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 WATER AND HYDROLOGY 

7.1 Introduction  

This chapter assesses the construction and operational impacts of the proposed 
development on hydrology, surface water and drainage.  

7.2 Methodology  

This chapter has been completed in accordance with the applicable guidelines as presented 
in the following section. 

 Environmental Protection Agency (EPA) Guidance  

 Legislation and Guidance  

The EU Water Framework Directive 2000/60/EC came into force on 22 December 2000, and 
was transposed into Irish legislation by the European Communities (Water Policy) 
Regulations 2003 (SI 722 of 2003).  This legislation provides a co-ordinated approach across 
Europe for all water policies, establishing a management structure for future water policy.   
 
Key objectives of the Directive are to: 
 

 Protect all waters, including rivers, lakes, groundwater, transitional and coastal waters. 

 Achieve “good status” in all waters by 2015, and maintaining “high status” where the 
status already exists. 

 Have water management programmes and strategies based on the whole River Basin 
Districts (RBD). 

Earlier legislation includes: 

 European Communities (Quality of Salmonid Waters) Regulations 1988 (SI 293 of 1988). 

 Local Government (Water Pollution) Acts 1977 – 1990. 

 Water Quality Standards for Phosphorus Regulations 1998 (SI 258 of 1998). 

 

The implementation of the Water Framework Directive and its associated policies has 
necessitated the introduction of new regulations in Ireland including: 
 

 European Communities Environmental Objectives (Surface Waters) Regulations 2009 (SI 
272 of 2009). 

Under the Water Framework Directive, and the European Communities (Water Policy) 
Regulations 2003 (SI 722 of 2003), the water quality of River Basin Districts is assessed 
biologically, physically and chemically.  Assessment using surveys is predominately 
conducted by the EPA and local authorities, and complemented by other government bodies 
including the Central Fisheries Board and the Marine Institute.  Table 7.1 summarises the 
quality classes used to establish and monitor the condition of rivers and streams in Ireland.  
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Table 7.1: River and Stream Water Quality Classes (EPA, 2012) 

Q Value1 WFD Status Pollution Status Condition2 

Q5, Q4-5 High Unpolluted Satisfactory 

Q4 Good Unpolluted Satisfactory 

Q3-4 Moderate Slightly polluted Unsatisfactory 

Q3, Q2-3 Poor Moderately polluted Unsatisfactory 

Q2, Q1-2, Q1 Bad Seriously polluted Unsatisfactory 

where: Biotic indices or Quality (Q) value indicates specified groups of macro-
invertebrates sensitivity to pollution, with: 

 Q5 =  Mostly pollution sensitive, a few to numerous less pollution sensitive, a 
few pollution tolerant, and no very pollution tolerant or most pollution 
tolerant macro-invertebrate species. 

 Q4 = At least one pollution sensitive, few to numerous less pollution sensitive, 
numerous pollution tolerant, and a few or no very pollution tolerant or 
mostly tolerant macro-invertebrate species. 

 Q3 = No pollution sensitive, few or no less pollution sensitive, dominant in 
pollution tolerant, a few to common in very pollution tolerant, and few 
or no most pollution tolerant macro-invertebrate species. 

 Q2 = No pollution sensitive or less sensitive, few or no pollution tolerant, 
dominant in very pollution tolerant, and few to common in most 
pollution tolerant macro-invertebrate species. 

 Q1 = No pollution sensitive, less sensitive, and pollution tolerant, a few to no 
very pollution tolerant, and dominant in most pollution tolerant macro-
invertebrate species. 

Note 1: These values are based primarily on the relative proportions of pollution sensitive to tolerant 
macroinvertebrates resident at a river site.  
Note 2: "Condition" refers to the likelihood of interference with beneficial or potential beneficial uses.  

 
Existing pollution has an impact on the quality of surface waters and this has been taken into 
account when characterising individual surface water systems in the following section.  
 
The existing adverse effects are reflected in the EPA Q-Value, which describes the biological 
status of the watercourse. In general, lower Q-values in a watercourse are associated with 
higher levels of pollution in a watercourse. The Q-value reflects impacts from surface water 
run-off (including run-off from agricultural land which may contain nutrients and urban run-
off from roads and buildings which may contain solids, hydrocarbons and heavy metals). 
 
