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1 Introduction 

This Flood Risk Assessment addresses the proposed transition to biomass and 

associated development at West Offaly Power (WOP) Station, Shannonbridge, 

County Offaly. The station is a peat fire based load station which has a capacity of 

152 MW and was commissioned in 2004. The station is located approximately 900 

metres (m) south of Shannonbridge village centre and lies east of the River Shannon 

at grid reference 597406 E; 724880 N (Irish Transverse Mercator).  

As part of a planning application, ESB and Bord na Mona have engaged ESB 

International to develop a Flood Risk Assessment for the proposed works at the 

station. The development will include:  

 the continued operation of the existing WOP station and ADF beyond the 

permitted date of 31st December 2020 as provided for under the current 

permission (Offaly Co. Co. Reg. Ref. 01/187; An Bord Pleanála Ref. 

PL19.125575;); 

 the phased transition of the WOP station to firing exclusively on renewable 

biomass. The transition to 100% biomass will comprise initial phases of co-

firing characterized by the combustion of reducing volumes of peat and 

associated reduction in carbon dioxide emissions;  

 the development of fuel management and handling facilities on the WOP 

station to facilitate the change in fuel type; and 

 the development of additional landfill capacity at the existing dedicated ash 

disposal facility at Derrylahan, Co Offaly (in the townlands of Clonfinlough, 

Clondelara, Leitra and Derrylahan) to accept additional ash from WOP 

station. 

 

As part of the development, the following will need to be constructed: 

 Two number biomass storage areas, each consisting of a concrete slab and 

dedicated drainage features, and will have a combined footprint of 

approximately 10,100 m²; 

 A pellet vehicle intake building; 

 One pellet storage silos and associated pellet conveyors; 

 Staff car park. 

A map of the proposed works is provided in Figure 1-1.  
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Figure 1-1 Proposed works location plan 
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This Flood Risk Assessment was prepared in accordance with ‘The Planning System 

and Flood Risk Management - Guidelines for Planning Authorities’ issued by the 

Department of Environment, Heritage and Local Government in November 2009. 

Flood risk from fluvial, surface water and ground water sources has been assessed 

based on existing available information. 

1.1 Scope 

This assessment considers the following: 

 The Department of Environment, Heritage and Local Government guideline 

document to Planning Authorities in relation to Flood Risk Management. 

 Risk of flooding to the proposed development from flood flow from 

neighbouring watercourses. 

 Risk of flooding due to direct rainfall. 

 Risk of flooding from groundwater. 

 Impact of the presence of the proposed development on the existing flood risk 

regime at its proposed site. The impacts addressed under this heading 

comprise: 

 The impact of surface water runoff from the development on the flow regimes 

in neighbouring watercourses. 

 Loss of floodplain. 

 Review of data on recorded historic floods. 
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2 Planning Guidelines 
In November 2009 the Department of Environment, Heritage and Local Government 

issued a guideline document to Planning Authorities in relation to Flood Risk 

Management.  

These Guidelines set out the policy on development and flood risk in Ireland and 

provide a framework for the integration of flood risk assessment into the planning 

process. The objective is to ensure that flood risk is taken into account at all stages 

in the planning process and as a result to: 

 Avoid inappropriate development in areas at risk of flooding, 

 Avoid new developments increasing flood risk elsewhere, 

 Ensure effective management of residual risks for development permitted in 

floodplains. 

The Guidelines set out a staged approach for the consideration of flood risk in relation 

to developments as follows:- 

Stage 1: Flood risk identification – to identify whether there may be any flooding or 

surface water management issues related to either the area of regional planning 

guidelines, development plans and LAP’s or a proposed development site that may 

warrant further investigation at the appropriate lower level plan or planning 

application levels; 

Stage 2: Initial flood risk assessment – to confirm sources of flooding that may affect 

a plan area or proposed development site, to appraise the adequacy of existing 

information and to scope the extent of the risk of flooding which may involve preparing 

indicative flood zone maps. Where hydraulic models exist the potential impact of a 

development on flooding elsewhere and of the scope of possible mitigation measures 

can be assessed. In addition, the requirements of the detailed assessment should be 

scoped; and 

Stage 3: Detailed flood risk assessment – to assess flood risk issues in sufficient 

detail and to provide a quantitative appraisal of potential flood risk to a proposed or 

existing development or land to be zoned, of its potential impact on flood risk 

elsewhere and of the effectiveness of any proposed mitigation measures. 

