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7. The Water Environment 

Introduction and Methodology 

7.1 This chapter considers the quality of the local water environment and the consequences for 

hydrology and drainage (foul and storm) as a result of the proposed development. The chapter 

addresses likely significant effects during both the construction and operational phases of the 

development.  

7.2 A site visit and desk study were undertaken in order to determine the sensitivity of the 

surrounding water resources. Information on the existing water resources has been obtained 

from the following bodies as part of the PAD process: 

 Geological Survey of Northern Ireland (GSNI); 

 Northern Ireland Environment Agency (NIEA) Water Management Unit (WMU); 

 NIEA Natural Heritage; 

 Rivers Agency; 

 Department of Culture, Arts and Leisure (DCAL) Inland Fisheries; and 

 Northern Ireland Water (NIW). 

7.3 Various calculations and estimations have been made to establish baseline conditions and 

predicted outputs of storm and foul discharges. These are detailed in baseline conditions and 

mitigation section of this chapter.  

7.4 The principles contained within the Design Manual for Roads and Bridges: Volume 11 

Environmental Assessment have also been considered while preparing this assessment. 

7.5 A Water Framework Directive (WFD) Assessment has also been undertaken based on 

guidelines produced by NIEA. A copy of these guidelines is attached as Appendix 7.1. The 

completed WFD assessment is contained in Appendix 7.2. A WFD Assessment is intended to 

assess whether the development would compromise the attainment of WFD objectives or result 

in a deterioration of ecological status or ecological potential of any waterbodies.  

7.6 Within this chapter, the anticipated environmental impacts are identified and mitigation for each 

of the identified anticipated impacts is proposed. Mitigation can be applied at both the 

operational stage and during the construction phase of the proposals. 

7.7 In order to allow a comparison of the significance of environmental impacts (after mitigation) to 

be made the following criteria have been used: 

 Neutral: where there will be no overall impact; 
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 Slight: where impacts will be observable but where the scale of the impact is unlikely to be 

of material significance in the locality; 

 

 Moderate: where impacts could occur which will have effects on factors recognised as 

being of local importance or implication; 

 Substantial: where impacts could occur which have implications for factors which are of 

recognised regional importance; or 

 Severe: where the potential impact is likely to affect a factor of recognised national or 

international importance, or affect a recognised national or international guideline or 

standard, or to be of major implication to the character or context of the area in which the 

feature or factor is located.  

7.8 As part of this water environment assessment, indirect impacts, cumulative impacts and impact 

interactions have also been considered. 

Explanation of Baseline Conditions 

Localised Surface Water Drainage 

7.9 The proposed development consists of two main components, construction of built 

development and related infrastructure within the quarry footprint and upgrading of the Boghill 

Road. 

7.10 The quarry is made up of a number of terraces ranging from 285m AOD at the highest terrace 

to 227m AOD at the bottom terrace. Due to the relatively impervious surfaces within the quarry 

area, surface water run-off presently drains from the site mainly via overland flow.  

7.11 The application site does not contain any watercourses which are designated under the terms 

of the Drainage (NI) Order 1973. 

7.12 Small open drainage channels have formed in various parts of the site which carry flows 

towards the north-eastern corner of the quarry site and run alongside the site access road 

before attenuation and settlement in six ponds prior to discharging into a tributary of the Flush 

River.  

7.13 The first four ponds are located on the western side of the site access road and these ponds 

provide settlement prior to being piped under the access road and into two balancing ponds 

which also provides tertiary treatment in the form of Reeds. The flow from the sixth pond enters 

a 3 stage petrol interceptor prior to discharge to a field drain which connects to the Flush River. 

It should be noted that due to the nature of basalt within the quarry, cracks and fissures occur 

within the rock which means a pathway also exists into the groundwater in the area. 

7.14 The widening of Boghill Road will take place as part of the site enabling works. The section of 

the road that will be upgraded passes over the Flush River and a tributary of the same 

watercourse.  
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7.15 Flush River flows into Hydepark Dam and eventually enters the designated (Drainage (NI) 

Order 1973) Ballymartin Water approximately 1.8 km downstream of the Dam. Ballymartin 

Water is one of the main tributaries of the Six Mile Water which enters Lough Neagh adjacent 

to the Lough Shore Park in Antrim.  

7.16 The catchment is primarily rural, with no known flooding issues, until the Ballymartin Water 

confluence with the Blackwater Drain in the Mallusk area. This is approximately 4km 

downstream of the site. Downstream of this point there are some flood issues associated with 

the Ballymartin Water (due to extensive urbanisation in this area and the Blackwater Drain 

catchment). Figure 7.1 provides details of local surface water hydrology. 

River Basin Management Plans 

7.17 Northern Ireland is divided into three river basin districts:  

 Neagh Bann; 

 North Eastern; and 

 North Western.  

7.18 River basins (or catchments) have been assigned to River Basin Districts, which serve as 

administrative areas for coordinated water management. The proposed development is located 

entirely within the Neagh Bann River Basin District. 

7.19 The River Basin Management Plans are implemented through Local Management Areas 

(LMA). The proposed development is located within the Six Mile Water LMA. 83% of surface 

water bodies in this LMA have been classified as less than good status. (Source: Six Mile 

Water, Local Management Area Information Leaflet, Northern Ireland Environment agency 

(NIEA)). The Six Mile Water is joined by a significant number of tributaries including the 

Ballymartin Water, Clady Water, Doagh River and Rathmore Burn. 

7.20 The main towns within the Six Mile Water LMA include Ballyclare, Antrim, Templepatrick, 

Ballynure, Parkgate, Mallusk and Doagh. The main land use is improved grassland with some 

forestry in the upper reaches, such as Ballyboley Forest. A large industrial estate is located at 

Mallusk and is situated close to the Ballymartin Water. 

7.21 The Six Mile Water is an important salmon and trout angling river and also has native 

Dollaghan Trout. The area also supports a number of outdoor activities such as walking, 

boating and water sports. 

7.22 The area of the site to be used for the operational facilities extends to some 13.37 hectares. 

Surface water flows generated by the existing development leave the site from the north-

eastern corner and run alongside the site access road before being attenuated in six settlement 

ponds before discharging into a tributary of the Flush River.  
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7.23 The run-off from the proposed operational site (as it currently exists) area is estimated to be 

approximately 1,765.5 litres/second (l/s) assuming a 50mm per hour (Heavy) rainfall event.  

7.24 The above figures are based on the calculation set out in Table 7.1. 

Table 7.1 - Storm Flow Calculations 

Storm Flows (based on the run-off co-efficient of 0.05) Rational Method 

Q = 2.78 CiA 

Where 

Q is the flow in litres/sec  

i is the rainfall intensity in mm/hr = 50mm/hr 

A is the area in hectares (of Operational site) = 13.37 ha 

C is the impermeability factor between 0-1 = assumed 0.95 

Therefore Q = 2.78 x 0.95 x 50 x 13.37 

 

Q = 1,765.5 l/s 

*The above calculations are based on those within the publication by David Butler and John W. Davies entitled “urban 

drainage”. 

Hydrogeology and Groundwater Quality 

7.25 The paper based Hydrogeological Map of Northern Ireland (1:250,000) produced by NIEA and 

GSNI has been revised and replaced by details now found on the website of the British 

Geological Survey (BGS) where it is possible to use Geoindex to obtain information about the 

hydrogeology of an area. NIEA WFD interactive mapping has also been consulted to determine 

the current status of groundwater in the area. WFD status is either “poor” or “good” depending 

on the quantity ansd quality characteristics. 

7.26 Having consulted the Geoindex it is evident that the application site is affected by one bedrock 

aquifer,Bm(f). Bm(f) is defined as an aquifer that has moderate potential productivity fracture 

flow. High to moderate yields are possible in places, however, dependence on fracture flow 

makes poorer yields possible. There is a potential element of regional flow but local flow is 

more significant. 

7.27 Data on the geology of Northern Ireland has been obtained from the GSNI and from documents 

and maps published by them. Other geotechnical information has been utilised and is 

referenced in this assessment.  The main geological features are discussed in Section 6: 

Geology, Soils and Agriculture and a summary of the main features presented in the following 

text:  

 Superficial Geology (1:250,000 scale) – Glacial Till 
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 Bedrock Geology (1:250,000 scale) - Lower Basalt Formation.  

 Bedrock Aquifer: Bm(f) - High to moderate yields possible in places however dependence 

on fracture flow makes poorer yields possible. Potential element of regional flow, but local 

flow significant. 

 Bedrock Aquifer Bl(f) (located to south of application site) (above noted dyke of Palaeogene 

era) - Moderate yields unusual. Low yields more common. Regional flow limited. Mainly 

shallow, local flow. 

 Superficial Aquifer: There is a potential superficial aquifer marked alongside Boghill Road 

(please see below for a note on the implications of the scale of the maps used). Other 

potential superficial aquifers are noted in the wider area, although they are outside the 

application site. 