The potential for flooding due to the proposed development is considered in relation to the 
existing situation.  
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7.3 Existing Environment  

The following section describes the existing environment in terms of surface water, drainage 
systems and attenuation.  

 Surface water 

 Introduction 

The Cement works at Limerick comprises a large land-bank located in the townlands of 
Bunlicky, Castlemungret and Conigar south of the River Shannon and to the southwest of 
Limerick City. The site is bounded on the south by the N69 road from Limerick to Foynes. 
 
Mungret Village lies close to the southern boundary of the site. An additional intermittent 
residential development is located to the southwest of the site. To the east and southeast 
of the site lie the residential areas of Dooradoyle and Gouldavoher.  
 
In general, the landscape to the south and west is gently undulating agricultural land of 
medium sized fields with hedgerows and clumps of trees. The site itself is predominately flat 
to undulating. An active quarry, associated with the Cement Works is in operation on the 
western side while the disused Bunlicky Clayfield Pond, which drains into the River Shannon, 
is located to the northeast of the Works. The proposed development is located close to the 
N69 roadway within the existing developed footprint of the Cement Works and where all 
existing structures and buildings associated within the cement production process are 
located.  
 
Bunlicky Pond is located on the landholding of Irish Cement Ltd. It is situated in the floodplain 
of the Shannon estuary approximately 3km west of Limerick City. The pond is man-made 
and was formed as a result of the extraction of clay used for the cement production process 
between 1938 and 1981. It is contained within the boundary of the Inner Shannon Estuary 
– South Shore pNHA and partly contained within the Fergus Estuary and Inner Shannon 
North Shore SPA. The pond can hold a volume of approximately 2.5million m³. There are 
three sources of water inflow at the lake from ICL: 
 
 Groundwater diverted from the quarry; 
 Discharges and surface water run-off from the cement works; and 
 Process water from the cement works. 

 
Surface waters and drainage from other sources not owned or controlled by ICL also 
drain to Bunlicky Pond including the following: 
 
 Surface water run-off from the N18 (which crosses the middle of the pond on a 

constructed causeway; 
 Two discharges from drainage ditches serving the Limerick Municipal Wastewater 

Treatment Plant; and 
 A number of other land drains and ditches. 
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Bunlicky Pond discharges into the River Shannon via an adjustable weir and flap valves which 
are intended to prevent the Shannon flowing into the pond at high tide. However, these are 
not 100% efficient and saline water from the Shannon estuary flows into Bunlicky Pond at 
high tide.  

Water Quality  

Surface water is discharged from the Limerick Cement Works facility through two emission 
points, SW1 and SW2 (refer to Figure 7.1). Spent cooling water, quarry water and surface 
run-off from the facility are discharged through these points.  
 
All surface water runoff passes through a settling tank and interceptor prior to discharge 
into Bunlicky pond. Monitoring data recorded in 2014 (annual average) is provided in Table 
7.2 and 7.3 for SW1 and SW2 and compared to licence limits (P0029-03) respectively, where 
applicable.  
 
All monitored data is in compliance with licensed limits. 

Table 7.2:  Monitoring data for SW1  

Parameter Limit SW1 monitoring results 
(2014 annual average)  

Temperature  25C 12.2C 

pH 6-9 8.1 

Biochemical Oxygen 
Demand 

10mg/l 3 mg/l 

Mineral oil 12mg/l 0.0 mg/l 

Suspended solids - 6.2mg/l 

Average daily flow  18,000m3/day 1,138 m3/day 

Table 7.3:  Monitoring data for SW2 

Parameter Limit SW2 monitoring results 
(2014 annual average) 

pH 6-9 7.9 

Biochemical Oxygen 
Demand 

6mg/l <2 mg/l 

Mineral oil 10mg/l <0.02 mg/l 

Suspended solids 35 mg/l 6 mg/l 

 River Shannon  

The River Shannon drains a catchment of approximately 17,000km2. It rises in County Cavan 
and flows south for approximately 360km to its discharge point into the Atlantic Ocean.  
 