The Guidelines classify developments into three vulnerability classes based on the 

effects of flooding: 

i) Highly vulnerable development,  

ii) Less vulnerable development and  

iii) Water Compatible development.  

Essential infrastructure such as electricity substations is classed as highly vulnerable 

development.   

The Guidelines classify land areas within three flood zones based on the probability 

of flooding. Flood zones are defined as follows in the Guidelines: 
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Zone A is at highest risk. In any one year, Zone A has a 1 in 100 year (1%) chance 

of flooding from rivers and a 1 in 200 year (0.5%) chance of flooding from the sea. 

Zone B is at moderate risk. The outer limit of Zone B is defined by the 1 in 1,000 year 

(or 0.1%) flood from rivers and the sea. 

Zone C is at low risk. In any one year, Zone C has less than 1 in 1,000 year (<0.1%) 

chance of flooding from rivers, estuaries or the sea.  

In the identification of flood zones, no account should be taken of any flood relief 

walls or embankments. Table 2-1 presents a matrix of vulnerability versus each flood 

zone. 

 

Table 2-1 Matrix of vulnerability versus flood zone to illustrate appropriate 

development and that required to meet the Justification Test (reproduced from 

Table 3.2 of the Planning Guidelines) 

Table 2-1, which is reproduced from the guideline document to Planning Authorities 

in relation to Flood Risk Management states that essential infrastructure, including 

electricity substations should be located within Flood Zone C. Section 4 of this Flood 

Risk Assessment document will consider the Flood Zone assignment for the 

proposed site.  

Table 2-1 refers to the use of a Justification Test under certain circumstances. In 

cases where  there are insufficient sites available to locate a development in the 

appropriate low flood risk zone, the guideline documents allows for consideration of 

sites within flood risk zones. A Justification Test is then required to assess such 

proposals in the light of proper planning and sustainable development objectives. 

This report considers the flood risk of the proposed development in relation to all 

three stages of the staged approach outlined above. 
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3 West Offaly Power Station 
The proposed works are to take place inside the boundaries of WOP Station which 

is located in Shannonbridge, Co. Offaly. The existing station is accessed via the R357 

regional road. The site is bound by the River Shannon to the west and agricultural 

land to the east and south. Shannonbridge’s commercial and residential area bounds 

the north of the site. A site location plan is provided in Figure 3-1 and an aerial 

overview provided in Figure 3-2. 

 

Figure 3-1 Site location map 

 

Figure 3-2 Aerial photograph of site location 
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4 Flooding Risk 
Flood risk to the site of the new works is considered in relation to the following criteria:  

 Fluvial Risk: Inundation from flow from neighbouring watercourses 

 Available Predictive Flood Risk Mapping 

 Pluvial Risk: Flooding due to direct rainfall 

 Ground water flood risk 

 Impact of presence of the proposed development on the existing flood risk 

regime at its proposed site. 

 History of Flooding 

 

4.1 Fluvial Flood Risk 

The proposed development lies within the catchment of the River Shannon. It is 

situated on the eastern bank of the River Shannon.  

The River Shannon, Ireland’s largest river, drains a total area of more than 10,400 

km² from its source to Ardnacrusha Power Station. The river drains three major lakes; 

Lough Allen, Lough Ree and Lough Derg, and also widens out into a number of 

smaller lakes between Lough Allen and Lough Ree. The fall between the outlets at 

Lough Allen and Lough Derg, a distance of 190 km, is only about 13 m. The 

Shannon’s catchment draining into Shannonbridge is approximately 2,780 km² as 

per Office of Public Works (OPW) Flood Studies Update (FSU) web portal. The 

station drains in a westerly direction towards the River Shannon. The station site 

location in respect to the River Shannon’s catchment is illustrated in Figure 4-1.  
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Figure 4-1 Upstream catchment of River Shannon draining into 

