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1 Executive summary 
 

Workshop on Urban Run-Off Modelling - Why not do it Properly? 
 
 
The day aired a number of views about run-off modelling. All of these were worthy contributions but were 
seen to conflict where it was assumed that one model will fit everything. There is no doubt that run-off from 
pervious surfaces can overwhelm sewer systems especially in extreme events but, equally, over-
generalising the contributions from impervious surfaces which are formally connected to a sewer system, 
can ignore the essential purpose of gutters, down pipes, inlets and gullies. 
 
The main recommendations were: 

 
1. The most popular runoff process in use is now more than 30 years old.  It was based on field data 

but this has not been documented formally which means there is a significant risk that that 
knowledge of the field data that underpin the process will be lost.  It would be useful to update the 
field measurements.   Experiences indicate that improvements are overdue, particularly for 
evaporation and depression storage for impervious surfaces. 

2. Current data input for surfaces is too general for the analysis and design of sewer systems and 
subdues the evident importance of paved surfaces and their physical connections to sewers. 

3. Better use could be made of flow survey results for verifying/calibrating new run-off processes. 
4. The methods of measuring the input data required for modelling runoff have not been standardised 

and as a consequence they are often not transferable from one model to another, which means 
catchments have to be re-surveyed when they are remodelled; the cost of re-surveying is 
considerable and wasteful. 

5. Data input requires high level expert handling which could be avoided by introducing Industry 
standards for measurable surfaces. 

6. Characteristics for use in the design of improvements to sewer systems are underdeveloped and 
should be standardised. 

 
An enabling premise for recommendations 1-3 above was that run-off processes, which are specific for 
urban sewer system analysis and design, can sit within more general catchment processes without 
causing conflict and confusion. 
 
The output of the workshop was examined by WaPUG committee members and the following actions have 
been proposed which follow from the grouping of a debate on ‘likes and dislikes’. 

 
• Standardise surface data capture. 
• Develop a guide for extrapolating data for design events. 
• Improve the runoff processes from standardised areas and include calibration from flow surveys. 

 
It is further proposed that the work can be managed by three interactive groups working through the 
WaPUG organization. A ‘Standard Surfaces Measurement Group’ and a ‘Run-off Parameters for Design 
Group’ will each aim to produce an appropriate Industry Guide sponsored by WaPUG.  An ‘Improved Run-
off Processes Group’ will encourage research and development and aim to make appropriate software 
available. 
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2 Introductory note 
 
WaPUG has fostered a growing nucleus of experts who believe that run-off modelling needs to improve. 
The 30 year-old model from the Wallingford Procedure back generates through model verification, features 
which the catchment plan or sewer system records do not support and casts doubts about continuing with 
its modern application particularly to urban sewered catchments in the UK.  
 
Although ‘force fitting’ was outlawed from the outset, some of the established techniques for building 
models frequently stall because of the built-in inflexibility of the pre-calibrated run-off model. Making a 
model agree with measured field data therefore encourages (intelligent) changes to input data which often 
conflicts with survey information. 
 
Some established ‘fixes’ have become acceptable, so why do we have to go through an expensive 
verification exercise and hide the fix in the raw input data? The process is often conjectural and the 
modeller will make suitable adjustments which can often be based on personal or client preference. 
Unfortunately, these are not then easily reproducible and there can be a serious problem with combining 
models from different origins and in re-using archived models. The cost of this can be aggravated by 
introducing new versions of modelling software and the fact that it is frequently easier or cheaper to start 
again is a serious indictment of current practices. 
  
We know that run-off, though properly based on catchment area is complex and dependent on a series of 
parameters which may vary temporally, seasonally and spatially. There are a number of other parameters 
which are simply averaged and some where an accepted default is widely used. Other worthy parameters 
are not used at all and the approach is justified on the basis of costs versus accuracy or sensitivity. 
However, it is now much easier to get catchment data, and input areas can be supplied in digital form for 
direct use in models. The verification process which was devised to overcome a perceived high cost in the 
acquisition of these data some 20 years ago may not now be so critical. Flow surveys could therefore be 
more useful for determining secondary parameters and could provide a verification/calibration check for the 
run-off process itself rather than force the modification of ‘hard’ input data. 
 
It is argued therefore that we need to have a new look at the run-off process.  
 
The concept of ‘total area’ creates serious difficulties with catchments which are drained by more than one 
system. Assigning run-off volumes to a drainage system by having to take some account of paved and 
pervious surfaces which clearly drain to another system (in order to get the correct PR and PIMP) is hardly 
logical and seems to be wasteful effort. Also impervious surfaces which are formally connected via inlets 
and gullies to a piped system are dominant in urban areas and should be the primary input for sewered 
catchments. Contributions from pervious surfaces would seem to be secondary and should perhaps be 
input separately with an independent run-off model. 
 
Provisions for doing this have been developed for overseas application where a run-off equation is not 
available and appropriate calibration can be derived from flow surveys. This can of course be applied in the 
UK and one leading Company is proposing to use this approach. The restraints are that the Company will 
have to develop run-off characteristics for the area types it chooses to use. 
 
WaPUG believes that there is considerable merit in developing this alternative, especially if it leads to more 
consistent, reproducible and understandable models.  
 
 
 A R Eadon Jan 2006. 



3 Current Practices – Where are the costs and difficulties? 
3.1 Costs of modelling and data acquisition 
Phil Dyke, Delivery Manager, Severn Trent Engineering 
 

3.1.1 Slide 1 of 3  Cost Comparison 
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These are data from 3 major water companies who undertake drainage studies.  The individual companies 
allocate expenditure somewhat differently to the individual areas but overall the trends are similar with 
more expenditure at the front than at the back.  
 

3.1.2 Slide 2 of 3  Cost to the industry in AMP 4 
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Average cost over the AMP 4 period based on a rough estimate of the DAP/DAS capital programme; the 
cost of an FTE is based on £50k p.a. 
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3.1.3 Slide 3 of 3 General observations 

• Significant costs in data collection and interpretation. 
– higher than system analysis and reporting 

combined. 
– Looks like we’ve got the analysis process well 

refined. 
• Are we repeating work done previously? 
• Do once but keep well documented for future users.
• Do catchment areas really change much?
• Do local drainage systems change much? 
• Are we checking and ‘adjusting’ the right data?

 

Each company allocates its resources slightly differently but there is an unmistakable weighting of 
expenditure towards getting, interpreting and verifying the base data about the sewer system, the 
catchment and the flow surveys.  It is estimated that something like 990 full-time-equivalent employees are 
engaged in the DAS/DAP process. 
 
However, it is very likely that we are not making the best use of these data.  For a variety of reasons it is 
very probable that work has been, and will be, repeated.   

 Data storage and retrieval technologies develop continually, which periodically renders some 
electronic archives effectively unreadable unless the data have been ported across from the old 
format to the new format in time or unless a superseded reader has been maintained in working 
order.   

 Documenting data is necessary but it is tedious and sometimes it is overlooked.  When a sewer 
catchment is revisited, if the old data are inadequately documented the only reliable option is to 
repeat the work, even though this is a waste of the resources that were invested in the old data.  It 
would be better to do the work once and to document it properly for future users. 

It is unlikely that neither the catchment nor the local drainage systems will have changed, unless there has 
been major development; adjustment might be needed to reflect development but if the methods of 
measurement are not standardised there may be a limitation on the portability of the data. 
 
It is clear that collecting and interpreting data about catchments is a large proportion of the overall cost 
and, consequently, substantial savings could be made if the data were reusable rather than the situation 
that all too often applies today where data are not transferable from one modelling exercise to the next. 
 

