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1 Introduction  

Ground and Project Consultants Ltd (GPCL) has been instructed by Fichtner Consulting Engineers 

Limited, on behalf of Barr Environmental Limited, to develop an Initial Site Report to support the 

application for a PPC permit for the proposed Barr Killoch Energy Recovery Park.   

The objectives of this report are to describe and record the condition of the land and 

groundwater at the site, and to determine the baseline ground conditions when applying for the 

PPC permit for the Energy Recovery Facility (ERF). This information will then be subsequently 

used and updated throughout the lifetime of the ERF and will assist with informing the ground 

conditions at the site when surrendering the PPC permit.  

The report has been developed following the Scottish Environment Protection Agency (SEPA) 

Pollution Prevention Control (PPC) Technical Guidance Note on the Content and Scope of Site 

Reports, reference IED TG02, dated December 2013.  

The scope of this report and approach are as follows: 

1. Describe the substances to be used at the ERF; 

2. Identify the substances which are hazardous and/or pose a theoretical pollution 

risk; 

3. An assessment of pollution potential at the installation; 

4. Information on site history and historical pollution sources; 

5. Information on the existing environmental setting for the site; 

6. A Conceptual Model of the site;  

7. Describe the ground investigations at the site to provide chemical baseline data and 

provide recommendations for any further investigation; and 

8. A statement of Site Condition for the existing ground conditions prior to the 

commencement of operation. 

The report uses the following as a source of background information: 

• Geo-environmental Desk Study Report for Barr Killoch Energy Recovery Park, by Wardell 

Armstrong, dated March 2015.  

• Ground Investigation Report for Barr Killoch Energy Recovery Park, by Wardell 

Armstrong, dated December 2017.  
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• Remediation Strategy for Barr Killoch Energy Recovery Park, by Wardell Armstrong, 

reference LE12479-008, dated May 2018.  

• Stage 3: Baseline Water Quality Report, by Wardell Armstrong, dated July 2020. 

• Gas Protection Details Drawing, by Wardell Armstrong, reference LE12479-S-2000 (C). 

• Technical Note to Accompany Drawing LE12479-S-2000, Reference LE12479-S-2000 

Technical Note (C), dated June 2018. 

• Outline South-East Elevation Drawing, reference 14113 SK 04 A, dated June 2020. 

• Proposed Plant Schematic, reference 14113 SK 02, dated June 2020. 

. 
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2 Site Information 

2.1 Site Location and Description 

The site is located in Killoch, near Ochiltree, Cumnock, East Ayrshire, KA18 2RL at National Grid 

Reference 248004, 620388.  The site is located adjacent to the A70, approximately 14km east of 

Ayr town centre and 9.5km west from Cumnock.   

 

Figure 1: Site Location and Topography (Ordnance Survey, copyright 2021) 

The site is approximately 8 hectares in area and is covered in a mixture of hardstanding and 

areas of grass and is currently used for storing stockpiles of soil and equipment.  

The north-western boundary of the site is located adjacent to the former Killoch Colliery which 

ceased production in 1987. Towards the north-eastern boundary there are 

commercial/industrial buildings with materials storage.  The south-eastern boundary of the site 

runs adjacent with the A70 with agricultural land and a residential property beyond. The south-

western boundary is marked by an access road to Killoch Railhead and ponds/reservoir and 

woodland beyond. 
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2.2 Proposals 

The proposed development at the site comprises the construction of an Energy Recovery Park 

to sort, separate and process (incinerate) up to circa 150,000 tonnes of household, commercial 

and industrial waste and residual municipal solid waste per annum. 

The proposed facility will have a maximum length of 147m, a width of 50m and a height of 45m. 

The stack is proposed to be 75m in height which is to be confirmed. The quantity of electricity 

expected to be generated at the facility is circa 15 Megawatts (MW) of electricity per annum. 

The facility will be accessed via a one-way access road which runs around the perimeter of the 

main building. Waste will be delivered to the facility via the waste reception hall towards the 

east of the building. The bunker and feed hopper will be located adjacent to the waste reception 

hall towards the west. The combustion facility (turbine hall and boiler hall) will be located 

towards the centre of the facility. Adjacent to the turbine hall and boiler room will be an air-

cooled condenser and a flue gas treatment plant on the western half of the building. A drive-

through for the collection of Incinerator Bottom Ash (IBA) will be located towards the north 

corner of the facility. Staff facilities and a visitor centre will be adjacent to the boiler house 

towards the south. Towards the north-western boundary of the site, a switchyard, emergency 

diesel generator, air compressor and fire water tank will be placed adjacent to the main building. 



 
 

 
70585 Barr Killoch Energy Recovery Park   
Initial Site Report 

3 Substances used at the Installation 

Stage 1 of the assessment is the identification of all materials handled at the site.  

Raw Materials 

The raw materials anticipated to be used in the ERF process are listed as follows:  

• Activated carbon; 

• Hydrated Lime (calcium hydroxide); 

• Ammonia solution; 

• Waste for incineration; 

• Gas oil / diesel; 

• Lubricant/ engine oils; 

• Chemicals for the boiler and water cycle, which will include but not be limited to: salts, 

oxygen scavenger, corrosion inhibitor/descaler, acid/alkalis. These are anticipated to be 

similar to the following (subject to the detailed design of the Facility): 

o Sodium hydroxide (NaOH); 

o Sulphuric acid (H2SO4); 

o Hydrochloric acid (HCl); 

o Sodium chloride (NaCl); 

o Oxygen scavenger; 

o Sodium phosphate (Na2PO4) (descaler); and 

o Ammonium hydroxide (NH4OH) (pH control). 

Where available, indicative Material Safety Datasheets (MSDS) for the raw materials listed above 

are provided in Appendix D. 

The flue gas from the ERF will be cleaned to remove harmful substances. Lime will be used to 

reduce the concentrations of acid gases, activated carbon will be used to capture potential 

pollutants such as heavy metals and dioxins, and ammonia (from urea) will be used to control 

oxides of nitrogen. The flue gas treatment process will result in the generation of Air Pollution 

Control Residue (APCr).  
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Waste  

The anticipated waste created at the facility are as follows: 

• Leachate from the incoming waste;

• Bottom ash following incineration (proposed to be recycled); and

• APCr (sent to landfill).
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4 Potentially Hazardous Substances 

Stage 2 involves assessment of materials from Section 1 which have been identified to have the 

potential to cause pollution. These are considered further.  

The tables below list the raw materials to be used and the waste materials anticipated to be 

generated at the facility. This is a preliminary assessment prior to completion of a detailed 

design, and therefore some substances are subject to change, particularly the chemicals for the 

boiler and water cycle. However, at this stage, they are considered to be representative of the 

typical chemicals to be utilised at an energy from waste facility.  

Raw Materials 

Substance 
Name 

Molecular and 
Physical Form 

CAS No. EC No. Hazard Statement, i.e. potential to 
cause pollution  

Activated 
carbon 

100% C, solid 
(powdered) 

7440-44-0 231-153-3 H252 –  
Self-heating in large quantities, may 
catch fire.  
Eye and respiratory irritation. 

Hydrated Lime 100% Ca(OH)2, 
solid 

1305-62-0 215-137-3 H315, H318, H335 - 
Skin and respiratory irritant, eye 
damage. 

Ammonia 25-35%
NH4OH, liquid

1336-21-6 215-647-6 H314, H335 and H400 –  
Causes severe skin burns and eye 
damage. Respiratory irritation. 
Toxic to aquatic life.  

Waste for 
incineration 

Solid (leachate 
– liquid)

N/A 700-869-2 No hazardous properties known but 
may include a range of hazardous 
compounds 

Diesel / gas oil Liquid 68476-34-
6 

270-676-1 H226, H315, H304, H336, H360, 
H411, H319 -  
Flammable liquid and vapour. 
Hazardous to the environment, toxic 
to aquatic life. Health hazards 
include carcinogenic, skin irritant, 
harmful if inhaled, harmful or fatal if 
ingested. 

Lubricant oils Predominantly 
saturated 
hydrocarbons 
of C15 – C50. 

74869-22-
0 

278-012-2 H315, H335, H350 –  
Flammable. Toxic to aquatic life. 
Human health hazards include 
carcinogenic, skin irritant, harmful if 
inhaled or ingested.  

Boiler treatment 
chemicals 

Sodium 
chloride, NaCl 

7647-14-5 231-598-3 None. 
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Substance 
Name 

Molecular and 
Physical Form 

CAS No. EC No. Hazard Statement, i.e. potential to 
cause pollution  
May cause nausea and vomiting on 
ingestion of large quantities. Large 
quantities toxic to aquatic life.  

Sodium 
hydroxide, 
NaOH 

1310-73-2 215-185-5 H314, H318, H402, H290 –  
Severe skin burns; eye damage; 
corrosive to metals 

Sulphuric acid, 
H2SO4 

7664-93-9 231-639-5 H290, H314 –  
Causes severe skin burns and eye 
damage. 

Hydrochloric 
acid, HCl 

7647-01-0 933-977-5 
231-595-7 

H290, H314, H335 –  
Causes severe skin burns, eye 
damage and respiratory irritation. 

Sodium 
phosphate, 
Na3PO4 

7601-54-9 231-509-8 H315, H319, H335 –  
Eye irritation, skin irritation, may 
cause respiratory irritation. 

Ammonium 
hydroxide,  
NH4OH 

1336-21-6 215-647-6 H302+H332, H314, H400 – Harmful 
if swallowed or inhaled, causes 
severe skin burns and eye damage, 
very toxic to aquatic life. 

 

Waste 

Substance 
Name 

Physical Form CAS No. EC No. Hazard Statement  

APCr Solid.  
High pH, heavy 
metals, dioxins. 

90989-48-3 292-705-7 Irritant, metals and dioxins may be 
toxic.  

Bottom Ash Solid.  
Metals. 

91082-83-6 293-798-7 Metals may be toxic in large 
quantities.  

Leachate from 
incoming waste 

Liquid.  
Wide range of 
pollutants 
associated with 
waste. 

N/A N/A Possible irritant and possibly toxic to 
human health and aquatic life.   
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5 Pollution Potential 

Stage 3 identifies the actual pollution potential at the installation, including the probability of 

release and the consequences of release, taking account in particular: 

• The quantity of each substance handled; 

• How and where they are delivered and stored; 

• How they are transported around the installation; 

• How they are used; 

• Measures that have been and will be adopted to prevent emissions to soil and 

associated groundwaters; and 

• The mobility, persistence and potential effect. 

An assessment of the pollution potential of the raw materials and residues which will be stored 

at the Facility is presented in the table below.  The storage details are preliminary and are subject 

to change.  

Substance Storage 
Details 

Delivery, storage 
and use details 

Mitigation 
measures 

Mobility, 
persistence and 
potential effect 

Activated 
Carbon 

65m3 Delivered by road, 
unloaded into silo 
with a feed into flue 
gas treatment 
system.  

Silo located above 
an area of concrete 
hardstanding. Any 
spillages easily 
swept up.  

Low mobility. 
Persistent. 
Flammable and 
irritant.  

Hydrated 
Lime  

196m3 Delivered by road, 
unloaded into the 
silo. Direct feed into 
flue gas treatment 
system, collected on 
bag filters.  

Silo located above 
concrete 
hardstanding. Any 
spillages easily 
swept up.  
Silos may be fitted 
with high level 
alarms for loading/ 
unloading 
operations, and 
drainage to be 
contained. 

Low mobility.  
Persistent. 
Skin and respiratory 
irritant, eye 
damage. 

Ammonia 
Solution  

24m3 Delivered by road 
tanker and pumped 
into storage tank via 
flexible hose. Direct 
feed into boiler 
system.  

Refilling activities 
and storage in 
bunded area. Site 
drainage will be 
able to be isolated 
in case of spill.  

High mobility.  
Skin and eye 
damage. 
Respiratory 
irritation. Toxic to 
aquatic life. 
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Substance Storage 
Details 

Delivery, storage 
and use details 

Mitigation 
measures 

Mobility, 
persistence and 
potential effect 

Waste for 
incineration 
(may include a 
wide range of 
pollutants) 

Dedicated 
waste bunker 
within the 
building 
 

Delivered by road 
and unloaded into 
the facility for 
treatment.  

Waste unloading 
and storage 
activities will be 
undertaken on 
hardstanding. 
Periodic inspections 
of waste levels 
against maximum 
capacity will be 
undertaken. Any 
spillages will be 
cleaned up.  

Assume high 
mobility and 
persistence.  
Assume toxic.  

Diesel / Gas 
oil 

77m3 
 
Enclosed tanks 
within facility, 
backup 
generator and 
water pump. 

Delivered by road. 
Unloaded into 
storage tank via 
flexible hose.  

Periodic inspections 
of tank undertaken, 
refuelling 
undertaken on 
areas of 
hardstanding, 
overfill protection 
on tank, spill kits to 
be readily available.  

Moderate mobility 
and persistence.   
Flammable. 
Toxic to aquatic life. 
Human health 
hazards include 
carcinogenic, skin 
irritant, harmful if 
inhaled, harmful or 
fatal if ingested. 

Lubricant oils 
(contains 
hydrocarbons) 

Unknown 
volumes  

Stored in a 
designated area 
within buildings on-
site with bunding. 

Any leaks contained 
by concrete 
hardstanding and 
contained drainage 

Moderate mobility 
and persistence.   
Flammable. 
Toxic to aquatic life. 
Human health 
hazards include 
carcinogenic, skin 
irritant, harmful if 
inhaled, harmful or 
fatal if ingested. 

Boiler 
treatment 
chemicals 

Unknown 
volumes 

Stored in a 
designated area and 
used in the turbine 
hall. 

Any spillages 
contained by 
concrete 
hardstanding and 
contained drainage 

Moderate mobility 
and persistence.  
Worst impacts 
include severe skin 
burns and eye 
damage and may 
result in respiratory 
irritation.  

APCr  243m3 Collection on bag 
filters, direct feed 
from flue gas 
treatment system 
into residue silo, 
then loaded into 
tanker (all enclosed) 
for transfer to 

Any leaks during 
loading/unloading 
operations will be 
contained by 
concrete 
hardstanding. 
Measures to 

Low mobility. 
Persistent.  
Irritant, metals and 
dioxins may be 
toxic. 
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Substance Storage 
Details 

Delivery, storage 
and use details 

Mitigation 
measures 

Mobility, 
persistence and 
potential effect 

hazardous landfill 
disposal or 
treatment site.  
 

prevent overfilling 
will be in place.  

Bottom Ash  577m3 
Ash hall 

Grate ash, 
collection in an ash 
hall prior to transfer 
to a suitable 
processing facility.  

Material handling 
will be undertaken 
on areas of 
hardstanding with 
contained drainage.  

Low mobility. 
Metals may be toxic 
in large quantities.  

 

The proposed activities to be undertaken are not considered to present a significant risk of 

pollution or harm due to the mitigation measures provided by the site infrastructure and 

operation.  

The ERF will be designed to minimise the risk of contamination to both soil and the water 

environment. Design considerations will be in accordance with SEPA Sector Guidance Note 

(IPPCS5.01), titled ‘Guidance for the Incineration of Waste and Fuel Manufactured from or 

Including Waste’, with full design details for all containment measures to be finalised during 

detailed design of the Facility. 
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6 Site History 

Stage 4 involves the assessment of the site history to ascertain the potential for existing 

contamination.  The site history information has been gained from the desk study report by 

Wardell Armstrong and via freely available data including old-maps website which holds map 

between 1858 and 1992 and Google Earth which has aerial photography between 2003 and 

2018.  

From the earliest available map in 1858, the site is comprised of agricultural land with an area 

of woodland and a small road trending NW-SE towards the western boundary of the site. 

Between the period of 1858-1896, the woodland area towards the eastern boundary of the site 

is now described as Killoch East Wood. During the period of 1848-1958, Killoch East Wood has 

been removed. The site is not shown as being developed, however, appears to be part of the 

wider Killoch Colliery site from 1959. The previous NE-SE trending road present towards the 

western boundary of the site no longer extends through the site and now operates as an access 

road to the mine site via the A70. By 2003 the site is shown to be occupied with containers and 

materials and has a bund along the northwest, southwest and south-eastern boundary. The road 

to the mine is no longer shown and is an area of vegetation. At present, the site and wider area 

to the east is occupied by Barr Environmental Limited and Breedon Aggregates which includes 

an aggregate processing plant. 

The immediate area surrounding the site is predominantly agricultural land usage until 1959, 

when development of the Killoch Colliery began. The earliest map in 1858 indicates that a road 

(currently present as the A70) runs parallel to the southern boundary of the site. A building 

labelled ‘Killoch’ is present just south of the site on the opposite side of the road. A clay pit is 

present approximately 250m north east of the site. During the period of 1858-1896, the clay pit 

has now been removed and a pump is now labelled as present at this location. Between 1896-

1948, the pump present at the former clay pit has now been removed. During 1958, a mine is 

now labelled towards the north-western boundary of the site. Two circular features are also 

present adjacent to the northern boundary of the site which correspond to mine shafts. 

Between 1958-1959, adjacent to the northern boundary of the site, several buildings have been 

developed associated with the coal mine, as well as several railway sidings which run in a NE-

SW direction. Four ponds as well as a drain running towards the south are also present to the 

west of the site. A works has been developed approximately 200m to the north east of the site. 
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During 1967 mapping, several more railway sidings have been developed within the mine which 

is now labelled as the ‘Killoch Colliery’. An electricity substation is marked adjacent to the 

northern boundary of the site. Two tanks are present adjacent to the northern boundary of the 

site, as well as two further tanks associated with colliery approximately 100m north of the site. 

During 1992 mapping, several buildings and railway sidings from the colliery have been removed 

corresponding to its closure which occurred during 1987.  Four additional ponds are now shown 

adjacent to the existing ponds. Two conveyors are marked within the colliery. The electricity 

substation and four tanks formerly present are no longer marked. Between 1992-2016, the 

former building associated with the colliery adjacent to the north of the site has been removed.  

The current and historic potentially contaminative land uses are summarised below: 

On-site 

• Made Ground associated with the colliery and/or existing storage yard; 

• Storage of materials. 

Off-site: 

• Historical coal mining; 

• Railway sidings; 

• Tanks of unknown contents; 

• Aggregate processing plant; 

• Electricity substation. 

The 2015 Desk Study by Wardell Armstrong indicates the site was used to store unprocessed 

aggregate which are sorted and recycled to the north of the site. The southern half of the site 

was used to store motorway maintenance/ contractor equipment including signs, scrap metal, 

old oil drums and storage containers.  

The 2017 Ground Investigation by Wardell Armstrong on site indicated the presence of Made 

Ground up to 3.2m bgl. Generally, the Made Ground was approximately 1.0m bgl and comprised 

a superficial layer of hardcore over gravelly sand or gravel with varying amounts of concrete, 

brick, ash, wood and plastic. During contaminative testing, no exceedances of determinands 

were recorded in soil samples of the Made Ground when compared to an industrial end use 

criterion. No evidence of asbestos containing materials were found across the site.  



70585 Barr Killoch Energy Recovery Park  
Initial Site Report 

Moderate exceedances in PAH concentrations were recorded in groundwater samples, although 

it is noted that the comparison was done according to highly conservative drinking water 

standards. 

Low to moderate levels of hazardous ground gases were recorded (methane between 0% and 

21.5%; carbon dioxide between 0.1% and 12.4%). The high levels of carbon dioxide and methane 

were recorded in exploratory holes along the northern boundary of the site adjacent to the 

former Killoch Colliery. The ground gas regime for the site was concluded to be characterised as 

being Characteristic Situation CS2 and therefore gas protection measures are required at the 

site. 

A baseline water quality report was written by Wardell Armstrong in July 2020. Monitoring was 

carried out on six occasions over 12 months.  The results indicted varying elevated and low pH 

of between 3.5 and 11.9, average chloride and metals were elevated above EQS and TPH and 

PAH were encountered in all locations.  Four source-pathway-receptor linkages were found at 

the site, including: 

• The coal transfer station – elevated dissolved iron, sulphates, copper, cadmium, zinc and 

has a pH <6.

• The concrete batching plant – elevated dissolved aluminium, however, it was concluded

that the plant is unlikely to be a dominant source of contaminated water.

• Asphalt plant – iridescent sheen and strong smell of oil. Elevated PAH.

• Patches of oil sheens observed in multiple locations possibly from the diesel pump and

leaking vehicles and bowsers.

It was concluded that the contamination is a composite of several branches of potential sources. 

The elevated chloride in winter months was attributed to road salt used on site or tracked from 

the A70. In addition, some evidence of either decaying vegetative matter or possible leaking 

sewers were considered to attribute to the overall results.  It is not known if they considered or 

discounted the Made Ground beneath the site or the bunds to the exterior of the site a potential 

source.  It was recommended that further monitoring be carried out to provide data for 

construction information and to prevent any significant gaps in the water quality record which 

may indicate a change in baseline water quality at the site.  
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7 Environmental Setting 

7.1 Site Description and Topography 

The site is roughly rectangular in shape covering an area of 8 hectares and is relatively flat, with 

an elevation of approximately 155m AOD. 

The site is currently used for the storage of equipment, soil and aggregates. The Wardell 

Armstrong report indicates that stockpiles of material up to 10m high are present. The wider 

site is currently occupied by Barr Environmental Limited and Breedon Aggregates and is used for 

a training centre and aggregate processing plant, respectively.  To the north-east of the site, 

plant equipment and stockpiles of material are present associated with the processing of 

aggregates.  Towards the east of the site, the buildings are present which are currently used as 

a mixture of offices and storage facilities. The area to the east of the buildings is used for storage 

of machinery/equipment. 

7.2 Geology 

The BGS mapping for the site indicates that the site is underlain by Devensian Glacial Till, which 

overlies the Mauchline Volcanic Formation (MVF) comprising of basaltic lavas, tuff, tuff breccia, 

agglomerate, sandstone and mudstone. 

A ground investigation report by Wardell Armstrong dated December 2017 highlights the 

following ground conditions encountered on site: 

• Made Ground to depths of between 0.3m bgl and 3.2m bgl; 

• Glacial Till proven to depths of between 1.5m and 4.8m bgl; 

• Weathered Mauchline Volcanic Formation to the base of the exploratory holes. 

It is noted that no logs were attached to the report and therefore the geology is summarised 

from the summaries given in the report.  

The Made Ground was described as comprising of a gravelly coarse sand or a gravel with varying 

constituents of concrete, brick, ash, wood and plastic. Permeability is likely to be moderate 

where chemicals will migrate through this horizon, however, some retardation may occur where 

clay content is high. 

Glacial Till was described as dense to very dense slightly silty slightly gravelly fine sand to soft to 

stiff slightly sandy slightly gravelly clay with angular to subrounded gravel.  Due to the granular 
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layers permeability is likely to be moderate with perched water on the clay bands. This is 

highlighted by the variable groundwater depths.  

Only one borehole gained samples of the Mauchline Volcanic Formation which indicated 

sandstone which will have moderate permeability.  Any chemical that may enter the strata are 

likely to migrate predominantly via fissures in the rock.  

The site is located adjacent to the former Killoch Colliery and within a Coal Mining Reporting 

Area, however, it is not located within a Development High Risk Area. Mined coal seams are 

present at 520m and 620m bgl with the last date of working in 1981. There are two historical 

mine shafts located approximately 20m north of the site, however, the proposed Facility falls 

outside of the mine entries potential zone of Influence.  The shafts have been recorded to be 

capped at surface level with concrete. It is not known how deep the capping is but the shafts 

may provide a potential pathway to deeper aquifers.  

The western half of site is in a low probability radon area with less than 1% of homes estimated 

to be at or above the Action Level. Towards the eastern half of the site, the area is designated 

as being within an area of elevated radon potential of between 1%-3%. 

7.3 Hydrology and Hydrogeology 

The nearest surface water feature is a collection of eight ponds located 25m west from the 

western boundary of the site. The nearest watercourse is the Trabboch Burn located 900m north 

of the site. 

The Scottish Environmental Protection Agency (SEPA) designates the solid geology beneath the 

site as being a low productivity secondary aquifer. There are no known groundwater abstraction 

licenses within 1km of the site. There is no specific long-term risk of river, coastal or surface 

water flooding present within the site. 

Groundwater levels recorded during the 2017 Ground Investigation Report indicate depths of 

between 0.48m and 3.82m bgl. It is noted by Wardell Armstrong that half of the investigation 

points did not encounter groundwater during the investigation and that the nature of the 

groundwater on site is likely to be localised and perched. 
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7.4 Environmental Information 

From the Desk Study by Wardell Armstrong there are no Natural Nature Reserves, Ramsar Sites 

or Special Protected Areas in proximity of the site.  The closest Site of Specific Interest (SSSI) is 

Barlosh Moss, located 1.5-2km south of the site. The site is within a transitional area of the 

Galloway and Southern Aryshire Biosphere Reserve.  

There are five recorded contemporary trades within 250m of the site. One of which is active 

relating to Hargreaves for the coal mining activities.  The Desk Study report was completed in 

2015 and therefore the site uses in proximity of the site may have changed.  The inactive sites 

include a crane hire, reclaiming waste products (Barr Holdings Ltd) and coal mining and 

distribution.  

The Barr Limited quarry processes to the east and coal site to the north have Local Authority Air 

Pollution Prevention and Controls (LAAPPC). 

There are no recorded historic or active landfill sites within 1km of the site. There are no 

recorded pollution incidents within 1km of the site. There are no radioactive substances within 

250m of the site. There are no Integrated Pollution Controls (IPC) or Integrated Pollution 

Prevention and Controls (IPPC) within 250m of the site.   

There are no groundwater abstraction licences within 1km of the site. There is one discharge 

consent within 1km, location 400m to the southwest of the site relating to a residential septic 

tank. 
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8 Conceptual Site Model  

Stage 6 is to develop a conceptual site model for the site including historic and potential future 

emissions. An evaluation of the risks associated with each linkage should drive decisions 

regarding the status of the land as contaminated and requiring remediation, uncontaminated or 

requiring further investigation.  

The information summarised in the previous sections has been used to identify the likely 

contaminant sources, receptors and pathways present at the site.  The conceptual site model 

drawings for the site are included in Appendix A. 

Source Pathway Receptor Risk Rating 
Made Ground on site from 
historical fill and stockpiles. 
No exceedance of screening 
values against human 
health, minor PAH 
exceedances against 
drinking water standards. 