Shannonbridge 

Levels on the eastern bank of the River Shannon are approximately 34.00 m 

Ordinance Datum (mOD). All levels shown on the site layout are to Ordnance Datum 

Malin. Levels start to rise significantly further inland where a level of 40.15 mOD was 

recorded 280 m from the bank where the more vulnerable northern structural slab, 

pellet intake building and pellet silo is proposed to be located. It is proposed that this 

slab, intake building and silo will have a minimum finished level of 40.15 mOD, rising 

up to 40.97 mOD. The second southern slab is located approximately 340 m from 

the river bank and shall have a finished level of 42.94 mOD. It is not anticipated that 

the River Shannon’s flood waters will encroach on either of the structural slabs, pellet 

intake building and pellet silo due to the significant difference in levels and distance 

from the river. Further details of flood levels are provided in Section 4.2. 

The most vulnerable asset of the existing infrastructure is the Power Station which is 

located approximately 130 m from the River Shannon. Ground levels in this area 

have been recorded at 35.91 mOD. This is approximately 1.91 m above the surveyed 

levels along the Shannon’s eastern bank.  

4.2 Review of OPW Flood Risk Mapping 

As part of Ireland’s obligations under the EU “Floods” Directive, the OPW has been 

engaged in the generation of new mapping which provide predictive estimates of the 

extent of floodplains as part of its Catchment Flood Risk Assessment Management 

Studies (CFRAMS). This programme has been undertaken on a River Basin District 

basis. The station is located within the Shannon River Basin District. The Shannon 

CFRAM programme was carried out between 2011 and 2016. Flood maps were 

released for parts of the catchment in mid-2016. 
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4.2.1 CFRAM Mapping 

The CFRAM flood risk maps present indicative extents of lands at risk of flooding, 

predicted flood depths and predicted water levels in watercourses. 

The mapping indicates the following: 

 Indicative extent of lands with 1 in 10 chance of flooding in any given year

 Indicative extent of lands with 1 in 100 chance of flooding in any given year

(generally corresponds with Flood Zone A as defined in Section 2)

 Indicative extent of lands with 1 in 1000 chance of flooding in any given year

(generally corresponds with Flood Zone B as defined in Section 2)

The maps published in June 2016 include the catchment encompassing the station. 

The station has been identified as an Individual Risk Receptor (IRR) within  Unit of 

Management (UOM) 25/26 and thus features within the Flood Maps published in 

June 2016. Flood extents can be viewed in Figure 4-2. 

Fluvial flood extent maps indicate that in the event of severe flood conditions, flood 

waters from the River Shannon will likely encroach on the western part of the property 

boundary during the 10%, 1% and 0.1% Annual Exceedance Probability (AEP) flood 

event. However, flood extent mapping illustrates that the flood zones do not encroach 

on the proposed work areas or any of the stations working environments. Inundation 

only occurs on the grassland area surrounding the station. 
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Figure 4-2 Published flood mapping for WOP Station – northern section
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Figure 4-3 Published flood mapping for WOP Station – southern section 
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Predicted water levels within the River Shannon, taken from the CFRAMS mapping, 

for the 10%, 1% and 0.1% AEP are provided in Table 4-1. Water level locations and 

spot levels within the site are illustrated in Figure 4-4. Outputs from the CFRAM study 

and a full topographical survey of the site are presented in Appendix A and B 

respectively.  

Node Label 

Predicted 10% 
AEP Water 

Level 
mOD 

Predicted 1% 
AEP Water 

Level 
mOD 

Predicted 0.1% 
AEP Water Level 

mOD 

04MSH00455 35.36 35.75 36.03 

03MSH09766 35.36 35.75 36.03 

03MSH09191 35.34 35.75 36.01 

03MSH08804 35.31 35.71 35.97 

Table 4-1 Predicted Water levels within local watercourses (OPW)  
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Figure 4-4 Watercourse levels and site spot levels
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Figure 4-4 illustrates that during the 0.1% AEP flood event, all proposed works are 

located outside the OPW modelled extent of this flood extent.  

The 0.1% AEP flood level within the River Shannon is 36.01 mOD at node 

03MSH09191. The typical design floor levels of the western structural slab, pellet 

intake building and pellet silo levels are proposed to be 40.10 mOD which will give 

an estimated freeboard of 4.09 m during the 0.1% AEP flood event. The eastern 

structural slab level is proposed to be 42.94 mOD which will give a freeboard of 6.93 

m above the 0.1% AEP flood level s proposed.  