3.1.4 Discussion 
 
DT Can the Industry afford to do a full 10-year study cycle in a single AMP period rather than 

spreading it over two periods? Industry thought it wasn’t very cost effective to do a 2 AMP 
cycle in one go. 

NM Thames hasn’t done DAS in the past, but the pressure is coming on to do them.  Exactly what 
that means, we have yet to decide.  We need insight into potential ways of doing it. 

DF Yorkshire Water hasn’t done much on drainage studies for 5 years at least.  We have 
identified that we have basic standard day to day information. OFWAT suggested that we 
ought to be looking at a programme of studies.   

AE I support the idea that surface input data is standardised so that it can be used with any type 
of run-off model. 

PM In Yorkshire Water full studies are triggered by the needs of the capital programme. 

NM The cost and FTE data presented above look low, if you were going to do all the work in one 
year. 
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3.1.5 Workbook comments 
 
 Topics/Points I agree with 
PM Data collection costs are high due to poorly managed data storage systems in the 

Water Companies. 
Better management of data is required including ancillary surveys etc. 
Better integration of data sources within the Water Companies would help 

JH 

Lots of people are working on DAPs and we need to keep the skills within the Industry 
DAP costs are front end loaded 
We are repeating data gathering and this is due to  
   - poor data storage 
   - no trust in previous data 

BD 

   - better modelling software 
MRu Maybe better storing of data is needed, so that it is cost effective to re-use them. This 

needs to be written into the specification for the work. 
RA Spread of costs comparison appears to be reasonable. 
Anon 1 Good documentation of data is required for future use. 
 Topics/Point I do not agree with 
PM Verification is not the most important part of the process – in fact the model building 

is. 
BD Don’t think we have the analysis process defined well enough. We should look more 

at “what if’s”. 
MRu DAPs have to be done to appraise OFWAT with information for AMP.  This impacts 

on water charges. 
Anon 2 The Water Industry estimates for FTEs don’t seem to be an overestimate. 
 Other Comments 
BD I see DAPs as a big Risk Assessment so we should spend more time and money on 

the analysis and ‘what if’s’. 
MRe Water Companies don’t always have the survey data available, often information is in 

old models, but has this been “fixed” previously?  That’s why surveys are redone as 
otherwise who takes design liability. 

RA Obtaining accurate “As Built”” drawings is always difficult. 
BB System analysis spend is low and this might be related to running out of money. 
 
 
 

3.1.6 Main conclusions from Phil Dyke’s presentation 
 

1. Significant costs for data acquisition are incurred in building models of sewered catchments. 
 

2. Sewered catchments do not change much over time. 
 

3. Standardising the acquisition and archiving of surface data would make it reusable and thus 
result in savings. 

 
4. Flow surveys appear to be an expensive way of checking surface data. 

 



3.2 Current practises - Software Capabilities  
Mike Reeves, Wallingford Software 
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MRe explained that three individual processes were involved -  
• Runoff volume 
• Runoff routing 
• Initial losses 
It was necessary to divide a catchment into sub-catchments and there is considerable debate in the 
Industry about the size and definition of sub-catchments.   Sub-catchments are then divided into a number 
of types of surfaces, both permeable and impermeable, so that run-off can be calculated.  MR explained 
the merits of the various methods employed to determine the contribution.  The biggest area of 
misunderstanding was related to evaporation and initial losses and it is evident that this wasn’t always 
represented correctly.  Initial losses could have a much bigger impact than was often imagined. 
 
There are seven different volume models in use. The SCS Model used in the US was not appropriate in 
the UK because compliant soil types are not available. It is necessary to look at the descriptions to see 
which match. 
 

3.2.1 Discussion 
 
AS Were the developments in instrumentation going to improve the quality of the run off 

model that we can plug in? 
MRe Believed there were effective runoff models.   

Do the parameters that have been manipulated fit the runoff Model?  Once you have a 
good fit, does it then apply to big systems? 

JMa 
 

It isn’t practicable to calibrate against a few sites.  Parameters like SOIL are meaningless 
when you look at what actually causes runoff. 

RW 
 

If you do collect runoff data over an extremely wide range of rain conditions it will give you 
things you can measure and that’s preferable. 

RR 
 

For every problem where the information doesn’t fit, it is likely that there is something 
wrong with the Model itself. 

JMa 
 

Model works well on a catchment that is 100% permeable. It seems that we increasingly 
need more detail. 

AE 
 
 

WaPUG has been quite successful in setting up required modelling standards.  If that is 
what we decide on, then I am sure we can provide it. 
Can we use the same flow survey for both the verification and any calibration? 

 
 

3.2.2 Written Notes 
 
 Topics/Points I agree with 
GB Wallingford runoff model disadvantages 

- lack of advice on Infiltration module 
MRu Evaporation is poorly understood, but what do you do with design? – an industry 

standard approach is needed. 
BD Fixed Model is simplest to understand and is now becoming more widely used I find. 
BB A very comprehensive ‘toolkit’ is available  
 - just need to use it properly/fully 
 - easy way out is to use it ‘simply’ or to use it to ‘force fit’ 
 Horton model better than SCS model but difficult to implement 
 Initial losses need more study 
JH Clear advice on how to use Groundwater Infiltration is needed. 
 There is a need to improve the understanding of routing changes through the  

duration of   storms 
PM The new PR equation is the best we have available at the moment.  It needs to be 

used with caution but so do all the methods.  It needs improving or modifying. 
JMa Use IW to calculate NAPI 
 Need a new type of surface routing model 
RA Horton method is very complex. Evaporation and Initial losses are the points where 

errors are frequently made. 
 Topics/Points I do not agree with 
MRu Everyone needs to know how the model has been verified and what restrictions there 

are with the model. People need to report honestly and this should be accepted by 
clients, rather than just get good fits. 
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BD The use of New PR equation – find it difficult to understand etc. 
BB Areas draining to ‘soakaway’ can still contribute under certain circumstances eg 

overload/failure of soakaway. 
JMa Why can’t you use Wallingford equation outside UK? 
 - only because “SOIL” and “UCWI” are not easily found. 
RA SCS model is very useful for rural inflows to urban catchments. 
 Other Comments 
Anon 2 More guidance on the use of the parameter in the GIM (Ground Infiltration Module) 

How much data went into the calibration of the GIM? 
What figure for initial losses and evaporation should you use in design?  

BD How do we know that any runoff model is telling us the truth?  
Flow survey equipment has not kept pace with software development. 

BB It is easy to get the impervious areas right. It is the other areas that cause problems.  
Like idea of ‘proximity modelling’ to look at how permeable areas might contribute.  
Products have become ‘dangerous’ – so easy to (mis)use to fudge results or abuse- 
more emphasis required on getting ‘extreme’ events predicted better 

RW Could GWI model be used in reverse and self calibrated to observed data?  I’m not 
sure if self calibration should be ruled out as an option. 

JH Do we need sub catchments?  
- We have polygons for each house/road/impares etc.  
- We will be getting and using Master Map in the future 
- Can we just apply parameters to each polygon to characterise runoff and routing?  
Double peak design events could be used to introduce changes in NAPI  
-  evaporation and initial losses affect runoff volumes? 

PM  One obvious quirk with the New PR equation is that changing the soil type changes 
the runoff from pitched roofs (if the % runoff for roofs is set to less than 100). 