Inhalation, dermal 
contact, ingestion 

Construction workers Low 

Inhalation (dust), dermal 
contact, ingestion 

Future workers and 
visitors 

Negligible 

Migration / Leaching 
(coal shafts) 

Aquifers Medium 

Ground gases from offsite 
and on-site Made Ground 
and Mine Gas (CS2 
calculated in 2017). 

Inhalation Future workers and 
visitors. 

High 

Radon Inhalation Future workers and 
visitors 

Negligible 

Proposed ERF  
following good practice 
including containment 
methods and anticipated 
hardstanding. 
Main contaminants include 
waste, diesel, boiler 
treatment chemicals, 
ammonia, APCr.  

Inhalation, dermal 
contact, ingestion 

Future workers and 
neighbours 
(commercial/industrial) 

Negligible 

Migration / Leaching 
(coal shafts) 

Aquifers Low 

 
Risk Rating (probability versus severity) 

Negligible Unlikely to be a source, pathway or receptor and insignificant consequence. 
Low Possible to likely source with insignificant consequence or unlikely to possible source with 

minor to moderate consequences. 
Medium Certain source with insignificant consequence to unlikely source with major consequence. 
High Likely to certain source and minor to moderate consequence or likely source with moderate 

to high consequence 
Very High Certain source with major consequence. 
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From the qualitative risk assessment above, overall contamination risks are considered to be 

low with a high risk to future end users from ground gas.  The proposed ERF facility requires 

ground gas protection measures.  

Potential contaminants from the proposed ERF are considered low based on the understood 

design and good working practices.   
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9 Recommendations 

Stage 7 details the recommended ground investigation and further information required if 

necessary, to determine baseline ground conditions.  

A previous ground investigation was carried out in 2017. This is considered up to date, however, 

without the appendices of this report it is not known if tests included those contaminants which 

may be present at the Facility or where the tests were carried out in relation to the proposed 

Facility layout.  It is considered prudent to carry out a ground investigation to confirm baseline 

conditions or the raw data from the ground investigation be obtained and reviewed.  

The scope of the recommended ground investigation is set out as follows:  

• Trial pitting to allow obtaining the relevant samples for chemical testing;  

• Chemical laboratory testing proposed on shallow soils that will remain beneath the 

proposed facility: 

o Four samples tested for TPH CWG in the area of the proposed diesel generator, 

auxiliary burners and emergency fire water pump;  

o Two samples tested for pH, calcium, ammonia, PAH, from beneath the proposed 

ash reagent silos; 

o Two tests for a metal suite from beneath the area of proposed ash storage 

areas; 

o Three samples for organic content, metals and inorganic compounds, phenols, 

PAH, TPH CWG, BTEX, pH, sulphate, free ammonia from beneath the proposed 

waste reception hall. PID screening should be carried out on site to identify any 

samples to be sent for VOC testing; 

o Two samples for pH, sodium and chloride beneath proposed chemical storage 

areas. 

The Stage 3 Baseline Water Quality Report by Wardell Armstrong in 2020 has set the baseline 

data for the groundwater beneath the site. It is recommended that groundwater monitoring is 

maintained over a period of four visits a year or alternatively if there are any changes to activities 

and operations on and adjacent to the site to review the baseline data.  
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10 Site Condition 

Stage 8 describes the site condition for the substances identified in stage 3 on basis of the entire 

assessment.  

The preliminary site condition assessment has found that Made Ground exists at the site. The 

site does not appear to have contamination that exceeds commercial/industrial end use for 

human health.  However, there are several exceedances to groundwater EQS from on-site and 

off-site adjacent activities. A Stage 3 report of water quality has been developed and includes 

baseline data for the site. No chemical results were available with the ground investigation 

report to provide baseline data from soils and therefore, further investigation and development 

of a soil baseline report is recommended.  

The site condition statement should be updated upon the receipt of the proposed ground 

investigation results. This should include a table of soil and groundwater results for the potential 

pollution substances at the site prior to the ERF development.  These values can then be used 

as the baseline/screening values for the closure report.  

During the operational phase of the facility, as required by the PPC permit, all records which 

demonstrate how the land and groundwater have been protected will be maintained. This 

information will include inspection records of site infrastructure, pollution/incident reports, 

records of any ground investigations undertaken, and any monitoring records of soil, gas and/or 

groundwater during the life of the permit. 

Where it is identified that pollution has occurred, records will be maintained to demonstrate the 

extent that any pollution may have impacted the land or groundwater associated with the 

facility. These records will be retained to be used in the closure report at the surrender stage of 

the PPC permit. 
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 INTRODUCTION 

 Instruction 

 Wardell Armstrong LLP (WA) were commissioned by Barr Environmental Limited, in 

August 2017, to undertake a ground investigation relating to a proposed Energy 

Recovery Park at their Killoch site, south west of Ochiltree, East Ayrshire. 

 Planning permission (reference number 15/0413/PP) for the erection of an Energy 

Recovery Park and associated infrastructure and landscaping was approved in June 

2017. The planning layout, referenced 14113 PL02, is attached as Appendix A. The 

ground investigation was commissioned to enable the discharge of Planning 

Conditions 11 and 12, relating to ground contamination and mine gas. 

 The site is located approximately 14km east of Ayr and 9km west of Cumnock, 

adjacent to the A70 linking the 2 towns. It is located 3km south west of Ochiltree and 

is approximately 8 hectares in area. The approximate centre of the site is at OS 

National Grid Reference 248000E 620400N and is located as shown on Drawing 

Number LE12479-001.  

 WA prepared a Desk Study report ref LE12479-001, dated March 2015 (attached as 

Appendix B). It was concluded in the Desk Study that potential pollution linkages 

existed between contaminants in the made ground located on site and off site. It was 

also highlighted in the Desk Study that there was a potential for ground gas generation 

from the made ground at the site and from the former Killoch Colliery north of the 

site.  

 It was concluded in the Desk Study report that a ground investigation was required to 

further assess the geotechnical and chemical nature of the ground and to assess the 

ground gas regime at the site. 

 Following an assessment of the mining history of the site and surrounding areas, it 

was concluded in the Desk Study that the risk from the collapse or settlement of 

underground mine workings beneath the site could be sensibly discounted due to the 

depth and ages of the workings and would have no impact on the proposed surface 
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development activities. 

 Ground Investigation Objectives 

 A ground investigation was designed to provide information to assess the risks 

associated with the development of the site for a commercial end use to enable the 

discharge of Planning Conditions 11 and 12. 

 The Ground Investigation comprised trial pits; cable percussion boreholes; in situ, field 

and laboratory geotechnical testing; laboratory chemical analyses; groundwater 

sampling; and gas and groundwater level monitoring.  

 East Ayrshire Council were consulted with regards to the design of the ground 

investigation. A copy of the correspondence with East Ayrshire Council is attached at 

Appendix C. 

 The following British Standards and associated documents are relevant to the design 

and implementation of the ground investigation: 

• BS5930: 2015 Code of practice for site investigation.  

• BS EN ISO 14688-1:2002 Geotechnical investigation and testing – 

Identification and classification of soil – Part 1: Identification and description. 

• BS EN ISO 14688-2:2004 Geotechnical investigation and testing – 

Identification and classification of soil – Part 2: Principles for a classification. 

• BS EN ISO 14689-1:2003 Geotechnical investigation and testing – 

Identification and classification of rock – Part 1: Identification and 

description. 

• BS EN ISO 22475-1:2006 Geotechnical investigation and testing – Sampling 

methods and groundwater measurements – Part 1: Technical principles for 

execution. 

• BS10175: 2011 +A1:2013 Code of Practice for Investigation of potentially 

contaminated sites. 

• BS1377:1990 Methods of Test for Soils for Civil Engineering Purposes. 

• CLR 11: 2004 – Model Procedures for the Management of Land 

Contamination. 

• CIRIA Report C665: 2007 – Assessing risks posed by hazardous ground gases 
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to buildings. 

• CIRIA Report SP32: 1984 – Construction over abandoned mine workings. 

• The Health and Safety at Work Act 1974. 

• The Management of Health and Safety at Work Regulations 1999. 

• Construction (Design and Management) Regulations (CDM) 2015. 

• HS(G)47 Avoiding Danger from Underground Services. 

 WA undertook the Ground Investigation in accordance with risk assessments and 

method statements (RAMS) prepared by WA.  

 Ian Farmer Associates (IFA) was appointed as contractor to undertake the Ground 

Investigation in accordance with their task specific risk assessments and method 

statements (RAMS). 

 Additional Considerations 

 The ground investigation does not consider potential development constraints which 

are not specified in the scope such as invasive plants, ecology, archaeology, drainage, 

flood risk, noise, air quality, landscape and visuals or highways and traffic.  

 Ground investigation relies upon the determination of information from ‘point 

sources’ such as trial pits or boreholes and the interpretation of data between 

investigation points. The actual conditions between investigation points may vary 

generally or seasonally, and impact upon the future development of the site. During 

the development of the site, it should be considered by the developer that additional 

confirmatory ground investigations may be required should, for example, variations 

in ground or groundwater conditions between investigation points differ significantly. 

 WA have carried out an appropriate level of checking of the information presented by 

IFA, however WA cannot be held liable for any inaccuracies, inconsistencies or 

omissions by IFA. 

 The scope of the ground investigation includes a contamination assessment to 

progress the discharge of the planning conditions related to contaminated land and 

gas as well as generic geotechnical testing to inform foundation design. The generic 

geotechnical testing is unlikely to be sufficient to enable the foundation design of the 

proposed building. At the time of the ground investigation, it was not possible to 

consult with a specialist foundation designer to finalise the scope of the investigation. 
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There may be a requirement for supplementary ground investigations at a later stage, 

should the appointed foundation designers require additional information. 
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 SCOPE OF GROUND INVESTIGATION 

 Site Works  

 On the 11th September 2017, IFA mobilised to site. The fieldwork was carried out 

between the 11th and 16th September 2017 and comprised the following: 

 Drilling of 9 light cable percussion boreholes to investigate the nature and 

distribution of Made Ground and the natural superficial deposits, to facilitate 

insitu geotechnical testing, soils sampling, laboratory geotechnical testing and 

the installation of gas and groundwater monitoring standpipes.  

 Installation of 6 standpipes to enable gas and groundwater level monitoring. 

 Excavation of approximately 19 trial pits to investigate the near surface 

deposits, sample for contamination where necessary and to fill in the gaps 

between the boreholes. 

 Recovery of disturbed soil samples from the trial pits and boreholes for 

chemical analysis. Sample locations were determined by the engineer to 

include all representative soil types. 

 Gas and groundwater level monitoring on 6 occasions over 12 weeks in 

accordance with CIRIA 665. 

 The locations of the ground investigation points are shown on Drawing Number 

LE12479-018.   

 In the west of the site, substantial stockpiles of up to c. 10m above the surrounding 

ground level are present, and comprise mixed soils and gravel of tarmac and stone. It 

is understood that these stockpiles will be removed from site prior to development 

and were therefore not investigated as part of the ground investigation. 

 Three boreholes were located in the north of the site (two of which were located 

outside the development boundary) in order to determine whether mines gas is 

migrating onto the site from the two abandoned mine shafts associated with the 

former Killoch Colliery, located to the north of the site. 

 Trial pits and boreholes were located as a general spread across the site, where 

accessible, to determine the chemical and gas generating properties of the made 

ground. 

 Olfactory evidence of hydrocarbon contamination was encountered in WATP11 during 
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the ground investigation. Additional WATP17 and WATP18 were excavated in the 

vicinity of WATP11 to investigate the extent of the plume. Similarly, WATP16 was 

excavated when hydrocarbon odours were identified in WATP04 and WABH08. 

 The foundation design proposal for the proposed development were not known at the 

time of the ground investigation. Generic geotechnical testing was undertaken to 

inform foundation design. There may be a requirement for supplementary ground 

investigations at a later stage, should the appointed foundation designers require 

additional information. 

 Laboratory Geotechnical Testing 

 Following completion of the ground investigation fieldwork, geotechnical laboratory 

testing was undertaken on selected samples to provide information on the 

characteristics of the soils to enable a geotechnical assessment to be carried out. The 

following testing was carried out: 

• Quick undrained triaxial testing without the measurement of pore pressure (1 

sample). 

• Equivalent shear strength by hand vane (8 samples). 

• Natural moisture content of clay and fill soil samples (2 samples). 

• Index testing (Atterberg Limits) of undisturbed samples to determine the 

plasticity of clays soils (2 samples). 

• Measurement of the one-dimensional consolidation properties of undisturbed 

clay soil samples (1 sample). 

• Particle size distribution (PSD) testing of soil samples (7 samples). 

• Fraction of Organic Carbon testing (18 samples)  

• pH testing (18 samples)  

• Water Soluble Sulphate testing (18 samples)  

 Laboratory Chemical Analysis 

 To enable the preparation of environmental risk assessments relating to the potential 

risk to human health and groundwater receptors, chemical analyses were undertaken. 

The chemical analyses were carried out on selected samples of soil taken from the trial 

pits. Chemical analyses were also undertaken on samples of leachate prepared from 

selected soil samples to determine the potential for leaching of contaminants from 
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the soils into groundwater. Chemical analysis of samples of groundwater were also 

instructed. 

 A total of 18 samples of soil were taken from the trial pits and boreholes for chemical 

analysis by Concept Life Sciences Ltd in accordance with the Environment Agency’s 

MCERTs scheme, were available.  

 The suite of determinands, was selected based on the historical activities carried out 

at the site which may have resulted in soil contamination. The suite of determinands 

was also amended locally, depending on observations in the boreholes and trial pits. 

 Soil samples were analysed for the following determinands: 

• Arsenic 

• Barium 

• Beryllium 

• Boron 

• Cadmium 

• Chromium 

• Copper 

• Lead 

• Mercury 

• Nickel 

• Selenium 

• Vanadium 

• Zinc 

 

• Asbestos screen 

• pH 

• Soil Organic Matter 

• Water Soluble 

Sulphate 

• Speciated Poly-

Aromatic 

Hydrocarbons (PAH) 

• Volatile Organic 

Carbons (VOC) 

• Semi Volatile Organic 

Carbons (SVOC) 

•  

• Benzene 

• Toluene 

• Ethylbenzene 

• Xylene 

• Methyl tert-Butyl 

Ether 

• Speciated Total 

Petroleum 

Hydrocarbons (TPH) 

 A total of 10 of the soil samples were tested for their leaching potential. The suite of 

determinants selected for the soil leachability analysis was similar to that specified for 

the soils chemical analysis. 

 A total of 6 groundwater samples were tested. The suite of determinands selected 

included metals, PAH’s and TPH’s.  

 Factual Reporting 

 Engineer’s logs of the trial pits and boreholes, as well as all laboratory tests results, 

are contained within a Factual Report prepared by IFA, attached at Appendix D.   

 Monitoring  

 In accordance with current guidance and the design of the ground investigation, the 

gas and groundwater monitoring boreholes were monitored for ground gases 
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including methane, carbon dioxide and oxygen. During the monitoring the gas flow, 

barometric pressure and groundwater levels were recorded.   

 A total of six gas and groundwater level monitoring visits have been undertaken over 

a 12 week/3 month period. The monitoring commenced on the 26th October 2017 and 

was completed on the 5th December 2017. The results of the gas and groundwater 

monitoring carried out to date are attached at Appendix E.  
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GROUND CONDITIONS 

Introduction 

The following section presents a summary of the ground conditions encountered 

during the Ground Investigation.  The borehole and trial pit logs are presented in 

Appendix D with the strata proven summarised on three cross sections presented in 

Appendix F.  

The majority of the site is covered by a surface layer of gravel/hardcore of mixed 

lithologies. This material is present throughout most of the site, with the exception of 

the access/road area, car park and loading bay areas in the front of the main buildings. 

Around the rest of the site the gravel/hardcore is in various states of repair and 

contains many dips and hollows that allow water to collect in puddles. Large stockpiles 

of mixed stone and soil are located in the west of the site. 

No topsoil was encountered during the ground investigation. 

Made Ground 

The thickness of the made ground varies across the site. Made ground was 

encountered in all of the trial pits and boreholes to depths of between 0.3 metres 

below ground level (mbgl) and 3.2mbgl. Generally, made ground was encountered to 

a depth of approximately 1.0mbgl. 

The made ground comprises mixed material, generally dark grey, black or brownish 

grey, gravelly, coarse SAND or GRAVEL with varying amounts of concrete, brick, 

concrete, ash, wood and plastic. 

A hydrocarbon odour was observed in the made ground in WATP01, WATP04 and 

WABH08 in the west of the site and in WATP11 in the southern, central part of the 

site. 

Superficial Geology 

In most of the trial pits and boreholes the made ground was underlain by Glacial Till. 

Proven at depths between 0.3mbgl and 3.5mbgl. 
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 The nature of the superficial deposits proven during the ground investigation 

generally confirmed the published geological mapping of Devensian Glacial Till 

highlighted in the Desk Study Report. 

 The glacial till generally comprised dense to very dense, yellowish, greenish grey 

slightly silty, slightly gravelly fine SAND and firm to stiff reddish brown, slightly sandy, 

slightly gravelly CLAY with angular to subrounded gravel. In some layers, the clay is 

soft to firm. 

 Generally, the clay overlies the sand. The sand layer is thicker in the east of the site 

and the clay layer thickens towards the west of the site.  

 Solid Geology 

 The published geological mapping records that the site is underlain by the Mauchline 

Volcanic Formation (MVF) comprising basaltic lavas, tuff, tuff breccia, agglomerate 

with interbedded sandstone and mudstone. 

 Most trial pits and all boreholes were excavated/drilled to refusal in bedrock and 

encountered material interpreted to be weathered mudstone or sandstone 

(interpreted as weathered bedrock). Weathered bedrock was recorded at depths of 

between 1.5mbgl and 4.8mbgl. Generally, weathered bedrock was recorded between 

3.0 and 3.5mbgl across the site. 

 Buried Structures 

 Borehole WABH03A and WABH03B were terminated at 1.80mbgl due to encountering 

mass concrete. The extent of the concrete was not fully investigated due to the 

limitation of the site investigation works. Due to the lack of obstructions in other 

boreholes and trial pits it is unlikely that the concrete is continuous across the site. 

The presence of this concrete will need to be considered by the foundation designers.  

 Gas Monitoring 

 Six gas monitoring visits have been undertaken over a period of three months. The 

results of the gas monitoring at attached at Appendix E and a summary of the results 

are presented in Section 5 of this report. 

 Groundwater 

 Groundwater was encountered in some of the trial pits and boreholes, although the 

majority of the ground investigation points were dry. Groundwater strikes in the 
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boreholes and trial pits varied in location and depth and were recorded between 

0.50mbgl and 3.70mbgl in the glacial till deposits. Over 50% of the ground 

investigation points were dry during the ground investigation. 

Groundwater levels recorded during the monitoring visit carried out on the 26th 

September 2017 varied between 0.48mbgl and 3.82mbgl. These levels remained 

relatively consistent throughout the monitoring period.  

Groundwater levels across the site are therefore irregular and appear to be a function 

of the permeability and geotechnical nature of the superficial deposits and made 

ground. Shallow groundwater is therefore likely to be localised and perched.  

The results of the groundwater level monitoring are attached at Appendix E. 

Despite the irregular nature of the groundwater levels, groundwater flow is likely to 

be slow due to the cohesive nature of the made ground and superficial deposits and 

the flat lying local topography. Increased flow rates may be associated with the more 

granular and permeable deposits within the superficial deposits. The overall flow is 

likely to follow the regional topography and flow in a southerly direction. 

Laboratory Chemical Testing 

The results of the chemical testing of the 18 soil samples and 10 leachability tests are 

attached at Appendix D and are summarised in Section 5 of this report as part of the 

Human Health and Controlled Waters risk assessments. 

In-Situ Geotechnical Testing 

During the drilling of the boreholes, 27 Standard Penetration Tests (SPT) were carried 

out within the various material types encountered. The results of the SPTs, are 

recorded on the Engineer’s Logs of the boreholes (contained within in the Factual 

Report, prepared by IFA, attached as Appendix D).  Uncorrected SPT “N values” ranged 

from 6 to >50.  

SPT N values of 50 were recorded at between 2mbgl and 4mbgl and at an average 

depth of 3mbgl. SPT N values of 50 generally indicate soil strength of very stiff or hard 

or rock strata (boulders or rockhead). Chiselling was instructed at the end of each 

borehole and proved the material at the base of each borehole to be rock, indicating 

that bedrock is shallow beneath the entire site.  
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All of the trial pits, apart from TP04, encountered sandy GRAVEL or materials 

containing subangular to subrounded gravel of sandstone and mudstone of average 

thickness 0.81m at the end of each pit. The SPT N values of 50 are likely to be a 

reflection of the presence of shallow weathered bedrock beneath the site.  

The uncorrected SPT N values which recorded N values of <50 are summarised in Table 

1 and Figure 1. 

Table 1. Summary of uncorrected SPT N Values 

Strata SPT N Values Indicative Soil Strength 

(Based on average) 
Min Max Average 

Made Ground 6 28 17 Stiff 

Silty Sand 31 39 34 Dense 
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Figure 1: Uncorrected SPT Data for Sand and Made Ground 
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Laboratory Geotechnical Testing 

The samples taken from WABH07 and WABH09 have been tested for natural moisture 

content and plasticity and the results of these tests are summarised in Table 2:  

Table 2: Summary of laboratory natural moisture content and plasticity tests 

Strata Borehole Depth (m) Moisture 

Content (%) 

Liquid 

Limit (%) 

Plastic 

Limit (%) 

Plasticity 

Index 

Sandy sility 

CLAY 

BH07 1.90 18 34 20 14 

Silty sandy 

GRAVEL 

BH09 2.50 19.4 40 27 13 

A one dimensional consolidation test (oedometer) was carried out on a sample of the 

sandy, silty, gravelly CLAY taken from borehole WABH09 in the south west of the site 

at a depth of 2mbgl. The results indicate that the coefficient of compressibility (mv) 

for the soil under soil loadings of between 100-200 kPa is approximately 0.2-

0.28m2/MN i.e. medium compressibility (development foundation loading conditions 

not currently known). 

An unconsolidated undrained triaxial compression test was carried out on a sample of 

the sandy, slightly gravelly CLAY taken from borehole WABH08 in the west of the site 

at 1.2mbgl. The undrained shear strength has been recorded as 32kPa. 

Particle size distribution (PSD) testing was undertaken on seven samples. The results 

are summarised in Table 3. The Uniformity Coefficient and Curvature Coefficient for 

the samples tested show that the samples are well- graded.  

Table 3: Summary of PSD results 

Strata Very 

coarse 

Gravel Sand Silt Clay Number of 

samples 

Uniformity 

Coefficient 

(Cu) 

Coefficient 

of 

Curvature 

(Cc) 

Sand 0 0-12 12 58-82 4-8 5 9.9-55 2.5-7.2 

Silt 0 0 41 50 10 1 31 1.4 

Gravel 0 44 29 22 4 1 320 1.1 
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 Hand shear vane testing was undertaken within eight of the trial pits and the results 

of these tests are summarised in Table 4.  

Table 4: Summary of Hand Shear Vane test results 

 Equivalent Shear Stress (kPa)  Description  

TP03 silty CLAY 36 Soft 

TP04 sandy silty CLAY 41 Firm 

TP07 sandy silty CLAY 48 Firm 

TP09 sandy silty CLAY 92 Stiff 

TP10 silty SAND  17 Very Soft 

TP13 silty slightly sandy CLAY 26 Soft 

TP15 SAND  24 Soft 

TP17 sandy CLAY 47 Firm  
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 GEOTECHNICAL ASSESSMENT OF PROPOSED DEVELOPMENT 

 General Overview  

 It is proposed that redevelopment of the site will comprise the construction of an 

Energy Recovery Park with associated car park, weighbridge office and visitor’s centre. 

The assessments and recommendations made in respect of foundations and 

earthworks required for the proposed development are provisional. Once the final 

building design has been approved, specialist foundation designers should be 

consulted and foundation and infrastructure designs prepared. There may be a 

requirement for a supplementary ground investigation, should the appointed 

foundation designers require additional information. 

 Earthworks 

 The topography of the site is lower by approximately 2m in the south east of the site.   

 It is possible that some cut and fill earthworks will be required to prepare the site for 

the proposed development.  Such earthworks will need to be designed with regard to 

ground stability and settlement and the fill materials used shall conform to an 

appropriate earthworks specification to ensure it is fit for purpose as engineered fill. 

To minimise the requirement and cost of of-site disposal it is anticipated that all 

material removed from excavations will be re-used in the proposed development, 

subject to appropriate geotechnical and chemical validation testing, and following the 

approval of the contamination risk assessments by the regulators. 

 Foundations and Infrastructure 

 The SPT results for the made ground were variable indicating the material is soft to 

stiff across the site. The variable nature of the made ground may impact on the 

construction and performance of infrastructure such as buildings, roads, external 

areas, car parks and drainage and therefore this should be taken into consideration 

when designing such structures. 

 The made ground is not considered to be geotechnically suitable to support the 

foundations and floor loads associated with the proposed development due to its 

variable nature and its potential to behave unpredictably under loading. In addition, 

the presences of buried structures/“hardspots”, such as the obstruction encountered 

in WABH03A and WABH03B could lead to unpredictable settlement. Buried structures 
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have the potential to increase the risk of differential settlement of any structures 

founded at shallow depth above them.  

 The variable nature of the made ground may also impact on the construction and 

performance of infrastructure such as roads and drainage and therefore this should 

be taken into consideration when designing such structures.  It is suggested that 

where such obstructions are present beneath proposed buildings and other sensitive 

structures they should be removed by excavation and the resulting void backfilled with 

an appropriate specialised and constructed engineered fill.   

 This would reduce the potential for any over-dig when creating excavations for 

foundations and reduce the risk of obstructions being encountered during piling. 

 Based upon the results of the ground investigation it is concluded that the made 

ground is not suitable for use as a founding strata in its current state as it is likely to 

generate unacceptably high differential settlements when loaded. The underlying 

natural superficial deposits of dense to very dense sands and firm to very stiff clay 

represent a suitable founding strata for shallow spread foundations with allowable 

bearing pressures for these deposits likely to be in the region of 150 kPa. The 

underlying sandstone bedrock is also considered as a suitable founding horizon, with 

a presumed bearing value estimated to be in the region of 200kPa. If spread 

foundations are deemed not appropriate by the foundation engineer, then a piled 

foundation solution could be adopted, with piles extending into competent bedrock.  