The ground floor level at the Power Station, the most vulnerable building of the 

existing infrastructure, is 35.91 mOD which is 0.1 m below the 0.1% AEP flood level. 

However, there are significant areas of higher ground levels of 36.16 to 36.80 m 

between the Power Station and the River Shannon banks. This higher ground 

provides a buffer to greatly reduce the risk of flood waters from the Shannon 

inundating the Power Station. The building is above the applicable predicted 1% AEP 

flood level of 35.75 mOD.   

Based on the modelled results of the OPW CFRAMS programme and  the significant 

difference in level between the proposed development and the watercourses, fluvial 

flooding was not considered a significant risk. 

4.3 Pluvial Flood Risk 

The proposed development will increase the impermeable area of the existing site by 

approximately 10,570 m² and hence surface water runoff from the site will be 

increased. This can present an increased risk of pluvial flooding on site and 

downstream if not managed properly. Consideration will be given to the existing 

surface water runoff route and the drainage characteristics in order to develop an 

appropriate site drainage system to minimise impacts that increased discharge from 

the site may have. 

The site surface water drainage system will be designed to best practice to provide 

protection from surface runoff (pluvial flooding) due to direct rainfall. It is proposed 

that two separate attenuation systems will capture stormwater runoff from each of 

the biomass storage areas, pellet intake building, pellet conveyor’s, pellet storage 

silos and car park, which is proposed to have a total impermeable footprint of 

approximately 10,570 m². The attenuation tanks are to be placed immediately south 

of each of the biomass storage areas shown in Figure 1-1. The tanks will discharge 

into the local surface water system through a flow control system which will be set to 

the pre-development runoff rate. This eliminates the risk of surcharging and pluvial 

flooding. 

Due to the station’s close proximity to the River Shannon and the small increase in 

proposed impermeable area within the catchment, the site is deemed to be at very 

low risk to pluvial flooding. 

4.4 Groundwater Flood Risk 

Groundwater can sometimes present a risk of flooding when high groundwater levels 

prevent surface water from infiltrating below ground level during extreme rainfall 

events. This can result in site flooding in the form of ponding. 
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The Geological Survey of Ireland (GSI) mapping indicates that the power station site 

is underlain by the Lucan Formation (comprising of dark and limestone shale), which 

is classified as a locally important aquifer (Ll), having bedrock that is moderately 

productive only for local zones. 

The setting of the site and available mapping would suggest that the proposed 

development would be unlikely to be impacted by groundwater. The site is elevated 

from surrounding lands which will further reduce the groundwater flooding risk for the 

proposed substation.  

4.5 Impact of Development on Current Flood Regime in 
the Area 

4.5.1 Impact of Site Surface Water Runoff 

All surface runoff to be discharged from the site is to be collected in a dedicated 

drainage network. The current site surface water drainage system is designed to best 

practice to provide protection from surface runoff due to direct rainfall. All drainage 

proposed to cater for runoff from new development areas will be designed to the 

same standards. The proposed drainage system will include three attenuation tanks 

which will store runoff from the proposed hardstanding areas during larger storms. 

The tanks will be released into the existing stormwater network through a flow control 

device which will be set to the pre-development runoff rate, thus, minimising the 

impact on downstream environments. 

4.5.2 Loss of Floodplain 

The proposed works are not located within a floodplain. 
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5 Historic Floods 
A review of historic flooding was undertaken using the OPW website 

www.floodmaps.ie. 

This website forms a record of all available flood records held by the OPW, all local 

authorities and other relevant state organisations such as the Environmental 

Protection Agency and the Department of Environment Heritage and Local 

Government. This website represents the current definitive database of historic flood 

information in this country.  

 

Figure 5-1 Extract from OPW www.floodmaps.ie summary map report of 

Historic Flooding  

Reference is made to four historical incidents of flooding in Shannonbridge just 

upstream of the site. Flood events are summarised in the following sections. 

5.1 December 1954 Flood Event 

Floodmaps.ie provides information on a flood event in December 1954. From the 

various press clippings and reports no flooding on the station site was reported. 