 Groundwater Vulnerability: The BGS website describes five levels of vulnerability, with 5 

being the highest and 1 being the lowest. The groundwater vulnerability rating is based on 

the thickness and hydraulic conductivity of the overlying deposits. In this hardrock quarry 

setting the superficial deposits have been removed in order to extract rock, therefore the 

area of the quarry is marked as having a vulnerability of 5. Alongside the Boghill Road, 

there is a small area marked as having a groundwater vulnerability of 4e (this is the same 

area marked as a superficial aquifer). 

 WFD Status – Good.  

7.28 Paper based maps have also been examined and the findings are as follows: 

 Special Engineering Geology Sheet – Solid and Drift 1:21120 (which is the largest scale 

geological map for the area) shows Boulder Clay (Glacial Till) with Alluvium at two locations 

on Boghill Road, which are underlain by the Lower Basalt formation. Dolerite dykes 

trending north west to south east are shown south of the application site.   

 Soil Map of the Belfast Area (DARD, Sheet 15, 1994), 1:50,000 displays soils in the area of 

the proposed development are marked as being poor draining Surface Water Gley 

overlying basalt. There are also small areas of Brown Earth in the vicinity of the Boghill 

Road / Hydepark Road. 

7.29 It should be noted that due to the small scales of the maps involved, it is difficult to capture 

accurately the underlying geology / hydrogeology of a particular site – especially if the site is 

near to a geological boundary change. An accurate model can only be created from more 

detailed studies e.g. intrusive investigation of a particular site. 

7.30 These maps therefore provide a ‘first pass’ assessment. For example in relation to relative 

vulnerability they assist in understanding if groundwater is more or less vulnerable to surface or 

near-surface activities where pollutants could be released. As such they can help with initial 

consideration of specific developments. 
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7.31 A water supply borehole at the existing quarry office supplies water for automatic dust 

suppression and drinking water, having been tested and approved for appropriate quality. 

7.32 Specific information relating to the hydrogeology of the application site has been collected. 

Seven monitoring boreholes have been installed on the site. The locations of the boreholes are 

located on Figure 7.2. The guidance followed for locating the boreholes is contained within 

Chapter 8. 

7.33 The existing water supply borehole is labelled as GW1 on Figure 7.2. This supply is only used 

for site welfare facilities and is considered not to have a material impact on natural groundwater 

levels.  No other on site water sources such as the settlement ponds are utilised as part of site 

operations. 

7.34 Groundwater dips were taken at the monitoring boreholes and the results are presented in 

Table 7.2. Groundwater levels presented are considered to be resting water levels as only 

minimal amounts have been used at the quarry for welfare facilities i.e. sinks and toilet.   

Table 7.2 Groundwater Depths at Hightown Quarry 

Date of 

Sample 

06/09/12 13/09/12 18/09/12 27/09/12 08/01/13 15/01/13 15/05/13 

 

Depth m OD  

RP01 219.04 218.42 221.18 218.46 219.32 219.4 218.32 

RP02 233.3 233.16 233.02 233.46 232.88 232.77 232.64 

RP03 229.78 229.77 229.57 229.72 -* 230.95 230.94 

RP04 257.52 257.66 257.49 257.97 257.42 257.35 257.37 

RP05 255.89 255.67 255.57 256.23 256.1 256 255.49 

RP06 243.68 243.54 243.44 243.66 243.46 247.25 243.29 

RP07 226.78 226.57 226.48 226.94 226.69 226.59 226.44 

*no depth obtained due to kink in pipe 

7.35 The groundwater levels taken at the individual boreholes are indicative of a groundwater flow in 

a northerly direction.  

7.36 Six groundwater samples were obtained on 15
th
 January 2013 from the monitoring wells. The 

results were screened against a number of water quality criteria. A copy of water sample 

analysis undertaken is located in Appendix 8.3.  
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. 
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Surface Water Quality  

7.37 Surface water discharges from the quarry site are monitored by NIEA WMU. A discharge 

consent has been granted for the quarry with the following conditions: 

 Suspended Solids: <= 50mg/l; and 

 Visible Oil or Grease: Nil.  

7.38 The most recent results issued by NIEA WMU are displayed in Table 7.3. 

Table 7.3 NIEA Discharge Consent Sample Results 

Date Test Consent 

Limit 

Sample Result Pass / Fail 

22/01/2010 Suspended Solids <= 50mg/l 12 mg/l Pass 

22/01/2010 Visible Oil or Grease Nil Nil Pass 

10/03/2010 Suspended Solids <= 50mg/l <2 mg/l Pass 

10/03/2010 Visible Oil or Grease Nil Nil Pass 

7.39 NIEA water quality policy aims to maintain or improve the quality of surface and underground 

waters in Northern Ireland as required by European Commission (EC) directives, national policy 

and international agreements. It also involves the management of rivers, lakes and estuarine 

and coastal waters, which aims to achieve a minimum standard of 'good' under the 

classification schemes that have been adopted. 

7.40 Chemical and biological monitoring is undertaken on rivers throughout Northern Ireland. 

Chemical and biological river water quality was classified each year using the General Quality 

Assessment (GQA) scheme up until 2007. From 2007 the WFD Freshwater classification has 

been used. These classifications are based upon those devised as part of the River Basin 

Management Plans (RBMP) established as part of the implementation of the WFD.  

7.41 The Six Mile Water, and its tributaries, has been affected by pollution on a number of occasions 

over the past number of years, some of which have attracted a high level of attention and 

dissatisfaction amongst local residents, anglers and stakeholders. 

GQA Chemical Quality 

7.42 Chemical quality is assessed by monitoring biochemical oxygen demand (BOD), dissolved 

oxygen (DO), and ammonia. There are six quality classes ranging from Very Good to Bad. 

Monitoring results for rolling three-year sampling periods are used. This means, for example, 

the GQA chemical classification for 2003 is based on a combination of the results from 2001, 

2002 and 2003. 

7.43 The likely uses and characteristics of water in the various chemical classes are set out in Table 

7.4. 
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Table 7.4 - WFD GQA Chemical Classifications 

A (Very Good) 

All abstractions 

Very good salmonid fisheries 

Cyprinid fisheries 

Natural ecosystem 

B (Good) 

All abstractions 

Salmonid fisheries 

Cyprinid fisheries 

Ecosystem at or close to 

natural 

C (Fairly Good) 

Potable supply after 

advanced treatment 

Other abstractions 

Good cyprinid fisheries 

A natural ecosystem, or 

one corresponding to a 

good cyprinid fishery 

D (Fair) 

Potable supply after advanced 

treatment 

Other abstractions 

Fair cyprinid fisheries 

Impacted ecosystem 

E (Poor) 

Low grade abstraction for 

industry 

Fish absent, sporadically 

present, vulnerable to 

pollution 

Impoverished ecosystem 

F (Bad) 

Very polluted rivers which 

may cause nuisance 

Severely restricted 

ecosystem 

7.44 Chemical GQA monitoring took place at a number of monitoring stations downstream from the 

application site up until 2007. The chemical GQA classifications are displayed in Table 7.5. 

Table 7.5 - GQA Chemical Classification 2004 to 2007 

Station Name Irish Grid Ref 

GQA Chemical Classification 

2004 2005 2006 2007 

Ballymartin Water at Mallusk J285832 A A A B 

Ballymartin Water at Ballymartin Water 

Bridge 

J230866 B B B B 

Six Mile Water at Castle Farm Bridge, 

Antrim 

J144868 B B A B 

GQA Biological Quality 

7.45 Biological classification is based on a comparison of the macroinvertebrate fauna (animals 

without a backbone visible to the naked eye) found at a sampling site compared with what 

would be expected to be found at a site without pollution. The less the difference in comparison 

then the better the biological class of the river. There are six quality classes ranging from Very 

Good to Bad. A definition of the biological quality gradings is presented below: 

Class A – Very Good: The biology is similar to (or better than) that expected for an 

average, unpolluted river of this size, type and location. There is a high diversity of taxa, 

usually with several species in each. It is rare to find a dominance of any one taxon. 
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Class B – Good: The biology shows minor differences from Class A and falls a little short of 

that expected for an unpolluted river of this size, type and location. There may be 

a small reduction in the number of taxa that are sensitive to pollution, and a 

moderate increase in the number of individuals in the taxa that tolerate pollution 

(like worms and midges). This may indicate the first signs of organic pollution. 

Class C - Fairly Good: The biology is worse than that expected for an unpolluted river of 

this size, type and location. Many of the sensitive taxa are absent or the number 

of individuals is reduced, and in many cases there is a marked rise in the 

numbers of individuals in the taxa that tolerate pollution. 

Class D – Fair: The biology shows considerable differences from that expected for an 

unpolluted river of this size, type and location. Sensitive taxa are scarce and 

contain only small numbers of individuals. There may be a range of those taxa 

that tolerate pollution and some of these may have high numbers of individuals. 

Class E – Poor: The biology is restricted to animals that tolerate pollution with some taxa 

dominant in terms of the numbers of individuals. Sensitive taxa will be rare or 

absent. 