 If a piled foundation solution is adopted, it is recommended that the piles are designed 

to take account of possible ground settlement and consider any negative skin friction 

through the made ground deposits.  The potential presence of underground 

obstructions associated with the former site use should also be considered as part of 

any piling design and construction operations. 

 When details of the proposed building loadings and settlement tolerances are known, 

the requirements for additional ground investigation to confirm parameters for 

foundation design purposes should be considered. 

 Rockhead was encountered in the centre of the site at BH03B at 4.10mbgl, none of 

the other boreholes or trial pits encountered rockhead. However, the site engineer 

was instructed to drill boreholes and excavate trial pits own to refusal, as rockhead 

was anticipated to be relatively shallow (up to 3mbgl). On review of the SPT data, 

pictures from the trial pits and the use of chiselling in each borehole, it is likely the 
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dense to very dense sand and gravel material encountered at the base of each 

investigation point is the weather zone associated with bedrock. On average across 

the site the depth to the top of the weathered material is 2.5mbgl.   

 Due to the presence of made ground across the site suspended floor slabs will be 

required. 

 The presence of made ground, should be considered as part of the design with regard 

to issues relating to future ground movements as a result of consolidation settlement.  

 Where proposed structures are to be located within the influence of retained or 

existing trees/planting, guidance relating to foundation heave precautions should 

sought. It is considered that the cohesive soils within the upper few metres at the site 

are likely to be in a state of desiccation in some areas, such that they pose a heave risk 

to proposed structures. 

Roads and Infrastructure 

 Due to potential variability in the strength of the made ground present, consideration 

for road construction should include excavating to a suitable founding level and the 

possible use of geogrid to minimise the potential for settlements, and reduce road and 

pavement construction thickness. It is recommended that standard practice should 

prevail and that an appropriate grid of CBR tests are carried out along the proposed 

road alignment to inform the design of road construction.  

 Shallow groundwater 

 Based upon the observations made during the ground investigation, groundwater 

levels across the site are considered variable and are a function of the permeability of 

superficial deposits and made ground. Localised perched water may be encountered 

in excavations within the glacial till and where more granular horizons are intersected 

and in the made ground. The presence of shallow groundwater in varied locations 

across the site should be taken into consideration if deeper excavations, for either 

foundations or services, are needed. In such instances, consideration of temporary 

dewatering and trench suppport may need to be given. 

 Services  

 Excavations required for services should take into consideration the ground conditions 

at the site. Made ground is located in various thicknesses across the site and could be 

cause for concern when placing services. Other potential obstructions not 
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encountered in the ground investigation may also be present and should be 

considered. Depending on the nature of the excavation and local groundwater 

conditions, temporary supports may be required and (depending on the depth of the 

excavation) temporary dewatering may also need to be considered.  
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 CONTAMINATED LAND RISK ASSESSMENT 

 Legal Framework and Guidance 

 In the UK, contaminated land is regulated by the planning and development control 

system and the contaminated land regime, set out in Part II A of the Environmental 

Protection Act (EPA) 1990. 

 When considering an application for development, the potential for the land to be 

contaminated is a material consideration, and the planning authority should satisfy 

itself that any contamination is properly assessed and adequately remediated, based 

on a suitable for use approach.  This is to ensure that the land is made suitable for its 

proposed new use. 

 The National Planning Policy Framework (NPPF) 2012 forms the basis of the guidance 

that a planning authority will rely on.  The document recommends that: 

“To prevent unacceptable risks from pollution and land instability, planning policies 

and decisions should ensure that new development is appropriate for its location. The 

effects (including cumulative effects) of pollution on health, the natural environment 

or general amenity, and the potential sensitivity of the area or proposed development 

to adverse effects from pollution, should be taken into account. Where a site is affected 

by contamination or land stability issues, responsibility for securing a safe 

development rests with the developer and/or landowner. 

Planning policies and decisions should also ensure that: 

• the site is suitable for its new use taking account of ground conditions and land 

instability, including from natural hazards or former activities such as mining, 

pollution arising from previous uses and any proposals for mitigation including 

land remediation or impacts on the natural environment arising from that 

remediation; 

• after remediation, as a minimum, land should not be capable of being 

determined as contaminated land under Part IIA of the Environmental 

Protection Act 1990; and 

• adequate site investigation information, prepared by a competent person, is 

presented.” 
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The Part II A regime provides a mechanism whereby contaminated sites can be dealt 

with where no redevelopment is planned and is therefore not relevant in this case. 

However, under the Part II A regime, there is a precise, legal definition of 

contaminated land:      

“Contaminated land is any land which appears to the Local Authority in whose area it 

is situated to be in such condition that, by reason of substances in, on or under the land 

that (a) significant harm is being caused or there is a significant possibility of such harm 

being caused; or, (b) significant pollution of controlled waters is being caused or there 

is a significant possibility of such pollution being caused”. 

The updated Contaminated Land Statutory Guidance which came into force in April 

2012 takes a risk based approach to defining contaminated land. This guidance was 

published in order to simplify the regulation of contaminated land and it provides a 

number of categories to define the significance of risk that such land may pose to the 

environment. Should land be investigated and remediated (if necessary) under the 

planning regime, it should not be capable of being defined as Contaminated Land 

under Part II A. 

Guidance on the investigation of contaminated land is given in British Standard 

10175:2011 + A1:2013 “Investigation of potentially contaminated sites – Code of 

Practice”.  It involves an identification of risks due to the presence of contaminants 

and an assessment of those risks based on: 

• The possible sources of contamination.

• The identification of who or what could be affected by the contaminants (the

receptors).

• The possible pathways by which contaminants could migrate to one or more

of the receptors.

A conceptual site model is a representation of the environmental processes that occur 

on or in the vicinity of the site and its purpose is to identify the potential pollution 

linkages that exist on site.  The assessment of the significance of these pollution 

linkages can then be carried out through the risk assessment process. 

Since the conceptual site model underpins every stage of contaminated land 

management, BS 10175:2011 + A1:2013 suggests that such a model should be 

developed for every site.  Accordingly, the results of the Desk Study undertaken by 
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WA was used to identify the source-pathway-receptor relationships that exist on the 

site in a Preliminary Conceptual Site Model. 

Preliminary Conceptual Site Model 

The results of the Desk Study highlighted a number of potential sources of 

contamination, a number of potential pathways and a number of potentially sensitive 

receptors. These were detailed within the preliminary Conceptual Site Model, 

included as part of the Desk Study report, dated March 2015. 

Conceptual Site Model and Qualitative Risk Assessment 

The results of the ground investigation have been used to update the potential 

pollution linkages, which were identified in the Desk Study report and the preliminary 

Conceptual Site Model. These results have been used to identify the significant 

pollution linkages that are likely to exist on site before and during the redevelopment 

of the site for commercial use. A risk assessment has then been undertaken on the 

significant pollution linkages to assess the risks that they pose to various sensitive 

receptors. This in turn allows conclusions to be made regarding the details of any risk 

management actions necessary to facilitate the safe development of the site.  

Human Health – Soil Contamination: Qualitative Risk Assessment 

In order to undertake an assessment of the likely significance of any soil contamination 

present on the site with regards to the risks to the future occupants and users of the 

site, the results of the laboratory chemical analysis have been compared to the 

published Soil Guidance Values (SGV) for the 'commercial' end use that have been 

generated using the updated CLEA methodology. The SGVs are published in the 

Environment Agency Science Report, reference SC050021, dated March 2009. 

At present, only 10 SGV reports have been published under the updated method 

(arsenic, nickel, cadmium, selenium, benzene, toluene, ethylbenzene, xylene and 

phenol). As a result, for the other chemicals recorded within the near surface deposits 

on the site there is a requirement to use alternative methods to assess the significance 

of the recorded concentrations in this Tier 1 assessment. Where an SGV is not 

available, the results have been compared to the updated CIEH/LQM Generic 
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Assessment Criteria (GAC) for Human Health Risk Assessment (2nd edition dated July 

2009), using 'residential with plant uptake' end use.  

 No free phase hydrocarbon contamination was observed within any of the ground 

investigation positions. Therefore, it can be sensibly assumed that exposure is unlikely 

to reach the relevant Health Criteria Value (HCV) and the risk to human health be 

noted that the GACs for the TPH Aliphatic range C10 – C44 exceed it is likely to be 

negligible. 

 The previous SGV for lead was generated using a different approach from the other 

contaminants. As no new SGV or toxicological data has yet been published and due to 

uncertainties on how lead will be assessed in the future, it is considered appropriate 

to use the previous SGV value as a screening value in the absence of any other data. 

Category 4 Screening Levels (C4SL) 

 In March 2014, the Department for Environment, Food and Rural Affairs published 6 

Category 4 Screening Levels within their report “Development of Category 4 Screening 

Levels for Assessment of Land Affected by Contamination” (SP1010). These GAC’s are 

generated using the CLEA model, although the toxicological and exposure parameters  

have been modified so that the values represent “a more pragmatic approach to 

contaminated land risk assessment (albeit still strongly precautionary).” DEFRA state 

that the Category 4 Screening Levels will be used as generic screening criteria.  

Suitable For Use Levels (S4UL) 

 Land Quality Management (LQM) and Chartered Institute of Environmental Health 

(CIEH) have published Suitable For Use Values (S4UL’s) for 82 substances. These 

values, contained within the publication “LQM/CIEH S4ULs for Human Health Risk 

Assessment” (2015) replace the previous values contained within “Generic 

Assessment Criteria for Human Health Risk Assessment (2nd Edition)” dated 2009, and 

reflect the greater knowledge of relevant toxicology and further consideration of 

exposure scenarios. 

 The Soil Organic Matter (SOM) for the made ground has a range of between 0.2% to 

16.0% with a mean of 5.6%. As a conservative assumption, a value of 2.5% has been 

chosen as being reflective of the general site conditions. This value, which also 

represents the worst case scenario, is used in the assessment below. 

 Soil samples were tested for metals and speciated petroleum hydrocarbons, PAH, 
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VOCs and SVOCs. None of the samples recorded any exceedances relative to the 

generic assessment criteria.   

No evidence of asbestos containing materials (ACMs) were recorded in any samples. 

In addition, no visual evidence of ACMs were recorded during the ground 

investigation. 

The SGV for mercury is now split between elemental (1 mg/kg), inorganic (170 mg/kg) 

and methyl (11 mg/kg) mercury. Total mercury was tested within the samples. The 

SGV report for mercury states that, for general surface contamination and to simplify 

the assessment, the SGVs for inorganic mercury can normally be compared with 

chemical analysis for total mercury content because the equilibrium concentrations of 

elemental and methyl mercury compounds are likely to be very low. Based on a 

comparison of total mercury concentrations with the inorganic mercury SGV, no 

exceedances have been recorded. 

Based on a comparison of soil chemical test results with the generic assessment 

criteria for commercial end use, it can be concluded that the site does not pose a 

significant risk to human health and no remedial action is required. 

During future construction works, unidentified soil contaminants may pose a potential 

risk to the site workers. We have assessed the consequence of harm to human health 

as being “medium” based on current CIRIA guidance. Based upon the recorded 

concentrations, and the “low” probability of uptake, the risk posed to site workers 

during the re-development works can be classified as “low risk”. However, it is 

recommended that the Health and Safety Plan for the site includes provision for 

unexpected contaminated materials and that the site workers are provided with 

adequate personal protective equipment (PPE). In addition, during dry periods, it is 

recommended that the site and any temporary stockpiles are dampened down to 

reduce the generation of dust. 

Controlled Waters – Qualitative Risk Assessment 

Controlled waters are considered to be a sensitive receptor to the contaminants 

present on site. The potential receptors are the groundwater within the natural 

superficial deposits and underlying solid strata  

There are no significant surface water features within influencing distance of the site. 
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 The BGS Groundwater Vulnerability (Scotland) map has been consulted to assess the 

vulnerability of groundwater at the site to pollutants.  The map shows the area has a 

vulnerability rating of 4a, described as ‘vulnerable to those pollutants not readily 

absorbed or transformed’.  

 The Groundwater Vulnerability Map Series, Map of Scotland published by the Scottish 

Environment Protection Agency (SEPA), defines the geology beneath at the site as 

being a Non or Weakly Permeable Aquifer. Non or Weakly Permeable Aquifers are 

formations with negligible permeability that are generally regarded as containing 

insignificant quantities of groundwater. 

 The BGS Hydrogeology viewer classifies the bedrock as a low productivity aquifer, 

small amounts of groundwater in the near surface weathered zone and secondary 

fractures and yields up to 2 L/s from rare springs. 

 There are no groundwater abstractions recorded within 250m of the site. 

 Groundwater monitoring has shown that there is a highly variable groundwater level 

beneath the site. The groundwater level is likely to be controlled by localised 

variations in the permeability of the made ground and/or superficial deposits. 

 The primary pathway by which the contaminants are likely to move through the near 

surface deposits into the groundwater is through the migration of leachate generated 

within made ground. 

Assessment of Leachability Analysis 

 A comparison of the leachability analysis conducted during the ground investigation 

has been undertaken against the Resource Protection Values (RPV) for non-hazardous 

substances as outlined in SEPA’s Position Statement WAT-PS-10-01. The RPVs are 

derived from a combination of the UK Drinking Water Standards (DWS) published in 

the Water Supply (Water Quality) (Scotland) Regulations (2001), the World Health 

Organisation Guidelines to Drinking Water Quality and the US EPA National Primary 

Drinking Water Regulations as Tier 1 screening values.  However, it should be noted 

that since it is unlikely that the groundwater will be extracted for use as a potable 

source, the values are considered to be highly conservative. 

 The leachability laboratory test results show very low levels of metals within the made 

ground. None of the samples tested exceed the assessment criteria for metals. With 

regards to metals, it can be concluded that the site does not pose a significant risk to 
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the groundwater. 

The leachability laboratory test results of speciated Total Petroleum Hydrocarbons 

(TPH) were, with few exceptions, below the laboratory detection limits. Where 

applicable, the speciated TPHs were below the World Health Organisation Guidelines 

to Drinking Water Quality. 

Generally, with the exception of benzo(a)pyrene, and PAH as defined by the DWS (sum 

of Benzo(b)Fluoranthene, Benzo(k)Fluoranthene, Benzo(ghi)perylene and Indeno 

(123-cd)pyrene) leachability levels for PAH were low, or below the laboratory limits of 

detection. 

Generally, recorded levels of benzo(a)pyrene are low, but significantly above the 

stringent assessment criteria of 0.01µg/l. WATP04, WATP11 (1.9mbgl) and WAP13 are 

below the assessment criteria while WABH05, WATP11(1.0mbgl), WATP14, WATP16 

and WATP18 record leachability levels between 0.1 and 3.3 µg/l. WATP01 recorded 

the benzo(a)pyrene leachability level at 99 µg/l. This magnitude and spread of 

exceedances are also reflected in the PAH as defined by the DWS. Naphthalene is 

notably below the assessment criteria of 0.1 µg/l in all the soils tested for leachability 

with the exception of WATP01 where tests results record 5.6 µg/l. 

Leachability test results have been compared to the SoBRA assessment criteria for 

industrial use as outlined in their document “Development of Generic Assessment 

Criteria for Assessing Vapour Risks to Human Health from Volatile Contaminants in 

Groundwater”, dated 2017. No contaminants tested exceeded these assessment 

criteria. 

Generally, the leachability laboratory test results show very low levels of the 

determinands tested and, generally, with the exception of some PAHs, there are few 

recorded in concentrations above the assessment criteria.  

Assessment of Groundwater Analysis 

Groundwater laboratory test results of six boreholes across the site recorded very low 

levels of metals. None of the samples tested exceed the assessment criteria for metals. 

With regards to metals, it can be concluded that the site does not pose a significant 

risk to the groundwater. 

The total petroleum hydrocarbons (C10 – C35, aliphatic and aromatic combined) was 

tested for in the groundwater samples. The maximum level of TPH of 1.9 µg/l was 
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recorded in WABH03 which is below any of the World Health Organisation’s 

assessment criteria for individual speciated TPHs. 

 Generally, recorded levels of benzo(a)pyrene are low in all the groundwater samples 

tested however, most boreholes recorded levels of benzo(a)pyrene one order of 

magnitude higher that the DWS of 0.01 µg/l. Slight exceedances of PAH (as defined by 

the DWS) were recorded in all groundwater samples. Exceedances were marginal, and 

within the same order of magnitude as the DWS of 0.1 µg/l. The average concentration 

of benzo(a)pyrene recorded in the groundwater was 0.19 µg/l.  Naphthalene is notably 

below the assessment criteria of 0.1 µg/l in all the groundwater samples tested with 

the exception of WABH05 where test results record 0.14 µg/l. 

 Generally, the groundwater laboratory test results show very low levels of the 

determinands tested and with the exception of some PAHs, there are few recorded in 

concentrations above the assessment criteria.  

Groundwater Risk Assessment 

 While the leachability testing reflects the likely worst case scenario undertaken under 

laboratory conditions with respect to the leachate generation potential of the 

contaminants, the groundwater is an actual measure of the contaminants migrating 

from the soil into the groundwater. The nature of the chemical leachability testing 

within the soil appear to reflect the nature of the chemical testing in the groundwater, 

suggesting that the source of the contamination in the groundwater is the made 

ground located on the site.  

 However, as the former Killoch Colliery was located immediately north of the site, it is 

likely that PAH contaminants, resulting from the degradation of coal and other 

sources, migrates onto the site from the north, and is also likely to provide a source 

for the contamination. 

 The major pollutants associated with discharges from coal spoil heaps are acidity and 

sulphate as a result of the oxidation of pyrite within the coal. Generally, literature 

records suggest that pH from colliery spoil leachate are in the region of 2.8 to 5.8 while 

sulphate levels in leachate vary between 750 and 3,000 mg/l. pH levels recorded in 

the groundwater at the site has a mean of 7.2, in the leachate analysis a mean of 8.2 

and in the soil samples a means of 8.2. Sulphate levels in the soils recorded a mean of 

25 mg/l. This either suggests that the coal associated with the former colliery has a 
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low pyrite content, or that the PAH recorded on the site comes from other sources 

used in processing on the site (specific source is unclear). 

 The distribution of PAH contamination appears to be sporadic, but widespread. Levels 

of PAH in the soils (solid) is low and do not necessary reflect the distribution of the 

PAH levels recorded in the leachability tests and groundwater samples. This may 

substantiate the concept of a potential off-site source making up a component of the 

PAH contamination on the site. 

 The leachability analysis and the groundwater test results show that the made ground 

associated with the site and the neighbouring site to the north is affecting the 

chemical nature of the perched groundwater beneath the site. 

 The superficial deposits below the site vary in thickness between 0.9m and to in excess 

of 3.5m. The particle size distribution of these deposits records high clay and silt 

fractions (between 18 and 30%) that may afford a measure of protection to the 

groundwater in the underlying lavas. However, these deposits are laterally 

inconsistent in sand content and therefore may have zones of relatively high 

permeability. It is likely that there is a hydraulic continuity between the perched 

aquifer in the superficial deposits and the underlying Secondary Aquifer associated 

with the MVF, classified as a low productivity aquifer.  

 The concentrations of PAH, though widespread in the made ground, are relatively low, 

both in terms of the leachability test results and the groundwater test results. 

 Since the deposition of the made ground on the site, large areas of the material have 

not been covered by any form of capping layer, and maximum infiltration has been 

taking place for many decades. It is considered that the concentrations of PAH within 

the groundwater will reduce over time as the made ground is likely to be a declining 

source over time. 

 As part of the proposed development, it is understood that all the stockpiles on the 

site will be removed from site, thus removing a large portion of the potential 

contaminant source. 

 In addition, the proposed development will cover a significant portion of the site with 

buildings/hardstanding. The development will therefore significantly reduce 

infiltration and therefore reduce leaching of the made ground. 

 Any potential benefit to the environment, from undertaking remediation at the site, 



BARR ENVIRONMENTAL LIMITED 
BARR KILLOCH ENERGY RECOVERY PARK 
GROUND INVESTIGATION REPORT  

LE12479/ DECEMBER  2017 Page 28 

with respect to groundwater, is unlikely to justify the cost. Insitu groundwater 

remediation is unlikely to achieve PAH concentrations at levels lower than those 

currently existing in the groundwater. 

Any attempt at remediating the groundwater is unlikely to provide significant benefits 

and remediation of the groundwater is therefore not proposed. 

Human Health – Ground Gas 

Monitoring of groundwater levels and gas concentrations (methane, carbon dioxide, 

oxygen and hydrogen sulphide) in the boreholes has been carried out on six occasions 

over a period of three months, which is the minimum required in accordance with 

CIRIA 665. A total of six monitoring visits have been carried out between 26th October 

2017 and 5th December 2017. The results of the groundwater level and gas monitoring 

carried out to data are attached at Appendix E.   

The gas monitoring boreholes are spread across the site to determine the potential 

for gas generation from the made ground. Three boreholes (WABH01, WABH02 and 

WABH03B) are located along and outside the northern boundary of the site to 

investigate whether gas from the two abandoned colliery shafts is migrating onto the 

site. The location of the mine shafts are shown in Drawing No. LE12479-018. 

The stabilised groundwater levels in three of the six boreholes are above the upper 

level of the borehole installation response zone (WABH01, WABH02, WABH05). The 

groundwater strikes and stabilised levels after 20 minutes were taken into account 

when determining the response zone installation. In WABH01 and WABH02, no water 

strike was recorded during drilling. However, water levels have subsequently risen and 

are now consistently above the response zones in these boreholes. Gas measurements 

recorded in these boreholes cannot therefore, be relied upon. 

The gas monitoring results utilised in the gas risk assessment are summarised in 

Table 5: 

Table 5 – Summary of Gas Measurements (six visits) 

Carbon Dioxide 0.1% to 12.4% gas by volume 

Methane 0.0% to 19.1% gas by volume 

Oxygen 0.8% to 21.5% gas by volume 

Flow rates/Relative 

pressures 

Gas flow rates were recorded between -0.9 to 0.2 l/hr 

Relative pressures were recorded between -0.9 and 3.5 mb. 
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Table 5 – Summary of Gas Measurements (six visits) 

Barometric Pressure Monitoring was undertaken under varying barometric pressures ranging from 

990mb to 1005mb 

 In general, the levels of methane and carbon dioxide are assessed as being low to 

moderate. Low levels of methane were recorded in all the monitoring boreholes 

except in WABH03B where significant concentrations were recorded and in WABH06, 

where high levels were recorded on one occasion. The highest methane concentration 

recorded was 19.1% by volume in WABH03B. Most of the boreholes recorded carbon 

dioxide during all the monitoring visits and recorded levels between 0.1 and 12.4 %. 

High carbon dioxide levels were generally recorded in WABH03B, however the highest 

recorded carbon dioxide was recorded in WABH06. 

 High levels of both methane and carbon dioxide were recorded in WABH03B, located 

near the northern boundary of the site. The source of these gases are likely to 

originate from the former coal shaft, located north of the borehole. The results of the 

gas monitoring from WABH01 and WABH02 cannot be relied upon, and it should be 

assumed that mine gas is also migrating on to the site from the mine shaft located 

near these boreholes.  

 Low levels of methane and carbon dioxide in boreholes WABH06 (with the exception 

of one visit) and WABH09 may be attributed to either mine gas migration or 

decomposing wood, found in the made ground in some of the trial pits. 

 Both carbon dioxide and methane are asphyxiants and should humans be exposed to 

elevated concentrations in deep excavations or confined spaces during or after 

redevelopment works, it could possibly lead to acute health effects. In addition, at 

concentrations between 5% and 15% gas by volume, methane is explosive and 

therefore should an explosive event take place, it could also potentially lead to human 

health effects. 

  The consequences of acute health effects are classified in CIRIA C665 “Assessing risks 

posed by hazardous ground gases to buildings” guidance, dated 2007, as being 

“severe”. During the monitoring programme carried out to date, flow rates have 

generally been slightly negative to slightly positive, but generally can be assessed as 

“low” in accordance with BS8485 (2007). Base upon the levels of carbon dioxide and 
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the flow rate recorded it is considered necessary to introduce risk management 

actions in order to protect human health and the proposed buildings. 

 In order to mitigate this identified potential pollution linkage and reduce the level of 

risk posed by the concentration of methane and carbon dioxide recorded on site, it is 

recommended that during re-development works any works involving personnel 

entering excavations should be carried out in accordance with The Confined Spaces 

Regulations (1997) and The Management of Health and Safety at Work Regulations 

(1999).  

 CIRIA Report C665 provides guidance on the types of gas control measures that might 

be appropriate for managing the risk to acceptable levels. This document presents two 

methods for the assessment of the likely gas protection measures needed on sites; 

the NHBC traffic light system and the modified Card and Wilson methodology. The 

most appropriate method is dependent on the type of development, the NHBC traffic 

light system being recommended for traditional low rise housing with a number of 

assumptions, and the modified Card and Wilson method recommended for all other 

developments. 

 It is considered therefore that the modified Card and Wilson method is the most 

appropriate method for determining the gas protection measures for the proposed 

energy recovery park and associated visitor’s centre.  

 The modified Card and Wilson method involves the comparison of the site-specific Gas 

Screening Value (GSV) and the maximum recorded gas concentrations, with the typical 

values listed, in order to determine which “characteristic situation” is allocated to the 

site. CIRIA C665 then details the likely gas protection measures needed for each 

classification. 

 The GSV (litres of gas per hour) is calculated by multiplying the maximum recorded 

gas concentrations by the measured borehole flow rate using the formula below: 

Borehole flow rate (l/h) x gas concentration (%) = Gas Screening Value (GSV).  

 The calculation is carried out using both the highest recorded methane and carbon 

dioxide concentrations at the site and the worst case scenario is chosen. In order to 

be representative of the site conditions, the concentrations of methane and carbon 

dioxide used in the assessment are only taken from boreholes located within the 

proposed development area. On this basis, the highest recorded gas by volume of 
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methane is 19.1% and the highest recorded value of carbon dioxide 8.0%. The highest 

recorded borehole flow rate is 0.02/h. A flow rate of 0.3l/h is used as it is considered 

the margin of error in the recording device. Therefore: 

• The gas screening value for CO2 = 0.3 x 12.4/100 = 0.037 (l/h) 

• The gas screening value for CH4 = 0.3x 19.1/100 = 0.057 (l/h) 

 The gas screening value is then used to give a characteristic risk assessment of the site. 