 

5.2 November 1999 Flood Event 

Floodmaps.ie provides a link to one report issued by ESB International; ‘River 

Shannon Winter Flood of 1999/2000’. The reports describes heavy rainfall during 

November and December 1999 which fell on the River Shannon catchment. WOP 

lies within the lower River Shannon catchment, between Lough Ree and Parteen 

Weir. No flooding of Shannonbridge or the station site was noted in the report. 

http://www.floodmaps.ie/
http://www.floodmaps.ie/


Proposed Transition to Biomass and Associated Development – West Offaly Power 

QS-000206-01-R455-002  21 of 29 

5.3 January 2005 Flood Event 

Floodmaps.ie provides a series of photographs of the January 2005 flood extent. The 

photographs show the flood extent around the stations site. No flooding of the 

stations site was evident as per Figure 5-2. 

 

Figure 5-2 Aerial Photograph of the January 2005 Flood Event 

5.4 August 2008 Flood Event 

Floodmaps.ie provides a series of aerial photographs of the August 2008 flood event. 

The photographs show the flood extent around the Shannonbridge area. No flooding 

of the stations site was evident as per Figure 5-3. 
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Figure 5-3 Aerial Photograph of the August 2008 Flood Event  

5.5 November 2009 Flood Event 

Floodmaps.ie provides a flood report ‘Flooding at Shannonbridge, Co Offaly, 

November 2009’ by the Ferbane Area Engineer, Offaly County Council. The report 

highlights areas of flooding within Shannonbridge. Heavy rainfall on Wednesday 18th 

November lead to the River Shannon inundating parts of the village. The report 

highlights that the road through the village was flooded. A diversion through the 

station was provided for access and egress to parts of the village. Photographs are 

also provided. No flooding of the station site was highlighted in the report and 

provided photographs. 

One flood map along the River Shannon is provided for this flood event on 

floodmaps.ie. The map shows flooding along the western boundary of the station site. 

This map is included in Appendix C. Levels from this flood event are discussed below. 

The website provides water levels taken by the OPW during the November/ 

December 2009 flood event. Recorded level locations are illustrated in Figure 5-4. 

The first water level taken was located just inside the station’s boundary. A water 

level of 35.71mOD was recorded. The proposed structural slab for the biomass 

storage area will be located approximately 220 m to the north of this point. The 

finished level is proposed to be 40.15 mOD. All other proposed works, located 200 

m to the north of this water level, will have a finished floor/slab level of above 36.85 

mOD. The second recorded water level located to the south of the power station was 

not considered due to the significant distance from the proposed works. Similarly, the 

risk to the second biomass storage slab was not considered due to the significant 

difference in level to the flood. Therefore, flood levels recorded during this event 

should not have a significant impact on the proposed works. 

All reports and mapping taken from floodmaps.ie are provided in Appendix C. 
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Figure 5-4 Recorded water levels during the November/ December 2009 flood event (levels provided by the OPW) 
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5.6 Winter 2015/2016 Flood Event 

Continuous heavy rain throughout November and December 2015 resulted in record 

high flood levels at some locations along the River Shannon. November rainfall was 

almost double the normal rainfall while December had more than two and a half times 

the normal. This greater than normal rainfall continued throughout January and 

February 2016 and consequently flood levels remained high for an extended period.  

A hydrometric station located just upstream of the R357 bridge crossing in 

Shannonbridge recorded a max level of 35.964 mOD (level provided by OPW’s 

www.waterlevel.ie) on the 05/01/2016. This was the highest level recorded at this 

hydrometric station since the gauge was established in 1954. No flooding at the 

stations site was recorded during this flood event. 

 

  

http://www.waterlevel.ie/
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6 Climate Change 
The 2009 Planning Guidelines recommend that climate change be factored into 

consideration for flood risk assessments although there is no national guideline on 

how to account for the additional risk. Climate change along with other future changes 

(e.g. urbanisation, forestation, etc.) are being taken into account in the CFRAM study 

with two scenarios in particular being considered: 

 Mid-Range Future Scenario (MRFS) – typical values of 20% for flood flow and 

500 mm for Mean Sea Level rise will be considered. 

 High-End Future Scenario (HEFS) – typical values of 30% for flood flow and 

1000 mm for Mean Sea Level rise will be considered. 