Class F – Bad: The biology is limited to a small number of very tolerant taxa, often only 

worms, midge larvae, leeches and the water hog-louse. These may be present in 

very high numbers but even these may be missing if the pollution is toxic. In the 

very worst case there may be no life present in the river. 

7.46 Biological GQA monitoring took place at a number of monitoring stations up until 2007 

downstream from the application site. The biological GQA classifications are displayed in table 

7.6. Please note that all waterbodies listed within tables 7.6, 7.7 and 7.8 are downstream of the 

watercourse that will directly receive stormwater discharges from the application site. 

Table 7.6 - GQA Biological Classification 2004 to 2007 

Station Name Irish Grid Ref 

GQA Biological Classification 

2004 2005 2006 2007 

Ballymartin Water at Mallusk J285832 C(1) C(1) C(1) C(1) 

Ballymartin Water at Ballymartin 

Water Bridge 

J230866 B(2) D(2) C(2) C(2) 

Six Mile Water at Castle Farm 

Bridge, Antrim 

J144868 C(2) B(2) C(2) C(2) 

*numbers in brackets indicate amount of seasons over which sampling took place 
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Water Framework Directive (WFD) Freshwater Classification 

7.47 WFD classification is substantially different from the GQA system in a number of ways including 

the following: 

 Classification is based around water bodies which are units based around river 

confluences; 

 Biological, chemical and physical quality elements monitored are combined to produce an 

overall classification; 

 There has been a considerable increase in the number of quality elements monitored; 

 The WFD has built on previous classifications systems such as the GQA, where chemical 

and biological elements were treated separately by requiring that they are combined to 

produce an overall status assessment for each water body. Overall surface water status is 

assessed according to the ecological and chemical status of the water body.  

 Ecological status is classed against the following: 

o Biological quality elements (invertebrates, plants, fish, phytobenthos and 

phytoplankton); 

o General chemical and physiochemical quality elements (phosphorus, dissolved 

oxygen and pH); 

o Specific pollutants (ammonia and other potentially ecologically toxic substances);  

o Hydromorphological quality elements (Water flow and physical modifications); 

 Chemical quality is determined by the levels of certain hazardous and dangerous 

substances. The ecological and chemical results are combined to give an overall status in 

one of the following five classes: high; good; moderate; poor and bad; and 

 The ecological status is the lowest class of the biological, general chemical and 

physicochemical and hydromorphological quality elements. This is then combined with the 

chemical status with the lowest class producing the overall surface water status. This is 

known as the one-out-all-out process. 

7.48 If a water body is classified as high or good status then it has a healthy ecology, which deviates 

only slightly from natural conditions, is an important natural asset and can support a wide range 

of issues such as recreation, fishing and drinking supply. If a water body is classified as 

moderate, poor or bad then the ecology is adversely affected and the range of uses that can be 

supported is reduced. 

7.49 Some water bodies have been modified to such an extent that they can no longer be restored 

to their original condition without compromising their current use. These are known as Heavily 
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Modified Water Bodies (HMWB). There are four classes for the status for the status of HMWB’s 

as follows: 

 Good ecological potential or better (GEP); 

 Moderate ecological potential (MEP); 

 Poor ecological potential (PEP); and 

 Bad ecological potential (BEP). 

7.50 Table 7.7 displays the most recently available (as of June 2013) WFD (RBMP) classifications 

for waterbodies downstream from the application site. WFD classifications are based on a six 

year cycle e.g. 2009 classification is based on 2003-08 data aggregated.  

Table 7.7 - WFD RBMP Classifications 

Water Body Name 2009 2010 2011 

Ballymartin Water / Flush 

River (Freshwater Class) 

Moderate Moderate Moderate 

Six Mile Water (Reach 

between Ballymartin Water 

and Lough Neagh) (HMWB 

Class) 

PEP PEP MEP 

Lough Neagh(HWMB Class) BEP BEP BEP 

 

Water Quality Objectives and Measures to improve the Water Environment within the Six Mile 

Water LMA 

7.51 The following table provides details of the WFD status objectives for 2015, 2021 and 2026 for 

the waterbodies downstream from the application site: 

Table 7.8 - WFD RBMP Status Objectives 

Water Body Name 2015 Objective 2021 Objective 2026 Objective 

Ballymartin Water / Flush 

River (Freshwater Class) 

Good Good Good 

Six Mile Water (Reach 

between Ballymartin Water 

and Lough Neagh) (HMWB 

Class) 

MEP GEP GEP 

Lough Neagh(HWMB Class) PEP MEP GEP 
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7.52 It is the aim of NIEA to achieve Good status or better in 67% of surface waters and maintain 

good status in 100% of groundwaters. It is a fundamental requirement of the WFD that there 

must not be any deterioration in water quality or the ecological status of any waterbody. The 

four main objectives of the WFD are: 

 Objective 1: To prevent deterioration in the ecological status of the water body; 

 Objective 2: To prevent the introduction of impediments to the attainment of Good WFD 

status for the water body; 

 Objective 3: To ensure that the attainment of the WFD objectives for the water body are not 

compromised; and 

 Objective 4: To ensure the achievement of the WFD objectives in other water bodies within 

the same catchment are not permanently excluded or compromised. 

7.53 In order to maintain and improve the water environment, the programme of measures 

described in the Neagh Bann River Basin Management Plan has been categorised into two 

types: existing and planned and supplementary. Existing and planned measures aim to ensure 

that existing water uses are appropriately managed and that the water environment remains at 

good status. 

7.54 Existing and planned measures include those which have been put in place to meet legal 

requirements. Those which apply in this LMA include: 

 The Birds Directive (79/409/EEC); 

 The Drinking Water Directive (80/778/EEC) as amended by Directive (98/83/EC); 

 The Environmental Impact Assessment Directive (85/337/EEC); 

 The Urban Waste-water Treatment Directive (91/271/EEC); 

 The Plant Protection Products Directive (91/414/EEC); 

 The Nitrates Directive (91/676/EEC); and 

 The Integrated Pollution Prevention Control Directive (96/61/EC). 

7.55 A number of other existing and planned measures apply in this LMA: 

 Cost recovery for water use and promotion of efficient and sustainable water use; 

 Abstraction and Impoundment Control; 

 Protection of drinking water sources; 

 Point source and diffuse source discharge control; 

 Controls on physical modifications to surface waters; 
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 Prevention or reduction of the impact of accidental pollution incidents; 

 Authorisation of discharges to groundwater; 

 Priority substances control; and 

 Controls on other activities impacting on water status.  

7.56 The following measures are in place to manage the problems with invasive alien species: 

 Rivers Agency Management protocols (Giant Hogweed, Himalayan Balsam and Japanese 

Knotweed); and 

 NIEA/National Parks and Wildlife Service best practice management guidance for 

Japanese Knotweed, Giant Hogweed and the Himalayan Balsam; 

7.57 A WFD Assessment has been carried out for the proposed development and the findings of this 

assessment are presented in Appendix 7.2.  

Freshwater Fish Directive (FFD) 

7.58 The Ballymartin and the Sixmilewater support populations of migrating salmonids and brown / 

sea trout which hold a considerable nature conservation and biodiversity value and provide an 

important recreational resource in the form of angling opportunities. Fish populations are 

sensitive to reductions in water quality and salmonid habitat is particularly susceptable to 

siltation. It is an offence under section 47 of the Fisheries Act (NI) 1966 to cause pollution 

which is subsequently shown to have a deleterious effect on fish stocks. 

7.59 Freshwater Fish Waterbodies are bodies of water (lake or river) with a salmonid (suitable for 

game fish) or cyprinid (suitable for coarse fish) designation. The FFD is concerned with 

maintaining water quality suitable for healthy fish populations. Designated salmonid waters 

have lower threshold limits for certain chemical parameters than cyprinid waters. Designated 

waters are required to comply with quality standards set out in the Directive. Compliance is 

assessed annually using monitoring results from the calendar year. 

7.60 Table 7.9 displays the Freshwater Fisheries designations downstream of the proposed 

development along with the most recently available status information (as at December 2013). 

Please note that the Flush River tributary is not Freshwater Fish Designated. 

Table 7.9 FFD Classifications  

Water Body / Station 

Name  

Freshwater 

Fish 

Designation 

Status 

2008 

Status  

2009 

Status 

2010 

Status 

2011 

Status 

2012 

Ballymartin Water at 

Mallusk 

Salmonid Pass Pass * * * 

Ballymartin Water at 

Ballymartin Water 

Salmonid Pass Pass Pass Pass Pass 
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Water Body / Station 

Name  

Freshwater 

Fish 

Designation 

Status 

2008 

Status  

2009 

Status 

2010 

Status 

2011 

Status 

2012 

Bridge (incorporating 

Flush River) 

Six Mile Water at Six 

Mile Water Bridge 

Salmonid Pass Pass * * * 

Six Mile Water at 

Castle Farm Bridge, 

Antrim 

Salmonid Pass Pass Pass Pass Pass 

*No Status Published       

Existing Infrastructure 

7.61 NIW has been contacted with respect to foul and storm infrastructure in the vicinity of the 

application site. A Pre development Enquiry (PDE) was submitted to NIW to determine the 

locations of existing or proposed infrastructure. From this consultation it was established that 

no foul sewerage infrastructure is available in the vicinity of the site but a water supply main is 

located along the Boghill Road. 