Based upon the calculated GSVs, the worst case gas migration from the north of the 

site can provisionally be classified as “Characteristic Situation 1”. However, CIRIA C665 

advises that consideration for increasing the Characteristic Situation should be made 

based on site specific risks. It is considered that, due to the high levels of methane 

recorded in WABH03B and the variable nature of the made ground and superficial 

deposits beneath the site, “Characteristic Situation 2” would be more appropriate for 

this site.  

 This requires low level gas protection measures comprising a membrane and possibly 

ventilated sub-floor void to create a permeability contrast to limit the ingress of gas 

into the buildings. Ventilation of the sub floor void should facilitate a minimum of one 

complete volume change every 24 hours.  

Buildings and Associated Services 

 Buildings, infrastructure and associated services are considered to be a potential 

receptor. Based upon the recorded concentrations of aggressive chemicals such as 

sulphate and pH, the probability of such damage occurring can be classified as 

“unlikely”. Damage to sensitive buildings/services/structures is classified as being a 

“minor” consequence and therefore the resulting risk is “low”. Therefore, in order to 

manage the low risk, all services and concrete to be used during the redevelopment 

of the site should be designed specifically for site conditions. 

 The current method used to classify sulphate resistant concrete to be used on the site 

to control this risk is that detailed in BRE Specialist Digest 1:2005 Third edition 

“Concrete in Aggressive Ground”. Based upon this methodology, and the soluble 

sulphate results obtained during the recent ground investigation, the design sulphate 

class for this site is DS-1 and the aggressive chemical environment for concrete (ACEC) 

classification for the site is AC-1.  

 The concentrations of the contaminants recorded within the near surface soils are low 
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and it is unlikely that there will be a need to consider special requirements regarding 

water supply pipes. However, the developer will need to consult with the relevant 

water supply company regarding the type and installation of water supply pipes.  

 Conceptual Site Model 

 Based upon the results of the ground investigation and the detailed risk assessments 

contained within this report, the preliminary conceptual site model (CSM) presented 

in the Desk Study Report has been revised to show the potentially significant pollutant 

linkages.  In addition, where the risk assessments have identified a requirement for 

risk management actions, these management actions have been incorporated into the 

revised CSM (Table 9). 

 This report has been prepared in general accordance with Environment Agency 

guidance (‘Model Procedures for the Management of Land Contamination – 

Contaminated Land Report (CLR) 11’) and the Construction Industry Research and 

Information Association (CIRIA) Document C552 to formulate the methodology of 

assessment for contaminated land using the contaminant-pathway-receptor model. 

 In the CIRIA methodology, the sensitivity assessment considers the contaminant-

pathway-receptor in conjunction with the pollution linkage concept (described 

below).  This information is then used to classify consequences and the probability of 

a pollution linkage occurring, affording the level of sensitivity of a given receptor to be 

established. 

Pollution Linkage Concept 

 In forming a risk assessment for land contamination, there are three essential 

elements to be given consideration, collectively known as a ‘pollutant linkage’: 

• A contaminant/source – A substance that is in, on or under the land and has 

potential to cause harm or to cause pollution of controlled waters. 

• A receptor – in general terms, something that could be adversely affected by a 

contaminant, these can include people, an ecological system, property or a water 

body; and 

• A pathway – a route or means by which a receptor can be exposed to, or affected 

by a contaminant. 



BARR ENVIRONMENTAL LIMITED 
BARR KILLOCH ENERGY RECOVERY PARK 
GROUND INVESTIGATION REPORT  

LE12479/ DECEMBER  2017 Page 33 

Each of these elements can exist independently, but they create a risk where they are 

linked together, so that a particular contaminant affects a particular receptor through 

a particular pathway.  This kind of linked combination of contaminant-pathway-

receptor is described as a pollutant linkage. 

Sensitivity Assessment Criteria 

By considering the contaminant, pathways and receptors, an assessment of the 

environmental risk is made with reference to the degree of sensitivity of the receptor 

to a contaminant. 

The qualitative sensitivity assessment is conducted by determining the severity of the 

potential consequences, taking into account the probability of risk and by considering 

the sensitivity of the receptor, based on the categories below.  It follows CIRIA 

document C552 terminology and methodology as summarised below: 

Potential Consequences x Probability of Risk = Sensitivity 

(Table 6) (Table 7) (Table 8) 

Table 6 presents the consequences to the receptor of the pollutant linkage being 

realised.  It has four categories, with severe being the most serious and minor being 

the least serious consequence: 

Table 6: Potential Consequences 

Category Definition 

Severe Acute risks to human health (likely to result in “significant harm”), 

catastrophic damage to buildings/property, a short-term risk to a 

particular ecosystem or organism forming part of such an ecosystem, 

major pollution of controlled waters. 

Medium Chronic damage to human health, pollution of sensitive controlled waters, 

significant effects on sensitive ecosystems or species of such ecosystems 

Mild Pollution of non-sensitive waters, significant damage to crops, buildings, 

structures or services 

Minor Harm, although not necessarily significant harm resulting in financial loss 

or expenditure in resolving a problem.  Non-permanent health effects to 

human health although instigates a requirement for protective equipment 

during site works to mitigate health effects. 

The likelihood of the pollution linkage being realised must take into account the 
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presence of the source and position of the receptor as well as the pathway that 

connects them.  Table 7 defines the likelihood of the pollution linkage occurring: 

Table 7: Probability of Risk 

Category Definition 

High Likelihood Pollutant linkage is present; risk of an event is either very likely in the short 

term; almost certain in long term or there is evidence of harm/pollution 

to/of the receptor. 

Likely Pollutant linkage is present including all necessary elements for it to be 

probable that an event will occur over the long term, circumstances dictate 

the event is not inevitable but are possible over short-term and likely over 

long-term. 

Low Likelihood Pollutant linkage is present and there is a possibility of an event occurring, 

although there is no certainty that it will do so.  An event is less likely in the 

short term. 

Unlikely Pollution linkage is present, but the circumstances under which harm would 

occur are improbable even in the very long term. 

 The potential consequences and the probability of the risk occurring are combined to 

form the classification of sensitivity matrix, as presented in Table 8.  It provides a 

sensitivity category for potential receptors if a pollution linkage exists, allowing the 

level of sensitivity of a receptor in a particular circumstance to be determined: 

Table 8: Sensitivity Rating 

Probability of 

Risk 

Potential Severity 

Severe Medium Mild Minor 

High 

Likelihood 

Very High High Moderate Low/Moderate 

Likely High Moderate Low/Moderate Low 

Low Likelihood Moderate Low/Moderate Low Very Low 

Unlikely Low/Moderate Low Very Low Very Low 

 

• Very High Risk:  There is a high probability that severe harm could occur to the 

designated receptor from an identified hazard or there is evidence that severe 

harm to a designated receptor is currently occurring.  Any risk is likely to result 

in substantial liability and requires urgent investigation (if not already 

conducted) and remediation. 

• High Risk:  Harm is likely to occur to a designated receptor from an identified 

hazard.  Substantial liability is likely to be presented from the situation and urgent 
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investigation (if not already conducted) is required, with remedial works 

potentially necessary in the short-term and likely over the long-term. 

• Moderate Risk:  Harm could potentially occur to a receptor from the identified 

hazard.  However, it is either relatively unlikely that any harm would be severe, 

or if any harm were to occur it is more likely to be relatively mild.  Investigation 

to clarify any risk and potential for liability is normally required along with some 

potential remedial works in the long-term. 

• Low Risk: There is the potential for harm to a designated receptor from an 

identified hazard, however, if realised it would normally be mild in a worst case 

scenario. 

• Very Low Risk: There is a low possibility of harm arising to a receptor; in the event 

of this being realised it is unlikely to be severe. 

 In order to accurately process a risk assessment, there is a need to formulate and 

develop a conceptual site model. This will enable identification and assessment of 

pollutant linkages (the process described above of contaminant-pathway-receptor 

linkage).   

 A conceptual site model is a representation of the environmental processes that occur 

on and in the vicinity of the site and its purpose is to identify the potential pollution 

linkages that exist on the site.  The assessment of the significance of these pollution 

linkages can then be carried out through the risk assessment process.  Accordingly, 

the conceptual site model is presented in Table 9.  The potential consequence (Table 

6) and the probability of the pollution linkages occurring (Table 7) are applied to the 

sensitivity matrix to obtain a sensitivity rating (Table 8).  A summary of the risk 

assessment rating is presented in Table 9 with the Conceptual Site Model. 

 

Table 9: Conceptual Site Model and Risk Assessment 

Contaminant 

Source 

Identified 

Pathway 

Potential Receptor Potential 

Consequence of 

Risk Being 

Realised 

Probability 

of Risk 

Being 

Realised 

Level of 

Sensitivity 

 

Soil Contamination 

(Associated with 

made ground on the 

- Direct dermal 

contact 

- Inhalation of 

- Construction workers 

- Future site users  

Medium Low 

Likelihood 

Low/Moderate 
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Table 9: Conceptual Site Model and Risk Assessment 

Contaminant 

Source 

Identified 

Pathway 

Potential Receptor Potential 

Consequence of 

Risk Being 

Realised 

Probability 

of Risk 

Being 

Realised 

Level of 

Sensitivity 

site) vapours/dust 

- Ingestion

- Adjacent land users

- Leaching Groundwater 

Perched groundwater 

in superficial deposits 

and underlying MVF 

(low productivity 

aquifer) 

Medium Likely Moderate 

- Direct Contact Services, Buildings and 

Infrastructure 

(Driveways, Parking 

Bays etc.) 

Medium Low 

Likelihood 

Low/Moderate 

- Plant uptake Plants in future 

landscaped areas 

 Minor Likely Low 

Potential asbestos 

containing materials 

-Inhalation - Construction workers Medium Unlikely Low 

Onsite production of 

ground gases 

generated within 

made ground, 

natural organic 

materials  

Inhalation of 

vapours/gases 

Construction workers 

Future site 

users/occupants 

Severe Low 

Likelihood 

Moderate 

Ignition of 

Explosive Gases 

Construction Workers 

Future site 

users/occupants 

Buildings and 

Infrastructure 

Severe Low 

Likelihood 

Moderate 

Offsite production 

of ground gases 

generated within 

any made ground, 

natural organic 

materials and mine 

gas  

Inhalation of 

vapours/gases 

Construction workers 

Future site 

users/occupants 

Severe Likely High 

Ignition of 

Explosive Gases 

Construction Workers 

Future site 

users/occupants 

Buildings and 

Infrastructure 

Severe Likely High 

Potentially Migration off Local groundwater Mild Likely Low/Moderate 
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Table 9: Conceptual Site Model and Risk Assessment 

Contaminant 

Source 

Identified 

Pathway 

Potential Receptor Potential 

Consequence of 

Risk Being 

Realised 

Probability 

of Risk 

Being 

Realised 

Level of 

Sensitivity 

 

contaminated 

groundwater/ 

perched water 

beneath the site  

site and field drains 

Vapours/gases 

ingress and 

accumulation 

within buildings 

Future occupants of 

the site; 

Buildings and 

Infrastructure 

Minor Low 

Likelihood 

Very Low 
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 CONCLUSIONS AND RECOMMENDATIONS 

 Conclusions 

 The development constraints identified in the Desk Study and now investigated by the 

Ground Investigation should not preclude the proposed Energy Recovery Centre 

development of the site. However, prior to the development of the site, various 

remedial design works will be required. 

Geotechnical:  

 The development constraints that have been identified comprise: 

• Differential settlement associated with made ground across the site; 

• Unpredictable settlement associated with buried structures; 

• The presence of recorded and unrecorded services  

Contamination:  

 Due to the elevated concentrations of methane and carbon dioxide and recorded in 

some of the gas monitoring boreholes, it is considered that gas protection measures 

incorporated in the design of the buildings will be necessary.  

 The results of the chemical tests analysis of soils across the site and associated human 

health risk assessment indicates that the site does not pose a significant risk to these 

receptors and that no remedial action, with respect to contamination, is required.  

 The results of the chemical test analysis for leachability and groundwater and 

associated groundwater risk assessment indicates that the made ground poses a 

moderate risk to the shallow groundwater. However, due to the low groundwater 

vulnerability, a declining source scenario, reduced infiltration following development 

and the fact that remedial action is unlikely to reduce groundwater contamination to 

below current levels, no remedial action is recommended. 

 The low level of contaminants recorded in the near surface soils indicate that special 

measures with regards to water supply pipes are unlikely to be required. However, it 

is recommended that the utilities provider be consulted in this regard.  

 The SCM suggests that there is a hydraulic continuity between the made ground and 

the underlying MVF. Therefore, the use of piles as part of the foundation design would 

not introduce a new contaminant pathway. SEPA will need to be consulted on whether 

they require a piling risk assessment. 
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Other: 

 An assessment of the soluble sulphate in the ground indicates that design sulphate 

class of concrete of DS-1 and aggressive chemical environment for concrete (ACEC) 

classification of AC-1 would be suitable for the site. 

 Due to the clay rich nature of the made ground and underlying superficial deposits, it 

is unlikely that soakaways would be a considered as a suitable drainage option. 

 Recommendations 

 In order to progress the site the following should be considered: 

Geotechnical: 

 The preliminary geotechnical assessment indicates that the underlying superficial 

deposits of dense to very dense sands and firm to very stiff clay represent a suitable 

founding strata for shallow spread foundations.  

 If spread foundations are deemed unsuitable by the foundation engineer, then piled 

foundation to competent bedrock should be adopted. 

 Pile design should be undertaken by a piling specialist and take into consideration 

potential obstructions and the potential for negative skin friction when they pass 

through the made ground deposits.   

 Foundation designers should consider undertaking further ground investigations to 

determine parameters for foundation design purposes. Additional Site Investigation is 

recommended to determine pile design parameters and to inform any planned 

earthworks.  

 Subbase geotechnical improvements and the incorporation of a geogrid into the 

subbase design is likely to be required for road pavements. 

 The potential for settlement of made ground deposits due to additional loading or 

groundwater control should be considered as part of the design. 

 A tree survey should be undertaken and should inform the incorporation of heave 

precautions measures where necessary. 

Contamination: 

 Gas monitoring indicates that there is a gas risk equivalent to “Characteristic Situation 

2” in accordance with CIRIA C665. Accordingly, there will be a requirement to 
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incorporate gas protection measures into the design of buildings comprising a suitable 

membrane and ventilated sub-floor void. 

 Risk assessments have assumed that all stockpiles currently on the site will be 

removed from site. This material should not be used on the site as part of the 

development without undertaking appropriate sampling and risk assessments of the 

stockpiles. 

 Should earthworks be required, it is recommended that a MMP is prepared and 

implemented and approved by a Qualified Person in line with the CL:AIRE Definition 

of Waste Code of Practice.  

 It is recommended that good site practice/construction practice is followed and that 

any unforeseen ground conditions and contamination is assessed when encountered 

during any site excavations or earthworks. 

Other: 

 In order to ensure that planning conditions associated with the proposed 

development are met, it is recommended that the results of the ground investigations 

are submitted to the East Ayrshire Council and SEPA for approval. 

 Perched groundwater has been recorded at variable depths. The design of any 

remedial works should consider the relatively shallow perched water table in certain 

areas of the site. Groundwater control, such as pumping and temporary storage prior 

to discharge, may be required to keep excavations dry. Any groundwater management 

works will need to be carried out in accordance with the requirements of SEPA and 

discharge of water to a foul sewer must be carried out in accordance with temporary 

discharge consent. 

 Large diameter water pipes are known to be located on the site. It is recommended 

that, prior to any work, the location of these pipe be determined. It is likely that 

Utilities company will require development stand-off zones or build over agreements. 

Advice from the utility company should be sought. 

 During the re-development works the following risk management actions are 

recommended to protect site workers and nearby residents: 

i. Ensure that the site Health and Safety Plan considers and makes allowances for 

the potential contamination identified at the site; 
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ii. Site workers are supplied with appropriate PPE;

iii. Dampening down of site during dry periods;

iv. Where appropriate, the works are carried out in accordance with the Confined

Spaces Regulations 1997, and other appropriate guidance/legislation.
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1 INTRODUCTION 

1.1.1 Wardell Armstrong LLP (hereafter ‘WA’) have been appointed by Barr Environmental 

Ltd (hereafter ‘Barr’) to undertake surface water quality monitoring in relation to the 

consented Energy Recovery Park at Killoch in East Ayrshire (‘the Site’).   

1.1.2 Planning permission (15/0413/PP) for the Killoch Energy Recovery Park was granted 

on 22nd June 2017.  Following the submission of the Construction Environment 

Management Plan (CEMP) to discharge condition seven, East Ayrshire Council 

requested that the baseline water quality of the Site be established. 

1.1.3 The purpose of the pre-construction water quality monitoring is to undertake a 

programme of baseline water quality monitoring at the Site to inform future 

environmental permit applications and provide Barr with confidence in the pre-

construction condition of the Site with respect to surface water quality. 

1.1.4 Key water quality parameters that have been monitored during the baseline phase 

have included suspended solids (silts) and hydrocarbons, as well as parameters 

associated with a potential legacy contamination from former land uses at the Site 

and adjacent land (offsite).   

1.1.5 Soil and shallow groundwater sampling were undertaken in the Phase 2 Site 

Investigation (SI) completed by WA in September 2017, which showed a low-level 

legacy of contamination in the shallow Made Ground from heavy metals, petroleum 

hydrocarbons and polycyclic aromatic hydrocarbons (PAHs) from historical activities 

at the Site.  The SI also concluded that onsite soils have neutral pH and low sulphate 

contents, so did not appear to have been affected by coal pyrite oxidation from colliery 

stockpiles / waste from the coal transfer area to the north of the Site.   

1.1.6 The Site is underlain by a surface water drainage system (hereafter referred to as the 

‘Storm Water Drain’) trending west to east, northeast to southwest and north to south 

as shown on Drawing LE12479/027.  

1.1.7 This report presents the water quality results from March 2019 to February 2020, 

screens the results against Environmental Quality Stands (EQS) and provides 

interpretation of the results.  This report also establishes a preliminary hydrochemical 

Conceptual Site Model, which aims to identify water pathways and sources in the pre-

demolition / construction period.   
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1.1.8 This report should be read in conjunction with the Walkover Survey Report, detailing 

a site walkover undertaken on 12 February 2020 to identify potential sources and 

pathways of pollution affecting the Storm Water Drain (Appendix 1). 
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2 METHODOLOGY  

2.1 Monitoring Locations 

2.1.1 The monitoring locations are summarised in Table 1 and their locations shown on 

Drawing LE12476/027.  

2.2 Sampling 

2.2.1 The procedure for obtaining water quality samples is presented in Appendix 2.  

Sampling was undertaken in accordance with the British Standard for Water quality - 

Sampling, Part 3: Preservation and handling of water samples (BS EN ISO 5667‑3:2018) 

and the samples were sent to a UKAS / ISO 17025 accredited laboratory. 

2.3 Analysis  

2.3.1 Water quality results were screened against Environmental Quality Standards (EQS) in 

accordance with Scottish Environment Protection Agency (SEPA) Supporting Guidance 

(WAT-SG-53) Environmental Quality Standards and Standards for Discharges to 

Surface Waters (version 7, September 2019).  

2.3.2 A preference was given to screening using the maximum allowable concentrations 

(MAC) listed for the environmental Quality Standards (EQS) if available over annual 

averages (AA) because the amount of data available for analysis represented less than 

one full year’s worth of data e.g. infrequent detections above the limit of detection. 

2.3.3 Bioavailability of the dissolved metals was calculated using the methodology outlined 

in UKTAG (2014) River and Lake Assessment Method, Specific Pollutants (Metals), 

Metal Bioavailability Assessment Tool (M-BAT) ISBN: 978-1-906934-57-6. 
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3 RESULTS  

3.1.1 The laboratory results are provided in Appendix 3 and Appendix 4 presents the results 

screened against EQS.  This section provides a summary of the main observations from 

the laboratory results by class of compound. 

3.2 Physico-chemical Parameters 

3.2.1 Results for field physico-chemical parameters are presented in Table 2 and the below 

section considered the laboratory physico-chemical parameters. 

3.2.2 Across all the samples, the values of electrical conductivity at 20°C were found to 

range between 0.26mS/cm at location X4 and 12.80mS/cm in MH3, with the average 

across the Site at 1.98mS/cm. 

3.2.3 High pH values (greater than pH9) were recorded on two occasions:  

• pH of 11.90 at AD1 on 21/05/2019; and  

• pH of 9.16 at AD1 on 30/07/2019. 

3.2.4 Low pH values (less than pH6) were recorded for two samples: 

• pH of 3.49 was recorded at MH2 on 25/09/2019; and 

• pH of 4.14 was recorded at X3 on 12/02/2020. 

3.2.5 For all other samples, pH was recorded between 6.99 and 8.35.  

3.3 Inorganics 

Major anions 

3.3.1 Chloride concentrations were found to range between 9mg/l and 5210mg/l across all 

samples.  The highest chloride concentration at each location occurred in February 

2020, with the exception of AD2.  The highest recorded concentration of chloride 

(5210mg/l) was recorded in MH3 on 12/02/2020.  The lowest recorded concentration 

(9mg/l) was recorded in AD1 on 25/09/2020 – this sample was taken following rainfall 

observed during monitoring on 25/09/2020.  Chloride concentrations within AD1 

(9mg/l to 227mg/l) are generally observed to be below concentrations observed 

within the manholes (MH1 27.6mg/l to 2590mg/l, MH2 30.3mg/l to 244mg/l, MH3 

37.5mg/l to 5210mg/l and MH4 62.9mg/l to 76.9mg/l.  

3.3.2 When considering the EQS (AA) for chloride, the averages for MH1 (662mg/l), MH3 

(1084mg/l) and AD2 (1005mg/l) have exceeded the EQS (AA) limit of 250mg/l.  The 

EQS (AA) exceedance are likely the result of elevated concentration in 19/11/2019 and 
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12/02/2020, as prior to these dates the concentrations was less than the EQS (AA) 

limit.   

3.3.3 Chloride appears to become elevated in winter months, with the highest recorded 

value of 5210mg/l at MH3 on 12/02/2020 and on this day there was also elevated 

chloride at MH1 (2590mg/l) and at AD2 (265mg/l), which is above the EQS (AA) of 

250mg/l.  For the rest of the samples, chloride was in the range of 15.70mg/l (X3) to 

244mg/l (MH2) on 12/02/2020. 

3.3.4 Sulphate concentrations are often highest at MH2 (range from 385mg/l to 862mg/l) 

except on 30/07/2019 when AD1 had the highest concentration of 793mg/l.  After this 

date, sulphate decreased in AD1 and aligned with MH1 concentrations.  MH1 

concentrations ranged from 171mg/l to 500mg/l.  The presence and absence of 

bicarbonate and carbonate is tied with the pH value.  When pH is greater than 8.3 the 

amount of bicarbonate beings to fall and carbon begins to be detected.  Carbonate 

was only detected at AD1 on occasions when there is also a corresponding high pH 

values, while the highest concentration of carbonate (643mg/l) was recorded when 

pH was 11.9.      

Nutrients 

3.3.5 There were detections of Nitrate as N ranging between 0.05mg/l to 2.86mg/l, and 

Nitrite as N ranging between 0.02mg/l to 0.98mg/l.  Ammoniacal Nitrogen as N was 

found to range between 0.20mg/l and 0.91mg/l.  The EQS for Ammoniacal Nitrogen 

as N is based from the 99th percentile of annual data, which is presenting in  Table 3 

There are EQS exceedances for MH3 and AD2.  

3.4 Metals /Cations 

3.4.1 The detected dissolved metal results are summarised in Table 4 for each sampling point. 

The following dissolved metals were detected within at least one sampling location; 

however, these have no applicable EQS: 

• Barium;

• Beryllium;

• Boron;

• Calcium;

• Chromium;

• Magnesium;

• Potassium;

• Selenium;

• Sodium; and

• Vanadium.
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3.4.2 Appendix 4 details the EQS values and the results screened against EQS.  Table 5 

summarises the occurrences of EQS exceedances for dissolved metals.  The following 

observations can be made for dissolved metals based on Table 4, Table 5 and Appendix 

4: 

Major Cations 

• Dissolved calcium was detected at concentrations from 17.8mg/l to 257mg/l. 

• Dissolved magnesium was detected at concentrations between 0.19mg/l (AD1 on 

21/05/2019) to 75.60mg/l (MH2 on 19/11/2019). 

• Dissolved sodium was found to range between 14mg/l to 2820mg/l. 

• Dissolved potassium was detected at all sampling locations during all sampling 

events and was found to range between 1.19mg/l to 25.30mg/l. 

Minor Cations 

• The mean aluminium concentrations exceed the EQS (AA) of 15µg/l at all sampling 

locations, with the exception of MH4.  Dissolved aluminium concentrations are 

typically highest within MH2.  Aluminium concentrations were found to range 

between 10.1µg/l to 3290µg/l.  

• Dissolved arsenic concentrations within sampling locations MH1 (mean of 

1.09µg/l), MH2 (mean of 0.98µg/l) and MH3 (mean of 1.19µg/l) remain similar 

between sampling events.  Concentrations within AD1 have increased since 

30/07/2019 and were recorded as 6.46µg/l on 12/02/2020. 

• Dissolved barium has been detected (above 0.2µg/l the laboratory limit of 

detection (LOD)) at all locations on at least one occasion. 

• Dissolved beryllium was detected on one occasion in MH2 (2.75µg/l) on 

25/09/2019, and one occasion at X3 (0.81µg/l) on 12/02/2020.  All other samples 

taken were below the 0.1µg/l LOD. 

• Dissolved boron was found to be present at all sampling locations (with the 

exception of X4) with concentrations found to range from 10.9µg/l to 122µg/l.  

• The highest cadmium concentration of 2.12µg/l was recorded in MH2 on 

25/09/2019.  The remaining samples were found to range between 0.08µg/l to 

1.68µg/l.  There were frequent EQS (AA and MAC), exceedance at MH2, MH3 and 

MH1.  
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• Dissolved chromium was detected on one occasion at locations MH1

(21/05/2019), MH3 (25/09/2019) and AD2 (25/09/2019).  Chromium

concentrations within MH2 were found to range between 2.12µg/l to 6.28µg/l,

while for AD1 concentrations ranged between 1.37µg/l to 23.2µg/l.  Chromium

was not detected within MH4.