 
 
 

3.2.3 Main conclusions from Mike Reeves’ presentation. 
 
 

1. A variety of choices for runoff modelling are already available. 
 

2. There are acknowledged difficulties with runoff. 
 

3. Software has kept pace with developments and is likely to be able to continue doing so. 
 



3.3 Current practices - WaPUG’s role  
Andy Eadon, WaPUG Research 
 
AE outlined how WaPUG could assist in producing and maintaining industry standards and codes of 
practice. He also defined the terms “verification “, and “calibration” in the context of runoff modelling and 
asked delegates to acknowledge the definitions in the workshop.  
 

3.3.1 Slide 1 of 2   
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3.3.2 Slide 2 of 2   

Verification and Calibration
Runvol = Areac x Coeff x Rain

Verification: Measure Runvol and Rain (Flow survey)

Use given or pre-calibrated Coeff.

Areac checked against input

Calibration: Measure Runvol and Rain (Flow survey)

Use measured input Areac.

Determine best-fit Coeff

Can we use the same flow survey for both?
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3.3.3 Written Notes 
 Topics/Points I agree with 
RW Standardise data collection so data can be used and reused as models 

change/improve.  
Improve process (and training) so that runoff can be modelled reliably by technicians. 
Experts can then spend their time refining models and reviewing the process by 
which data is collected. 

BD All 
 Topics/Points I do not agree with 
RW I think verification flow data is vital because I do not have experiences of models 

being verified at first pass – If they were to be verified at first pass then the days of 
flow surveys would be numbered. 

BD None 
 Other Comments 
Anon 2 Standards for extrapolation to design for antecedent conditions is required 
RW AE has done an excellent job of provoking debate. 
BB Verification and calibration is always based on minor events  
 - falls apart on major events 
BD None 
 
 
 
 

3.3.4 Main conclusions from Andy Eadon’s presentation. 
 

1. WaPUG can develop standards and codes of practice for the industry 
 

2. It may be possible to get more value from flow surveys by using them to calibrate new runoff 
processes. 
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4 Brainstorming Session - How would we like to model run-off? 
 
Notes on the discussion for this session are contained in Appendix 4. 
 

4.1.1 LIST OF “LIKES” or “WOULD LIKES” 
 
These topics were post-grouped as shown and refer to the recommended actions developed later. 

RP – Run-off Process 
SS – Standard Surfaces Input 
DP – Design Process 

 
 TOPIC Value to 

Industry 
Potential 
for Error 

Reduction 

Group 

1 Fixed equation fixed runoff volume for pervious 
surfaces 

High Med RP 

2 Better understanding of extrapolation to design 
events 

High High DP 

3 Database for extreme events High - RP 

4 Measure evaporation during verification Med Low SS/RP 

5 Better understanding of interface of above and 
below ground flows 

High Med RP 

6 Better understanding of risk when extrapolating to 
design events. (Support for long term monitoring) 

High High DP 

7 Real time modelling and forecasting. Med - RP 

8 Make previous monitoring data available before 
new surveys are undertaken 

High - RP 

9 Better understanding of rainfall High  Low RP 

10 Better decision prompts in models High High SS 

11 Modelling of real extreme events High Med RP 

12 Extend number of soil types (low impact on urban 
surfaces) 

Low Low RP 

13 More guidance on when soakaways are 
overwhelmed. 

Med High RP 

14 Better training for all modellers High High SS 

15 Watercourse modelling High Med - 

16 Account for the differences between surfaces with 
direct connections to sewers and those without. 

High Med SS/RP 

17 Use modelling to forecast possible future changes 
to surfaces (more info on urban creep) 

High - SS/RP 

18 Use larger sub catchments in modelling High - SS/RP 

19 Standard approach to infiltration High High SS 

20 Better assessment of antecedent conditions High Med RP 

21 Database of models and FSR data High Low SS/RP 

22 Standard guidance on evaporation  High Med SS 

23 More understandable approach to runoff High High SS 
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24 2D modelling of overland flow High Med RP 

25 Reduce risks in model from too much flexibility High High SS 

26 Distinction between expert modeller and data 
technician 

Med High SS/RP/DP 

27 Better defined catchment topography. High Med SS 

28 Trust in data collected High Med SS 

29 Guidance on data capture, reporting and archiving.  Med High SS 

30 Direct link to the WaPUG competency framework High Med SS/RP/DP 

31 Better representation of green field hydrology High High RP 

32 Integration High Med SS/RP 

33 Detailed runoff and routing model using only 
measurable physical data. 

High Med SS 

34 More use of historic verification and large events High Low RP 

35 Post Project Analysis - - SS/RP 

36 More advice on characteristics of permeable 
surfaces 

High Med SS/RP 

37 Better understanding of how run off from pervious 
surfaces enters drainage systems 

High Low RP 

38 Long term monitoring of permeable pavement 
performance. 

High Low RP 

 
 
Results of Grouping 
 

RP – Run-off Process   25 Topics 
SS – Standard Surfaces Input  20 Topics 
DP – Design Process    4  Topics 

 
 
 

4.1.2 LIST OF “DON’T LIKES” or “DON’T WANTS”. 
These topics were post-grouped as shown and refer to the recommended actions developed later. 

RP – Run-off Process 
SS – Standard Surfaces Input 
DP – Design Process 

 
 Topic Value to 

Industry 
Potential 
for Error 

Reduction 

Group 

1 Use of dummy areas Med High RP 

2 Current definitions of land use Med Med RP 

3 Students don’t like the data we use Med High SS/RP 

4 Voids in understanding - High SS 

5 Dependence on Minor Events - High RP 

6 The black and white distinction between pervious 
and impervious surfaces 

Med Med RP 

7 The use of PIMP where impervious areas are the 
dominant contributor to run off 

Med High RP 
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8 Level of current misunderstanding - High SS/RP/DP 

9 Dumbing down High High RP 

10 Don’t like the way slow response to rainfall is 
currently handled/perceived 

Med Med RP 

11 Current Perceptions about modellers’ value High Med SS/RP/DP 

12 Model fixes which are not explained Low High SS/RP 

13 Over-enthusiastic belief in models Med Med DP 

14 Inclusion of surfaces that won’t or are very unlikely 
to drain to a sewer system. 

Low Med RP 

15 Use of Sub catchments High Med RP 

 
Results of Grouping 
 

RP – Run-off Process    13 Topics 
SS – Standard Surfaces Input      5 Topics 
DP – Design Process      3 Topics 

 

4.1.3 Written Notes  
 
 Topics/Points I agree with 
JH Historical verification is important. 
BD Have a simple understandable system of choosing the next appropriate runoff needed 

for the catchment concerned. 
 There is a myth about the new PR model. 
 We need to know more about the inlets on the interface between the collecting 

surface and the receiving sewer.  
- road gullies are designed on a 1 in 2 year design standard 
- the connecting pipe gradient can vary. 

RW I think detailed deterministic modelling is likely in future as computer speeds and data 
collection improve exponentially. 

 Topics/Point I do not agree with 
BD That ‘Engineering judgement’ is not a necessity. We should all understand how 

sewers work and flow enters them before building models.  
Why do we need to know about soakaways? 

 Other Comments 
BB Need ‘standard back garden’ ‘standard road verge’ type input models. 
BD Perhaps we need the Wallingford Procedure maps updating with information gained 

from the surveys now done for the Models – could be electronic to increase detail. 
RW We (WaPUG and Sewer Modelling Community) should be leading on detailed 

modelling of overland flow because it will give us a chance to lead on river basin 
management plans modelling – great opportunity! 

MRu Agree with points raised. 
 