The Office of Public Works (OPW) operates a number of gauging stations on the River 
Shannon, however none of these stations are located south of Athlone town and therefore 
no estimation of low flows can be made.  
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 Water Quality  

The Environmental Protection Agency (EPA) conducts water quality assessment for both 
physical-chemical and biological water quality at various locations along the River Shannon.  
Due to the tidal effects in the Shannon estuary, the furthest downstream monitoring station 
operated by the EPA Is located at Athlunkard Bridge (X: 158805 Y: 159031) and therefore, 
no EPA station monitors the water quality downstream of the discharge point from Bunlicky 
pond. The monitoring stations upstream of the proposed development are as follows and as 
shown on Figure 7.1:  

 (2060) Incherky Quay (X:195210 Y:214290) 

 (2500) Castleconnell: Worlds End (X:165836  Y:163576) 

 (2600) Athlunkard Bridge (X:158805  Y:159031) 

The most recent EPA survey of the River Shannon took place in 2014 and indicated that 
water quality at Incherky Quay was considered good. South of Lough Derg, the last survey 
indicated that the water quality at Castleconnell was considered moderate.  Other 
previously reported years’ survey Q (Quality) ratings are indicated in Table 7.4. 

Table 7.4:  River Shannon Biological Quality Ratings (EPA, 2014) 

Biological Quality Rating (Q Value) 

Station Year 

1993 1996 1999 2002 2008 2011 2012 2014 

2060 - - - - 3-4 4 - 4 

2500 3-4 3-4 3-4 4 3-4 - 3-4 - 

2600 3-4 3-4 3-4 3-4 - - - - 

 Flood Risk  

There is no record of flood events in the vicinity of the Irish Cement site contained on the 
OPW database of events (ref. www.floodmaps.ie). On this basis, flood risk is not considered 
further as no measures are proposed that may increase the risk of flooding in the area. 

 Irish Cement Drainage System and Attenuation 

Surface water is discharged to Bunlicky Pond from the Cement Works facility through two 
emission points, SW1 and SW2. SW1 comprises surface water run-off from site, storm water 
and spent cooling water. SW2 emission comprises the discharge from a pump sump in the 
limestone quarry which also discharges to Bunlicky Pond via enclosed pipe and eventually 
to an open trench. 
 
Water discharged from SW1 and SW2 passes through settling tanks and interceptors prior 
to discharge into Bunlicky pond (refer to Figure 7.1). The separators are Class 1 full retention 
separators and the settling tanks and interceptor are in accordance with I.S.EN-858-2:2008 
(separator systems for light liquids). The interceptors have been installed and maintained in 
compliance with the Industrial Emissions licence (Register Number P0029-03) requirements.  

 
Silt traps and an oil separator have been installed as follows: 
 

http://www.floodmaps.ie/
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 Silt traps to ensure that all storm water discharges, from the installation pass through 
a silt trap in advance of discharge; 

 An oil separator on the storm water discharge from yard areas. The separator is a 
Class I full retention separator. 

 
Full details of the frequency and method of monitoring are outlined in Tables 7.5 and 7.6 for 
SW-1 and SW-2.  

Table 7.5 Monitoring of emission parameters from SW-1  

Parameter Monitoring frequency Technique 

Flow Continuous daily On-line flow meter with recorder 

Temperature Monthly Temperature probe 

pH Monthly  pH meter 

Biochemical oxygen demand Monthly Standard method 

Suspended solids Monthly Standard method 

Mineral oil Monthly Standard method 

Toxicity  Annually  To be agreed by the Agency  

Visual inspection Weekly Sample and examine for colour and 
odour 

Table 7.6 Monitoring of emission parameters from SW-2  

Parameter Monitoring frequency Technique 

pH Quarterly  pH meter 

Conductivity  Quarterly Conductivity meter 

Biochemical oxygen demand Quarterly Standard method 

Suspended solids Quarterly Standard method 

Mineral oil Quarterly Standard method 

 

 Foul water discharge 

Foul water effluent is comprised of domestic wastewater and utilities wastewater from 
laboratories. The wastewater is pumped to the Limerick County Council / Irish Water 
Municipal Wastewater Treatment Plant at Bunlicky. In addition, four septic tanks are in 
operation. The septic tanks are emptied by a bowser when they reach capacity. The contents 
are then transferred to a holding tank and then pumped to the Council wastewater 
treatment plant. 