7.62 The quarry site is currently serviced for potable water by a water supply borehole which is 

located at the quarry office. Groundwater supplies in the vicinity of the application site include 

those listed in Table 7.10. 

Table 7.10 - Groundwater Supplies 

Application Ref No. Grid Ref. Distance and Direction from 

Application Site 

Notes 

AIL\2008\0162 J2921680475 Within Application Site At Quarry Office 

7.63 No foul sewers are located within the application site. The quarry site has its foul sewerage 

treated via septic tanks and effluent from these tanks passes through a soakaway.  

Predicted Environmental Effects and their Significance (Construction) 

7.64 Materials used on construction sites can contaminate waterbodies (surface and ground). 

Pollutants commonly include suspended solids, oil, chemicals, cement, cleaning materials and 

paints. No pollutants, including sediments will be allowed to enter any watercourse during 

ground preparation and construction operations. Pollution of groundwater is not as immediately 

apparent as that of surface waters. There are no immediate effects on flora and fauna nor are 

there visual signs. Groundwater pollution is a serious problem because: 

 Aquifer pollution persists for a long time because of slow rate of water percolation through 

the aquifer; 
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 The pollution may remain unnoticed for some time, during which the polluting discharge 

might still be occurring; 

 The natural processes that break down surface water pollution operate slowly, if at all, 

below ground; and 

 It is extremely difficult to access the pollution in the aquifer or treat it in situ. 

7.65 The main potential sources of pollutants on the construction site are set out in Table 7.11. 

Table 7.11 - Main Pollutant Sources 

Pollutant Source 

Suspended 

Solids 

 

It is anticipated that the main source of suspended solids during 

construction will be generated through the enabling works within the 

quarry and in particular the cut and fill operations. These operations will 

generate suspended solids which will enter the drainage channels that 

flow through the quarry. Suspended solids will also be generated 

throughout the construction phase of the project through a number of 

other sources including the following:  

 Excavations; 

 Exposed ground and stockpiles; 

 Plant and wheel washing (without using detergents); 

 Build-up of dust and mud on site roads; 

 Waste water from dust suppression; 

 Material falling from construction plant e.g. mud. 

Oil and Fuel Oil and fuel will be present on the application site during construction for 

plant that will be used during construction operations such as: excavating 

and compacting plant; concrete and bitumen laying plant; transporting 

and lifting plant; drilling and blasting equipment; and pumps. Use of 

diesel, lubricating oil, fuel oil, petrol and hydraulic fluids all entail a risk of 

spillage or leakage and entering either the surface water drainage 

channels within the quarry site or adjacent to the Boghill Road. There is a 

possibility that any fuel spillages could also enter the groundwater 

regime, especially within the quarry site where cracks and fissures can 

exist in the rock. The following presents the anticipated main sources of 

oil or fuel pollution within the application site: 

Storage Tanks: 

 Leaking valves; 

 Leaking pipework; 

 Corrosion; 

 Frost damage. 
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Pollutant Source 

General use and maintenance: 

 Refuelling; 

 Leaking pumps, bowsers, generators; 

 Disposal of waste oil. 

Accident: 

 Spillage (greatest risk during refuelling); 

 Mechanical failure, e.g. rupture of hydraulic pipes; 

 Inadequate bunding of storage area or tank; 

 Vandalism. 

Concrete and 

Cement Products 

The use of concrete and cement products on site can present a 

contamination risk because of the potential for uncontrolled release of 

washdown water/runoff. It is possible that in the event of a spillage 

contaminated water could be discharged from the site.  Occurrence of 

any such spillages would have the potential to enter both the 

groundwater and surface water systems.  

Other Pollutants There are potential pollution hazards from the use and uncontrolled 

release of substances such as materials blown from rubbish storage 

areas or stockpiles, solvents, cleaning agents, detergents, paint, 

adhesives, sealant, drilling fluids, herbicides and other chemicals on site. 

This risk is most pronounced within the site construction compounds that 

will be located within the quarry section of the application site. 

Disturbance of contaminated ground may result in rainfall or groundwater 

inflow mobilising contaminants, thereby increasing the likelihood of 

pollution of surface or groundwater. It is considered however that this 

scenario is unlikely as the majority of the construction works will take 

place on the rock that has shallow layers of overburden and as 

demonstrated in Chapter 8: Land Quality which determines that the site 

is nil to tolerable risk in terms of contamination potential. 

7.66 Apart from the materials and plant used on site, construction operations have the potential to 

impact upon both water quality and drainage. These construction operations can include those 

set out in Table 7.12. 

Table 7.12 - Construction Operations and Potential Impacts 

Construction Operation Potential Impact 

Dewatering Operations – 

Groundwater Pollution 

 

When construction involves work within the natural water 

table, there is a risk that groundwater may already be 

contaminated because of activities previously carried out on 
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Construction Operation Potential Impact 

site. It is also possible that construction work could mobilise 

pollutants that exist in soils, resulting in it being discharged to 

surface waters draining the site. It is considered however that 

this scenario is unlikely as the majority of the construction 

works will take place on the rock that has shallow layers of 

overburden and as demonstrated in Chapter 8: Land Quality 

which determines that the site is nil to tolerable risk in terms of 

contamination potential. Alternatively, the construction 

activities may cause groundwater on site to become 

contaminated and subsequently be discharged to 

watercourses draining the area.  

Works In or Adjacent to 

Watercourses 

The risk of water pollution is substantially increased when 

works need to take place in or adjacent to watercourses. The 

main risks usually include increasing the suspended sediment 

load and leaks from plant. The main risk from the proposed 

development of this situation occurring is from the upgrading 

of Boghill Road which will involve the demolition and 

replacement of two bridge structures that cross the Flush 

River and a tributary of the Flush River.   

Culverting Badly designed, installed or sited culverts can significantly 

impact upon the water environment, as follows: 

 Disruption of river continuity; 

 Acts as a barrier to fish and mammal passage; 

 Loss of bed and bankside habitat; 

 Impacts on geomorphology; 

 Exacerbate pollution issues; 

 Obstacles to future restoration; 

Whereas a single culvert can significantly impact upon a 

waterway the cumulative impact of piecemeal culverting can 

also have significant implications for the future status of a 

waterbody.    

Waste – Storage and 

Disposal 

Waste generated on site such as waste oil, tyres, batteries, 

and general refuse have the potential to contaminate water 

bodies on a number of levels from toxicity to aesthetics. 

Waste storage areas will be confined to the location of the 

construction compounds and therefore it is anticipated that 

any issues with waste storage could have implications for the 

surface water drains within the quarry site and also 
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Construction Operation Potential Impact 

implications on groundwater. However some wastes have the 

potential to be blown off site by wind and therefore potentially 

impact other surface water bodies not located adjacent to the 

construction compounds. 

7.67 The duration of construction works can also impact upon the risk as the longer works go on for, 

the higher the likelihood that adverse weather conditions could exacerbate any potential 

problem, e.g. period of drought, period of prolonged rainfall. 

Description of Proposed Mitigation Measures (Construction) 

7.68 A Construction Management Plan (CMP) which incorporates an Environmental Management 

Plan (EMP) and Site Waste Management Plan (SWMP) has been developed by the contractor 

to control all environmental risks on site including those relating to water quality and drainage. 

A copy of the CMP is located in Appendix 3.1.  

7.69 Pollution incidents originating from construction sites are avoidable. To manage water pollution 

from construction sites, the whole life of the project is considered in the CMP, from conception 

through to completion. The CMP also takes into account and reflects the advice contained 

within the following guidance documents: 

 CIRIA C532 Control of Water Pollution from Construction Sites – Guidance for 

consultants and contractors 

 Pollution Prevention Guidelines (PPGs) - produced by the Environment Agency, NIEA 

and the Scottish Environmental Protection Agency (SEPA) outline businesses’ statutory 

responsibilities and guidance on good practice to reduce pollution risk. Particular attention 

is paid to the following PPGs: 

 PPG 01 - General Guide to Pollution Prevention; 

 PPG 02 - Above ground oil storage tanks; 

 PPG 03 - Use and design of oil separators in surface water drainage systems; 

 PPG 05 - Works in, near or liable to affect watercourses; and 

 PPG 06 - Working at demolition and construction sites. 

7.70 Carefully preparing the construction contract documents, including elements relating to the 

management of water pollution on construction sites helps ensure that good practice is 

adopted. 

7.71 A construction drainage plan will be prepared by the contractor in advance of the proposed 

works and agreed with NIEA. 
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7.72 While careful planning, management and staff training can help to minimise water pollution, 

accidents and unforeseen events can occur.  Correct procedures for the delivery, storage, use 

and clean-up of these substances in the event of a spillage are incorporated into the EMP. 