The Fluvial Flood Zone extents arising from the draft CFRAMS mapping represent 

the current status in relation to flood risk with no account taken of climate change. 

However, it is believed that a 20% increase in flow is unlikely to result in a large 

enough increase in the 1,000 year flood level to affect the proposed works in the 

station.   
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7 Conclusions 
Based on the assessment undertaken, there is no significant risk of flooding to the 

new works and existing infrastructure at WOP Station. It is reasonable to conclude 

that the site of the new works and existing infrastructure lies within Flood Zone C as 

indicated on the OPW’s CFRAM mapping and as defined by the guideline document 

to Planning Authorities in relation to Flood Risk Management. The proposed works 

within the station will not increase the current flood risk in the catchment.  
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Appendix A: Published CFRAM Flood Maps  
Maps published by the OPW Shannon CFRAM Study: 

 S2526SHB_EXFCD_F1_01 

 S2526SHB_EXFCD_F1_02 
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Appendix B: Site Survey  
Drawing submitted as part of this application: 
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Appendix C: Floodmaps.ie Outputs 
Documents attached: 

 OPW National Flood Hazard Mapping Summary Local Area Report and 

associated documents 

 



Summary Local Area Report

Map Scale

This Flood Report has been downloaded from the Web site www.floodmaps.ie. The users should take account of the 
restrictions and limitations relating to the content and use of this Web site that are explained in the Disclaimer box when 
entering the site. It is a condition of use of the Web site that you accept the User Declaration and the Disclaimer.
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Flooding at Shannonbridge, Co. Offaly 
November 2009 

 
The information contained in this report has been extracted from a report dated the 25th 
November 2009, which was submitted to The Office Of Public Works (OPW) by the 
Ferbane Area Engineer, Offaly County Council. 
 
 

1 Location and date of flood event: 

 
Location: Shannonbridge, Co. Offaly 
 
Irish Grid Co-ordinates:  E 196,889  N 225,477  
 
Heavy rainfall commenced on Wed 18th November, which resulted in flooding events 
beginning to occur towards the end of that week. Large areas of land and roads were 
inundated. Buildings were flooded or were in danger of being flooded. 

 
2 Source and cause: 

 
The source of the flooding was the Shannon River 
 

 
 

4 Impacts of flooding event: 

 
Impacts to Roads: Road through the village was flooded, diversion through the power 
station. 
 

 
  

5 Additional Information 

 
Flooding on the road through the village occurred on Sat. 21st and a diversion through 
the power station was set up. On Sun 22nd there were concerns about the houses and 
the Council were requested to provide a pump to stabilise matters. This was provided in 
the evening and was of assistance. A second pump was provided on Mon 23rd. A large 
amount of sand bags were provided to the residents by the Council. 

 

6. Documents attached 

Photos of the affected area are attached. 

 

 





Flooding in Shannon Bridge Co. Offaly 19th August 2008

After very heavy and prolonged rainfall in the Offaly area flooding occurred in several parts of the 
county.
Offaly County Council on 19th August 2008 took a series of aerial photographs of the flooded areas, 
the photographs were not taken at peak water levels.



















































































FLOOD HAZARD MAPPING PROGRAMME

Flooding Water Level Profiles along the Shannon River 
November/December 2009

Water levels were collected by OPW staff along the River Shannon in November and December 
2009 after extensive flooding. The findings are summarised in the following maps and table. Below 
is a map which shows the overall extent of the survey.

          Figure 1 – Extent of water profile survey.

Each point in the map above corresponds to a reference point in the summary table. A GIS layer, 
displaying the exact locations of these points is available from OPW, on request.

Ref Level (m) Comment (all Malin Head)
X Co-
ords Y Co-ords

1 31.92 186906.84 204536.87
2 32.13 TRASH MARK 186908.45 204538.61
3 32.03 WL U/S 186939.54 204558.97
4 32.09 TRASH U/S 186934.07 204566.59
5 32.11 W/L 189166.64 207188.9
6 32.17 TRASH 189179.77 207192.43
7 32.42 W/L 190759.4 210427.01
8 32.54 TRASH 190760.86 210427.49
9 34.3 W/L JETTY 196823.81 215127.57