7.4 Potential Impacts of the Proposed Development  

The following sections examine the potential impacts of the proposed development.  

 ‘Do Nothing’ or ‘As It Exists’ Scenario 

The do-nothing scenario is described in the existing environment section above.  
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 Construction Phase  

All construction activities will be carried out within the catchment area of the site drainage 
system.  All surface water from the site passes through silt traps and Class I full retention 
separators.  
 
Surface construction activities pose a potentially risk to all watercourses as these sites will 
be exposed to rainfall which has the potential to produce run-off. Surface water run-off from 
surface construction activities has the potential to become contaminated. The main 
contaminants arising from surface construction activities include: 

 Suspended solids: arising from ground disturbance and excavation; 

 Hydrocarbons: accidental spillage from construction plant and storage depots; 

 Faecal coliforms: contamination from coliforms can arise if there is inadequate 
containment and treatment of on-site toilet and washing facilities; and 

 Concrete/ cementitious products: arising from construction materials. 

These pollutants pose a temporary risk to surface water quality for the duration of 
construction if not properly contained and managed. Suspended solids, which can include 
silt, affect surface water turbidity and are considered to be the most significant risk to 
surface water quality from construction activities. Suspended Solids can also reduce light 
penetration, visually impact the receiving water and damage the ecosystem. Potential 
activities that could generate suspended solids include:  
 

 Water removal from surface excavations as a result of rainfall or groundwater 
seepage; 

 Runoff from exposed work areas and excavated material storage areas ;and 

 Cement washdown areas: The potential for washdown containing cement to increase 
the pH of water above a neutral range, that is typically pH 6 to 9, could pose a threat 
to aquatic species living in a watercourse.  

Potential activities that could generate other pollutants listed above may include: 

 Inappropriate handling and storage;  

 Leakage of temporary foul water services; and 

 Solid (municipal) wastes entering watercourses or drainage systems. 

All construction activities will be carried out within the catchment area of the site drainage 
system.  All surface water from the site passes through Class I full retention separators and 
silt traps prior to discharge. 

 Operational Phase 

The proposed development will give rise to minor additional rainwater runoff from the roofs 
of the proposed main structures/areas as outlined below: 

 
 Tyre storage handling area; 
 Pumpable fluids storage area; 
 Fine solids handling building; 
 Raw materials store; 
 Free flowing solids store; 
 Bypass filter and cooling tower; 



Irish Cement Limited: Alternative Fuels and use of Alternative Raw Materials Environmental Impact Statement
                               
 

Brady Shipman Martin 7-8 
 

 Fine solids building; 
 Course solids building. 

 
The total additional impermeable area from these buildings will be c.1.5 ha. The new 
buildings will generally be located on ground that is currently hard-standing. The runoff from 
the roofs of new buildings will be collected in a storm water drain which will be connected 
to the overall site box drainage network. All new liquid alternative fuels and alternative raw 
materials will be stored in tanks/silos which will be bunded, so no potential impact on 
surface water is envisaged.  
 
The introduction of up to 90,000 tonnes of Alternative Fuels will also include the provision 
of three new fire water retention tanks:  
 
 A 25.6m x 10.6m x 2.5m tank associated with the tyre storage / handling area; 
 A 10.6m x 9.6m x 2.5m tank associated with the fine solids handling building; 
 A 9.6m x 9.6m x 2.5m tank associated with the coarse solids building.  

 
Fire Water Retention Tanks are connected to the surface water drainage network. This 
drainage network has an open/shut valve which under normal circumstances is open to 
allow for the drainage of surface water. In the event of a fire, the drainage valve closes to 
allow for the retention of all potentially contaminated surface water. This water is then 
tested and approved for release, treated on-site or removed from the site for treatment, as 
required. 
 
In addition, the Limerick Cement Works will be obliged to continue to comply with the limits 
outlined in the Industrial Emissions licence for the facility.  The facility currently operates 
well within licence parameters and will continue to comply with the proposed development 
in place.  

 Worst case Scenario 

The worst-case scenario is considered in the assessment outlined in Section 7.4.3.  