• Dissolved copper concentrations were similar within MH1 (mean of 2.86µg/l),

MH3 (mean of 2.63µg/l) and AD1 (mean of 2.58µg/l).  In MH4 dissolved copper

was only detected once on 21/05/2019 (0.43µg/l).  The highest concentrations

were recorded within MH2, where values were found to range between 2.05µg/l

and 137µg/l.

• Dissolved iron concentrations across the sampling locations were found to range

between 0.02mg/l and 6mg/l.  The highest concentrations (0.26mg/l to 6mg/l)

were found in MH2.  Dissolved iron was only detected on one occasion within

MH4 (0.04mg/l on 21/05/2019) and was not detected above the LOD at AD2.  The

mean iron concentration within MH2 were found to exceed the EQS (AA) of 1mg/l.

• Dissolved lead was detected within samples from MH2 (21/03/2019 and

25/09/2019 (EQS MAC exceedance)), MH3 (25/09/2019) and AD1 (21/05/2019

and 25/09/2019).  Where dissolved lead was detected, concentrations were

found to range between 0.29µg/l to 1.74µg/l.  Dissolved lead was not detected

within MH1, MH4 or AD2.

• Dissolved mercury was detected on two occasions in MH1 (25/09/2019 and

12/02/2020) and MH2 (21/03/2019 and 25/09/2019), and on one occasion in

MH3 (25/09/2019) and AD1 (21/05/2019) respectively.  There were no detections

in MH4 and AD2.  Detected concentrations were found to range between 0.01µg/l

to 0.07µg/l.

• Dissolved nickel was detected at all sampling locations for all sampling events, and

was found to range between 0.23µg/l to 402µg/l.  The concentrations within MH3,

MH4 and AD2 were generally found to be much lower than those encountered

within MH1, MH2 and AD1.  There were frequent EQS (AA) exceedances for MH1,

MH2 and AD1 with EQS (MAC) exceedances for AD1 (one occurrence 30/07/2019)

and MH2.

• Dissolved selenium was detected within MH2 on four occasions, with detected

concentrations ranging between 1.27µg/l to 3.33µg/l. Dissolved selenium was
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detected on one occasion within MH3, MH4, and X3, and on two occasions within 

AD1. 

• Vanadium was detected within MH1, MH2, MH3, AD1 and AD2 on at least one 

occasion, with detected concentrations ranging between 1.02µg/l to 13.1µg/l. 

• Zinc was detected at all sampling locations on at least one occasion.  The highest 

concentration detected was within MH2 (622µg/l), and the lowest within MH1 

(0.60µg/l). 

3.5 Hydrocarbons 

Aliphatic Hydrocarbons 

3.5.1 Total Petroleum Hydrocarbons (EPH C6-C40, aq.) were detected at all locations at 

concentrations between 106µg/l and 9380µg/l.  The highest concentrations detected 

were in AD1 and AD2, which are above ground surface water sampling locations.  

Aromatic Hydrocarbons 

3.5.2 There were no detections of Benzene, Toluene, Ethylbenzene, m.p – Xylene, o-Xylene, 

Methyl tertiary butyl ether (MTBE), or the sum of Benzene, Toluene, Ethylbenzene and 

Xylene (Total BTEX), therefore there were no exceedances of EQS for these 

compounds. 

Polycyclic Aromatic Hydrocarbons (PAHs) 

3.5.3 PAHs have been detected at all sampling locations on multiple occasions, see Table 5.  

There have been regular exceedances of the EQS (AA and MAC) for several PAHs 

across all sampling locations and in particular in MH1, MH2, MH3 and AD2.   

3.5.4 The annual average for benzo(a)pyrene and fluoranthene have exceeded the EQS (AA) 

of 0.00017µg/l and 0.0063µg/l, respectively: MH1 (0.02983µg/l and 0.0579µg/l), MH2 

(0.03900µg/l and 0.0666µg/l), MH3 (0.02735µg/l and 0.0611µg/l), MH4 (0.22065µg/l 

and 0.3054µg/l), AD1 (0.91933µg/l and 2.0173µg/l) and AD2 (0.04745µg/l and 

0.1841µg/l).  Additionally, AD1 (0.191µg/l) and AD2 (0.188µg/l) annual averages have 

exceeded the EQS (AA) of 0.100µg/l for anthracene.  

3.5.5 There are EQS (MAC) exceedances for anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, fluoranthene. 

3.5.6 In terms of total detected PAHs, AD1 and AD2 often have the highest total PAH 

concentrations as illustrated by the following result:   
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• On 21/05/2019, AD1 (first time sampled) recorded total PAHs of 18.6µg/l, when 

MH3 and MH4 were recorded as 0.165µg/l and 4.08µg/l.   

• On 30/07/2019 total PAHs were only detected in AD1 and AD2 (first time 

sampled).  On 25/09/2019 the total PAH concentration at AD1 was 6.54µg/l and 

AD2 was 3.48µg/l.  While total PAHs were detected in MH1, MH2 and MH3, 

concentrations at these monitoring points were, 0.24µg/l, 0.12µg/l and 0.098µg/l, 

respectfully.   

• On 19/11/2019 the total PAH concentration at AD2 was 38.9µg/l, which is the 

highest recorded value, while MH1 was 1.37µg/l, MH2 was 2.26µg/l and MH3 was 

1.31µg/l.   

• AD1 was not sampled on 19/11/2019 due to low water level and frozen water. 

3.5.7 Although there appears to be a general occurrence of PAHs across the Site (as shown 

by both individual and total PAHs), it is likely that AD1 and AD2 are the dominant 

source of the total PAHS at MH1.   
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4 DISCUSSION 

4.1.1 Six monitoring rounds have been undertaken to provide the baseline monitoring data 

for the Site.  Monitoring rounds have been undertaken under a variety of hydrological 

conditions over the course of 12-month period.  This has included summer dry 

conditions and winter wet conditions, therefore accounting for different degrees of 

dilution within the drainage system.  The February 2020 monitoring round was 

characterised by particularly wet conditions, resulting in low concentrations for many 

parameters.  However, the wet conditions allow for observations of runoff routes 

across the Site, which provided value information for the understanding of source-

pathway-receptor (SPR) linkages.        

4.1.2 The Walkover Survey (Appendix 1) identified four main SPR linkages that are likely to 

be prevalent at the Site, which are summarised in Table 7 and are discussed in the 

following section.  

4.2 Sources 

4.2.1 The following chemical characteristics would be expected for each of the listed 

sources1, which is described in greater detail in the sections that follow: 

Coal dust  

• Acidic pH (typically less than pH 6). 

• Black (or orange colour) discolouration to the water. 

• Relatively elevated iron concentrations. 

• Relatively elevated dissolved copper concentrations. 

• Relatively elevated dissolved cadmium concentrations. 

• Relatively elevated dissolved nickel concentrations. 

• Relatively elevated sulphate concentrations. 

• Relatively elevated dissolved zinc concentrations. 

4.2.2 The result indicated that X3 and MH2 have a coal dust signature, which is discussed 

further in Section 4.3.  

Concrete leachate 

• Alkaline pH (typically greater than pH 9) 

 
1 It should be noted that the absence of one or more characteristic does not eliminate a source type. 
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• Grey / brown discoloration of the water. 

• Presence of detectable carbonate (and absence or lower concentrations of 

bicarbonate). 

• Relatively elevated dissolved aluminium concentrations. 

• Relatively elevated calcium concentrations. 

4.2.3 The result indicated that AD1 have a concrete leachate signature, which is discussed 

further in Section 4.3.  

Oil and hydrocarbons 

• Visible iridescent oil sheen. 

• Strong smell of oil. 

• Relatively high concentrations of TPH. 

• Presence of PAHs. 

4.2.4 The result indicated AD1 and AD2 have an oil and hydrocarbon signature, which is 

discussed further in Section 4.3.  

4.3 Pathways 

4.3.1 Pathways across the Site generally involve surface water traveling overland into gullies 

and manholes into the Storm Water Drain, with water leaving the Site at MH1.  The 

Phase 2 SI completed by WA in September 2017 indicated a low-level legacy of 

contamination in the shallow Made Ground from heavy metals, petroleum 

hydrocarbons and PAHs from historical activities at the Site.  The SI also concluded 

that onsite soils have neutral pH and low sulphate contents, so did not appear to have 

been affected by coal pyrite oxidation from colliery stockpiles / waste from the coal 

stocking transfer area to the north of the Site.   

4.3.2 The following section focuses on those pathways that have been identified as routes 

for sources of contaminates (as discuses in Section 4.2) to enter the Storm Water Drain 

and therefore leave the Site at MH1.  

Pathway 1: from coal transfer area to Storm Water Drain  

4.3.3 As identified in the Appendix 1 Walkover Survey Report (Appendix 1) at water quality 

monitoring location X3, black water, which was suspected to be laden with coal dust, 

was observed to enter the manhole that is thought to connect to a Storm Water Drain 

manhole within the Site.  Black water was recorded at MH2 in February 2020 and to a 
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lesser extent at MH1 following dilution.  This suggests that water from the coal 

transfer area is reaching the Storm Water Drain and leaving the Site via MH2 and MH1. 

4.3.4 When comparing the pH, dissolved iron, sulphate, copper, cadmium, nickel and zinc 

of X3, MH2 and MH1 on the 12/02/2020 the following comments can be made: 

• pH at X3 was 4.14, at MH2 pH was 7.7 and at MH1 pH was 7.66.  This suggests

that the water was being diluted before it reached MH2.  A sample from the

surface water pool caused by a blocked/ partially blocked manhole in the parking

area (monitoring location X4), which is thought to be connected to MH2, had a pH

of 7.77, indicating the effects of dilution.

• Dissolved iron in X3 was 0.49mg/l, at MH2 was 0.26mg/l at MH1 was 0.14mg/l

and at X4 was less than the limit of the detection (<0.0019mg/l).  This suggests

that the dominant source of dissolved iron at MH2 is likely to be X3.

• Sulphate was recorded at MX3 as 459mg/l, MH2 as 385mg/l, MH1 as 171mg/l and

X4 as 11.4mg/l.  This suggests that the dominant source of sulphate at MH2 is

likely to be X3.

• Dissolved copper was recorded at X3 as 102µg/l, MH2 as 2.05µg/l, MH1 as 3.1µg/l

and X4 as 0.72µg/l.  This suggests that X3 may be a dominant source of copper at

MH2.  However, dissolved copper in the water becomes diluted or the

concentrations are reduced by precipitation by the time it reaches MH2.

• Dissolved cadmium at X3 was 1.68µg/l (an EQS AA and MAC exceedance), at MH2

was 0.7µg/l (an EQS AA and MAC exceedance), at MH1 was 0.74µg/l (an EQS AA

and MAC exceedance) and at X4 was below the limit of detection (<0.08µg/l).  This

suggests that the dominant source of dissolved cadmium at MH2 is likely to be

from X3.

• Dissolved nickel at X3 was 126µg/l, MH2 was 72.70µg/l, MH1 was 20.6µg/land at

X4 was 0.59µg/l.  This suggests that the dominant source of dissolved nickel at

MH2 is likely to be from X3.

• Dissolved zinc at X3 was 487µg/l, MH2 was 172µg/l, MH1 was 62.2µg/l and at X4

was 2.79µg/l.  This suggests that the dominant source of dissolved zinc at MH2 is

likely to be X3.

• The results suggests that X3 is the dominate source of water to MH2 however the

results also suggest that X4 either does not connect to MH2 or X4 is fully blocked
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and there is no flow to MH2, this is supported by Site observations of a large 

surface water accumulation above the X4  manhole. 

4.3.5 On 25/09/2019 MH2 had an acidic pH of 3.49, had high sulphate (490mg/l – EQS (AA) 

exceedance), had very high aluminium (3290µg/l), high cadmium (2.12µg/l – EQS (AA 

and MAC) exceedance), high dissolved iron (6mg/l – EQS (AA) exceedance), high 

copper (137µg/l), high nickel (274µg/l) and high zinc (622µg/l).  This suggests that on 

this day the dominant flow to MH2 contained coal dust from X3.   

4.3.6 On the same day at MH1, the concentrations were diluted but there was an EQS (AA) 

exceedance for cadmium.  This suggests on certain days the X3 to MH2 pathway can 

be a dominant flow at MH1, and this is likely to account for the iron staining and 

orange discolouration to the water (characteristic of pyrite oxidation in the coal) has 

been recorded on MH2 and MH1.     

Pathway 2: From Concrete Batching Plant To Surface Water Accumulation At 

Footpath  

4.3.7 As discussed in the Appendix 1 Walkover Survey Report water from the vicinity of the 

concrete batching plant (water quality monitoring location X2) and the concrete 

washout sump were seen to have a brown/grey colour and travel down topographic 

gradient towards AD1 from there it travels to the south until it reaches a pavement 

where it accumulates.  

4.3.8 When sampling was undertaken on 12/02/2020 it had snowed overnight, which was 

starting to melt during the sampling.  This was likely to have caused dilution of the 

water at X2, as chemically it does not fit the profile of a concrete signature; the pH 

was 7.97, there was no carbonate only bicarbonate and the aluminium concentration 

was not significantly elevated (31.9µg/l).  AD1 also did not have elevated aluminium 

(21.2µg/l) and had only bicarbonate present, therefore it is likely the pH was less than 

8.3.  The laboratory declared that there was insufficient sample for pH testing. 

Physico-chemical field readings were not taken of AD1 as water was considered to be 

visually contaminated.  

4.3.9 AD1 has on 21/05/2019 and 30/07/2019 recorded pH greater than 9 and elevated 

aluminium with EQS (AA - 15µg/l and MAC - 25µg/l) exceedances.  On 21/05/2019 AD1 

has 11.9pH, no bicarbonate but carbonate, aluminium was 589µg/l and calcium was 

201mg/l.  On 30/07/2019, pH was 9.16, bicarbonate and carbonate were both 

detectable, dissolved aluminium was 55.4µg/l and calcium was 252mg/l.  This suggests 
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that on these days AD1 had a concrete signature and on subsequent visits due to rain 

or ice and snow the water became more diluted and the signature less distinctive.   

4.3.10 MH1 pH has ranged between 7.31 to 8.35, only bicarbonate concentrations were 

recorded (no carbonate).  While there have been EQS (AA and MAC) exceedance for 

aluminium these have been less than the concentrations recorded at AD1.  Therefore, 

it is unlikely that AD1 is a dominant source of water to MH1.   

Pathway 3: From Asphalt Plant To Storm Water Drain 

4.3.11 In regard to total PAHs AD2 and AD1 appear to be the dominant sources of the PAHs 

at the Site.  However, frequent detections and EQS exceedances at MH2 and MH3 

suggests that PAHs are entering the Storm Water Drain from a number of locations 

across the Site and possibility offsite as well.  The Walkover Survey (see Appendix 1) 

identified water with iridescence / oil sheen in the vicinity of the asphalt plant flowing 

into the sump / vehicle wash bay, which outfalls to AD2.  It is, therefore, likely that the 

asphalt plant is the source of the PAHs at AD2, which make their way to MH1 in the 

Storm Water Drain.   

4.3.12 AD1 also has elevated PAHs but during the walkover survey there were no signs of an 

iridescent / oil sheen nor have the Site notes or photographs from previous sampling 

rounds recorded one.  AD1 is trafficked by vehicles and is downslope of a refuelling 

area, so it could be possible that runoff from the asphalt plant area (and vehicle 

emissions) may be the source of PAHs to AD1.    

Pathway 4: From Eastern Storage Area To Strom Water Drain 

4.3.13 There are no water quality monitoring locations, which would have picked up the 

water from this source or pathway.  As shown on Drawing LE12479/027, MH4 appears 

to be on a different section of the Storm Water Drain to the manhole at Walkover 

Location 23.   it is likely that the water with iridescent / oil sheen observed in the 

eastern storage area, which was observed to flow into a Storm Water Drain would 

have TPH and PAHs present.  See Appendix 1 for further details and photos of this 

source and pathway.  

4.4 Other Sources and Site Conditions 

4.4.1 The elevated chloride in winter suggests road salts are either being used onsite or are 

being tracked into site from the A70.  It appears that MH3 is particularly suspectable 

to elevated chloride and this may be due to its position close to the Site entrance and 

the car parking area.  It is likely that MH1 received the majority of its high chloride 
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from MH3, but a dilution effect will have occurred as it received water from the rest 

of the drainage system.  

4.4.2 The EQS exceedances for ammoniacal nitrogen as N at MH3 and AD2 suggest decaying 

vegetative matter at MH2 or a possible leaking of sewers at MH3.  Elevated 

ammoniacal nitrogen as N can also occurs from point source agricultural discharges; 

however, as MH3 and AD2 are located reasonably centrally within the Site and nitrate 

concentrations are low therefore offsite agricultural activities are unlikely to be the 

source.  

4.5 Outfall 

4.5.1 The discussion in the preceding sections suggests that MH1 records a composite water 

quality signature from all the different branches of the Storm Water Drain system.  At 

different times, the water quality in MH1 is likely to vary depending on the relative 

dominance of flow from each branch of the Storm Water Drainage system.  In 

addition, it appears that the combination of the water from the different branches 

may be causing a dilution effect, neutralisation of pH and at times chemical 

attenuation for parameters with large differences in concentration between different 

flow inputs to MH1.  However, when there are multiple branches all with, for example, 

elevated aluminium, PAHs and cadmium, this can lead to EQS exceedances at the site 

outfall at MH1.  
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5 CONCLUSIONS 

5.1.1 The results from the analysis of the water quality samples to date support the findings 

that there are four main source-pathway-receptor (SPR) linkages at the Site, as shown 

by the findings of the Walkover Survey (Appendix 1).   

5.1.2 The first SPR linkage is of water with a coal water signature from the Coal Transfer 

Area into the Storm Water Drain to MH2 and them to MH1.  Water with a coal dust 

signature typically has elevated dissolved iron, sulphates, copper, cadmium, zinc and 

tends to be acidic (less than Ph 6).  These characteristics were recorded in samples 

taken from MH2, in particular on 25/09/2019 and 12/02/2020.  The sampling on 

12/02/2020 indicated that the water from X3 was being diluted before it reached MH2 

and then it was further diluted in MH1 by the other branches of the Storm Water Drain 

entering MH1.  On the 25/09/2019, EQS exceedances were recorded in MH2 and MH1 

for cadmium, which suggests that on certain days, the water from X3 is most likely not 

diluted and water from the Coal Transfer Area can be a dominant source  of 

contaminates recorded at MH1. 

5.1.3 The second SPR linkage is for water with a concrete leachate signature from the 

Concrete Batching Plant.  There is a large pool of standing water at the Concrete 

Batching Plant and along with a concrete washout sump, which is liable to overtop, 

runoff flows downslope towards a pool of water at AD1 and from there, it flows to the 

south until it reaches a pavement where it accumulates.  On the 12/02/2020 samples 

taken from AD1 and the standing water by Concrete Batching Plant did not shown a 

concrete leachate signature, as the pH was less than 9 and neither dissolved 

aluminium nor calcium were elevated in the samples.  It is thought that melting snow/ 

rain had caused a dilution of the water on 12/02/2020 because pH at this monitoring 

point has typically been greater than 9, with elevated dissolved aluminium with EQS 

exceedances and high calcium concentrations.  MH1 pH is typically neutral to slightly 

alkaline (pH ranged from 7.31 to 8.35) and the samples did not have high calcium 

concentrations.  There were some elevated concentrations of dissolved aluminium 

and EQS exceedances, but it is thought that this is because MH1 receives a mix of 

water from the different branches of the Storm Water Drain (e.g. MH2).  Therefore, it 

was concluded that AD1 and the concrete batching plant is unlikely to be a dominant 

source of contaminated water flow to MH1.   

5.1.4 The third SPR linkage describes water containing oil from the asphalt plant where a 

large accumulation of surface water adjacent to the plant has formed, which flows 
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into a sump / vehicle wash bay, and then enters another sump (AD2) and the Strom 

Water Drain, which outfalls at MH1.  The water surrounding the asphalt plant had an 

iridescent / oil sheen and a strong smell of oil.  In regard to total PAHs, AD2 (from 

asphalt plant) and AD1 (possibility from the refuelling area) appear to be the dominant 

sources of the PAHs at the Site.  However, frequent detections and EQS exceedances 

at MH2 and MH3 suggests that PAHs are entering the Storm Water Drain from a 

number of locations across the Site and possibility also from offsite (e.g. coal transfer 

area).   

5.1.5 The fourth SPR linkage identified in the Appendix 1 Walkover Survey Report (Appendix 

1) was oil water from the east of the Site.  There were patches of iridescence / oil 

sheen observed on the ground in multiple locations.  Based on the location of these 

patches it is suggested that the source is likely to be the diesel pump (the diesel 

storage unit appears to have internal bunding and there were no leaks observed 

adjacent to it) and from leaking broken down/ stored vehicles and bowsers.  The water 

from these areas was seen to flow in a westerly direction before entering the Storm 

Water Drain at a manhole with an open top.  There are no water quality monitoring 

locations, which would have picked up the water from this source or pathway.  

Therefore, no further comments can be made on this SPR linkage. 

5.1.6 The above suggests that the water at MH1 is most likely a composite of all the different 

branches of the Storm Water Drain system, from which relative flows and 

contributions of potential pollutants may vary.  However, it also appears that the 

combination of the water from the different branches may be causing a dilution effect 

in some circumstances or conversely, when there are additive effects from multiple 

branches all with, for example, elevated aluminium, PAHs and cadmium, this can lead 

to EQS exceedances. 

5.1.7 In addition to the above pathways, elevated concentration and EQS exceedances of 

chloride in the winter months was principally the result of winter surface treatment 

with road salt onsite or being tracked into site from the adjacent A70 highway.  Also, 

EQS exceedances at MH3 and AD2 are likely to be the result of either decaying 

vegetative matter at AD2 or a possible leaking of sewers at MH3. 

5.1.8 When the Killoch Energy Recovery Park enters it demolition, construction and 

operational, as the concrete batching plant and the asphalt plant would continue to 

be operational the sources of contaminate to the Storm Water Drain are likely to 

remain.  When the western area of the Site is redeveloped, and the Storm Water is 
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redirected, and abandoned water from the coal transfer area would also be directed 

into the new Strom Water Drain and therefore this source will remain.  The water 

quality baseline characterised in this report therefore represents the sources that are 

likely to be present during the operation of the Killoch Energy Recovery Park.  

However, it should be noted that the works to the Storm Water Drain in the west of 

the Site could lead to changes in the contaminants detected at the outfall (MH1) 

during operation as the volumes of flow to the manhole change.  
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6 RECOMMENDATIONS 

6.1.1 It is recommended that the following are undertaken: 

• As one years’ worth of baseline water quality data has been collected there is no

formal requirement to continue the water quality monitoring.  However, it would

be advisable to continue to monitor if there is likely to be a gap of greater than

one year between the end of this monitoring period and the start of the

demolition / construction works for the Killoch Energy Recovery Park.  The reason

for this would be to provide up to date data for any permitting requirements to

provide pre-demolition/ construction information to contractors to aid

monitoring any improvements / changes in site management, environmental

permits for discharges and to prevent any significant gap in the water quality

record.

• If further water quality monitoring is required (as determined by Barr), it is

recommended that the sampling frequency is reduced to quarterly (four rounds

per 12-month period), as the baseline has been characterised.  Monitoring may

also be advisable if there are changes to activities and operations undertaken at

the Site, which may change the baseline water quality for the Site.
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Table 1: Monitoring Locations 

Location ID Description* 
Number of Times 

Sampled 
Approximate NGR 

MH1◼ 
600mm culvert passing through chamber.  Approx. 1.6m to invert level from cover level, good flow in pipe.  Four smaller inlets to chamber.  Two 150mm pipe inlets in 
east of chamber, lower partially bricked up – approx. 1.2m to invert level of lower pipe.  Two 150mm pipe inlets in west of chamber – approx. 1.2m to invert level of 
lower.  Slight flow in lower pipe, no flow in upper.  This is the most downstream point of the drainage system. 

6 NS 48084 20346 

MH2 
Site Supervisor stated that flow can be heard after a period of heavy rain.  Manhole on road adjacent to grass/tree lined area.  600mm culvert passing through chamber.  
1.5m to invert level from cover level.  No inlets to chamber identified.  Minor flow, silt and cobble sediment in base of culvert. 

6 NS 48004 20345 

MH3 
Manhole at corner on access road to operational section of Site.  The manhole has two inlets and one outlet.  Standing water within 300mm pipe approx. 4cm deep.  
Western inlet filled with silt.  Base of chamber was also filled with silt.  Approx. 0.9m from silt in base of chamber to cover level.  Very slow flow of water through 
chamber.  Sampling with bucket, difficult to prevent incorporation of silt in sample. 

6 NS 48076 20392 

MH4 
Manhole on raised vehicle loading platform.  150mm drain at base of chamber with steady flow of water, approx. 2.1m to invert level from cover level.  Inlet near base 
of chamber from the south, approx. 1.7m to crown. 

2 NS 48163 20403 

AD1 
Area of permanent standing water formed in a depression adjacent to a workshop, which overflows towards MH2.  Seepage with orange staining noted from a concrete 
wall circa 20m up gradient. 

4 NS 47989 20441 

AD2 A sump / vehicle wash bay collecting runoff from eastern side of the Site.  Adjacent to paint shop, vehicle washing area and a tar plant. 4 NS 48147 20470 

Coal Pond WC A watercourse that is connected to a pond within the coal transfer area. 1 NS 47876 20336 

X1 A large pool had formed adjacent to the asphalt plant, which had an iridescence / oil sheen and floating oil and there was a strong smell of oil / asphalt from the water.   1 NS 48121 20509 

X2 A large pool of brown/grey water had formed adjacent to the concrete batching plant. 1 NS 48031 20489 

X3 
A manhole within the coal transfer area, which on the day of the survey (12/02/2020) was observed to received water from the coal transfer area.  This manhole is 
thought to be connected to the Storm Water Drain and is upstream of MH2.   

1 NS 47943 20422 

X4 
A surface water pool that has formed as a manhole in a parking area has become partially blocked.  It is thought this manhole is connected to the Storm Water Drain 
and is upstream of MH2.   