 

4.1.4 Summary of Main Issues by Vicky Harty. 
 

1. Modelling method/technique. (Updating the run-off process is strongly supported) 

2. Impact of how good the current model is. (There are some serious concerns about repeatability in 
model building) 

3. Data handling/collection (A strong call for standardisation of surfaces input data) 

4. Doing stuff correctly (A fully substantiated approach is needed where verification/calibration closes 
out any conjectural issues) 
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5 What is the value and the risk of doing it the way we want to do it? 
This was a discussion centred on items nominated in the brainstorming session. 
 
Written Notes 
 
 Topics/Points I agree with 
BD As discussed in group brainstorming. 
PM Agree that historical verification is important and will help to reduce the risks associated 

with extrapolation. 
BD Why do we need to know about soakaways? 
PM We need to have an Industry standard way of predicting extreme event performance, 

even if we are not confident of the accuracy of the predictions, and simply state the risks 
associated with the result. 

 Other Comments 
PM We need to have an industry standard way  of predicting extreme event  
 Performance, even if we are not confident of the accuracy of the predictions, and simply 

state the risk associated with the result. 
  
 
 
5.1 Priorities 

5.1.1 What can and can’t we live with? 
 
Written Notes 
 
 Topics/Points I agree with 
BD Not discussed at Brainstorming:  

Can live with standard approach across Industry.  
Can’t live with scatter approach.  
Need runoff Models based upon ‘Urban Catchments’ not rural. 

 Topics/Point I do not agree with 
BD Can’t live with default data that are now approaching 30 years old. 
 Other Comments 
BB SUDs features need monitoring from now to predict deterioration of performance and 

impact on then receiving system 
  
 

5.1.2 What are the priorities, quick wins and showstoppers? 
 
 Topics/Points I agree with 
JMa Paper on current best practice for runoff modelling would be very useful. 
BD Better training for modellers to understand parameters for inputting. Modellers need to 

go out and see sewers being constructed. Standardisation for data collection and 
storage. 

 Topics/Point I do not agree with 
 No comments 
 Other Comments 
 No comments 
  



6 A New Approach 
6.1 Fieldwork Observing Runoff and a New Approach 
David Terry, Severn Trent Water; Jamie Margetts, Clear Environmental; John Malone, Ewan Associates 
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JMa et al. presented the results of field work conducted with a garden spray on different types of block 
paving to ascertain runoff rates.  The run-off from a range of different impermeable surfaces was tested.  
Micro, meso and macro depression storage was illustrated, which can be used for default values.  They 
proposed a methodology – is it necessary/appropriate to reassess the new UK run-off equation to 
represent impermeable areas better?  Long term approach - take runoff modelling routing down to a much 
smaller scale. 
 
 

6.1.1 Discussion on Jamie Margetts’ Dave Terry’s Presentation 
 
JP Depression storage – JMa used a different method. Use of the 10m rule for runoff for rural areas 

– highly worrying. Are you looking at just one car park?  Is it identical with other surfaces? 100% 
runoff is a possible default. Some of it goes on to the grass verge and will be lost. Impervious 
depressions 
High depths – 200mm 
No guarantee that the model would work very well because there is nothing to show how soil 
moisture accrues. Various anomalies highlighted in connection with Abingdon 1967 and 1972 
data.  Used 20 years of daily rainfall data– no evaporation was measured. 

JH What data are we going to have to put into it to use it? 
JP Routing depth and route capacity 
TE The two presentations were very interesting, very innovative. JP says the data he used for 

surface runoff model resulted from two years’ monitoring on 20 sites between 1974-1978.  that is 
a considerable amount of field data. 

JP It was analysed in a specific way.  The percentage of the rainfall that we recovered as runoff 
from ‘impermeable surfaces’ never exceeded 80%, presumably because of depression storage, 
evaporation and infiltration into cracks. 

DT Were the areas separate or lumped together? 
JP They were lumped together but it was found to be more robust to use the total areas to get the 

total value area at the bottom of the catchment. 
DT Have looked at thousands and thousands of flow monitors in the last five years.  That is the big 

difference – when it is big flows it works better. 
AE We are dealing with individual pipes when designing improvements to sewer systems. We are 

bound to miss the essential detail if the run-off model is too general. This seems to be the case 
with the current run-off equation. 

 
 
 
 
 
Written Notes 
 
 Topics/Points I agree with 
PM I agree with the point that in urban catchments, tails are probably caused by slow response 

impermeable areas and could be modelled as such. However, I also agree with John Packman 
that it is important to have a good way of modelling pervious area response (which is very 
dependent on catchment wetness) for the times when that aspect is an issue in the catchment 
we are modelling. 

BD Agree with standard model build approach. Agree whole impermeable surface is depression 
storage. Agree depression in surfaces affects runoff. Agree routing models need to be improved 
in line with runoff models. 

MRu Excellent to push the boundaries. 
RA In many cases (perhaps not all) the ‘tail’ is impermeable runoff rather than permeable runoff. 

Depression storage and initial losses are very important and can be influential in some cases. 
 Topics/Point I do not agree with 
BD What do we do with a design model? What benefit to the design process will this have? 
GB Too much detail required for runoff surfaces - does it add anything to the model? I would 

suggest that the number of unknowns in this outweighs the benefit and not much if any 
improvements on the 3 surface runoff models we have. 

RA I doubt whether the effort required to determine depression storage in detail will be economically 
feasible. 
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 Other Comments 
BB Dave/Jamie’s work represents good fine tuning of initial losses but perhaps pales in relation to 

pervious contribution inaccuracies. Andy harps on about less importance of pervious 
contributions – wrong! - These are the bits that cause the problems! John Packman’s stuff is 
attempting to address the problem of pervious contribution. 

BD Current models take all the flow and runoff and expel it (flood) where it can no longer be 
transported. In reality flooding occurs on private   systems where they cannot collect it all in the 
first place, so the runoff carries on to a point where it can get into the system. 

GB 1 model so far? – was this a DAP. Thames Water produced 30-40 models in first year of this 
AMP period- process too time consuming- generally allowed 1 week for model build- Why do 
they believe a 2-3 day tail to a storm is delayed impermeable response and not infiltration? 

MRu Do we need more research into depression storage following on from Dave’s and Jamie’s work? 
What has been agreed with use of Models for design using the new Severn Trent Water 
system? We need a standard approach for WaPUG to adopt to move forward.  Is it Worth 2 
scales of PR.  Type I old style. Type II new style. 

RA If we do detailed Modelling of existing poor quality surfaces what happens when the car park 
owner re-surfaces his car park – which one should be used for design of sewerage schemes? 

 
 
  
 

6.1.2 Main conclusions from the presentations by Jamie Margetts and Dave Terry. 
 

1. Run-off from impervious surfaces in urban areas has special characteristics which are not well 
represented by current models. 

2. Depression storage and evaporation appear to be important variables. 

3. More accurate models are now available and could be used throughout the Industry.  

 
 



7 Current Research 
 
John Packman, CEH, Wallingford 
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Discussion 
 

JH How are we measuring the variations in soil depth across a catchment? Do we have to 
look at individual vegetation covers? 

BD Hydraulic sewer models are ‘tools’ used in risk assessments or used in the design 
sewerage improvement schemes. 

NM May not be detailed enough for estimating peak flow rates in sewers. The discussion has 
not recognised the need to model flows in combined and partially separate systems.  The 
influence of the issues discussed will differ for each type of sewer system. 