7.5 Mitigation Measures 

 Construction Phase 

Prior to construction the Contractor will be required to develop an Environmental 
Management Plan which will incorporate the mitigation measures detailed below. These 
mitigation measures apply for the prevention of pollution to all waters during construction.  
Prepare an Emergency Response Plan detailing the procedures to be undertaken in the 
event of flooding, a spill of chemical, fuel or other hazardous wastes, a fire, or non-
compliance incident. This plan will contain the following information: 

 Containment measures; 

 List of appropriate equipment and clean-up materials; 

 Maintenance schedule for equipment; 

 Details of trained staff, location, and provision for 24-hour cover; 

 Details of staff responsibilities; 

 Notification procedures to inform the relevant environmental authorities; 
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 Audit and review schedule; 

 Telephone numbers of LCCC Drainage and Pollution Control Divisions; and 

 List of specialist pollution clean-up companies and their telephone numbers. 

 

Ensure site staff are trained in the implementation of the Emergency Response Plan and the 
use of any spill control equipment as necessary; 
 
Prepare method statements for the control, treatment and disposal of potentially 
contaminated surface water; 
 
Prepare a site plan showing the location of all surface water drainage lines and proposed 
infiltration areas/discharge to combined sewer. This shall include the location of all existing 
and proposed surface water protection measures, including monitoring points and 
treatment facilities; 
 
Ensure that all appropriate licences required for construction are obtained from the relevant 
authorities; 
 
The Contractor will comply with the following guidance documents: 

 CIRIA – Guideline Document C532 Control of Water Pollution from Construction Sites 
(CIRIA, 2001) and 

 CIRIA – Guideline Document C624 Development and Flood Risk - guidance for the 
construction industry (CIRIA, 2004). 

 Operational Phase 

There will be no significant change in the nature or quantity of runoff to surface waters as a 
result of the proposed use of alternative fuels and raw materials on site. 

7.6 Residual Impacts 

There will be no residual impact on water and hydrology as a result of the proposed 
development.  
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8 AIR QUALITY & CLIMATE 

8.1 Introduction  

Irish Cement Limited (ICL) is licenced by the Environmental Protection Agency (EPA) - Industrial 
Emissions (IE) Licence Register Number P0029-03) to operate a cement manufacturing facility 
at Castlemungret, Co. Limerick. Under this application, ICL proposes to introduce the use of 
alternative fuels and raw materials at the facility.   This section assesses the impact of emissions 
from the facility on air quality and climate. 

In addition, an air quality impact assessment of the change in traffic volumes due to the 
development is considered.  Construction impacts are also assessed.  

This section also assesses the impact of the development on carbon emissions (greenhouse 
gases).  

8.2 Methodology 

8.2.1 Introduction 

The impact on air quality is assessed by comparing existing predicted ground level 
concentrations (GLCs) of pollutants emitted from Limerick Cement Works with those from the 
proposed scenario. The ICL IE licence will be reviewed by the EPA to take account of the 
introduction of alternative fuels and raw materials. In addition to these changes, other 
amendments will be made to the licence to ensure compliance with relevant new legislation 
and guidance, including: 

 Industrial Emissions Directive 2010/75/EU 

 BAT Conclusion on the Production of Cement, Lime and Magnesium Oxide, 2013  

The limits that ICL will be required to comply with in the new licence are considered in the 
proposed scenario assessed in Section 8.4.3.  These limits are more stringent than the limits 
currently imposed by the existing licence.  ICL will be obliged to comply with these limits when 
the new licence is issued following the current licence review process for the use of new fuels 
and raw materials.  

In addition, ICL proposes to increase the volumetric flow rate limits included in the current 
licence for kiln 6, cement mill 6 and cement mill 7. This increase does require any new 
structures or changes to the existing process. 

Air emissions are modelled using Breeze AERMOD computer package at licenced limits. These 
are considered as worst-case emissions. Stack air emissions monitoring completed in 2014 
show ICL to be in compliance with licence limits.  

Cumulative levels have been considered through a review of other major emitters in the area.  

This study has been completed in accordance with the Environmental Protection Agency (EPA) 
Guidance, Air Dispersion Modelling from Industrial Installations Guidance Note (AG4).  

Potential impacts due to construction activities and due to traffic accessing the site during the 
construction and operational phases are also considered.  

The climate impact assessment considers the changes in carbon emissions arising from the 
replacement of a portion of fossil fuels with alternative fuels.  