7.73 Some of the main mitigation measures that are included in the EMP with regard to water quality 

and drainage during the construction process are summarised below in Table 7.13. 

Table 7.13 - Water Quality and Drainage Mitigation Measures 

Pollutant Mitigation 

Suspended Solids 

 

Water containing silt or mud will not be permitted to discharge 

directly to any waterway. The existing settlement ponds (currently 

facilitating quarry drainage) are to be used to allow silt / mud to settle 

out.  Sediment traps are to be used where appropriate. 

Impacts will be avoided by adopting the following good construction 

practices, e.g.:   

 Use of preconstruction drainage to divert run-off away from the 

stripped working area e.g. cut-off ditches; 

 Use of filters such as natural vegetation, geotextiles, stone check 

dams etc.; 

 Use of above-ground settlement tanks; 

 Minimising stockpiles of material, and locating essential 

stockpiles as far away from watercourses as possible. 

Oil and Fuel Fuel/oil transfer area will be located on an impermeable surface with 

a bunding facility capable of handling a major spill during delivery.  

Storage of fuel and oil on site and the procedures for delivery and 

transferring of fuel will be controlled via the procedures detailed in 

the EMP.  

All tanks on site will be clearly marked and will only be used for the 

storage of the substance for which the tank was supplied or 

designed. Tanks will be placed only on secure and firm foundations. 

Other control and management facilities will include adequate 

bunding of fuel stores, lockable valves and trigger delivery systems. 

Refuelling will be supervised at all times. 

The storage of fuel above ground will be carried out in such a 

manner as to minimise the risk of pollution entering water bodies. 

Every piece of equipment associated with the storage of fuel will be 

designed and installed to recognised standards.  

All tanks will have bunds with a capacity of tank volume plus 10% as 

a minimum or double-walled. Steel tanks will be protected against 
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Pollutant Mitigation 

corrosion. Equipment will be available to draw off water from within 

such tanks. Roofing is to be provided on tanks. 

There will be regular inspection of equipment for leaks etc. All valves 

will be of steel construction to prevent frost damage and the open 

and closed positions will be clearly marked.  

All rainwater collected within bunds will be removed. via a pump and 

will be treated as a hazardous waste and disposed of accordingly. 

Semi-permanent bunded facilities will be roofed to minimise 

rainwater entering the bunds. Advice contained within PPG2: Above 

ground oil storage tanks, will be adhered to.  

The following measures will also be incorporated: 

 Providing machinery with spills kits; 

 Ensuring that work areas are adequately equipped with spill kits; 

 Use of bunded containers for the storage of any 

oils/chemicals/fuels; 

 Use of drip trays when servicing/maintaining on site 

machinery/equipment;  

 Control refuelling of plant and ensure it is carried out well away 

from surface drains and watercourses; 

 Place oil booms/sediment mats upon rivers/streams where 

construction activities are present; 

 Control and manage dewatering of excavations using a permit 

system or similar; 

 Use of solid ‘floc-blocks’ to aid deposition of fine suspended 

solids. 

The requirements of the Control of Pollution (Oil Storage) 

Regulations (NI) 2010 will be adhered to throughout the construction 

phase. 

The main surface water discharges from the construction activities 

within the quarry site will pass through the existing settlement and 

balancing ponds prior to passing through a 3 stage petrol interceptor 

prior to discharge. The interceptor shall be maintained as per advice 

contained within PPG3: Use and design of oil separators in surface 

water drainage systems. 

Concrete and 

Cement Products 

It is essential that the production, transport and placement of all 

cement materials are strictly planned and supervised. A key concern 

is the washing out of lorries and other associated plant or tools used 
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Pollutant Mitigation 

in the movement of concrete.  Ideally there will be minimal mixing of 

cement on site – with most cement / concrete / grouting brought to 

site pre-mixed. 

Concrete delivery trucks are to be washed out in designated areas 

as far as possible from any waterway – ideally at the cement factory 

and not on site. If concrete washout has to be carried out on site then 

this will be contained within designated concrete washout pits which 

are described in the CMP. Concrete washwater will be contained and 

disposed of appropriately. 

Tools will not be washed in any waterway under any circumstances. 

 

Other Pollutants Site construction activities that use cleaning fluids, including oils and 

solvents, will be isolated by the use of impermeable membranes and 

bunding.  

Stored materials to be protected from vandalism and unauthorised 

access. 

Construction Plant Fuel leaks can be minimised by only using properly maintained plant 

and the designated maintenance areas will be isolated from 

groundwater and watercourses. Drip trays will be kept available 

within these areas in case of equipment failure. 

The cleaning of all plant and tools will be controlled so that 

contaminated water does not pass directly into a watercourse. The 

use of a designated washing-down area with a suitable drainage 

system to catch and contain all contaminated water will ensure that 

contaminants are removed before discharge. No plant or tools are to 

be washed in a watercourse under any circumstances. 

It is a requirement that all plant operatives inspect their machines at 

least daily for mechanical defects and that a written record of 

inspection is carried out weekly. Any leakage of oil, fuel or brake fluid 

will be reported immediately. Use of leaky plant will cease 

immediately and only restart when any problem has been rectified. 

All maintenance will be carried out in a contained designated area. 

Clean up equipment will be readily available in the event of any 

spillage. 

Poor working 

practices  

All staff will be trained in proper procedures. Review of working 

procedures and consideration of new procedures for all aspects that 

may give rise to water pollution is required.  



105 

 

arc21 Residual Waste Treatment Project: Hightown Quarry 

7.74 The measures set out in Table 7.14 below are to be adopted during site construction to ensure 

that construction practices do not lead to adverse effects on water quality and drainage. These 

measures are described in detail within the CMP which incorporates the EMP and SWMP.  

Table 7.14 - Construction Processes and Mitigation Measures 

Construction 

Activity 

Construction Mitigation Measures 

Groundwater Control In the unlikely event that groundwater is encountered during 

construction, it will be controlled by pumping control methods to 

lower the groundwater level e.g. surface pumping, shallow wellpoint 

pumping, deepwell pumping. Any potential groundwater pumped will 

go to a detention tank so that the quality of the groundwater may be 

visually monitored, prior to discharging into the existing storm 

drainage system in a controlled manner.  In the unlikely event that 

contaminated groundwater is suspected then professional advice will 

be sought and the groundwater will be dealt with in an appropriate 

manner.  

The choice or combination of techniques will depend on the amount 

of dewatering required, the excavation depth relative to normal 

groundwater level, the nature of the surrounding ground, and the 

nature of the ground and groundwater. It should be noted that 

pumping control methods cause drawdown of the surrounding 

groundwater which may in turn cause pollution problems e.g. 

leaching of contaminants into site and drainage of loose soils into the 

excavation.  

Works In or Adjacent 

to Watercourses 

The impacts of working in or adjacent to waterbodies will be most 

apparent while construction of the Boghill Road widening is on-going 

which require the demolition and replacement of two bridge 

structures. When undertaking excavations on river / stream banks or 

adjacent to water bodies, excavated material will not be allowed to 

fall into the water body and will therefore not be stored in close 

proximity to that water body. However, provided the sides of the 

excavations are sufficiently stable and there is adequate space 

between the excavation and the top of the bank, the excavated 

material may be used as a bund around the excavation to prevent 

flooding and pollution problems that may result from flooding 

excavations. 

Where excavation works are to be undertaken either adjacent to, or 

in the bed of, the watercourse and where water will need to be 

pumped from the excavations, settlement ponds will be provided. 

These allow sediment and suspended solids to settle out of solution 
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Construction 

Activity 

Construction Mitigation Measures 

before water is released into a watercourse. 

Site areas designated for the storage and/or use of hazardous 

substances will be protected by using a locked container 

underplayed with a bund/drip tray.  

NIEA WMU Pollution Prevention (PP) Team will be consulted well in 

advance of any works in, near or liable to impact a waterway. Final 

method statements for such work will be provided to NIEA WMU PP 

prior to construction and WMU PP will be notified in advance of 

these works so they may attend on site. 

Waste – Storage and 

Disposal 

All semi-permanent waste disposal and storage areas will be located 

within the construction compounds that will be located within the 

quarry site. These compounds are not located adjacent to any of the 

identified water bodies, however drainage from the compounds will 

eventually discharge off the application site. Pollution minimisation 

methods will apply to waste generation and storage on site. Suitable 

containers will be used for the disposal of items such as fuel oil filters 

and waste oil from vehicle maintenance and will be stored securely. 

All bins or skips will be clearly identified as being separate from the 

general putrescible types of site waste. Waste minimisation via 

planning will help reduce the potential for pollution incidents. 

Culverting As part of the Boghill Road works, two existing masonry arch 

structures are to be replaced.  Precast concrete flexi arch-type 

structures are proposed to replace the existing Blacks Bridge 

structure and the existing tributary to the Flush River crossing (this 

bridge will be constructed off-line from the existing watercourse and 

the overall result will be beneficial realignment of the natural water 

body). The capacity of the proposed channel realignment will be no 

less than the existing situation.  Detailed information regarding the 

watercourse realignment is contained with the CMP. 