AE This work is really looking at a river system and, as with the current run-off equation, it will 
be too general for sewer system modelling. Some sewer flooding may well have occurred 
but was not taken account of and will be ‘generalised out’ in producing a new run-off 
model.  
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8 Overall Summary 
 
Written Notes 
 
 Topics/Points I agree with 
BD Modelling methods and techniques  

What is the impact of the Models built? - force fit - CHEAP- more accurate - EXPENSIVE  
WaPUG document needed – once, runoff models decided on – that advises on which runoff 
model is used in whichever situation. 

NM There are a number of models available. All provide a representation. People need to 
understand the process of each model and its limitations. 
There are anomalies in flow generated by rainfall that are not fully represented at the moment. 
This is particularly true for “tails” at end of an event. 

 Topics/Points I do not agree with 
NM The process is not fully understood.  There are three schools of thought:  

1. Current impervious storage is not correctly modelled.  
2. It may be infiltration.  
3. Improvement to pervious area modelling may resolve it.  
All these need research. Does this matter? - Yes for sizing storage tanks 

 Other Comments 
 None 
 
 
A brief overall summary of the technical discussions was provided by Dr Tim Evans 
 

Four Main topics come out of today. 

1. There is a need for a more detailed run-off relationship for sewer systems so that modellers 
trust the equations and parameters they work with and the physical realities they are trying to 
represent.  They should also be able to understand the basics of the Models and to safely 
close out anomalies. 

2. There needs to be a better understanding within in the Water Industry for having good Models. 
It is important to have an accurate model and the Industry may have to pay more for it. 

3. National Standards of measurement, preferably through BSi, are required so that surface input 
data have a long life and are inter-changeable between models. 

4. There appears to be a strong requirement to redefine some of the urban characteristics of the 
run-off calculations. 
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9 Final Comments - What would you like WaPUG to do? 
 
PD The research that JP has been doing on behalf of the Industry – we need to see if that is going 

to be an improvement on what we have now.  After evaluation we shall need to incorporate it 
into the software.  Whether it can be done through WaPUG or another mechanism – I am not 
sure. 

MRe It is pretty straightforward to introduce a new run-off relationship into the software. We don’t 
need a business case to do it.  It would be nice to get some people to look at the other Models 
which are already available. 

AE WaPUG could set up a small group to look at the implications. 
TE I think John explained the background on which the Models were built. This seems to be 

relevant. How general is the information and has it been written up? 
AE It was written up in the Wallingford Procedure in the early 1980s. 
JP We have to get something that we can work on.   
TE It sounds like many people don’t know what the foundations are.  It sounds to me that it would 

be good to have a document that describes the foundations of the Models, i.e. methodology of 
the field monitoring and a summary of the findings. 

JM We just need a document that tells us the background and restraints. 
TE That would seem something useful for WaPUG to do.   
JM We should not be using the current model for winter events. Data weren’t set up to do this. 
TE Are you really telling me that the BSI has not done standards for model input data? 
JP There are no standards for the UK. 
VH I like the idea of testing models on extreme events.  
AE It would be very helpful to have more information on how Models perform. 
NH We all have concerns.  A valuable contribution would be for someone who had already dealt 

with the issues to get them structured for others to use. 
TE Alternatively, a study on an urban test catchment for a number of years utilising all the possible 

characteristics is clearly required. 
JH Certain new things are coming through via various techniques, and are also looking at the 

different performances.  WaPUG could have a group of people revisiting and evaluating this 
work. 

MRu We will have to get our hands on the new Runoff Model when it is available. 
PM WaPUG will get these ideas together and see which ones we can expect to deliver on in a 

reasonable timescale, say within a 12 month period. 
RA We need to keep pace with the integrated approach. 
JM WaPUG should use its influence to direct better answers for sewer modelling.  
RA WaPUG should look at meetings and what happens in workshops.  Over the last few years, the 

younger less experienced modellers get a good focus because everyone talks at the right level.  
I think we need to aim some workshops for individuals coming into the Industry – perhaps a 
carefully structured workshop on current best practice. 

AM The introduction of Industry Standards is the way forward. I am interested in what Severn Trent 
Water is doing.  Everyone seems to be working on different standards for data gathering. 

RR I like the suggestions of WaPUG workshops. I would suggest one for design solutions and 
another for CSO sizing. 

 
The chairman closed the meeting thanking everyone for an interesting and lively debate. 
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10 Afterthoughts 
Two contributions were received after the meeting 
 
10.1 John Malone, Principal Modeller, Ewan Group plc 
 
Under the heading, what WaPUG should do now:- 
  
WaPUG should focus on structuring a new 'standard' approach to URBAN run-off modelling,  
  
I do not believe we are in a position to come up with a definitive - one size fits all runoff solution at present, 
but there is certainly scope for developing a Best Practice Guide which should have the following 
attributes:- 
  
1) It should take due account of all the elements which affect runoff into sewers, including some of the 
neglected areas (e.g. evaporation, depression storage) and offer practical advice on obtaining, structuring 
and applying the data as circumstances demand. It should be geared towards modelling the reality of 
runoff as far as possible, so that one has a better chance of accurately extrapolating the model from 
verification event to design storm. 
  
2) It should be broad enough to encompass the economic modelling of runoff on a large (catchment) scale, 
as well as to allow the application of micro-runoff modelling techniques in areas of specific interest. 
  
3) It should aim, ultimately, to provide a structure to the modelling data in a format recognisable across the 
UK for ease of understanding, learning, compatibility and repeatability on different levels. 
  
4) It should go into appropriate detail in important areas (for example - the digitisation of contributing 
areas). 
  
5) It should not be led by experts whose main interest is in rural runoff, nor by pure academics but by 
current urban drainage modellers who are modelling runoff on a regular basis, and have a real interest for 
consolidating the current knowledge. 
 
6) The methodology should be independent of what is currently available in the software (the dog should 
be wagging the tail), and should aim to direct Wallingford towards developing a better product. We do not 
need a short term fix, but a long term plan and Wallingford should be encouraged to engage with WaPUG, 
without being overly constrained by what is currently possible.   
  
7) It should be understandable - even complex things like runoff can be understandable if they are 
presented in a way which is intuitive, and can be related to experience. 
  
8) An experimental catchment should be identified which can be used as a basis for proving the work 
outline above. This should be carefully selected and should be small enough that the catchment data can 
be readily understood, yet which is big enough to allow accurate flow monitoring on a long term basis. This 
should be used on an ongoing basis to allow proper testing and verification of the results. 
  
The approach taken by Severn Trent goes some way towards this and should be taken cognisance of (but 
not necessarily copied). 
  
 
10.2 Andy Eadon, Severn Trent Water 
 
The day aired a number of views about run-off modelling. All of these are worthy contributions but are seen 
to conflict if we assume that we are restricted to one model for everything. There is no doubt that run-off 
from pervious surfaces can overwhelm sewer systems especially in extreme events but, equally, over-
generalising the contributions from impervious surfaces which are formally connected to a sewer system, 
can ignore the essential purpose of gutters, down pipes, inlets and gullies. Surely it makes sense that the 
run-off from surfaces which are equipped with formal connections will enter the system more efficiently 
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than the run-off from other surfaces. We all know that the density and positioning of road gullies can be 
critical and their efficiency can vary with seasonal and cleansing cycles and contribute to local flooding in 
urban areas. 
 
Also, via formal connections, the coverage of sewer systems is discrete and dividing surfaces up in too 
general a manner does not help the sewerage design engineer who can see which surfaces are likely to 
contribute to the system under study by examining surface slopes and physical inlets. This applies 
particularly in urban areas which have ‘partially separate’ sewer systems or in soakaway areas where the 
sewer system mainly carries highway run-off. Advancements in gathering catchment surface data are 
significant and the Industry should be able take advantage of them. 
 