10 34.38 W/L 197286.29 215291.44
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11 34.75 W/L C/L ROAD 199586.96 215393.65
12 34.87 HIGH  WATER LEVEL 199539.83 215379.76
13 34.62 W/L 198939.37 215274.69
14 33.59 W/L 195100.48 214130.64
15 33.57 U/S WEIR 195002.23 213964.25
16 34.19 D/S WEIR STAFF GAUGE  2.89 194970.48 213937.2
17 33.42 D/S WEIR STAFF GAUGE  2.89 194958.29 213945.08
18 33.35 W/L AT EMB 194927.11 213959.7
19 33.29 WL 194848.57 213949.08
20 33.51 EMB 194848.09 213950.18
21 33.29 WL 194783.63 213930.59
22 33.29 EMB 194783.09 213931.65
23 33.25 WL 194641.51 213865.57
24 33.39 EMB 194640.44 213866.28
25 33.31 EMB 194564.3 213803.63
26 33.24 WL 194565.16 213803.17
27 33.11 WL EMB 194518.43 213682.34
28 32.96 WL 194477.81 213583.21
29 32.91 EMB 194476.68 213583.6
30 32.82 EMB WL 194419.63 213506.95
31 32.87 WL 194345.66 213399.08
32 32.83 EMB 194333.04 213369.61
33 32.79 WL 194333.99 213369.72
34 32.86 WL 194325.51 213308.18
35 32.68 EMB 194324.45 213308.91
36 32.84 WL 194330.32 213265.87
37 33.02 ROAD 194329.14 213265.55
38 32.92 ROAD 194333.59 213205.58
39 32.82 WL 194334.92 213205.7
40 32.83 WL 194336.35 213187.36
41 32.72 EMB 194335.5 213188.8
42 32.73 EMB WL 194347.43 213043.04
43 32.78 WL 194354.02 212971.65
44 32.74 EMB 194352.91 212971.03
45 32.73 WL 194354.3 212745.78
46 32.6 EMB 194353.81 212743.99
47 32.48 WL 194352.44 212747.33
48 32.48 WL 194360.64 212864.23
49 32.49 WL 194346.6 213024.68
50 32.47 WL 194327.85 213238.34
51 32.48 WL 194326.28 213349.55
52 32.48 WL 194446.74 213548.27
53 32.45 WL 194472.19 213581.28
54 32.46 WL 194641.8 213870.91
55 34.18 WL 195832.54 216248.46
56 34.29 TRASH 195833.24 216251.74
57 34.35 HIGH WATEMARK 195819.6 216271.42
58 34.31 WL 197135.07 216131.92
59 34.51 WL 197855.46 216533.82
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60 34.67 TRASH 197853.65 216534.49
61 34.54 WL 198462.97 216368.46
62 34.69 TRASH 198470.69 216365.73
63 34.63 WL 199898.61 216327.44
64 34.75 WL 199879.7 216342.19
65 34.96 HIGH WATER 199883.89 216361.51
66 34.71 WLRB 200406.96 215882.35
67 34.73 WL RB D/S 200406.92 215882.38
68 34.78 WL RB U/S 200484.6 215973.54
69 34.85 WL  LB U/S 200716.56 215811.68
70 35.08 CL ROAD 203161.87 217435.66
71 35.1 WL 202456.65 218740.65
72 35.29 TRASH 202457.77 218751.19
73 35.14 WL 202461.78 218778.54
74 35.44 OBM 202441.75 218758.68
75 35.08 WL 203296.7 218903.17
76 35.98 WL LITTLE RIVER 204191.58 219827.15
77 35.18 WL 202533.43 219914.01
78 35.35 HIGH WATER MARK 202538.61 219915.34
79 35.22 WL 200742.79 222194.13
80 35.45 WL C/L ROAD 201271.07 223313.94
81 35.62 TRASH 201288.24 223323.68
82 35.53 WL 197787.3 224292.42
83 35.65 TRASH 197787.62 224296.37
84 35.71 WL 197280.14 224660.47
85 35.89 TRASH 197280.99 224661.02
86 36.01 TRASH 196757.61 225394.56
87 35.83 WL 196753.97 225396.07
88 35.69 WL 195397.34 225088.79
89 35.83 WL 196774.74 225484.08
90 35.83 WL U/S RB 196774.75 225484.08
91 35.93 WL 198971.71 228912.93
92 36.03 TRASH 198970.49 228909.83
93 35.89 WL 200826.26 230654.47
94 36.04 WL 203513.39 231903.36
95 36.04 WL 205303.49 233272.78
96 36.24 HIGH WATER MARK 205316.05 233269.68
97 36.12 WL 205885.88 234361.9
98 36.24 HIGH WATER MARK 205893.91 234346.3
99 36.11 WL CLONBONNY 206581.06 237040.2