The proposed arch height and span on both structures is greater 

than existing situation. Both proposed structures are the same width 

as the natural active channel width. The arch soffit of the proposed 

structures is greater than the natural bank height. The alignment of 

both proposed structures will match alignment of the watercourse i.e. 

in a parallel direction to flow and in a straight reach. 

General Site 

Drainage 

Attention will be given to the areas where the watercourses transect 

the roads to ensure that roadside drainage runs are treated before 
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Construction 

Activity 

Construction Mitigation Measures 

entering the watercourse. 

Impacts will be avoided by adopting good construction practices, for 

example.   

 Use of preconstruction drainage to divert run-off away from the 

stripped working area e.g. cut-off ditches 

 Use of filters such as natural vegetation, geotextiles, stone check 

dams etc. 

 Use of existing settlement ponds / lagoons to treat run-off from 

hard standing areas and when dewatering excavations prior to 

availability of new settlement ponds. The new settlement ponds 

will be utilised for site construction drainage as these will be 

construced early in the process. It is intended to connect the new 

SuDS pond to the last 2 existing balancing ponds that contain 

reed so that additional security is provided. The flow from these 

ponds flows through a 3 stage petrol interceptor prior to 

discharge. 

 Use of above-ground settlement tanks 

 Filtration by pumping to grassland before discharge to 

watercourses 

 Minimising stockpiles of material, and locating essential 

stockpiles as far away from watercourses as possible. 

7.75 To ensure that the various mitigation techniques are performing correctly a programme of 

monitoring will be implemented prior to and during the construction period. The exact 

monitoring detail will be provided in Method Statements which will be agreed with NIEA in 

advance of any works. The monitoring will be in accordance with the parameters contained 

within the site construction discharge consent. 

7.76 During construction it is proposed to have dedicated package sewage treatment plants. These 

will be sized to accommodate the expected number of construction workers (c.455) who will be 

employed on site during the peak construction period. Discharge consent (from NIEA) will be 

necessary for the operation of this sewage plant. If it is decided not to have package sewage 

treatment plants installed during the construction phase, sewage effluent will be collected and 

contained on site and disposed of by tanker to a Waste Water Treatment Works with the prior 

agreement of NI Water.  

7.77  In order to permit any discharges (including stormwater) from the application site it will be 

necessary for the Contractor to obtain a temporary Discharge Consent(s) from NIEA. 
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7.78 Consent(s) will be required to be in place at the start of the construction stage. After the 

consents have been received the Contractor will be responsible for operating the discharge in 

accordance with the terms of the consent including providing sampling points and access to 

such. 

7.79 Rivers Agency has recommended that the following planning informatives should be adhered to 

and, as such, these informatives have been incorporated into the site EMP: 

 (EO1) Developers should acquaint themselves of their statutory obligations in respect of 

watercourses as prescribed in the Drainage (Northern Ireland) Order 1973, and consult the 

Rivers Agency accordingly on any related matters; 

 (EO2) Any proposals in connection with the development, either temporary or permanent 

which involve interference with any watercourse at the site:- such as diversion, culverting, 

bridging; or placing any form of structure in any watercourse, require the written consent of 

the Rivers Agency. Failure to obtain such consent prior to carrying out such proposals is an 

offence under the Drainage Order which may lead to prosecution or statutory action as 

provided for; 

 (EO3) Any proposals in connection with the development, either temporary or permanent 

which involve additional discharge of storm water to any watercourse require the written 

consent of the Rivers Agency. Failure to obtain such consent prior to permitting such 

discharge is an offence under the Drainage Order which may lead to prosecution or 

statutory action as provided for; 

 (EO6) If during the course of developing the site, the developer uncovers a watercourse not 

previously evident, he should advise the local Rivers Agency office immediately in order 

that arrangements may be made for investigation and direction in respect of any necessary 

measures required to deal with the watercourse; and 

 (EO11) Where an undesignated watercourse flows through or adjacent to a development 

site, it is strongly advised that a working strip of appropriate width is retained to, in future, 

enable riparian landowners to fulfil their statutory obligations/responsibilities. 

7.80 The existing borehole and associated pump house have been identified as assets to be 

retained at site handover and would be decommissioned when the new service pipe is 

connected to the mains supply.  

7.81 It is anticipated that when this borehole is in use during this initial construction phase, 

consumption will be slightly more than what is used on site at present. However it is considered 

that this short term low usage will not have a material impact on natural groundwater levels.   

7.82 The mains connection will happen as a matter of urgency when construction commences and it 

is anticipated that mains water supply will be operating within the first month of the construction 

process. The existing water supply borehole will be decommissioned once the mains supply is 

operational. 
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7.83 Seven other monitoring boreholes are present on site. It is anticipated that some of these 

monitoring boreholes will be retained during and after the construction process. 

7.84 The existing water supply borehole and any monitoring boreholes that are surplus to 

requirements will be decommissioned in accordance with the SEPA / Natural Scotland 

publication “Good Practice for Decommissioning Redundant Boreholes and Wells”. This will 

ensure that groundwater pollution is avoided due to the removal of the potential pathway to the 

groundwater receptor. 

7.85 It is considered that if the measures described are adhered to there would be a neutral impact 

on the water environment during the construction period. 

Predicted Environmental Effects and their Significance (Operational) 

Drainage 

7.86 The construction of any development can have implications for drainage in the immediate area 

and further afield depending on the natural and constructed drainage conditions and 

infrastructure that are linked to that development site.  

7.87 A review of the Strategic Flood Map and assessment of the site topography clearly indicates 

that the proposed development site is not located within a river or coastal flood plain. 

7.88 The proposed site development will include a comprehensive drainage network with associated 

attenuation ponds which limits the flows from the site to greenfield run-off rate (and is explained 

in detail in the proposed mitigation section of this chapter). Therefore, the proposed 

development works, through its surface water management system, will not increase the flood 

risk elsewhere. 

7.89 Ground levels at the proposed facility are above the recorded groundwater levels and due to 

the site topography it is unlikely that the groundwater regime would lead to any flooding issues 

at the facility. Information provided by the current site owners and operators has indicated that 

episodes of artesian inundation have not occurred.  

7.90 The proposed development will not add to any drainage problems during its operational period 

when assessed against the existing baseline conditions (as it is considered that the 

impermeability factor utilised within the calculation in table 7.1 will not vary with the existing or 

proposed situation). 

Water Quality 

7.91 During the operational phase it is considered that there will be a low potential for pollution of 

surface water and groundwater bodies. However, as with any large industrial type development 

which will have regular deliveries, there is always potential source of pollution. Lorries and 

other vehicles entering and exiting the site will have the potential to spill loads and fuel/oil (from 

engines etc.). The potential also exists within the operational area for store chemicals and fuels 

to spill. 
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7.92 The types of activities during the operation of the site and potential problems that could occur 

are summarised in Table 7.15.  

Table 7.15 - Operational Activity and Impacts 

Operational Activity Potential Problem 

Vehicles on site   Leaking loads; 

 Leaking fuels; 

 Vehicle accidents. 

Process Activities  Refuelling; 

 Chemical use; 

 Detergent use; 

 Leaking pumps, bowsers, generators; 

 Disposal of waste oil; 

 Discharge of process water; 

 Leaking valves; 

 Leaking pipework; 

 Corrosion; 

 Frost damage; 

Accident  Spillage (greatest risk during refuelling); 

 Mechanical failure, e.g. rupture of hydraulic pipes; 

 Fire; 

 Vandalism. 

Wind Blown Particles   Loads being transported by lorries.   

Infrastructure 

7.93 In terms of infrastructure relating to water supply during the operational phase of the project the 

following demands are anticipated: 

 Storage requirement for fire fighting purposes 3ML (3000m³); 

 Average flow rate requirement 4.5l/s (for typical demand); and 

 Peak demand rate 450m³ over 24 hours or 5.2l/s. 

7.94 It should be noted that water supply will be serviced from mains connection and not through 

groundwater abstractions. 

7.95 The on-site storage for fire fighting has to be refilled over 36 hours which equates to an 

average flow of 23.1l/s.  It was also stated that the works would operate for 24 hours a day with 

an average flow of 4.5l/s with some fluctuations up to 5.2l/s but the typical flow would remain 

fairly constant. 
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7.96 Foul sewerage will be required for the staff welfare areas located in each Facility and from the 

Administration/Visitors Centre building. 

Boghill Road Upgrade 

7.97 There will be a modest increase in the number of vehicles using Boghill Road due to the 

proposed development when compared to the activity generated at the Hightown quarry. The 

majority of vehicles will be transporting waste from depots within the arc21 region to the 

operational facilities. However additional movements will also be caused by staff, visitors and 

the delivery of material used in the operation of the plant. A detailed Transport Assessment 

(TA) has been carried out and an assessment of the Transport Issues is located within Chapter 

12. Due to the increased vehicle movements along this road, the risks of potential contaminants 

are increased mainly due to an increased risk of accidents and increase risk of fuel leaks. 

