
FLOOD MODELLING

 

Assessing existing flood risk and developing 
alleviation options:
River modelling has been a core activity for Black & Veatch for 40 years and our team has 
extensive experience in the UK and overseas. 
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Flooding
RIVER THAMES SCHEME OUTLINE DESIGN

ENVIRONMENT AGENCY, UNITED KINGDOM   
The River Thames Scheme will reduce flood risk on the western 
edge of London to what is currently the largest undefended area of 
developed floodplain in England. The principal component is a 14km 
long flood channel that is up to 60 metres wide.

Black & Veatch’s hydrological and hydraulic modelling for the  
scheme has involved:

 z Using and improving the Environment Agency’s hydraulic  
model of the Lower Thames, which is one of the largest models  
of its type in Europe. This included recalibrating the model and 
making numerous changes to improve model stability and  
reduce run times.

 z Extensive option testing to refine and improve the scheme design – 
making it work more efficiently and reducing construction costs. 

 z 1D-only, linked 1D-2D, 2D-only, CFD, water quality and 
groundwater modelling.

Our Services Include:
HYDROLOGY

 z Rainfall analysis 
 z Design flood estimation
 z Reservoir flood studies 
 z Flood warning
 z Flood forecasting 
 z Post-flood reviews

HYDRAULIC MODELLING

 z Rivers
 z Estuaries
 z Coastal
 z Pluvial (surface water) 
 z Flood risk mapping 
 z Reservoir inundation mapping 

(dambreak) 
 z Hydrodynamics
 z Water quality
 z Sediment
 z Waves

SOFTWARE

 z All standard software 
 z 1D, 2D, linked 1D-2D 
 z Flood Modeller (ISIS) 
 z TUFLOW
 z MIKE 11 / MIKE 21 
 z HEC-RAS
 z CFD (ANSYS)

Black & Veatch has a team of experts in hydrology, hydraulic modelling 
and flood mapping with extensive experience in the UK and overseas.

CFD Modelling for the River Thames Scheme

CASHEN ESTUARY DRAINAGE

OFFICE OF PUBLIC WORKS, UNITED KINGDOM   
Study to assess options for a sustainable approach to manage flood risk and drainage in the Cashen estuary,  
which has been impeded by sand deposition. 

Work included:
 z Reviewing previous studies.
 z Updating hydrological estimates using the Flood Studies Update methods.
 z Recalibrating the hydraulic model.
 z Dredging option testing.
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Response to Flooding
SOMERSET LEVELS  
EMERGENCY RESPONSE

ENVIRONMENT AGENCY, UNITED KINGDOM   
The Somerset Levels, a large low-lying area in  
South-West England suffered prolonged flooding 
in winter 2013/14.  Black & Veatch supported the 
Environment Agency in developing the emergency 
response to the flooding.  

We analysed observed rainfall and flow records, 
some dating back to the mid-1800s. By undertaking a 
statistical analysis and deriving design flood estimates, 
we placed the 2013/14 winter in a historical context.

Black & Veatch also undertook detailed river modelling 
to assess and map existing flood risk. The existing 
model was upgraded to fully represent the complex 
network of watercourses and drains, the model was 
then used to investigate options to reduce flood levels – 
principally river bed dredging.

MANHOOD PENINSULA  
INDEPENDENT REVIEW

ENVIRONMENT AGENCY, UNITED KINGDOM   
There was exceptionally high rainfall on the  
Manhood Peninsula in June 2012. At the time of  
the flood the Environment Agency was midway  
through construction of the Medmerry managed  
realignment scheme.  

Black & Veatch’s independent review established:  
where and why flooding occurred; the extent to  
which flooding was exacerbated by the Medmerry 
temporary works; and that there is no increase in  
flood risk with the completed scheme.

Black & Veatch undertook rainfall rarity analysis,  
two-dimensional modelling of pre-scheme,  
temporary works and post-scheme conditions.  
The flood maps were produced and discussed  
with the public at a series of workshops.

Flood Mapping
HUME RESERVOIR DAM BREAK AND 
CONSEQUENCE ASSESSMENT

NEW SOUTH WALES STATE WATER, AUSTRALIA 
Detailed 1D and 2D inundation modelling for multiple 
scenarios to examine the potential consequences of 
dam failure for a reservoir in Australia.

The modelling results were used to:
 z Produce a series of flood inundation maps for the 

downstream valley.
 z Undertake a detailed consequence assessment, 

including population at risk and potential loss of life.

In September 2013 the method was presented to  
Wayne Graham, the author of the guidance by which  all 
dambreak assessments of this type are undertaken in 
Australia. The method was applauded as the best  use 
of his guidance and a method which should   
be replicated.

TOTNES FLOOD DEFENCE IMPROVEMENTS

ENVIRONMENT AGENCY, UNITED KINGDOM 
Appraisal study to improve the standard of protection 
to Totnes in Devon, which is at risk of fluvial and tidal 
flooding from the River Dart.  

This included: 
 z Upgrading the hydraulic model floodplain 

representation to a two-dimensional Tuflow model
 z Calibrating to a range of recent floods.
 z Producing strategic flood risk mapping deliverables. 

Testing flood defence improvement options. 
 z Defining flood warning thresholds.

Flood Inundation Mapping
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Flooding Resilience
CAMBRIDGE AIRPORT FLOOD RISK 
ASSESSMENT AND DRAINAGE

MARSHALL AEROSPACE, UNITED KINGDOM  
Black & Veatch assessed existing flood risk to the 
airport and made recommendations for possible flood 
resilience measures.  

We undertook: 
 z Direct rainfall Tuflow modelling of overland flow for a 

pluvial flood risk assessment.  
 z InfoWorks modelling to assess the hydraulic 

performance of the surface water drainage system.
 z A vulnerability and criticality assessment.

WATER TREATMENT WORKS FLOODING 
RESILIENCE STUDY

THAMES WATER, UNITED KINGDOM   
Black & Veatch produced detailed flooding resilience 
studies for 13 water treatment works and pumping 
stations within the Greater London area.   
For each site this involved:

 z Site specific flood modelling (fluvial and pluvial) for 
a range of magnitudes.

 z Determining the risk and consequences of flooding.
 z Vulnerability assessment for critical infrastructure 

on site.
 z Identifying solutions to reduce flood risk.
 z Costing, assessing benefits and recommending 

preferred options.

Pluvial models were developed for all sites to assess 
surface water flooding from local rainfall.

Flood Storage
BANBURY FLOOD ALLEVIATION SCHEME

ENVIRONMENT AGENCY, UNITED KINGDOM 
Black & Veatch designed and supervised construction 
of a flood storage reservoir on the River Cherwell 
to protect the town of Banbury. The hydrology and 
hydraulics inputs to the study included:

 z Design flood estimation for peak flows and 
runoff volumes.

 z Detailed 1D-2D modelling of the flood 
storage reservoir.

 z Design of an innovative passive flow control  
structure using double offset baffles to control 
reservoir outflows.

 z Expert witness at a public inquiry into the scheme.

WATER RESOURCE INVESTIGATION 
UNDERGROUND DRAINAGE AND  
RESERVOIR SYSTEM

PUB, SINGAPORE  
A major study looking into the feasibility of constructing 
an underground stormwater conveyance and storage 
system to mitigate the impact of climate change and 
flood risks, and strengthen overall drought resilience.

Black & Veatch undertook highly complex 1D-2D 
hydrodynamic modelling to map and understand 
existing flood risk. The modelled area covered much 
of the land area of Singapore. The model was used to 
determine the required locations and size of stormwater 
connections to the underground system.