100 36.32
HIGH WATER MARK 
CLONBONNY 206598.81 237047.09

101 36.2 WL 204894.79 239290.84
102 36.36 TRASH 204870.78 239350.64
103 36.17 WL 204216.65 240972.38
104 36.3 TRASH 204218.84 240971.6
105 36.28 WL 204177.97 241300.2
106 36.41 TRASH 204138.81 241326.42
107 36.32 WL 204046.87 241399.86
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108 36.34 WL D/S RB 203879.03 241455.53
109 36.48 WL 203690.44 241698.38
110 36.66 TRASH 203692.71 241695.57
111 36.57 C/L ROAD 203614.42 241789.54
112 36.31 U/S RLY BR RB NF 203546.69 241899.84
113 36.71 D/S BYPASS R 203071.6 242180.91
114 36.82 D/S BYPASS RB TRASH 203074.45 242177.03
115 36.69 WL 203056.03 242037.99
116 36.83 TRASH 203055.1 242040.73
117 36.83 U/S RB TRASH 202638.32 242187.11
118 36.71 U/S RB 202639.83 242189.64
119 36.79 WL 205114.38 246218.56
120 36.91 TRASH 205113.49 246218.51
121 36.8 WL ROAD ANNAGH 211140.68 253948.42
122 36.74 WL 211892.13 254958.29
123 36.83 WL U/S RED BR. LB 211917.42 254989.41
124 36.84 WL D/S RED BR. LB 211903.06 255016.6
125 36.77 WL ROAD 207262.65 257310.93
126 36.93 TRASH 207259.15 257318.66
127 36.76 WL 202718.22 257254.74
128 36.76 WL D/S LB 200578.89 269327.21
129 36.83 WL U/S RB 200544.48 269457.47
130 36.76 WL U/S LB 200594.76 269346.62
131 37.05 TRASH 200596.09 269344.12
132 38.38 WL D/S BR 206266.8 276243.75
133 38.35 WL U/S BR 206290.15 276353.77
134 38.96 TRASH 206269.36 276344.69
135 37.85 WL D/S RB 205432.77 276912.91
136 37.88 WL U/S LB 205571.97 276989.07
137 38.18 TRASH 205574.45 276989.64
138 38.66 WL 206873.18 278352.38
139 39.08 HIGH WATER MARK 206899.89 278306.05
140 39.6 TRASH 206801.09 280975.17
141 38.91 WL 206820.39 280992.38
142 39.64 WL 205436.22 286948.74
143 39.61 LB D/S BR 205435.58 286994.68
144 39.63 RB D/S BR 205353.48 286994.92
145 39.87 WL 203332.87 287830.93
146 40.24 TRASH 203350.29 287823.31
147 40.3 TRASH 200223.34 290353.24
148 39.92 WL 200220.35 290340.15
149 39.91 WL 200220.23 290340.16
150 40.25 TRASH 200223.89 290352.59
151 40.09 TRASH 200280.02 290322.62
152 39.93 WL 200281.84 290321.14
153 40.96 WL U/S LOCK 199900.58 295669.5
154 39.93 WL D/S LOCK 199857.38 295642.78
155 40.36 TRASH D/S LOCK 199860.69 295645.28
156 40.94 WL D/S BBR 198918.24 295859.08
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157 41.93 WL U/S BBR 198837.26 295921.49
158 39.99 WL 199814.78 296251.67
159 41.93 WL 198177.4 296965.75
160 42.29 TRASH 198203.1 296976.72
161 41.98 WL 195668.16 295192.24
162 42.05 WL 193670.86 295916.17
163 42.39 TRASH 193636.32 295920.14
164 42.09 WL 194004.55 298536.93
165 42.08 WL 193922.86 298503.01
166 42.44 TRASH 193930.78 298504.07
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