1 NS 47976 20335 

Note 
* For photographs of the monitoring locations, see Appendix 1 Walkover Survey Report, Appendix 1.  
◼ Due to health and safety concerns (opening manhole in the highway during low visibility and snow), access to the MH1 manhole was unavailable on 12/02/2020.  Therefore, water quality samples were taken from the manhole immediately upstream of 
the regularly monitored MH1.  The flow in both manholes represent the water leaving the Site and there are no inflows between the two manholes.   
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Table 2: Physico-chemical Field Readings and Site Notes 

Location Date 

Dissolved 
Oxygen 

Concentration 
(mg/l) 

Dissolved 
Oxygen 

Saturation 
(%Sat) 

Actual 
Conductivity 

(µS/cm) 

Temp 
(°C) 

Specific 
Conductivity 

(µS/cm) 

Salinity 
(PSU) 

Total 
Dissolved 

Solids 
(ppt) 

pH Site Notes 

MH1 

21/03/2019 11.14 95.26 472.17 8.47 689.95* 0.34 0.45 6.43 Light brown water, no odour, 0.20m depth, flow recorded at 0.80m/s. 

21/05/2019 Physico-chemical field readings unavailable due to technical issued with probe. No site notes available. 

30/07/2019 8.79 94.15 582.49 17.50 679.91* 0.33 0.44 7.03 No site notes available. 

25/09/2019 9.24 96.36 507.33 15.73 616.42* 0.30 0.40 6.34 Brown, not very clear water. 

19/11/2019 11.05 92.58 1510.80 6.88 2310.43* 1.17 1.50 6.62 Water dark grey and cloudy. 

12/02/2020 12.61 98.40 - 3.20 7169.00# 4.37 - 7.47 Water was black in colour. 

MH2 

21/03/2019 10.43 89.01 765.67 8.39 1121.49* 0.55 0.73 6.43 Orange/brown water, no odour, visible flow but no measurement of flow achieved as water too shallow (0.03m depth) 

21/05/2019 9.43 90.27 329.62 8.54 430.38* 0.21 0.28 8.45 No site notes available. 

30/07/2019 7.44 79.85 647.25 17.63 753.20* 0.37 0.49 6.69 
Site operatives reported that prior to the Site visit, surface water drain which leads to MH2 had backed up after a large amount of 
rain and had overflowed over kerb. 

25/09/2019 9.15 95.97 843.22 15.98 1018.69* 0.51 0.66 3.59 Light brown to yellowish water, clearer than MH1. 

19/11/2019 10.50 88.67 641.39 7.18 972.22* 0.48 0.63 6.27 Water was grey in colour and slightly cloudy. 

12/02/2020 11.76 95.40 - 5.30 10.00# 0.00 - 8.08 Water had a strong black colour. 

MH3 

21/03/2019 10.24 87.87 732.79 8.56 1068.11* 0.53 0.69 6.61 Clear/brown water, no odour, water depth: 0.20m, no flow. 

21/05/2019 Physico-chemical field readings unavailable due to technical issued with probe No site notes available. 

30/07/2019 8.64 91.39 462.11 16.92 546.44* 0.27 0.36 7.62 No site notes available. 

25/09/2019 9.18 94.53 437.88 15.18 539.04* 0.26 0.35 7.32 Light brown, clear water.  Smell of oil indicated. 

19/11/2019 8.41 72.92 1065.34 8.23 1567.23* 0.78 1.02 6.94 Water had a grey colour and was slightly cloudy. 

12/02/2020 12.98 99.20 - 2.00 13084.00⧫ 8.36 - 7.38 Water had a brown colour and a slight oil smell. 

MH4 

21/03/2019 10.86 92.50 386.37 8.34 568.39* 0.27 0.38 6.62 Light brown water, no odour, water.  visible flow but no measurement achieved as water too shallow (0.02m) 

21/05/2019 Physico-chemical field readings unavailable due to technical issued with probe. No site notes available. 

30/07/2019 No sample could be taken due to low water level.  Manhole contains more silt than previously.  

25/09/2019 No sample could be taken due to low water level.  No colour to the water however small particles of brick and mortar were present in the water when a small volume of water was taken from the manhole.  Not possible to take sample. 

19/11/2019 N/A No sample could be taken due to low water level. 

12/02/2020 11.53 94.80 - 5.80 454.00⧫ 0.21 - 8.05 Water had an orange/ brown colour and was cloudy.  There was insufficient water to take samples for chemical analysis. 

AD1 

21/03/2019 N/A N/A 

21/05/2019 Physico-chemical field readings unavailable due to technical issued with probe. No site notes available. 

30/07/2019 Physico-chemical field readings unavailable as water was considered to be visually contaminated. Iron staining emanating from boundary wall with neighbour.  During heavy rain there is indications of flow towards surface drains. 

25/09/2019 Physico-chemical field readings unavailable as water was considered to be visually contaminated. Water colour was brown to grey, and opaque, indicating suspended solids. 

19/11/2019 N/A No sample could be taken due to low water level and frozen water. 

12/02/2020 Physico-chemical field readings unavailable as water was considered to be visually contaminated. Water was a grey/ brown colour and cloudy. 

AD2 

21/03/2019 N/A N/A 

21/05/2019 N/A N/A 

30/07/2019 Physico-chemical field readings unavailable as water was considered to be visually contaminated No site notes available. 

25/09/2019 Physico-chemical field readings unavailable as water was considered to be visually contaminated. Water colour was brown, there was oil in the water and the water was not clear.  There was a smell of oil. 

19/11/2019 12.15 89.32 3315.47 1.83 5947.01* 3.11 3.87 9.23 
Water was grey in colour and cloudy.  A water with an oil sheen was observed entering the interceptor from the north / asphalt 
plant. 

12/02/2020 13.13 96.90 - 1.55 1160.00⧫ 0.61 - 8.02 Water had a grey colour and was cloudy with an oil smell. 

Coal Pond 
WC 

12/02/2020 9.06 72.60 - 4.90 531.00⧫ 0.25 - 7.37 Water had a black colour. 

X1 12/02/2020 Physico-chemical field readings unavailable as water was considered to be visually contaminated. Water had a brown colour with an iridescent / oil sheen and floating oil.  There was a strong smell of oil from the water. 

X2 12/02/2020 13.51 99.80 - 1.70 674.00⧫ 0.31 - 8.20 Water had a grey/ brown colour and was cloudy. 

X3 12/02/2020 12.77 99.30 - 3.73 867.00⧫ 0.40 - 7.31 Water had a black colour. 

X4 12/02/2020 13.34 100.60 - 2.60 290.00⧫ 0.10 - 7.87 Water was clear of sediment and had no discoloration. 

Note 
N/A = Not Applicable as no sample was taken 
- = not available 

* = at 25°C
⧫= at 20°C 
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Table 3 Ammoniacal Nitrogen as N EQS Exceedances 
Monitoring Location 99th Percentile of Ammoniacal Nitrogen as N (mg/l) 

MH1 0.40 

MH2 0.53 

MH3 0.89 

MH4 0.22 

AD1 0.62 

AD2 0.73 

Note 
EQS for 99th Percentile of Ammoniacal Nitrogen as N is 0.7mg/l of freshwater. 
When results were less than the limit of detection (LOD) these have been included in the calculation 
assuming they are at the limit of detection value.  
Orange box indicated EQS has been exceeded. 
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Table 4: Dissolved Metals Summary Statistics 

Parameter Unit 

Monitoring Location 

MH1 MH2 MH3 MH4 AD1 AD2 Coal 
Pond 
WC 

X1 X2 X3 X4 
MIN MAX 

No.
*  

AVE MIN MAX 
No.

* 
AVE MIN MAX 

No.
* 

AVE MIN MAX 
No.

* 
AVE MIN MAX 

No.
* 

AVE MIN MAX 
No.

* 
AVE 

Aluminium µg/l 10.10 98.40 6 40.88 41.50 3290.00 4 881.80 11.50 307.00 5 81.46 ND 21.2 589.00 4 210.15 11.90 36.70 3 23.43 ND 194.00 31.90 920.00 10.50 

Arsenic µg/l 0.69 1.66 3 1.09 0.70 1.18 3 0.98 11.50 1.50 4 1.19 0.64 0.90 6.46 4 2.63 1.11 3.93 3 2.57 0.99 1.46 2.86 ND ND 

Barium µg/l 27.80 265.00 4 97.75 35.70 58.70 4 44.88 38.80 535.00 4 184.70 31.60 48.70 2 40.15 46.50 228.00 4 115.78 44.30 88.70 3 65.30 48.10 40.20 46.00 26.80 24.60 

Beryllium µg/l ND 2.75 ND ND ND ND ND ND ND 0.81 ND 

Boron µg/l 33.40 63.70 4 43.65 52.50 84.60 4 68.93 33.90 122.00 4 76.88 75.90 83.30 2 79.60 10.90 89.30 4 55.68 28.60 97.70 3 61.03 52.30 35.50 34.90 83.20 ND 

Cadmium µg/l 0.08 0.74 3 0.43 0.57 2.12 3 1.13 0.12 1.00 2 0.56 ND 0.25 0.27 2 0.26 ND ND ND ND 1.68 ND 

Calcium mg/l 63.20 10.20 6 119.47 107.00 225.00 6 162.83 45.30 184.00 6 105.77 88.70 96.40 2 92.55 76.50 252.00 4 153.55 65.90 257.00 4 132.38 67.80 88.00 80.00 113.00 17.80 

Chromium µg/l 10.20 2.12 6.28 2 4.20 1.04 ND 1.37 23.20 2 12.29 1.12 ND ND ND ND ND 

Copper µg/l 1.73 3.74 3 2.86 2.05 137.00 3 47.13 0.94 5.32 3 2.63 0.43 1.12 3.71 3 2.58 1.51 2.38 2 1.95 2.77 0.82 0.66 102.00 0.72 

Iron mg/l 0.14 0.38 3 0.28 0.26 6.00 3 3.38 0.02 0.28 2 0.15 0.04 0.05 0.38 2 0.21 ND 0.09 0.25 ND 0.49 ND 

Lead µg/l ND 1.08 1.74 2 1.41 1.06 ND 0.29 0.61 2 0.45 ND ND 0.48 ND 12.40 ND 

Magnesium mg/l 13.00 43.00 6 25.25 23.10 75.60 6 40.70 8.14 45.10 6 20.16 20.00 21.60 2 20.80 0.19 45.50 4 18.75 16.20 22.70 4 19.13 10.80 23.30 20.70 25.10 2.63 

Mercury µg/l 0.01 0.07 2 0.04 0.01 0.02 2 0.01 0.03 ND 0.02 ND ND ND ND ND ND 

Nickel µg/l 16.30 164.00 6 70.43 60.80 402.00 6 195.75 0.69 2.17 6 1.55 1.62 2.72 2 2.17 0.83 184.00 4 56.31 3.19 7.80 4 5.38 2.79 5.77 9.61 126.00 0.59 

Potassium mg/l 5.74 23.50 6 14.51 9.89 25.20 6 17.02 9.72 25.30 6 15.37 2.45 11.60 2 7.03 6.40 15.40 4 10.72 4.93 24.70 4 12.56 4.63 4.56 4.50 3.46 1.19 

Selenium µg/l ND 1.27 3.33 4 2.18 1.50 1.05 1.41 3.76 2 2.59 ND ND ND ND 5.94 ND 

Silicon mg/l 2.42 36.40 0.50 ND 4.09 2.03 5.25 2.46 2.68 3.35 0.60 

Sodium mg/l 27.00 1420.00 6 381.72 30.00 164.00 6 82.82 27.70 2820.00 6 584.12 35.40 40.80 2 38.10 14.00 152.00 4 55.73 25.00 2030.00 4 2.03 31.60 31.60 34.10 39.30 30.20 

Vanadium µg/l 1.47 7.41 2 4.44 1.02 6.38 2 3.70 2.15 2.37 3 2.28 ND 1.94 13.10 4 5.16 2.96 4.03 2 3.50 ND ND ND ND ND 

Zinc µg/l 1.68 79.30 4 41.15 4.70 622.00 4 242.93 16.70 86.40 4 43.45 1.28 4.75 2 3.02 9.66 40.40 3 23.65 4.99 10.60 3 8.06 19.20 6.83 4.61 487.00 2.79 

Note 
*Number of samples used to create the average 
AVE = Average, MIN = Minimum Result, MAX = Maximum Result 
AVE, MIN and MAX values are not available when the parameter was only detected once.  Detection limit values were not used in the calculation of the means for location with two or more detections. 
ND = No Detections 
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Table 5: Dissolved Metals EQS Exceedances 

Dissolved 
Metal 

EQS 

21/03/2019 21/05/2019 30/07/2019 25/09/2019 19/11/2019 12/02/2020 

Sample 
Point 

Concentration / 
Bioavailable 

Concentration 

Sample 
Point 

Concentration / 
Bioavailable 

Concentration 

Sample 
Point 

Concentration / 
Bioavailable 

Concentration 

Sample 
Point 

Concentration / 
Bioavailable 

Concentration 

Sample 
Point 

Concentration / 
Bioavailable 

Concentration 

Sample 
Point 

Concentration / 
Bioavailable 

Concentration 

Aluminium 
15µg/l (AA)* 

25µg/l (MAC)* 

MH1 15.80µg/l AD1 589.00µg/l MH1 41.90µg/l MH2 3290.00µg/l MH1 63.80µg/l AD1 21.20µg/l 

MH1 98.40µg/l MH2 41.50µg/l MH3 307.00µg/l MH2 125.00µg/l AD2 21.70µg/l 

MH2 70.70µg/l MH3 43.20µg/l AD1 175.00µg/l MH1 15.30µg/l 

MH3 21.40µg/l AD1 55.40µg/l AD2 36.70µg/l MH3 24.20µg/l 

X1 194.00µg/l 

X2 31.90µg/l 

X3 920.00µg/l 

Arsenic 50µg/l (MAC)* Detections but no exceedances 

6.1.2 Cadmium 

Hardness Class AA MAC 

- - - - - - 

Class 3: 50 to < 
100mg CaCO3/l 

0.09 0.6 
MH2 0.571µg/l MH1 0.460µg/l MH1 0.74µg/l 

MH2 2.120µg/l MH2 0.70µg/l 

Class 4: 100 to < 
200mg CaCO3/l 

0.15 0.9 
MH3 0.124µg/l MH3 1.00µg/l 

AD1 0.248µg/l X3 1.68µg/l 

Class 5: ≥ 
200mg CaCO3/l 

0.25 1.5 

Copper 1µg/l bioavailable (MAC) - - - - - - MH2 
137.00µg/l / 

40.88µg/l 
- - - - 

Iron 1µg/l (AA) MH2 3.87µg/l - - - - MH2 6.00µg/l - - - - 

Lead 
1.2µg/l bioavailable (AA)  

14µg/l bioavailable (MAC) 
Detections but no exceedances 

Nickel 
4µg/l bioavailable (AA)  

34µg/l bioavailable (MAC) 

MH2 
125.00µg/l / 

27.68µg/l 
MH1 

17.30 µg/l / 9.75 
µg/l 

AD1 
184.00 µg/l / 
184.00 µg/l 

MH1 
77.40µg/l / 
17.38µg/l 

MH1 127.00µg/l / 
23.70µg/l 

- - MH2 
60.80 µg/l / 26.97 

µg/l 
MH2 

274.00µg/l / 
34.52µg/l 

MH2 
402.00µg/l / 

74.93µg/l 

AD1 
38.20µg/l / 
22.83µg/l 

Zinc⧫ 10.9µg/l bioavailable (AA) 

MH2 60.82µg/l 

- - - - 

MH1 32.75µg/l 

- - - - 
MH2 329.19µg/l 

MH3 37.59µg/l 

AD1 19.17µg/l 

Notes 
EQS = Environmental Quality Standard 
AA = Annual Average 
MAC = Maximum Allowable Concentration 
Italic text indicates an exceedance in AA 
Bold text indicates an exceedance in MAC 
- Indicates no EQS exceedance on sampling round.
+Scottish Environment Protection Agency Supporting Guidance (WAT-SG-53) Environmental Quality Standards and Standards for Discharges to Surface Waters (version 6.1, February 2018)
* Bioavailability calculated from UKTAG (2014) River and Lake Assessment Method, Specific Pollutants (Metals), Metal Bioavailability Assessment Tool (M-BAT) ISBN: 978-1-906934-57-6.
⧫ The EQS for Zinc required prior to applying the standard for bioavailable zinc in rivers and freshwater lochs, 1μg/l must be subtracted from the measured or otherwise estimated concentration of dissolved zinc in the river or part thereof or the loch or
part thereof. This has not been undertaken as it would make no material difference to the EQS exceedances.
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Table 6: Polycyclic Aromatic Hydrocarbons Detections 

Parameter EQS* 
21/03/2019 21/05/2019 30/07/2019 25/09/2019 19/11/2019 

Sample Point Concentration Sample Point Concentration Sample Point Concentration Sample Point Concentration Sample Point Concentration 

Acenaphthene 
(Found in petroleum, diesel exhaust, cigarette smoke, and 
emissions from burning oil, coal and wood) 

N/A 

ND ND AD1 0.102µg/l AD1 0.134µg/l AD1 0.102µg/l MH1 0.045µg/l 

MH4 0.022µg/l AD2 0.038µg/l AD2 0.143µg/l MH2 0.119µg/l 

      AD2 0.611µg/l 

Acenaphthylene 
(Found in petroleum, diesel exhaust, cigarette smoke, and 
emissions from burning oil, coal and wood) 

N/A 

ND ND AD1 0.101µg/l AD1 0.128µg/l AD1 0.085µg/l MH1 0.032µg/l 

  AD2 0.016µg/l AD2 0.104µg/l MH2 0.012µg/l 

      AD2 1.100µg/l 

Anthracene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, automobile exhaust, 
plant oils, and grilled and smoked meat and fish.  It is also 
found in emissions from combustion of oil, coal, wood and 
waste) 

0.100µg/l   
(AA) 

0.100µg/l 
(MAC) 

MH4 0.010µg/l AD1 0.240µg/l AD1 0.181µg/l MH1 0.010µg/l MH1 0.045µg/l 

  MH4 0.057µg/l AD2 0.062µg/l MH2 0.009µg/l MH2 0.115µg/l 

      AD1 0.153µg/l AD2 0.650µg/l 

      AD2 0.313µg/l   

Benzo(a)anthracene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, automobile exhaust, 
plant oils, and grilled and smoked meat and fish.  It is also 
found in emissions from combustion of oil, coal, wood and 
waste) 

N/A 

MH1 0.014µg/l AD1 0.834µg/l AD1 0.611µg/l MH1 0.015µg/l MH1 0.054µg/l 

MH4 0.030µg/l MH4 0.241µg/l   AD1 0.331µg/l MH2 0.079µg/l 

      AD2 0.060µg/l MH3 0.051µg/l 

        AD2 1.510µg/l 

Benzo(a)pyrene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, automobile 
exhaust, plant oils, and grilled and smoked meat and fish.  It 
is also found in emissions from combustion of oil, coal, wood 
and waste) 

0.00017µg/l 
(AA) 

0.27µg/l 
(MAC) 

 

MH1 0.023µg/l AD1 1.170µg/l MH3 0.007µg/l MH1 0.009µg/l MH1 0.057µg/l 

MH4 0.053µg/l MH2 0.003µg/l AD1 1.410µg/l MH3 0.008µg/l MH2 0.075µg/l 

  MH3 0.005µg/l AD2 0.012µg/l AD1 0.178µg/l MH3 0.089µg/l 

  MH4 0.388µg/l   AD2 0.083µg/l AD2 2.100 µg/l 

Benzo(b)fluoranthene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, automobile exhaust, 
plant oils, and grilled and smoked meat and fish) 

0.017µg/l 
(MAC) 

MH1 0.035µg/l AD1 1.730µg/l MH1 0.006µg/l MH1 0.014µg/l MH1 0.087µg/l 

MH4 0.075µg/l MH2 0.006µg/l MH3 0.012µg/l MH2 0.007µg/l MH2 0.110µg/l 

  MH3 0.013µg/l AD1 1.950µg/l MH3 0.016µg/l MH3 0.164µg/l 

  MH4 0.532µg/l AD2 0.035µg/l AD1 0.956µg/l AD2 3.450µg/l 

      AD2 0.103µg/l   

Benzo(g,h,i)perylene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, automobile exhaust, 
plant oils, and grilled and smoked meat and fish) 

N/A 

MH1 0.040µg/l AD1 1.260µg/l MH4 0.529µg/l AD2 0.015µg/l MH1 0.041µg/l 

MH4 0.106µg/l MH3 0.006µg/l AD1 0.597µg/l MH1 0.020µg/l MH2 0.057µg/l 

      MH3 0.023µg/l MH3 0.147µg/l 

      AD1 0.847µg/l AD2 2.610µg/l 

      AD2 0.155µg/l   

Benzo(k)fluoranthene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, automobile exhaust) 

0.017µg/l 
(MAC) 

MH1 0.017µg/l AD1 0.783µg/l AD1 0.763µg/l MH1 0.007µg/l MH1 0.036µg/l 

MH4 0.033µg/l MH4 0.256µg/l AD2 0.015µg/l AD2 0.061µg/l MH2 0.042µg/l 

        MH3 0.060µg/l 

        AD2 1.300µg/l 

Chrysene 
(formed during incomplete combustion of coal, oil, gas, wood, 
waste, tobacco) 

N/A 

MH1 0.016µg/l AD1 1.160µg/l AD1 0.824µg/l MH1 0.007µg/l MH1 0.059µg/l 

MH4 0.032µg/l MH4 0.253µg/l   AD1 0.094µg/l MH2 0.078µg/l 

        MH3 0.109µg/l 

        AD2 1.940µg/l 

Dibenzo(a,h)anthracene 
(formed during incomplete combustion of coal, oil, gas, wood, 
waste, tobacco) 

N/A 
MH4 0.010µg/l AD1 0.212µg/l AD1 0.155µg/l AD1 0.119µg/l MH1 0.022µg/l 

  MH4 0.101µg/l     AD2 0.407µg/l 
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Table 6: Polycyclic Aromatic Hydrocarbons Detections 

Parameter EQS* 
21/03/2019 21/05/2019 30/07/2019 25/09/2019 19/11/2019 

Sample Point Concentration Sample Point Concentration Sample Point Concentration Sample Point Concentration Sample Point Concentration 

Fluoranthene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, automobile exhaust, 
plant oils, and grilled and smoked meat and fish) 

0.0063µg/l 
(AA) 

0.1200µg/l 
(MAC) 

MH1 0.0430µg/l MH1 0.0293µg/l MH1 0.0106µg/l MH1 0.0266µg/l MH1 0.1800µg/l 

MH4 0.0647µg/l MH2 0.0266µg/l MH2 0.0080µg/l MH2 0.1590µg/l MH2 0.2160µg/l 

AD1 3.8300µg/l MH4 0.5460µg/l MH3 0.0182µg/l MH3 0.0081µg/l MH3 0.1570µg/l 

AD1 1.2700µg/l AD1 0.9520µg/l AD2 6.1000µg/l 

AD2 0.0862µg/l AD2 0.2820µg/l 

Fluorene 
(formed during the incomplete combustion of coal, oil, gas, 
wood, waste and tobacco.  It is found in coal tar, sewage 
sludge.  It is also in smoke from burning newspapers and plant 
materials.  It occurs in cigarette smoke) 

N/A 

ND ND AD1 0.270µg/l AD1 0.161µg/l MH1 0.025µg/l MH1 0.141µg/l 

MH4 0.032µg/l AD2 0.131µg/l MH2 0.018µg/l MH2 0.293µg/l 

AD1 0.018µg/l AD2 2.070µg/l 

AD2 0.522µg/l 

Indeno(1,2,3-cd)pyrene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in cigarette smoke, exhaust from burnt 
coal, soot, coal tar, petroleum asphalt, automobile exhaust 
and used motor oil) 

N/A 

MH1 0.017µg/l AD1 0.792µg/l AD1 1.060µg/l MH1 0.006µg/l MH1 0.043 µg/l 

MH4 0.041µg/l MH3 0.006µg/l AD2 0.009µg/l AD1 0.582µg/l MH2 0.068 µg/l 

MH4 0.325µg/l AD2 0.070µg/l MH3 0.072 µg/l 

AD2 1.730 µg/l 

Naphthalene 
(fuels such as petroleum and coal naturally contain it and is 
released by the burning tobacco or wood) 

2µg/l (AA) 
130µg/l 
(MAC) 

ND ND AD1 0.23µg/l AD1 0.24µg/l MH1 0.01µg/l MH1 0.10µg/l 

MH4 0.08µg/l AD2 0.01µg/l MH2 0.01µg/l MH2 0.21µg/l 

AD1 0.10µg/l MH3 0.01µg/l 

AD2 0.14µg/l AD2 1.12µg/l 

Phenanthrene 
(occurs in cigarette smoke and in petrol and diesel engine 
exhaust.  It is found in fossil fuels, such as crude oil and shale 
oil) 

N/A MH1 0.015µg/l AD1 1.7400µg/l MH3 0.009µg/l MH1 0.048µg/l MH1 0.262 µg/l 

MH2 0.008µg/l MH1 0.012µg/l AD1 0.554µg/l MH2 0.037µg/l MH2 0.576 µg/l 

MH4 0.025µg/l MH2 0.019µg/l AD2 0.041µg/l AD1 0.343µg/l MH3 0.054 µg/l 

MH4 0.179µg/l AD2 0.384µg/l AD2 5.010 µg/l 

Pyrene 
(occurs as a result of incomplete burning.  It is found in coal, 
oil and gas.  It is found in tobacco smoke, automobile exhaust, 
and grilled or smoked meat and fish.  It is also found in 
emissions from combustion of oil, coal, wood and waste) 

N/A MH1 0.125µg/l AD1 4.190µg/l MH1 0.016µg/l MH1 0.042µg/l MH1 0.175 µg/l 

MH3 0.018µg/l MH1 0.032µg/l MH2 0.008µg/l MH2 0.020µg/l MH2 0.210 µg/l 

MH4 0.070µg/l MH2 0.024µg/l MH3 0.028µg/l MH3 0.043µg/l MH3 0.396 µg/l 

MH3 0.135µg/l AD1 2.720µg/l AD1 1.770µg/l AD2 7.180 µg/l 

MH4 0.545µg/l AD2 0.301µg/l AD2 0.977µg/l 

Total Detected PAHs 
(Total Detected USEPA 19 aq.) 