I therefore believe that there is a very strong case for an urban run-off model which sits within the more 
general catchment models which are currently in use. In support of this, an important premise of the 
original research published in the Wallingford Procedure is that it is based on flow/volume at the outfall. 
Thus, the influence of inlets and gullies are subdued by this generalisation. Fundamentals for the design of 
new sewers for adoption are: (a) the area of connected surfaces and (b) appropriate means for run-off to 
enter the system. The run-off process most useful for sewer improvements should therefore aim to derive 
volumes and flows which arrive at inlets and gullies. I see no reason why this should conflict with more 
general catchment run-off models and it should sit comfortably within them.  
 
This new approach would embrace the modern thinking expressed by Dave Terry and Jamie Margetts, 
making the process much more understandable and reducing errors and conjecture. If we can also make 
more use of flow surveys for ‘calibration’ of new run-off processes and close off the checking process in 
one step a huge saving for the Industry will be possible. I believe this is the strongest part of the business 
case for change. 
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11 Summary and Recommendations 
 
 
1. The most popular runoff process is now over 30 yrs old and experiences indicate that 

improvements are well overdue, particularly for evaporation and depression storage for 
impervious surfaces. 

2. Current data input for surfaces is too general for the analysis and design of sewered 
systems and subdues the evident importance of paved surfaces and the physical 
connections to sewers. 

3. Better use could be made of flow survey results for verifying/calibrating new run-off 
processes. 

4. Data input requires high level expert handling which could be avoided by introducing 
Industry standards for measurable surfaces. 

5. Characteristics for use in the design of improvements to sewer systems are 
underdeveloped and should be standardised. 

 
 
 
 
The enabling premise for recommendations 1-3 above is that run-off processes that are specific for 
urban sewer system analysis and design, can sit within more general catchment processes without 
causing conflict and confusion. 



12 Proposed Actions 
 
 
The output of the workshop was examined by WaPUG committee members and the following actions have 
been proposed that follow from the grouping of ‘likes and dislikes’. 

 
• Standardise surface data capture. 
• Develop a guide for extrapolating data for design events 
• Improve the runoff processes from standardised areas and include verification/calibration 

from flow surveys 
 
It is further proposed that the work can be managed by three interactive groups as shown in the diagram 
below.  
 
 
 

Proposed Working Groups 

Standard 
Surfaces 
Measurement 
Group 
SSMG 

Improved 
Runoff 
Processes 
Group  
IRPG 

Runoff 
Parameters for 
Design Group  
RPDG 

WaPUG 
Guide WaPUG 

Guide 

New 
processes 

and 
Software 

Managing Group

 
 
The Standard Surfaces Measurement Group and the Run-off Parameters for Design Group will each aim 
to produce an appropriate Industry Guide that will be sponsored by WaPUG. The Improved Run-off 
Processes Group will encourage research and development and aim to make appropriate software 
available. 
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Appendix 1. Abbreviations and acronyms 
 
AMP  Asset Management Plan 

DAP  drainage area plan 

DAS  drainage area study 

DP   Design Process 

FSR  Flood Studies Report (NERC, 1975) 

FTE  Full time equivalent [employee] 

GIM   Ground Infiltration Module  

GWI    

IW   

NAPI  Net Antecedent Precipitation Index 

OFWAT Office of Water Services 

PR  Percentage Run-off 

PIMP  Percentage IMPervious 

RP  Run-off Process 

SCS  Soil Conservation Service [USA] 

SOIL  Soil Index Value obtained from the WRAP [soil classification] map 

SS   Standard Surfaces Input 

UCWI  Urban Catchment Wetness Index   

WRAP   Winter Rain Acceptance Potential 
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Appendix 2. Workshop programme  
 

Objective - to align run-off modelling with the needs of the Water Industry 
 
Chairman  Andy Eadon, Severn Trent Water Ltd 
 
Presenters   
   Phil Dyke, Severn Trent Engineering 
   Mike Reeves, Wallingford Software 
   Dave Terry, Severn Trent Water Ltd 
   Jamie Margetts, Clear Environmental 
    
Reporters  Vickie Harty, Jenny Noble, Tim Evans 
 
Publishing  Dr Tim Evans, FWR 
 
 
GENERAL PROGRAMME 
 
09.00 – 09.30  Arrival and Coffee 
 
09.30 – 09.45  Welcome, Introductions and Objectives  
 
09.45 – 11.00  ‘Current practices – where are the costs and difficulties? 
 
   Presentations; 
     Phil Dyke – Typical Industry Costs 
     Mike Reeves – Software Capabilities 
     Andy Eadon – WaPUG’s role 

 
Brainstorming: ‘How would we like to model run-off?’ 

 
11.00 – 11.15  Tea/Coffee 
 
11.15 - 12.30  ‘What are the values and risks of doing it the way we want to? 
   Discussion centred on items nominated in the brainstorming session. 
 
12.30 – 13.30  Lunch 
 
13.30 – 15.00  ‘What can and what can’t we live with?’ 
     
   Presentations; 
     Jamie Margets – Observed run-off 
     Dave Terry – New Approaches 
     
   What are the priorities, quick wins, and showstoppers?  

Discussion: 
 
15.00 – 15.15  Tea/Coffee 
 
15.15 – 16.15   ‘How can we address the things that we can’t live with? 

Discussion; Action plan and priorities 
 
16.15 – 16.30  Final summing up and Close 
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Appendix 3.  List of Invited Delegates 
 
 
 

 Name Affiliation Initials 
 Members   
1 Alastair Moseley Hyder AM 
2 Bill Burton Consultant BB 
3 Bob Draper R&K Consulting BD 
4 Dave Terry Severn Trent DT 
5 Paul Martin Black & Veatch PM 
6 James Hale Ewan JH 
7 Jamie Margetts Clear Environmental JMa 
8 John Malone Ewan JMo 
9 John Packman CEH JP 
10 Mike Reeves Wallingford Software MRe 
11 Phil Dyke Severn Trent PD 
12 Richard Allitt RAA RA 
13 Rob Whittaker EA RW 
14 Geoff Brown Thames Water GB 
15 Tim Evans FWR TE 
16 Dave Farrer Yorkshire Water DF 
17 Richard Ramsden Faber Maunsell RR 
18 Mark Russell Carlbro MRu 
19 Iqbal Rassool BWB IR 
20 Nick Barcock Hyder NB 
 Committee   
21 Adrian Saul Sheffield University AS 
22 Andy Eadon Severn Trent Water AE 
23 Graham Squibbs United Utilities GS 
24 Nick Martin Thames Water NM 
25 Peter Myerscough Yorkshire Water PM 
26 Vicky Harty Hartfair VH 
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Appendix 4. Discussion on Likes and Dislikes 
 
 LIKES (AS LISTED ON FLIP CHART) 
 The following topics were listed as Likes with extensive discussion given to most topics. An 

H/M/L grading was awarded for ‘Value’ and for ‘Potential to reduce Errors’. 
1 Fixed Equation  - Fixed Run Off volume for Pervious Surfaces 
JMa Require Fixed Run Off for Volume Equation 
AE  Do we need to account for pervious surfaces?  If we get the pervious contribution wrong, is it a 

high risk? 
 All considered high value but possibly wrongly applied 
PD If we don’t account for pervious runoff in the design, we shall come up with values which are too 

low for big (design) events.  
JMa We need to show much more difference between pervious and impervious surfaces which can 

drain to sewer systems. 
JMa If we go into better detail we can start handling all these things. 
JP Propose we use the same approach in each case. 
AE High Value, Med Potential 
2 Better Understanding of Extrapolation to Design Events 
AE We rarely use a large event, but always go to a design event. 
RW Are we talking about extrapolation for flooding? 
NH It is a set of extreme circumstances which are used for design. 
AE We are talking about extrapolation but we use measured data to verify a model and use 

idealised data to design.  What do we change and what is the basis for it?  Is it an extrapolation 
or a step? 

