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Flood Assessment 

Introduction 

Information provided by the Office of Public Work (OPW) including gauging station records, drainage 

scheme drawings and benefitting land records indicate that the site is located in the floodplain of the Silver 

River. 

To ensure that the proposed development meets current best practice, and as an integral part of planning 

approval for the proposed development, a flood impact assessment is required to be undertaken to 

determine both: 

• The impact of the development on flood levels and;  

• Appropriate mitigation strategies to ameliorate any adverse impact. 

The primary objective of this assessment is to satisfy Offaly County Council as planning authority that the 

proposed development will not adversely impact existing flood levels and this will be achieved through the 

following:  

• Establish existing flood levels and extent for the Silver River in the vicinity of the 

development site; 

• Determine minimum floor levels for the proposed development; 

• Determine the potential impact of the proposed development on existing flood conditions; 

• Develop a mitigation strategy that can be implemented at the site to offset potential flood 

impacts. 
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Gauging Station Data 

Gauging station data was accessed from the OPW website for station  

 

Table 9.2.1:  Overview of Gauging Station Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The annual maximum series provides flow and water level data for a period of 56 years at the Millbrook 

Station (25014), which is located approximately 1.5km upstream from the site and duration percentiles and 

flow are also available for this station.  

 

Design Flows  

A design flood may be determined by either of two broad categories of methods, namely: 

• � Methods based on statistical analysis of flood peak data; and, 

• � Methods based on a design rainstorm and a rainfall-runoff model which converts the 

design rainstorm into a design flood. 

A further distinction arises between gauged and ungauged catchment methods. The latter use formulae 

which relate some key component of the method, such as the mean annual flood or unit hydrograph time 

to peak, to catchment descriptors such as area, slope, and mean annual rainfall among others. If 

catchments are gauged and there is a sufficiently long flow record (typically more than 20 years) then a 

relationship between peak flood flow and return period can be established by applying an Extreme Value 
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distribution to the data series of “Annual Maximum” flow series. The theory of extreme values states that if 

Z is the maximum of a number of other random variables X1, X2, ……XN then the distribution of Z 

converges towards one of the 3 types of Extreme Value distribution (EV1, EV2 or EV3) as N becomes 

infinitely large.  

An Extreme Value analysis for the Gumbel distribution (EV1), the Weibull distribution (EV2) and the Log III 

Pearson distribution was used to predict design flows and results are presented in Figure 9.2.1. . Generally 

in Ireland the EV1 (2 parameter) distribution is applied for the majority of gauged rivers and findings show 

that this also provides the most conservative flood prediction at Millbrook.  

Figure 9.2.1 Flood Frequency Curve 
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Hydraulic Model 

A hydraulic model was developed of the Silver River in the vicinity of the site using HEC-RAS.  

Unfortunately, the topographical survey data supplied by the OPW was outdated and was not suitable for 

this assessment. In order to provide an indication of the flood level predictions, onsite measurement were 

undertaken of the Lumcloon Bridge (Figure 9.2.2), the local railway access bridge (Figure 9.2.3) as well as 

typical river sections of the Silver River and this data was utilised to develop the hydraulic model.  

HEC-RAS implements a 1-dimensional model of river flow (depth and width averaged) and can solve for 

water elevation under steady conditions and in the most recent version gradually varying unsteady flows 

solving the full Saint Venant equations. HEC RAS is an integrated software solution for simulating flows in 

rivers, channels and floodplains.  It is designed by the US Army Corps of Engineers and performs one-

dimensional hydraulic calculations for a full network of natural and constructed channels. The software 

includes full solution modelling of open channels, floodplains, embankments and hydraulic structures.  

 

The model requires the following information: 

 

• topographic survey data of river channel and flood plain (cross-section station, bed elevation and 

channel and overbank reach lengths); 

• dimensions and elevation of relevant structures; 

• upstream and internal flow boundary conditions; 

• downstream water elevation boundary condition, and in the case of supercritical flow regime 

(Froude No. > 1) the upstream water elevation boundary condition; 

• channel and flood plain roughness coefficients; and, 

• local expansion and contraction loss coefficients. 
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Figure 9.2.2 Lumcloon Bridge 

 

 

 

Figure 9.2.3 Local Access Railway access bridge ~32m upstream of Lumcloon Br. 
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The OPW have produced draft guidelines in respect to design considerations of possible climate change for 

flood risk management practice.  The recommended design allowances to be used for increases in flood 

flows during the sensitivity and / or design process are given by region in Table 9.2.2. 

 

Table 9.2.2 - Regional Flood Peak Allowances (OPW, 2005) 

 

Allowances (% increase) in Flood Flows 
Region 

Summer (and Autumn) Floods Winter (and Spring) Floods 

North 10 20 

North West 10 15 

West 25 10 

South West 10 15 

South 15 25 

South East 15 20 

East 10 20 

Midlands 25 20 

 

 

Adopted Design Flows 

 
Design peak flows using the EV1 distribution were developed and factored up by 20% to incorporate for 

climate change as well as a factorial standard error (FSE), which depends on the return period and length 

of data record.  These design flows were then input into the hydraulic model as upstream boundary. The 

downstream boundary was set as Normal Depth with a relatively flat slope of 0.00097m/m.  

 

Table 9.2.3 provides details of the adopted design flows. 

 

Table 9.2.3 – EV1 peak flows 

 

Return Period Design Flow 
Design Flow including 

FSE 

Design Flow with SFE & 

CC 

2 16.9 16.9 20.2 

10 22.7 25.2 30.2 

20 24.9 34.9 41.9 

50 27.8 49.8 59.7 

100 30.0 62.3 74.8 
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Our hydraulic analysis showed that the for the 100 year design flows the Lumcloon Bridge and the local 

access bridge are surcharge. However, no flooding of the site occurs for any of the design flows 

investigated.  

 

A freeboard of 500mm is adopted in addition to the 100 year flood level to estimate the proposed floor 

levels for the site and this will be set at minimum to 46.85mOD (Malin).  

 

The results from this assessment should be regarded as guidance values and should be confirmed following 

a more detailed bathymetric survey of the Silver River. 
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