N/A MH1 0.345µg/l AD1 18.600µg/l AD1 12.800µg/l MH1 0.240µg/l MH1 1.370µg/l 

MH4 0.549µg/l MH3 0.165µg/l AD2 0.773µg/l MH2 0.120µg/l MH2 2.260µg/l 

MH4 4.080µg/l MH3 0.098µg/l MH3 1.310µg/l 

AD1 6.540µg/l AD2 38.90µg/l 

AD2 3.480µg/l 

Note 
EQS = Environmental Quality Standard 
N/A = Not Applicable as no EQS is available 
AA = Annual Average 
MAC = Maximum Allowable Concentration 
Italic text indicates an exceedance in AA 
Bold text indicates an exceedance in MAC 
ND indicates no detections 
*Scottish Environment Protection Agency Supporting Guidance (WAT-SG-53) Environmental Quality Standards and Standards for Discharges to Surface Waters (version 6.1, February 2018)
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Table 7: Summary of Identified Source Pathway Receptor Linkages 

SPR 
Linkage 

Pollutant Type Source Pathway* Receptor 

1 Coal dust and leachate Coal transfer area 
Pathway 1: from coal 
transfer area to Storm 
Water Drain 

Storm Water 
Drain (& offsite 

discharge)  

2 Concrete leachate 
Concrete batching 
plant and concrete 

washout sump. 

Pathway 2: from 
concrete batching 
plant to surface water 
accumulation at 
footpath 

3 Oil and Hydrocarbons Asphalt Plant 
Pathway 3: from 

asphalt plant to Storm 
Water Drain 

4 Oil and Hydrocarbons  

Eastern Storage Area 
(refuelling area and 

stored/brown vehicles 
and bowers)  

Pathway 4: from 
eastern storage area 
to Strom Water Drain 

Note  
* Refer to Drawing LE12479/027 for illustration of pathways. 

 



 

  

 



70585 Barr Killoch Energy Recovery Park  
Initial Site Report 

Appendix D 

Materials Safety Data Sheets 



SAFETY DATA SHEET

Creation Date  01-Oct-2012 Revision Date  14-Feb-2019 Revision Number  8

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE
COMPANY/UNDERTAKING

1.1. Product identification 

Product Description: Charcoal, Activated 
Cat No. : C/4040/70, C/4040/53, C/4040/60, C/4040/65
Synonyms Activated carbon
CAS-No 7440-44-0
EC-No. 231-153-3
Molecular Formula C
Reach Registration Number 01-2119488716-22

1.2. Relevant identified uses of the substance or mixture and uses advised against 

Recommended Use Laboratory chemicals.
Uses advised against No Information available

1.3. Details of the supplier of the safety data sheet 

E-mail address begel.sdsdesk@thermofisher.com

1.4. Emergency telephone number 
 Tel: 01509 231166
Chemtrec US: (800) 424-9300
Chemtrec EU: 001 (202) 483-7616

SECTION 2: HAZARDS IDENTIFICATION

2.1. Classification of the substance or mixture 

Company UK entity/business name
Fisher Scientific UK
Bishop Meadow Road, Loughborough,
Leicestershire LE11 5RG, United Kingdom

EU entity/business name
Acros Organics BVBA
Janssen Pharmaceuticalaan 3a
2440 Geel, Belgium

.

CLP Classification - Regulation (EC) No 1272/2008 

Health hazards
Based on available data, the classification criteria are not met

Environmental hazards

Physical hazards

Self-heating substances/mixtures Category 2 (H252)

______________________________________________________________________________________________
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2.2. Label elements 

Signal Word Warning

Hazard Statements
H252 - Self-heating in large quantities; may catch fire

Precautionary Statements
P235 + P410 - Keep cool. Protect from sunlight
P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection

2.3. Other hazards 

No information available

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

3.1. Substances 

Component CAS-No EC-No. Weight % CLP Classification - Regulation (EC) No
1272/2008

Activated charcoal 7440-44-0 EEC No. 231-153-3 >95 Self-heat. 2 (H252)

Reach Registration Number 01-2119488716-22

Full text of Hazard Statements: see section 16

SECTION 4: FIRST AID MEASURES

4.1. Description of first aid measures 

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Get
medical attention.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Get medical attention
immediately if symptoms occur.

Ingestion Do not induce vomiting. Obtain medical attention.

Inhalation Move to fresh air. If breathing is difficult, give oxygen. Get medical attention immediately if

Based on available data, the classification criteria are not met

______________________________________________________________________________________________
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symptoms occur.

Self-Protection of the First Aider Ensure that medical personnel are aware of the material(s) involved, take precautions to
protect themselves and prevent spread of contamination.

4.2. Most important symptoms and effects, both acute and delayed 

No information available.

4.3. Indication of any immediate medical attention and special treatment needed 

Notes to Physician Treat symptomatically.

SECTION 5: FIREFIGHTING MEASURES

5.1. Extinguishing media 

Suitable Extinguishing Media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide. Cool closed containers exposed to fire with water spray.

Extinguishing media which must not be used for safety reasons
No information available.

5.2. Special hazards arising from the substance or mixture 

Containers may explode when heated. Fine dust dispersed in air may ignite. Self-heating; exposure to air may cause substance to
self-heat without an energy supply.

Hazardous Combustion Products
Carbon monoxide (CO), Carbon dioxide (CO2).

5.3. Advice for firefighters 

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

SECTION 6: ACCIDENTAL RELEASE MEASURES

6.1. Personal precautions, protective equipment and emergency procedures 

Use personal protective equipment. Avoid dust formation. Remove all sources of ignition. Take precautionary measures against
static discharges.

6.2. Environmental precautions 

Should not be released into the environment. See Section 12 for additional ecological information.

6.3. Methods and material for containment and cleaning up  

Sweep up or vacuum up spillage and collect in suitable container for disposal. Avoid dust formation. Remove all sources of ignition.
Use spark-proof tools and explosion-proof equipment.

6.4. Reference to other sections 

Refer to protective measures listed in Sections 8 and 13.

______________________________________________________________________________________________
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SECTION 7: HANDLING AND STORAGE

7.1. Precautions for safe handling  

Wear personal protective equipment. Avoid contact with skin, eyes and clothing. Avoid ingestion and inhalation. Avoid dust
formation. Keep away from open flames, hot surfaces and sources of ignition. Take precautionary measures against static
discharges. Fine dust dispersed in air may ignite.

Hygiene Measures
Handle in accordance with good industrial hygiene and safety practice. Keep away from food, drink and animal feeding stuffs. Do
not eat, drink or smoke when using this product. Remove and wash contaminated clothing before re-use. Wash hands before
breaks and at the end of workday.

7.2. Conditions for safe storage, including any incompatibilities  

Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from heat and sources of ignition. Keep away
from oxidizing agents. Keep at temperatures below 50°C.

7.3. Specific end use(s)  

Use in laboratories

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1. Control parameters  

Exposure limits
List source(s): UK - EH40/2005 Containing the workplace exposure limits (WELs) for use with the Control of Substances
Hazardous to Health Regulations (COSHH) 2002 (as amended). Updated by September 2006 official press release and October
2007 Supplement.

Component The United Kingdom European Union Ireland
Activated charcoal TWA: 10mg/m3

Biological limit values
This product, as supplied, does not contain any hazardous materials with biological limits established by the region specific
regulatory bodies

Monitoring methods
BS EN 14042:2003 Title Identifier: Workplace atmospheres. Guide for the application and use of procedures for the assessment of
exposure to chemical and biological agents.
MDHS14/3 General methods for sampling and gravimetric analysis of respirable and inhalable dust

Derived No Effect Level (DNEL) No information available

Predicted No Effect Concentration
(PNEC)

No information available.

Soil (Agriculture) 10 mg/kg dw

Route of exposure  Acute effects (local) Acute effects
(systemic)

Chronic effects
(local)

Chronic effects
(systemic)

Oral
Dermal

Inhalation 1.84 mg/m3

______________________________________________________________________________________________
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8.2. Exposure controls  

Engineering Measures
Ensure that eyewash stations and safety showers are close to the workstation location. Ensure adequate ventilation, especially in
confined areas. Use explosion-proof electrical/ventilating/lighting/equipment.
Wherever possible, engineering control measures such as the isolation or enclosure of the process, the introduction of process or
equipment changes to minimise release or contact, and the use of properly designed ventilation systems, should be adopted to
control hazardous materials at source

Personal protective equipment
Eye Protection Safety glasses with side-shields  (European standard - EN 166)

Hand Protection Protective gloves

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure

Inspect gloves before use.
Please observe the instructions regarding permeability and breakthrough time which are provided by the supplier of the gloves.
(Refer to manufacturer/supplier for information)
Ensure gloves are suitable for the task: Chemical compatability, Dexterity, Operational conditions, User susceptibility, e.g.
sensitisation effects, also take into consideration the specific local conditions under which the product is used, such as the danger
of cuts, abrasion.
Remove gloves with care avoiding skin contamination.

Respiratory Protection When workers are facing concentrations above the exposure limit they must use
appropriate certified respirators.
To protect the wearer, respiratory protective equipment must be the correct fit and be used
and maintained properly

Large scale/emergency use Use a NIOSH/MSHA or European Standard EN 136 approved respirator if exposure limits
are exceeded or if irritation or other symptoms are experienced
Recommended Filter type:  Particulates filter conforming to EN 143

Small scale/Laboratory use Use a NIOSH/MSHA or European Standard EN 149:2001 approved respirator if exposure
limits are exceeded or if irritation or other symptoms are experienced.
Recommended half mask:-  Particle filtering: EN149:2001
When RPE is used a face piece Fit Test should be conducted

Environmental exposure controls No information available.

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

9.1. Information on basic physical and chemical properties  

Glove material Breakthrough time Glove thickness EU standard Glove comments
Nitrile rubber

Neoprene
Natural rubber

PVC

See manufacturers
recommendations

- EN 374 (minimum requirement)

Appearance Black
Physical State Solid Powder

Odor Odorless
Odor Threshold No data available
pH  2.0- 3.5
Melting Point/Range  3652  °C  /  6605.6  °F
Softening Point No data available
Boiling Point/Range No information available
Flash Point No data available Method -  No information available
Evaporation Rate Not applicable Solid
Flammability (solid,gas) No information available
______________________________________________________________________________________________
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9.2. Other information  

Molecular Formula C
Molecular Weight 12

SECTION 10: STABILITY AND REACTIVITY

10.1. Reactivity  
Yes

10.2. Chemical stability 
Stable under normal conditions.

10.3. Possibility of hazardous reactions  

Hazardous Polymerization Hazardous polymerization does not occur.
Hazardous Reactions None under normal processing.

10.4. Conditions to avoid 
Incompatible products. Excess heat. Avoid dust formation. Keep away from open flames,
hot surfaces and sources of ignition.

10.5. Incompatible materials 
Strong oxidizing agents.

10.6. Hazardous decomposition products  
 Carbon monoxide (CO). Carbon dioxide (CO2).

SECTION 11: TOXICOLOGICAL INFORMATION

11.1. Information on toxicological effects  

Product Information

(a) acute toxicity;
Oral Based on available data, the classification criteria are not met
Dermal Based on available data, the classification criteria are not met
Inhalation Based on available data, the classification criteria are not met

Component LD50 Oral LD50 Dermal LC50 Inhalation
Activated charcoal LD50 > 10000 mg/kg  ( Rat )

Explosion Limits No data available

Vapor Pressure No data available
Vapor Density Not applicable Solid
Specific Gravity  /  Density No data available
Bulk Density No data available
Water Solubility Insoluble
Solubility in other solvents No information available
Partition Coefficient (n-octanol/water)
Autoignition Temperature
Decomposition Temperature No data available
Viscosity Not applicable Solid
Explosive Properties No information available
Oxidizing Properties No information available

______________________________________________________________________________________________
FSUC4040

Page   6 / 10



SAFETY DATA SHEET

______________________________________________________________________________________________
Charcoal, Activated Revision Date  14-Feb-2019

(b) skin corrosion/irritation; Based on available data, the classification criteria are not met

(c) serious eye damage/irritation; Based on available data, the classification criteria are not met

(d) respiratory or skin sensitization;
Respiratory Based on available data, the classification criteria are not met
Skin Based on available data, the classification criteria are not met

(e) germ cell mutagenicity; Based on available data, the classification criteria are not met

(f) carcinogenicity; Based on available data, the classification criteria are not met

There are no known carcinogenic chemicals in this product

(g) reproductive toxicity; Based on available data, the classification criteria are not met

(h) STOT-single exposure; Based on available data, the classification criteria are not met

(i) STOT-repeated exposure; Based on available data, the classification criteria are not met

Target Organs Respiratory system, Central Vascular System (CVS).

(j) aspiration hazard; Not applicable
Solid

Other Adverse Effects See actual entry in RTECS for complete information

Symptoms  / effects,both acute and
delayed

No information available

SECTION 12: ECOLOGICAL INFORMATION

12.1. Toxicity 
Ecotoxicity effects Contains no substances known to be hazardous to the environment or that are not

degradable in waste water treatment plants.

12.2. Persistence and degradability 
Persistence Insoluble in water.

12.3. Bioaccumulative potential May have some potential to bioaccumulate

12.4. Mobility in soil Spillage unlikely to penetrate soil  Is not likely mobile in the environment due its low water
solubility.

12.5. Results of PBT and vPvB 
assessment 

No data available for assessment.

______________________________________________________________________________________________
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12.6. Other adverse effects 
Endocrine Disruptor Information This product does not contain any known or suspected endocrine disruptors
Persistent Organic Pollutant This product does not contain any known or suspected substance
Ozone Depletion Potential This product does not contain any known or suspected substance

SECTION 13: DISPOSAL CONSIDERATIONS

13.1. Waste treatment methods  

Waste from Residues / Unused
Products

Waste is classified as hazardous. Dispose of in accordance with the European Directives
on waste and hazardous waste. Dispose of in accordance with local regulations.

Contaminated Packaging Dispose of this container to hazardous or special waste collection point. Empty containers
retain product residue, (liquid and/or vapor), and can be dangerous. Keep product and
empty container away from heat and sources of ignition.

European Waste Catalogue (EWC) According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific.

Other Information Waste codes should be assigned by the user based on the application for which the product
was used. Do not dispose of waste into sewer. Can be incinerated, when in compliance
with local regulations.

SECTION 14: TRANSPORT INFORMATION

IMDG/IMO 

14.1. UN number UN1362
14.2. UN proper shipping name Carbon, activated
14.3. Transport hazard class(es) 4.2
14.4. Packing group III

ADR 

14.1. UN number UN1362
14.2. UN proper shipping name Carbon, activated
14.3. Transport hazard class(es) 4.2
14.4. Packing group III

IATA 

14.1. UN number UN1362
14.2. UN proper shipping name Carbon, activated
14.3. Transport hazard class(es) 4.2
14.4. Packing group III

14.5. Environmental hazards No hazards identified

14.6. Special precautions for user No special precautions required

14.7. Transport in bulk according to 
Annex II of MARPOL73/78 and the 
IBC Code 

Not applicable, packaged goods

SECTION 15: REGULATORY INFORMATION

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture  

______________________________________________________________________________________________
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International Inventories X = listed.

Component EINECS ELINCS NLP TSCA DSL NDSL PICCS ENCS IECSC AICS KECL
Activated charcoal 231-153-3 - X X - X - X X KE-0467

1

National Regulations

Component Germany - Water Classification (VwVwS) Germany - TA-Luft Class
Activated charcoal nwg - nicht wassergefährdend (non-hazardous to

waters)

Take note of Control of Substances Hazardous to Health Regulations (COSHH) 2002 and 2005 Amendment.

15.2. Chemical safety assessment 

A Chemical Safety Assessment/Report (CSA/CSR) has not been conducted

SECTION 16: OTHER INFORMATION

Full text of H-Statements referred to under sections 2 and 3
H252 - Self-heating in large quantities; may catch fire

Legend  

Key literature references and sources for data
Suppliers safety data sheet, Chemadvisor - LOLI, Merck index, RTECS

Training Advice
Chemical hazard awareness training, incorporating labelling, Safety Data Sheets (SDS), Personal Protective Equipment (PPE) and
hygiene.
Use of personal protective equipment, covering appropriate selection, compatibility, breakthrough thresholds, care, maintenance, fit
and standards.
First aid for chemical exposure, including the use of eye wash and safety showers.

Creation Date 01-Oct-2012

CAS - Chemical Abstracts Service TSCA - United States Toxic Substances Control Act Section 8(b)
Inventory

EINECS/ELINCS - European Inventory of Existing Commercial Chemical
Substances/EU List of Notified Chemical Substances

DSL/NDSL - Canadian Domestic Substances List/Non-Domestic
Substances List

PICCS - Philippines Inventory of Chemicals and Chemical Substances ENCS - Japanese Existing and New Chemical Substances
IECSC - Chinese Inventory of Existing Chemical Substances AICS - Australian Inventory of Chemical Substances
KECL - Korean Existing and Evaluated Chemical Substances NZIoC - New Zealand Inventory of Chemicals

WEL - Workplace Exposure Limit TWA - Time Weighted Average
ACGIH - American Conference of Governmental Industrial Hygienists IARC - International Agency for Research on Cancer
DNEL - Derived No Effect Level PNEC - Predicted No Effect Concentration
RPE - Respiratory Protective Equipment LD50 -  Lethal Dose 50%
LC50 - Lethal Concentration 50% EC50 - Effective Concentration 50%
NOEC - No Observed Effect Concentration POW - Partition coefficient Octanol:Water
PBT - Persistent, Bioaccumulative, Toxic vPvB - very Persistent, very Bioaccumulative

ADR - European Agreement Concerning the International Carriage of
Dangerous Goods by Road

ICAO/IATA - International Civil Aviation Organization/International Air
Transport Association

IMO/IMDG - International Maritime Organization/International Maritime
Dangerous Goods Code

MARPOL - International Convention for the Prevention of Pollution from
Ships

OECD - Organisation for Economic Co-operation and Development ATE - Acute Toxicity Estimate
BCF - Bioconcentration factor

______________________________________________________________________________________________
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Revision Date 14-Feb-2019
Revision Summary Not applicable.

This safety data sheet complies with the requirements of Regulation (EC) No. 1907/2006

Disclaimer
The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the

date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information

relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text

End of Safety Data Sheet
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SECTION 1: Identification of the substance/mixture and of the company/undertaking 

1.1 Product identifier 

Hydrated lime (Synonyms - Calcium dihydroxide, Calcium hydrate, Calcium hydroxide, Lime putty, 
Lime water, Slaked lime) 
EINECS: 215-137-3 
CAS: 1305-62-0 
Reach Registration No.

 

01-2119475151-45-0135
 

 

1.2. Relevant identified uses of the substance or mixture and uses advised against 

Professional and Consumer use (DIY – do it yourself) as a building and construction material 
No uses advised against 
 

1.3. Details of the supplier of the safety data sheet 

CEMEX UK Operations Ltd 
CEMEX House, Evreux Way 
Rugby, Warwickshire CV21 2DT 
Tel: 01788 517000 (out of hours 01932 568833) 
Fax: 01788 517009 
www.cemex.co.uk 
 

1.4. Emergency telephone number 

For further information please contact 
Customer Services on: 
Tel: 01788 517000 
(out of hours) 01932 568833 
Fax: 01788 517009 
Email: gb-enquiries@cemex.com 
 

 

SECTION 2: Hazards identification 

2.1. Classification of the substance or mixture 

2.1.1 According to Regulation (EC) No 1272/2008 

Hazard class Hazard category 

Skin irritation 2 

Serious eye damage/eye irritation 1 

Specific target organ toxicity single 
exposure respiratory tract irritation 

3 

 

Hazard statements 
 H315: Causes skin irritation  
 H318: Causes serious eye damage  
 H335: May cause respiratory irritation
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2.1.2 Classification according to Council Directive 67/548/EEC 

Xi Irritant 

2.2. Label elements 

2.2.1 According to Regulation (EC) No 1272/2008 

Danger 
P102: Keep out of reach of children  
P280: Wear protective gloves/protective clothing/eye protection/face protection  
P305+P351+P310: IF IN EYES: Rinse cautiously with water for several minutes. Immediately 
call a POISON CENTRE or doctor/physician  
P302+P352: IF ON SKIN: Wash with plenty of water  
P261: Avoid breathing dust/spray  
P304+P340: IF INHALED: Remove victim to fresh air and keep at rest in a position 
comfortable for breathing  
P501: Dispose of contents/container in accordance with current waste regulations 

Wear protective gloves/protective clothing/eye protection/face protection 
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present 
and easy to do. Continue rinsing. Immediately call a POISON CENTER or doctor/physician 
IF ON SKIN: Wash with plenty of soap and water. If skin irritation or rash occurs: Get medical 
advice/attention 
Avoid breathing dust/fume/gas/mist/vapours/spray. IF INHALED: Remove victim to fresh air and 
keep at rest in a position comfortable for breathing. Call a POISON CENTER or 
doctor/physician if you feel unwell. 

2.2.2 According to Council Directive 67/548/EEC 

Indication of danger:  
Xi irritant 
Risk phrases: 
R37: Irritating to respiratory system  
R38: Irritating to skin  
R41: Risk of serious damage to eyes 
Safety phrases: 
S2: Keep out of the reach of children  
S25: Avoid contact with eyes  
S26: In case of contact with eyes, rinse immediately with plenty of water and seek medical 
advice  
S37: Wear suitable gloves  
S39: Wear eye/face protection 

2.3. Other hazards 

The substance does not meet the criteria for PBT or vPvB substance. 
No other hazards identified. 
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SECTION 3: Composition/information on ingredients 

3.1. Substances 

Main constituent  
Name: Calcium dihydroxide  
CAS: 1305-62-0  
EINECS: 215-137-3  
Impurities  
No impurities relevant for classification and labelling.  
Small quantities of calcium carbonate, calcium oxide and impurities. Impurities in lime products will 
vary from source to source 
 

 

SECTION 4: First aid measures 

4.1. Description of first aid measures 

General notes 
No known delayed effects. Consult a physician for all exposures except for minor instances. 
 
Following contact with eyes 
Rinse eyes immediately with plenty of water and seek medical advice.  
 
Following skin contact 
Carefully and gently brush the contaminated body surfaces in order to remove all traces of product. 
Wash affected area immediately with plenty of water. Remove contaminated clothing. If necessary 
seek medical advice. 
 
Following inhalation 
Move source of dust or move person to fresh air. Obtain medical attention immediately 
 
Following ingestion 
Clean mouth with water and drink afterwards plenty of water. Do NOT induce vomiting. Obtain 
medical attention. 

 

 4.2. Most important symptoms and effects, both acute and delayed 

Calcium dihydroxide is not acutely toxic via the oral, dermal, or inhalation route. The substance is 
classified as irritating to skin and the respiratory tract, and entails a risk of serious damage to the eye. 
There is no concern for adverse systemic effects because local effects (pH effect) are the major 
health hazard. 
 

4.3. Indication of any immediate medical attention and special treatment needed 

Follow the advice given in section 4.1 

 

 

SECTION 5: Fire-fighting measures 

5.1. Extinguishing media 

5.1.1: Suitable Extinguishing media 
The product is not combustible. Use a dry powder, foam or CO

2 
fire extinguisher to extinguish the 

surrounding fire.  
Use extinguishing measures that are appropriate to local circumstances and the surrounding 
environment. 
5.1.2: Unsuitable extinguishing media 
Do not use water. 
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5.2. Special hazards arising from the substance or mixture 

None 
 

5.3. Advice for fire-fighters 

Avoid generation of dust. Use breathing apparatus. Use extinguishing measures that are appropriate 
to local circumstances and the surrounding environment. 

 
 

SECTION 6: Accidental release measures 

6.1. Personal precautions, protective equipment and emergency procedures 

6.1.1 For non-emergency personnel 

 Ensure adequate ventilation.  
 Keep dust levels to a minimum.  
 Keep unprotected persons away.  
 Avoid contact with skin, eyes, and clothing  
 Wear suitable protective equipment (see section 8).  
 Avoid inhalation of dust – ensure that sufficient ventilation or suitable respiratory protective 
 equipment is used, wear suitable protective equipment (see section 8). 
 
6.1.2 For emergency responders 

 As in 6.1.1 
 

6.2. Environmental precautions 

Contain the spillage. Keep the material dry if possible. Cover area if possible to avoid unnecessary 
dust hazard. Avoid uncontrolled spills to watercourses and drains (pH increase). Any large spillage 
into watercourses must be alerted to the Environment Agency or other regulatory body. 
 

6.3. Methods and material for containment and cleaning up 

In all cases avoid dust formation. 
Keep the material dry if possible. 
Pick up the product mechanically in a dry way. 
Use vacuum suction unit, or shovel into bags. 
 

6.4. Reference to other sections 

See sections 8 and 13 for more details.  
 

 

SECTION 7: Handling and storage 

7.1. Precautions for safe handling 

7.1.1 Protective measures 

 Avoid contact with skin and eyes. Wear protective equipment (refer to section 8 of this safety 
 data sheet). Do not wear contact lenses when handling this product. It is also advisable to 
 have individual pocket eyewash. Keep dust levels to a minimum. Minimise dust generation. 
 Enclose dust sources, use exhaust ventilation (dust collector at handling points). Handling 
 systems should preferably be enclosed. When handling bags usual precautions should be 
 paid to the risks outlined in the Council Directive 90/269/EEC. 

 

 

 

7.1.2 Information on general occupational hygiene 
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 Avoid inhalation or ingestion and contact with skin and eyes. General occupational hygiene 
 measures are required to ensure safe handling of the substance. These measures involve 
 good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning 
 devices), no drinking, eating and smoking at the workplace. Shower and change clothes at 
 end of work shift. Do not wear contaminated clothing at home. 
 

7.2. Conditions for safe storage, including any incompatibilities 

The substance should be stored under dry conditions. Any contact with air and moisture should be 
avoided. Bulk storage should be in purpose–designed silos. Keep away from acids, significant 
quantities of paper, straw, and nitro compounds. Keep out of reach of children. Do not use aluminium 
for transport or storage if there is a risk of contact with water. 

7.3. Specific end use(s) 

No additional information for the specific end uses (see section 1.2). 
 