JP The Industry specifies a performance criteria but not anything else? 
AE If you put design criteria in, you use all sorts of differentials – do you actually change that? 
 If you had a 30 year timescale calibration, if you got a lot bigger event, there is a fair chance you 

will end up with different parameters in there. 
 The issues on the Fixed Runoff in permeable areas, you will fix on the basis of the rainfall.  

When you extrapolate on the NAPI basis, you get massive changes. 
RW You get data return periods up for the design data. 
 The most important part is the hydraulic calibration.  If you build a Model and you verify the flow 

and data, you are doing the job properly. 
AE You can be accused now of messing around with Models instead of building the business.  

Unless it really has a significant impact on what you are looking for as a design event, you can 
get very little value and we need to be careful. 

GS The fact is that there are concerns – such as the A1 work, you still need to be showing data you 
have, and that you don’t have confidence in.  We are coming more and more to the view that we 
want confirmation, but I am losing more and more confidence in some of the stuff – the amount 
of the information we get and what we are getting back. 

RR Is there any history of things that we have built in the ground? 
RW If someone is building the Models we are wasting a lot of time. 
AS This is an area of considerable uncertainty that lends itself to the need for continuous monitoring 

where you are actively monitoring events. 
AE No one will support your spending more money on Modelling. 
AS In my opinion, every company will be monitoring in 30 years.   
PM Yes, it is the intention to do it.  However, when you ask them how they going to do it, they say it 

isn’t’ 2020 yet. When you work out the supply of a storage system they don’t know. 
JP Because of verification – do you say it wasn’t worth it? 
AE We have been using a very expensive flow survey to check input data basically, not to calibrate 

any Model - just to check input data;  it is very expensive.  If this can be gathered cheaper, we 
should be doing it. 

JP The flow survey verifies that the Model has been applied correctly. 
AE Every time that we put something in a sewer system it is always important. We now spend an 

awful lot of time proving that we have just got it at a 40 year – whatever it is.  It is a complete 
load of nonsense.  This has been designed to this standard - if you put it in there by the “beak”.  
So the Industry accepts a design standard - stochastic, so unless all this money justifies the 
result and gives us greater confidence, it wasn’t worth it. 
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AE No one has said anything that makes me change my mind.  It isn’t an extrapolation it is a step. 
JP Anything that determines how it is going to see how it behaves in the future is an experiment. 
JMo This is what we are here for today. 
AE Yes, I agree, like API, so whatever it used to be, you don’t know what it is going to be in the 

future. 
JP A 30 year event doesn’t mean you are going to be flooded in 30 years, it means you have a one 

in 30 year chance of flooding and it could be next year. 
GS When we were designing those situations on 30 year solutions, if the solutions were getting 

bigger, by not bothering much about the details then it is suggesting something not right in what 
we are doing currently.  We can go back and change our criteria for verification, or we sort out 
these issues we have around extrapolation in the business.  I am more interested in – is it giving 
us solutions that will give our customers a certain level of service? That is my viewpoint and the 
rest is just a means of getting there. 

AE The customer issue is whether or not it actually causes them a bind.  We also use Industry 
standards to give us a safe result - we say 40 years – just a standard?  When the MD comes 
round and says what does this mean?  We are spending an awful lot of money which gives us 
low value. 

DT We can have different Models for different purposes and we can have the “Derby” experience, 
what we need is a Model that is fit for use – use for purpose.  This is not for extrapolation on 
design events – it is really for flooding mainly. 

RR Let’s not forget if you are doing a smaller site, you have to do a survey, you will be able to build 
rainfall together with a safety factor. 

AE Low risk 
JP High Value, High Potential 
3 Database for Extreme Events 
 High Value 
4 Measure Evaporation during Verification 
JP Automatic evaporation, specific to the surface you are measuring.  How much evaporation 

actually changes over different surfaces?  Measure one value. 
AE Should we take better account of data rather than default values? 
 Medium Value, Low Potential 
5 Better Understanding of Interface of Above and Below Ground 
AE 
 

Understand flooding 
Are you going to include it in the Model? 

RR So what we really want is to fix things in the Model, so it applies to all situations. 
 High Value, Medium Potential 
6 Better Understanding of Risk when Extrapolation to Large Events 
 (promotion of long term monitoring) 

High Value, High Potential 
7 Real time Forecasting and Modelling 
JP Yes a simplified Model. 
NH Different scope – DT agreed. 
 Medium Value 
8 Make Previous Monitoring Data Available to Perform New Surveys 
AE Single data set that can be applied to different Models as appropriate. 

You need to see what has changed since the last time it was done. 
GS We can contract out low value, we do that already. 
 High Value 
9 Better Understanding of Rainfall 
 Better decisions in terms of Models  - not discussed 
 High Value, Low Potential 
10 Better Decision Prompts in Models 
TE Would the customer know the difference between an experienced and inexperienced Modeller?  

The people who are actually putting the sewers in the ground? 
JP Some could look through and see that reasonable data had been used. 
SG If it is a default, it will have a flag against it in the Model. 
 High Value, High Potential 
11 Modelling of Real Extreme Events  
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 High Value, Medium Potential 
12 Extend Number of Soil Types 
AE One of the assumptions is that of 5 soil types, can be up to 29, far too many. 
 Low Value, Low Potential 
13 More Guidance on When Soakaways Stop Working 
TE What is the problem? It gets overloaded and floods?  Fills up? 
AE Storage Engineers planning to do various Schemes. Even if they do, the soakaways don’t work 

on the Highway Drainage System.  Is that a matter is strictly for the Storage guys , it certainly is 
a big problem, but as far as customers are concerned, they cannot tell the difference. 

 Medium Value, High Potential 
14 Better Training and Value for Modellers 
 High Value, High Potential 
15 Watercourse Modelling 
 They may aim to integrate Modelling. 
JP Perhaps we need to have two sorts of pervious surfaces, ones that can regularly contribute and 

then areas that are less likely to contribute 
 High Value, Medium Potential 
16 Better Representation of Directing Flows into the System 
RR  Very much the same sort of thing. (to be put together).  
 High Value, Medium Potential 
17 Use Models To Forecast Changes In Surfaces  
AS Do we need to know how surfaces change? 
NH It is where you use the Model? 
DT Do you account for it or don’t you? 
AE It is an associated issue. 
NH Long term monitoring of permeability 
JP Very few people are monitoring what the problems of runoff are. This is an issue for Scotland 

and others are monitoring. 
AE We need supporting information on how these things work. 
 High Value 
18 Like to Use Large Sub Catchments 
MRu Have done a lot of Modelling on this, and then have tried to get it to fit.  Lot of problems with 

making it work.  Propose a way of defining sub catchment areas.  Topographic information. 
AS What produced this? 
JM Routing Issue 
MRu In rural areas that have had inter-regional Modelling - how do you define the rougher catchments 