Roads are designed to drain freely to prevent build-up of standing water on the carriageway 

whilst avoiding exposure to or causing flooding. Contaminants deposited on the road surface 

are quickly washed off during rainfall. Where traffic levels are high the level of contamination 

increases and therefore, the potential for unacceptable harm being caused to the receiving 

water also increases.  

Description of Proposed Mitigation Measures (Operational) 

7.98 The operation of the site in terms of water quality and drainage will be governed by Discharge 

Consents and Pollution Prevention Control (PPC) Licence conditions and will, therefore, be 

subject to overview by NIEA. The consents and conditions, as well as working practices will 

also be closely monitored by the Site Environmental Manager who will be responsible for the 

day-to-day environmental performance at the site. Key tools for the Environmental Manager will 

include the following: 

 EMS; 

 Environmental Audits; 

 Site Inductions; and 

 Training for Site Staff. 

Drainage 

7.99 The proposed facility has been laid out on two separate plateau levels with adjoining access 

roads. The lower plateau is to contain the EfW Facility. Pipes and storm water attenuation have 

been sized to accommodate a 1 in 30 year storm (i.e. 3.33% chance of occurring in any given 

year). 

7.100 Drainage to the storm system will be from external hardstanding areas. The general collection 

of rainwater across the site is via traditional trapped gullies. A number of oil interceptors will 

also be used in the detailed drainage design of the facility. 
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7.101 Sustainable Drainage Systems (SuDS) will be incorporated into the surface water drainage 

system for the proposed development. SuDS are increasingly being used to mitigate the flows 

and pollution from runoff. The philosophy of SuDS is to replicate as closely as possible the 

natural drainage from a site before development and to treat runoff in order to remove 

pollutants, thereby reducing the impact on receiving watercourses.  

7.102 It is widely accepted that the use of SuDS, as opposed to conventional drainage, can give rise 

to a number of benefits as follows: 

 Lowering peak flows to watercourses or sewers, thereby reducing the risk of flooding 

downstream; 

 Reducing volumes and frequency of water flowing directly from developed sites to 

watercourses or sewers to replicate natural land drainage and reduce flood risk; 

 Improving water quality by removing pollutants; 

 Improving amenity through the provision of features such as wildlife habitat; 

 Reducing the number of times that Combined Sewer Overflows (CSOs) operate and 

discharge polluted water to watercourses; 

 Replicating natural drainage patterns so that changes to base flows are minimised; and 

 Increasing base flow to watercourses. 

7.103 The objectives of SuDS are to minimise the impacts from a development on the quantity and 

quality of runoff and maximise amenity and biodiversity opportunities. 

7.104 Silt traps will be introduced at the critical collection points to ensure silts are removed from the 

system prior to entering the attenuation pond. The removal of silts will help maintain the 

efficiency of the network throughout the site. 

7.105 On this site, two attenuation ponds and flow control will be introduced and will be required to 

limit the discharge to the nearby watercourse to the flow rate permitted by Rivers Agency in 

accordance with SuDS principles. It is assumed that this discharge will be restricted to 

greenfield run-off rates. For this location and for this development area, the anticipated 

permitted discharge will be approximately 67 l/s. The attenuation pond will be sized to retain a 

maximum volume of approximately 4,300 m
3
. The flows from the attenuation pond are 

proposed to discharge into the same tributary of the Flush River as the current site surface 

water flow. As the flows are attenuated to greenfield run-off rate (67 l/s) there will be no 

increase in flooding risk or issues on any site downstream of the development. 

7.106 The attenuation pond will be connected to the site discharge point by means of a buried pipe 

running the length of the access road. Suitable outlet structures will be constructed at the 

discharge point to prevent scouring of the receiving watercourse. Levels will be designed to fall 

by gravity. The outlet from the proposed SuDS lagoon will be controlled by a flow control 
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device, such as a hydrobrake. Additionally, a penstock will also be provided on the outlet from 

the lagoon to prevent discharge in a pollution event such as a fire or a major spillage. The 

penstock will be checked and maintained at regular intervals. Maintenance will include (as 

appropriate) hot water washing, manual cleaning, application of antifouling coatings and 

dessication.  

7.107 Rainwater from the roofs of the EfW buildings will be collected via a separate collection system 

and stored in a separate tank to be used for the process in the boiler house. Surplus amounts 

arising from prolonged periods of rain will be directed to the attenuation pond. General 

collection of rainwater across the site is via traditional trapped gullies.  

7.108 The main surface water discharges from the operational area will pass through the SuDS 

system and then through a 3 stage petrol interceptor prior to discharge. The interceptor shall be 

maintained as per advice contained within PPG3: Use and design of oil separators in surface 

water drainage systems. 

Water Quality 

7.109 An Environmental Management System (EMS) will be implemented for the operation of the 

entire plant and will cover all operational procedures that may impact on the environment. The 

Operator will undertake an assessment of each of the identified environmental risks. This 

assessment will produce a clear definition of the risk, the potential impacts it may have and the 

consequences arising from the occurrence of the risk. Mitigation measures will be devised 

based upon the individual assessed risks and will include the following (in relation to Water 

Quality aspects): 

 Storage and housekeeping of fuels, chemicals; 

 Keep oils, fuels, paints, and chemicals in a secure, lockable and bunded store in the 

compound. Move only minimum quantities of oils, fuels, paints, and chemicals to other 

areas of the site; 

 Refuelling activities to be supervised at all times. Refuel / refill in designated areas or 

compound. Refuel using funnel or nozzle. The nozzle will never be propped open; 

 Do not allow diesel to spill on to the ground whilst refuelling; 

 Use a drip tray with absorbent pads; 

 If fuel spillage occurs, inform site management staff immediately. Mop up using oil 

absorbent pads; 

 Do not leave unused fuel, oil, paints, or chemicals on site; 

 Dispose of oil and used oil filters as Hazardous (special) Waste. Plant fitters must remove 

used oil and oil filters from site when plant is serviced; 
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 Plant will be serviced on designated hard standing areas (such as concrete); 

 Follow advice in Product/Material Safety Data Sheets with regards to storage, use, and 

safe disposal of chemicals and paints; and 

 Bulk fuel tanks must be fully bunded. Seek advice from site management if uncertain. 

7.110 The requirements of the Control of Pollution (Oil Storage) Regulations (NI) 2010 will be 

adhered to at all times. 

7.111 Spillage response will form part of the EMS. The most likely incidents to occur on a site will 

include silt, oil, concrete, grout, cement, and chemical contamination of nearby waterway(s), 

and contamination of land with oils, chemicals and construction products. The EMS will contain 

procedures to cover the following: 

 Identify the cause of the incident and act to try and prevent it worsening; 

 Stop or reduce the flow of diesel, engine oil, hydraulic oil, or chemicals; 

 Contain the incident using sand, absorbent pads, or by digging a containment bund; 

 Report the incident immediately to site management, explaining the nature, cause, and 

location; and 

 Contaminated ground encountered is to be excavated and disposed of as hazardous 

waste. 

7.112 It should be noted that all waste being treated at the facility will occur indoors and as such no 

run-off from waste will occur. This is explained further within the following subsection. 

7.113 In the event of fire in the EfW bunker all extinguishing water will be retained in the bunker.  In 

the event of fire on other parts of the EfW facility or at the MBT or elsewhere on site all 

extinguishing water will be collected in the site stormwater system and diverted to the SuDS 

attenuation pond located beside the Admin Visitors Centre.   

7.114 There will a valve on the outlet from the SuDS attenuation pond which will be closed in the 

event of fire or a major spillage.  This will ensure that all extinguishing water will be retained on 

site and if required by Northern Ireland Fire and Rescue Service (NIFRS), can be re-circulated 

via mobile pump sets to assist with fire fighting.  If the SuDS water is found to be contaminated 

it will be removed off-site for disposal and not released into the adjacent watercourses. 

7.115 A self-contained wheel wash facility, Wesley Washman FX1400-E or similar, will be available 

for vehicles leaving the site if required. This will incorporate under-body washing using water 

jets, a recycling tank to process wash water and a facility for handheld power washing of 

vehicles where necessary. The wheel wash facility will be sized to allow washing of the largest 

expected vehicles anticipated to use the site. Wash water used within this facility will be self-

contained i.e. used water will pass through a settlement system prior to re-use. No washwater 
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containing detergents will be released into the main site drainage system. Any washwater 

requiring disposal will be stored in a sealed system and collected for authorised disposal. The 

advice contained within PPG13: Vehicle washing and cleaning, will be adhered to.  

Infrastructure 

7.116 A new water supply connection will be provided by NIW. The expected average water demand 

for the new facility will be approximately 400m3/day (16.7m3/hr or 4.6l/s) with the majority of 

this water feeding the EfW Facility during normal operation. The MBT Facility has minimal water 

demand for normal process operation with a water supply required for washdown, maintenance 

and fire fighting. This water demand figure also includes the Administration/Visitor Centre and 

IBA storage building. 

7.117 In addition to the demand during normal operation of the facilities consideration is being given 

to provision of a separate supply from the NIW network which would permit filling of the 

3,000m
3
 capacity fire fighting tank within 36 hours i.e. (83.3m3/hr or 23.1l/s). The size of the 

incoming supply will be finalised after completion of discussions with the NIFRS, the Building 

Control Authority and with NIW in relation to filling of the fire fighting tank after a fire has 

occurred. This fire fighting tank has been sized to provide sufficient water to the fire fighting 

system in the event of a fire either in the EfW Facility or in the MBT Facility as determined by a 

fire strategy undertaken for the development. 

7.118 NIW were approached to undertake a Pre-Development Enquiry (PDE) to establish the 

feasibility of providing a supply from the existing network. NIW have confirmed that the existing 

network cannot meet the expected demand without undertaking improvements to the system. It 

is proposed that the normal daily demand is to be supplied from McIlwhans SR from a 

connection point on Flush Road and that the supply to refill the onsite storage in the event of 

fire is to be taken from the pumped main between Ballywonard SR and Boghill SR located on 

Boghill Road. By undertaking the necessary upgrades the network can meet requirements for 

both daily and fire fighting requirements. Negotiations are currently taking place with NIW with 

regard to the above increases in demand. 

7.119 An existing outlet does not exist on site for foul effluent which would pipe the effluent to a 

Waste Water Treatment Works (WWTW).  

7.120 It is proposed that dedicated package sewage treatment plants be provided on site to treat the 

effluent to achieve quality parameters which would be suitable for discharge to the proposed 

storm water system, upstream of the attenuation pond. A discharge consent for the operation of 

the sewage plant will be obtained from NIEA. These treatment facilities will be operated and 

maintained by the site operator.  

7.121 In order to permit final (stormwater) discharge from the operational site it will also be necessary 

for the site operator to obtain a Discharge Consent from NIEA. This is in addition to the consent 

required for the operation of the sewage plant.  
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7.122 After the consents have been received the operator will be responsible for operating the 

discharges in accordance with the terms of the consent including providing sampling points and 

access to these. In addition to statutory sampling carried out by NIEA, the operator will also 

conduct their own quarterly sampling which will mirror the parameters analysed within the NIEA 

discharge consent.  

7.123 Any leachate generation at the MBT facility will occur in the RDF bale store, tipping hall and 

reception hall, which are enclosed structures. Each floor will have drainage gullies to collect 

any leachate which may be generated. The gullies will be connected to a drainage system 

which will deposit the leachate into the bio-drying tunnels central process water buffer tank. 

This process water will be fully used to re-water the compost material in the tunnels. Any 

excess leachate which cannot be disposed of within the facility will be transported offsite to an 

appropriate waste treatment facility for disposal.  

7.124 Any leachate generation at the EfW facility will occur in the tipping hall and waste bunker, which 

are enclosed structures. The floor of the tipping hall will be slightly sloped towards the waste 

bunker to ensure any leachate generated in the tipping hall would flow directly into the waste 

bunker. A sump will be located next to the waste bunker to collect the leachate. The resulting 

wastewater will be pumped onto the RDF in the waste bunker and evaporated during the 

recovery of the RDF in the combustion chamber.  Any excess leachate which cannot be 

disposed of within the facility will be transported offsite to an appropriate waste treatment 

facility for disposal.  

7.125 Any leachate generated at the IBA Processing facility will occur within the building and will be 

collected by the floor drainage gullies. The gullies will be connected to a drainage system which 

will deposit the runoff into a retention reservoir. The runoff will be spread on the IBA during the 

initial maturing process to assist in the hydration process. Any excess leachate which cannot 

be disposed of within the facility will be transported offsite to an appropriate waste treatment 

facility for disposal. 

7.126 Any leachate generation at the smouldering load inspection area will occur at the unloading 

point. The inspection area unloading point consists of a concrete pad slightly sloped to ensure 

all drainage is captured and stored in a holding tank. The holding tank discharge pipe will have 

an isolation valve to ensure the leachate can be contained in the event waste is deposited in 

the inspection area. The leachate collected will be transported offsite to an appropriate waste 

treatment facility for disposal.    

Boghill Road Upgrade 

7.127 Site drainage on the upgraded Boghill Road has been designed according to Highways Agency 

standards as detailed in the Design Manual for Roads and Bridges (DMRB) Volume 4. These 

design standards are based on the following principles: 

 Protection of surface water from pollution; 
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 Protection of groundwater from pollution; 

 Management of spillages; and  

 Management of Flood Risk. 

7.128 Specific measures in the road widening design include the following: 

 Trapped Gullies; 

 Petrol Interceptors installed at 3 locations prior to drainage discharge to water bodies; and 

 Increase in size of (flexi) arch within Bridge Structure.  

7.129 It is considered that if the measures described are adhered to there would be a neutral impact 

on the water environment during the operational period. 

Description of Residual Effects and their Significance taking Mitigation into Account 

(Construction and Operational) 

7.130 Materials used on construction sites can contaminate waterbodies. Pollutants commonly 

include suspended solids, oil, chemicals and cement. Construction site operations have the 

potential to change the hydrological regime and add to problems such as flooding. A number of 

potential impacts that could potentially impact upon the water environment have been identified 

as part of this assessment. Specific construction practices have been identified that could 

generate impacts, as follows: 

 Rock cut and fill operations that will lead to the generation of suspended solids; 

 Potential introduction of contaminated groundwater to the surface during dewatering 

operations; and 

 Implications caused by the demolition and replacement of two bridges along Boghill Road. 

7.131 A range of mitigation measures have been developed that will alleviate the potential for these 

impacts to occur during the construction phase.   

7.132 These measures have been summarised in this chapter and are included in full in the CMP 

which incorporates the EMP and Site Waste Management Plan (SWMP). Detailed method 

statements will be submitted to NIEA well in advance of any activities that could potential 

impact upon water bodies. 

7.133 It is considered that the proposed impact during the construction phase (post mitigation), in 

comparison with the baseline site situation, will be neutral.  

7.134 The potential also exists for impacts on surface and groundwater bodies during the operational 

phase of the scheme. The main surface water bodies that could be impacted include the 

tributary of the Flush River, adjacent to the discharge point of the operational facility, the 
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surface water drainage discharge points located along Boghill Road which discharge into a 

tributary of the Flush River and the Flush River (at Blacks Bridge). The main sources of 

potential pollutant sources during the operation phase are considered to be: 

 Leaks from vehicles;   

 Process activity leaks; and  

 Accidents (vehicles and plant accidents).  

7.135 The mitigation measures that have been explained in this chapter, including pollution 

prevention measures, emergency response, introduction of a new SuDS system, drainage 

design (incorporating trapped gullies and petrol interceptors), adherence to the EMS, and 

measures incorporated into the design of the Boghill Road widening will reduce the operational 

impacts on water quality and drainage to neutral, i.e., there will be no overall impact.  

7.136 Implementation of the proposed mitigation measures at both the construction and operation 

stages will ensure that the proposed development will not impact on the status of the water 

bodies in the vicinity of the site in terms of WFD or FFD Classifications.  

7.137 To assist in this determination a WFD Assessment has been carried out based on guidelines 

produced by NIEA. A copy of this assessment is attached as Appendix 7.2. 

7.138 Its findings state that the post works status of waterbodies taking account of the proposed 

development (with mitigation) will not lead to any deterioration (either at construction or 

operation) in specific WFD elements considered in the classification of the receiving 

waterbodies, specifically Ballymartin Water and its associated tributaries (including Flush 

River). 

7.139 As part of this water environment assessment, indirect impacts, cumulative impacts and impact 

interactions have also been considered.  

7.140 In terms of indirect impacts it is considered that impacts on water environment could potentially 

have indirect impacts on Land Quality, Ecology and Population. However the mitigation 

measures to be implemented in terms of the water environment are considered sufficiently 

robust that there will be no indirect impacts 

7.141 Cumulative Impacts are impacts that result from incremental changes caused by other past, 

present or reasonably foreseeable actions together with the proposed development.  

7.142 Recent history of the use of the site has been for quarrying operations. It is anticipated that the 

cessation of quarrying activities and management of the water environment for the proposed 

development will not give rise to any cumulative detrimental impact on the water environment. 

No other known foreseeable actions within the Six Mile Water LMA will, in combination with the 

proposed development, lead to a detrimental impact on the water environment. 
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7.143 Impact interactions are the impacts of the various stages of the project i.e. the construction and 

operational stages. It is considered that with the implementation of the appropriate mitigation as 

outlined above no impact interactions during the construction and operational stages will occur. 

7.144 In overall terms, the impact of the proposals (during construction and when operational) on the 

receiving water environment after mitigation is considered to represent a neutral impact. To 

ensure that systems put in place are performing as required, monitoring measures will be 

implemented pre, during and post construction and these will be agreed in advance with NIEA. 
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