– other areas in the Modelling? 
 High Value 
19 Standard Approach to Infiltration 
NH We do not understand the infiltration, so we can get the wrong answers. 
JP You can only rarely get the infiltration by site surveys, but you have no idea of what it is like 

upstream or downstream. 
 If we do not understand how these tails are getting into the system, we cannot actually resolve it. 
AE Is this a runoff process or something else? 
AS Runoff process and weather related. 
DT System runoff infiltration 
 High Value, High Potential 
20 Better Assessment of Antecedent Conditions 
GS We cannot calculate antecedent conditions in that respect. 
DT Example – 1m, 3m, 5m.  
GS Does anyone know? 
 Failure was as much associated with the antecedent conditions as it was with the rainfall which 

fell.  Understanding conditions is a major issue. 
JP Understanding conditions only for the pervious area. 
AE Fairly big issue. If we can solve it, it will have some considerable value. 
 High Value, Medium Potential 
21 Database of Models and FS Data 
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 High Value, Low Potential 
22 Evaporation Guidance 
AE Evaporation is an issue. If we can solve it, would be extremely useful. 
 High Value, Medium Potential 
23 Simplistic – really Understandable Approach to Run-off 
AE If it’s complex it should be really simple. 
JP If you don’t understand it, the risk is high. 
 High Value, High Potential 
24 2D Modelling of Overland Flow 
NH Complete opposite to large catchment areas- 
AS Who has the responsibility? 
NH We are interested in it, because we need to know how it gets into the sewers. 
DT We need to know where it goes when it goes out of the sewers. 
PM We should be given the option to be able to do it if we want to. 
JMa Not overland flows, normally runoff in a verification environment, same number but on a smaller 

scale. 
AE Rainfall route across the surface - cost implication. 
DT Why should it cost any more? 
JMa We cannot do it now, but this is something that will be of real benefit in 10-20 years time. 
JP Always has been a background issue. 
JMa Data Collection Techniques – a lot nearer to doing it now than we were 10 years ago. 
DT More long term. 
AE Cannot see the value, if pipes and tanks can be half the size.  Put another way, we are building 

things twice as big as we need to now. 
JMo The culmination of sorting out these small issues will help on major issues. 
BB Nice to have it in the Plan. 
JP The data supply - verify it, much higher than level at present.  I think you will find the cost of 

getting it together is significantly high.  Long term, cannot do it now. 
DT We do not see if it was in today – high value, now or high value in the future. 
JMa These issues are causing tails in the design of the depression tanks.  It will be important 

because it will give us confidence in the tails that we do not have confidence in at the moment. 
AE It might have a significant effect. Stochastic. Eventually might have to do something. 
JP You could use the 2D Modelling.  It is useful on a local scale. 
NH In order to understand the processes – ongoing. 
RR You have been looking at generalisations - Micro scale flow. 
 High Value, Medium Potential 
25 Reduce risk of errors arising from too much flexibility 
 High Value, High Potential 
26 Distinction between expert modeller and data technician 
 Medium Value, High Potential 
27 Better Defined Topography of Catchments 
JP Some can be done by a technician rather than an expert. 
 It may be that the data is different in different areas (Scotland – London). 
JMa We are looking for a procedure where the first option has been tried. 
 High Value, Medium Potential 
28 Trust in Data Collected 
PD We have lots of data which Water Companies did, but no one applies it. 
AE We therefore need to check the input data as well as the verification. 
 High Value, Medium Potential 
29 Guidance on Data Storage, Archiving, Reporting 
 Medium Value, High Potential 
30 Direct Link to Competency Framework 
 High Value, Medium Potential 
31 Better Representation of Greenfield Hydrology 
JP There are problems with playing fields.  Urgent problem should deal with it. 
DT Can we measure it on site? 
 In as much as it might overwhelm urban areas, we are not talking about rural areas. Hill slopes. 
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DF We don’t know where it is coming from, we are just calibrating it in. 
BB Then you are talking about putting it in the design event. 
JP Need an integrated approach. 
SG Need to know what the process is before we can do anything about it. 
 High Value, High Potential 
32 Integration 
 High Value, Medium Potential 
33 Detailed Runoff and Routing Model with only Measurable Data 
JMa Use only measurable data – runoff defaults 
RR Do you need to measure it and record it? 
 High Value, Medium Potential 
34 More Use of Historic Verification and Large Events 
 High Value, Low Potential 
35 Post Project Analysis 
 Not discussed – as it does not apply to the runoff process 
36 More Advice on Characteristics of Permeable Surfaces 
 High Value, Medium Potential 
37 Better Understanding of how pervious surfaces get into the system 
AE Links in to what we said earlier, we should be able to gather data which can be used by anyone 

on any project.  If more specialised, there would be high value to the Industry if we standardise 
everything together.  Huge value to support. 

AS We are messing around with input data in order to make it fit a Model.  If two sets produced – 
one locally – one somewhere else.  No one can integrate one with another. Data techniques 
need to do good work and get the data required.  Problem with an expert – he cannot stop being 
an expert.  

NH This doesn’t standardise. 
 High Value, Low Potential 
 
 
 



 
 
 DISLIKES (AS LISTED ON FLIP CHART) 

This discussion was truncated to save time. 
JH Don’t like the way that we are forced to set up a model to apply to certain areas, it is very 

complicated and makes it difficult to change. 
? Don’t like the data model. 
JMa Don’t like the choice of having to select data which is not understood 
DT Don’t think that the current values that are input are realistic in most cases. 
RW Database of models and flow survey data. 
NH Better representation of greenfield hydrology for integrated Modelling. 
DF Need more detailed runoff and routing model, so that we don’t have to use coefficients, so that 

we can properly verify. Should use far more hydraulic verification and monitoring of big events 
in order to raise awareness to clients that there is a risk. 

RA Some more guidance on when soakaways cease to function – what sort of systems would we 
have then? 

? Do not like the perception that modelling is a short term career, should see staff are properly 
trained, and are properly rewarded. 

BB Change in emphasis for flood path mapping and include in new design 
RA 
 

I would like to see a distinction between a Data Modeller and a Data Technician.   
Has this been raised at all before? 

GS What costs are you talking about?  Whole cost or modelling cost? 
AE  Talking about the cost of producing a solution.  We spend a large proportion on modelling. 
AS We need emphasis with more accuracy definitions and how it all fits together. 
AE I do not like the fact that using modern methods, we include all sorts of things that are of limited 

use in sewer analysis and design. 
DT I disagree with what you say. If you think about the “Noah’s Ark” situation, it is possible that an 

area away from the underground system to another system can contribute - it goes somewhere 
or it floods. 

AE If we standardise catchment data sensibly, anyone could use it, and it can be used with any 
type of runoff Model. 

TE The method of measuring is not standardised within the Industry. 
JP To decide what model you are going to use you have to collect different types of data.  
RW It all adds to the Data Bank.  It is a matter of which data fits the runoff model you are using. 
PD There are ways of collecting the data just once and costs could be reduced by using standard 

data which is already available. 
AE Are we happy to throw away the data we have, even though it is only a few years old?   
DT There is nothing on dry sub-catchments. This is something for the future that might drop out.   
PD Like to be able to trust the data that I have initially been given to build the Model, without 

having to check it time and time again.  
AE Is there an argument for more monitoring of flows and rainfall and anything else that might 

change in the catchment, so you get a better understanding how it is likely to perform. 
? We need a means of writing up data, such that it is in a form that we can understand in 5-10 

years 
TE There is the National Soil Resources Institute for research and development, consultancy and 

training in soils – they have all the soil information and can do interpretive maps of particular 
soil information tailored to your particular needs www.silsoe.cranfield.ac.uk/nsri. 

? We need to ensure that there are direct links to training. 
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