 

SECTION 8: Exposure controls/personal protection 

8.1. Control parameters 

SCOEL recommendation (SCOEL/SUM/137 February 2008; see Section 16.6): 
Occupational Exposure Limit (OEL), 8 h TWA: 1 mg/m³ respirable dust of calcium dihydroxide 
Short-term exposure limit (STEL), 15 min: 4 mg/m³ respirable dust of calcium dihydroxide 
PNEC aqua = 490 µg/l 
PNEC soil/groundwater = 1080 mg/l 
 

8.2. Exposure controls 

To control potential exposures, generation of dust should be avoided. Further, appropriate protective 
equipment is recommended. Eye protection equipment (e.g. goggles or visors) must be worn, unless 
potential contact with the eye can be excluded by the nature and type of application (i.e. closed 
process). Additionally, face protection, protective clothing and safety shoes are required to be worn as 
appropriate. 

8.2.1 Appropriate engineering controls 

If user operations generate dust, use process enclosures, local exhaust ventilation, or other 
engineering controls to keep airborne dust levels below recommended exposure limits. 
 

8.2.2 Individual protection measures such as personal protection equipment 

Eye /face protection 

 Do not wear contact lenses. For powders, tight fitting goggles with side shields, or wide 
vision full goggles. It is also advisable to have individual pocket eyewash. 
 
Skin protection 

 Since calcium dihydroxide is classified as irritating to skin, dermal exposure has to be 
minimised as far as technically feasible. The use of protective gloves (nitrile), protective 
standard working clothes fully covering skin, full length trousers, long sleeved overalls, with 
close fittings at openings and shoes resistant to caustics and avoiding dust penetration are 
required to be worn. 
 
 
 
 

Respiratory protection 

 Local ventilation to keep levels below established threshold values is recommended. A 
suitable particle filter mask is recommended depending on the expected exposure levels. When 
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a person is potentially exposed to dust levels above exposure limits, use appropriate respiratory 
protection. It should be adapted to the dust level and conform to the relevant EN standard. 

8.2.3 Environmental exposure controls 

All ventilation systems should be filtered before discharge to atmosphere. 
Avoid releasing to the environment. 
Contain the spillage. Any large spillage into watercourses must be alerted to the regulatory 
authority responsible for environmental protection or other regulatory body. 

SECTION 9: Physical and chemical properties 

9.1. Information on basic physical and chemical properties 

Appearance: White or off-white (beige) fine powder 
Odour: odourless 
Odour threshold: not applicable 
pH: 12.4 (saturated solution at 20 °C) 
Melting point: > 450 °C (study result, EU A.1 method) 
Boiling point: not applicable (solid with a melting point > 450 °C) 
Flash point: not applicable (solid with a melting point > 450 °C) 
Evaporation rate: not applicable (solid with a melting point > 450 °C) 
Flammability: non flammable (study result, EU A.10 method) 
Explosive limits: non explosive (void of any chemical structures commonly associated with explosive 

properties) 
Vapour pressure: not applicable (solid with a melting point > 450 °C) 
Vapour density: not applicable 
Relative density: 2.24 (study result, EU A.3 method) 
Solubility in water: 1844.9 mg/L (study results, EU A.6 method) 
Partition coefficient: not applicable (inorganic substance) 
Auto ignition temperature: no relative self-ignition temperature below 400 °C (study result, EU A.16 

method) 
Decomposition temperature: When heated above 580°C, calcium dihydroxide decomposes to produce 

calcium oxide (CaO) and water (H2O) 
Viscosity: not applicable (solid with a melting point > 450 °C) 
Oxidising properties: no oxidising properties (Based on the chemical structure, the substance does not 

contain a surplus of oxygen or any structural groups known to be correlated with a tendency to 
react exothermally with combustible material) 

9.2. Other information 

Not applicable. 

SECTION 10: Stability and reactivity 

10.1. Reactivity 

In aqueous media Ca(OH)2 dissociates resulting in the formation of calcium cations and hydroxyl 
anions (when below the limit of water solubility). 

10.2. Chemical stability 

Under normal conditions of use and storage, calcium dihydroxide is stable 

10.3. Possibility of hazardous reactions 

Calcium dihydroxide reacts exothermically with acids. When heated above 580 °C, calcium 
dihydroxide decomposes to produce calcium oxide (CaO) and water (H2O): Ca(OH)2�CaO + H2O. 
Calcium oxide reacts with water and generates heat. This may cause risk to flammable material. 

10.4. Conditions to avoid 

Minimise exposure to air and moisture to avoid degradation. 
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10.5. Incompatible materials 

Calcium dihydroxide reacts exothermically with acids to form salts. Calcium dihydroxide reacts with 
aluminium and brass in the presence of moisture leading to the production of hydrogen. 
Ca(OH)2 + 2 Al + 6 H2O � Ca[Al(OH)4]2 + 3 H2 

10.6. Hazardous decomposition products 

None. 
Further information: Calcium dihydroxide reacts with carbon dioxide to form calcium carbonate, which 
is a common material in nature. 
 

 

SECTION 11: Toxicological information 

11.1. Information on toxicological effects 

(Key - Toxicity endpoints - Outcome of the effects assessment) 
 
Absorption 
The primary health effect of calcium dihydroxide is local irritation due to a pH shift. Therefore, 
absorption is not a relevant parameter for the effects assessment. 
Acute toxicity 
Calcium dihydroxide is not acutely toxic. 
Oral LD50> 2000 mg/kg bw (OECD 425, rat) 
Dermal LD50> 2500 mg/kg bw (OECD 402, rabbit) 
Inhalation no data available 
Classification for acute toxicity is not warranted. 
For irritating effects to the respiratory tract see below. 
Irritation / corrosion 
Eye irritation: Calcium dihydroxide entails a risk of serious damage to the eye (eye irritation studies (in 
vivo, rabbit). 
Skin irritation: Calcium dihydroxide is irritating to skin (in vivo, rabbit). 
Respiratory irritation: From human data it is concluded that Ca(OH)2 is irritating to the respiratory 
tract. 
Based on experimental results, calcium dihydroxide requires classification as irritating to skin [R38, 
irritating to skin; Skin Irrit 2 (H315 – Causes skin irritation)] and as severely irritating to the eye [R41, 
Risk of serious damage to eye; Eye Damage 1 (H318 - Causes serious eye damage)]. 
As summarised and evaluated in the SCOEL recommendation (Anonymous, 2008), based on human 
data calcium dihydroxide is classified as irritating to the respiratory system [R37, Irritating to 
respiratory system; STOT SE 3 (H335 – May cause respiratory irritation)]. 
Sensitisation 
No data available. 
Calcium dihydroxide is considered not to be a skin sensitiser, based on the nature of the effect (pH 
shift) and the essential requirement of calcium for human nutrition. 
Classification for sensitisation is not warranted. 
Repeated dose toxicity 
Toxicity of calcium via the oral route is addressed by upper intake levels (UL) for adults determined by 
the Scientific Committee on Food (SCF), being 
UL = 2500 mg/d, corresponding to 36 mg/kg bw/d (70 kg person) for calcium. 
Toxicity of Ca(OH)2 via the dermal route is not considered as relevant in view of the anticipated 
insignificant absorption through skin and due to local irritation as the primary health effect (pH shift). 
Toxicity of Ca(OH)2 via inhalation (local effect, irritation of mucous membranes) is addressed by an 8-
h TWA determined by the Scientific Committee on Occupational Exposure Limits (SCOEL) of 1 mg/m³ 
respirable dust (see Section 8.1). 
Therefore, classification of Ca(OH)2 for toxicity upon prolonged exposure is not required. 
 
Mutagenicity  
Bacterial reverse mutation assay (Ames test, OECD 471): Negative 
Mammalian chromosome aberration test: Negative 
In view of the omnipresence and essentiality of Ca and of the physiological non-relevance of any pH 
shift induced by lime in aqueous media, lime is obviously void of any genotoxic potential. 
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Classification for genotoxicity is not warranted. 
Carcinogenicity  
Calcium (administered as Ca-lactate) is not carcinogenic (experimental result, rat). 
The pH effect of calcium dihydroxide does not give rise to a carcinogenic risk. 
Human epidemiological data support lack of any carcinogenic potential of calcium dihydroxide. 
Classification for carcinogenicity is not warranted. 
Toxicity for reproduction  
Calcium (administered as Ca-carbonate) is not toxic to reproduction (experimental result, mouse). 
The pH effect does not give rise to a reproductive risk. 
Human epidemiological data support lack of any potential for reproductive toxicity of calcium 
dihydroxide. 
Both in animal studies and human clinical studies on various calcium salts no reproductive or 
developmental effects were detected. Also see the Scientific Committee on Food (Section 16.6). Thus, 
calcium dihydroxide is not toxic for reproduction and/or development. 
Classification for reproductive toxicity according to regulation (EC) 1272/2008 is not required. 
 

SECTION 12: Ecological information 

12.1. Toxicity 

12.1.1: Acute/Prolonged toxicity to fish 
LC50 (96h) for freshwater fish: 50.6 mg/l 
LC50 (96h) for marine water fish: 457 mg/l 
12.1.2: Acute/Prolonged toxicity to aquatic invertebrates 
EC50 (48h) for freshwater invertebrates: 49.1 mg/l 
LC50 (96h) for marine water invertebrates: 158 mg/l 
12.1.3: Acute/Prolonged toxicity to aquatic plants 
EC50 (72h) for freshwater algae: 184.57 mg/l 
NOEC (72h) for freshwater algae: 48 mg/l 
12.1.4: Toxicity to micro-organisms e.g. bacteria 
At high concentration, through the rise of temperature and pH, calcium dihydroxide is used for 
disinfection of sewage sludges. 
12.1.5: Chronic toxicity to aquatic organisms 
NOEC (14d) for marine water invertebrates: 32 mg/l 
12.1.6: Toxicity to soil dwelling organisms 
EC10/LC10 or NOEC for soil macroorganisms: 2000 mg/kg soil dw 
EC10/LC10 or NOEC for soil microorganisms: 12000 mg/kg soil dw 
12.1.7: Toxicity to terrestrial plants 
NOEC (21d) for terrestrial plants: 1080 mg/kg 
12.1.8: General effect 
Acute pH effect. Although this product is useful to correct water acidity, an excess of more than 1 g/l 
may be harmful to aquatic life. pH value of > 12 will rapidly decrease as result of dilution and 
carbonation. 
 

12.2. Persistence and degradability 

 Not relevant for inorganic substance 

12.3. Bioaccumulative potential 

Not relevant for inorganic substance 
 

12.4. Mobility in soil 

Calcium dihydroxide, which is sparingly soluble, presents a low mobility in most soils 
 

12.5. Results of PBT and vPvB assessment 

Not relevant for inorganic substances 
 



Page 9 of 10: Version 5: November 11 

12.6. Other adverse effects 

No other adverse effects are identified 

SECTION 13: Disposal considerations 

13.1. Waste treatment methods 

Disposal of calcium dihydroxide should be in accordance with local and national legislation. 
Processing, use or contamination of this product may change the waste management options. 
Dispose of container and unused contents in accordance with applicable member state and local 
requirements. 
The used packing is only meant for packing this product; it should not be reused for other purposes. 
After usage, empty the packing completely. 

SECTION 14: Transport information 

Calcium dihydroxide is not classified as hazardous for transport (ADR (Road), RID (Rail), IMDG / 
GGVSea (Sea). 

14.1. UN number 

Not relevant. 

14.2. UN proper shipping name 

Not relevant. 

14.3. Transport hazard class(es) 

Not relevant. 

14.4. Packing group 

Not relevant. 

14.5. Environmental hazards 

Not relevant. 

14.6. Special precautions for user 

Avoid any release of dust during transportation, by using air-tight tanks. 

14.7. Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code 

Not relevant. 

SECTION 15: Regulatory information 

15.1. Safety, health and environmental regulations/legislation specific for the substance or 
mixture 

Authorisations: 
Not required 
Restrictions on use 
None 
Other EU Regulations 
Calcium dihydroxide is not a SEVESO substance, not an ozone-depleting substance and not a 
persistent organic pollutant. 
National regulations 
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None 

15.2. Chemical Safety Assessment 

A chemical safety assessment has been carried out for this substance. 
 

 

SECTION 16: Other information 

16.1 Indication of changes 

Supersedes March 2009 version and incorporates requirements of Regulation (EC) No 1272/2008. 
 

16.2 Abbreviations and acronyms 

EC50: median effective concentration 
LC50: median lethal concentration 
LD50: median lethal dose 
NOEC: no observable effect concentration 
OEL: occupational exposure limit 
PBT: persistent, bioaccumulative, toxic chemical 
PNEC: predicted no-effect concentration 
SCOEL: Scientific Committee on occupational exposure limits 
STEL: short-term exposure limit 
TWA: time weighted average 
vPvB: very persistent, very bioaccumulative chemical 
 

16.3 Key literature references and sources of data 

1. Anonymous, 2006: Tolerable upper intake levels for vitamins and minerals Scientific Committee 
on Food, European Food Safety Authority, ISBN: 92-9199-014-0 [SCF document] 

2. Anonymous, 2008: Recommendation from the Scientific Committee on Occupational Exposure 
Limits (SCOEL) for calcium oxide (CaO) and calcium dihydroxide (Ca(OH)2)  

3. European Commission, DG Employment, Social Affairs and Equal Opportunities, 
SCOEL/SUM/137 February 2008 

 

16.4 Training advice 

In addition to health, safety and environmental training programs for their workers, companies must 
ensure that workers read, understand and apply the requirements of this SDS. 
 

16.5 Disclaimer 

The information on this data sheet reflects the currently available knowledge and is reliable provided 
that the product is used under the prescribed conditions and in accordance with the application 
specified on the packaging and/or in the technical guidance literature. Any other use of the product, 
including the use of the product in combination with any other product or any other process, is the 
responsibility of the user. 
It is implicit that the user is responsible for determining appropriate safety measures and for applying 
the legislation covering his/her own activities. 
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SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE 
COMPANY/UNDERTAKING 

1.1 Product identifier   
 Product Name  Ammonia Solution 25%≤conc.<35%.  
 Alternative names  Ammonia liquor, Ammonium hydroxide, Aqueous 

ammonia, Aqua ammonia. 
 Chemical Formula  NH4 OH. 
 CAS No.  1336-21-6. 
 EINECS No.  215-647-6. 
 REACH Registration No.  01-2119488876-14-0024.  
1.2 Relevant identified uses of the substance or 

mixture and uses advised against 
 

 Identified use(s) See Section: 7.3. 
 Uses advised against The use of the substance should be limited to those specified 

in the CSR. 
1.3 Details of the supplier of the Safety Data Shee t  
 Company Identification GrowHow UK Limited 

Ince, Chester CH2 4LB. 
 Telephone +44 (0) 151 357 2777 
 Fax +44 (0) 151 357 1755 
 E-mail info@growhow.co.uk 
1.4 Emergency telephone number  
 Emergency Phone No. +44 (0) 1642 542824 
 E-mail liquids.sds@growhow.co.uk 

SECTION 2: HAZARDS IDENTIFICATION 

2.1 Classification of the substance or mixture 
 

2.1.1 Regulation (EC) No. 1272/2008 (CLP) Skin Corr. 1B; Causes severe skin burns and eye damage. 
STOT SE 3; May cause respiratory irritation. 
Aquatic Acute 1; Very toxic to aquatic life. 

2.1.2 Directive 67/548/EEC &  Directive 1999/45/EC C; Causes burns. N; Very toxic to aquatic organisms. 
2.2 Label elements  
2.2.1 Label elements According to Regulation (EC) No. 1272/2008 (CLP) 
 Product Name Aqueous Ammonia. 
 Hazard Pictogram 

                      
      GHS05             GHS07             GHS09  

 Signal word(s) Danger. 
 Hazard statement(s) H314: Causes severe skin burns and eye damage. 

H335: May cause respiratory irritation. 
H400: Very toxic to aquatic life. 

 Precautionary statement(s)  P260, P264, P271, P273, P280, P312, P310, P321, P363, 
P391, P301 + P330 + P331, P303 + P361 + P353, P304 + 
P340, P305 + P351 + P338, P403 + P233, P405, P501. 
 

2.2.2 Label elements According to Directive 67/548/EEC &  Directive 1999/45/EC 

SAFETY DATA SHEET 
ACCORDING TO EC-REGULATIONS 1907/2006 (REACH) & 1272/2008 (CLP) 
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 Hazard Symbol 

   
 Risk Phrases R34: Causes burns. 

R50: Very toxic to aquatic organisms. 
 Safety Phrases S1/2, S26, S36/37/39, S45, S61. 
2.3 Other hazards Ammonia vapour is flammable in air in the range 16% - 25% 

v/v. 
2.4 Additional Information For full text of H/P phrases see section 16. 

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS 

Solution of ammonia in water. A clear colourless liquid evolving ammonia vapour. 
 

3.1 Mixture 
EC Classification No. 1272/2008  

Hazardous 
ingredient(s) 

%W/W CAS No. EC No. REACH 
Registration No. 

Hazard pictogram(s) and Hazard 
statement(s) 

Ammonia 
Solution 

25 - 35 1336-21-6 215-647-6 01-2119488876-14-
0024 

GHS05, Skin Corr. 1B; H314, 
GHS07, STOT SE 3; H335, 
GHS09, Aquatic Acute 1; H400. 

 
EC Classification No. 67/548/EEC  

Hazardous 
ingredient(s) 

%W/W CAS No. EC No. REACH 
Registration No. 

EC Classification and Risk 
Phrases 

Ammonia 
Solution 

25 - 35 1336-21-6 215-647-6 01-2119488876-14-
0024 

C; R34, N; R50. 

 
 
3.2 Additional Information  
For full text of H/P phrases see section 16.   

SECTION 4: FIRST AID MEASURES 

 
4.1 Description of first aid measures  
 Inhalation IF INHALED: Remove victim to fresh air and keep at rest in a 

position comfortable for breathing. If breathing is difficult, give 
oxygen. If not breathing, give artificial resuscitation. Get 
medical attention immediately. 
 

 Skin Contact IF ON SKIN (or hair): Immediately remove/take off all 
contaminated clothing and shoes. Flush skin with water for at 
least 15 minutes. Get medical attention immediately. Wash 
contaminated clothing and shoes before reuse. 
 

 Eye Contact IF IN EYES: Rinse cautiously with water for several minutes 
keeping eyelids open. Remove contact lenses, if present and 
easy to do. Continue rinsing. Get medical attention 
immediately. 
 

 Ingestion IF SWALLOWED: Rinse mouth. Drink copious quantities of 
water. Do NOT induce vomiting. Get medical attention 
immediately. 
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4.2 Most important symptoms and effects, both 
acute and delayed 

Following severe exposure the patient should be kept under 
medical review for at least 48 hours as delayed pulmonary 
oedema may develop. 

4.3 Indication of immediate medical attention and 
special treatment needed 

Administer oxygen if necessary. In the case of inhalation of 
decomposition products in a fire, symptoms may be delayed. 
The exposed person may need to be kept under medical 
surveillance for at least 48 hours. 

SECTION 5: FIRE-FIGHTING MEASURES 

Vapour: Combustible but not readily ignited. 
 

5.1 Extinguishing Media   
 Suitable Extinguishing Media As appropriate for surrounding fire. 
 Unsuitable Extinguishing Media None known. 
5.2 Special hazards arising from the substance or 

mixture 
Combustion or thermal decomposition will evolve toxic and 
irritant vapours. 

5.3 Advice for fire-fighters Notify police and fire brigade as soon as possible. Contain 
fire control water for later disposal. Fire fighters should wear 
complete protective clothing including self-contained 
breathing apparatus. Keep fire exposed containers cool by 
spraying with water. 

SECTION 6: ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, protective equipment 
and emergency procedures 

 

 For non-emergency personnel Evacuate surrounding areas. Provided it is safe to do so, 
isolate the source of the leak. Wear appropriate personal 
protective equipment, avoid direct contact with vapour, mist 
or spilt material. Provide adequate ventilation, and wear 
appropriate respirator when ventilation is inadequate. 

 For emergency responders If specialized clothing is required to deal with a release, take 
note of information in section 8 on suitable materials. See 
‘non-emergency personnel’ above. 

6.2 Environmental precautions Avoid contact of spilt material and runoff with soil waterways, 
drains and sewers where possible. Spillages or uncontrolled 
discharges into watercourses must be alerted to the 
appropriate regulatory body. 

6.3 Methods and material for containment and 
cleaning up 

 

 Small release Stop leak if without significant risk. Dilute with water and mop 
up, or absorb spillages onto sand, eath or any suitable 
adsorbent material and plce in an appropriate waste 
containe. Dispose of via licensed waste contractor.  

 Large release Stop leak if without significant risk. Approach the release 
from upwind. Prevent entry into sewers, warer courses, 
basements or confined ares. Use waterspray to ‘knock down’ 
vapour. Wash spillages into an effluent treatment plant or 
proceed as follows. Contain or collect spillage with non-
combustible, adsorbent material e.g. sand, earth, vermiculite 
or diatomaceous earth dan place into container for disposal 
via a licensed waste disposal. Contaminated adsorbent 
material may pose the same hazard as the spilt product.  

6.4 Reference to other sections See Section: 1 for emergency contact information. 
See Section: 13 for waste disposal. 
See Also Section 8.  
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SECTION 7: HANDLING AND STORAGE 

7.1 Precautions for safe handling Use only outdoors or in a well-ventilated area. Do not 
breathe gas. Avoid contact with skin and eyes. Wear 
protective gloves/protective clothing/eye protection/face 
protection. Wear appropriate respirator when ventilation is 
inadequate. See Also Section: 8. Wash hands thoroughly 
after handling.  

7.2 Conditions for safe storage, including any 
incompatibilities 

Store locked up. Store in a well-ventilated place protected 
from direct sunlight. Keep container tightly closed. Keep 
away from: Acids. Use appropriate containment to avoid 
environmental contamination. 

 Storage Temperature  Ambient. 
 Storage Life  Stable under normal conditions. 
 Incompatible materials Copper, copper alloy, Zinc, zinc alloy. 
 Appropriate packaging Stainless steel, Mild steel, Polyethylene, Polypropylene.  
7.3 Specific end use(s) • Professional uses of anhydrous and aqueous 

ammonia Use as a laboratory chemical, refrigerant in 
cooling systems, water treatment chemical, fertiliser, 
coating, paint thinner or paint remover, photochemical.  

• Professional uses of anhydrous and aqueous 
ammonia. Use as a cleaning product, leather or other 
surface treatment product, pH regulatory or 
neutralisation agent, process aid for nutrition. 

• Consumer use of aqueous ammonia . Use in coatings, 
paints, thinners and removers; use in fillers, putties 
and plasters, use of washing and cleaning products, 
use in cosmetic & personal care products. 

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION               

8.1 Control parameters  
8.1.1 Workplace Exposure Limit (UK HSE EH40)  
 

SUBSTANCE. CAS No. LTEL (8 hr 
TWA ppm) 

LTEL (8 hr 
TWA mg/m³) 

STEL 
(ppm) 

STEL 
(mg/m³) 

Note: 

Ammonia  1336-21-6 
 

25 18 35 25 EH40 WEL 
10/2007  

 
8.1.2 

 
Biological limit value 

 
Not established. 

 
8.1.3 PNECs and DNELs By analogy with similar materials: Anhydrous ammonia. 

 
DNEL Oral  Inhalation Dermal 

Industry - Long Term – Local effects - 14.0 mg/m³ - 
Industry - Long Term - Systemic effects - 47.6 mg/m³ 6.8 mg/kg bw/day 
Industry - Short term - Local effects - 36.0 mg/m³ - 
Industry - Short term - Systemic effects - 47.6 mg/m³ 6.8 mg/kg bw/day 
Professional - Long Term - Local effects - - - 
Professional - Long Term – Systemic effects - - - 
Professional - Short term - Local effects - - - 
Professional - Short term - Systemic effects - - - 
Consumer - Long Term - Local effects - 2.8 mg/m³ - 
Consumer - Long Term - Systemic effects 6.8 mg/kg bw/day 23.8 mg/m³ 6.8 mg/kg bw/day 
Consumer - Short term - Local effects - 7.2 mg/m³ - 
Consumer - Short term - Systemic effects 6.8 mg/kg bw/day 23.8 mg/m³ 6.8 mg/kg bw/day 
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 PNEC 
Aquatic Compartment (Fresh water) 0.0011 mg/l. 
Marine Compartment 0.0011 mg/l. 
Terrestrial Compartment No data. 
Atmospheric Compartment No data. 

 
 

8.2 Exposure controls  
8.2.1 Appropriate engineering controls Use with local exhaust ventilation or breathing protection. 
8.2.2 Personal protection equipment  
 Eye/face protection 

 

Goggles giving complete protection to eyes. 

 Skin protection (Hand protection/ Other) 

 

Impervious gloves and boots: PVC, Butyl rubber. 

 Respiratory protection 

 

A suitable respirator must always be worn. A suitable mask 
with filter type K (EN141 or EN405) may be appropriate. 
 
 

 Thermal hazards Not applicable. 
8.2.3 Environmental Exposure Controls Avoid release to the environment. 

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES 

9.1 Information on basic physical and chemical 
properties 

 

 Appearance  Liquid. 
 Colour Clear Colourless. (<5 Hazen Units). 
 Odour Pungent. 
 Odour Threshold (ppm) Detectable to most people at levels as low as 5ppm. 
 pH (Value) 14. 
 Freezing Point (°C) -55°C - 100°C. 
 Boiling point/boiling range (°C): 38°C - 20°C. 
 Flash Point (°C) None found. 
 Evaporation rate Not available. 
 Flammability (solid, gas) Flammable. 
 Flammable Limits (v/v) 16% - 25%. 
 Vapour Pressure (Pascal) 48700 - 100000 @ 20°C. 
 Vapour Density (Air=1) Not available. 
 Density (g/ml) 0.904 – 0.89 @ at 20°C. 
 Bulk Density (g/ml) Not applicable. 
 Solubility (Water) Miscible. 
 Solubility (Other) Not available. 
 Partition Coefficient (n-Octanol/water) Log Pow -1.14. 
 Auto Ignition Temperature (°C) 651°C (Vapour.) 
 Decomposition Temperature (°C) Not available. 
 Viscosity (mPa.s) 1.1 @ 27°C. 
 Explosive properties Not explosive. 
 Oxidising properties Not oxidising. 
9.2 Other information No information available. 
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SECTION 10: STABILITY AND REACTIVITY 

10.1 Reactivity Stable under normal conditions.  
10.2 Chemical stability Stable under recommended storage and handling 

conditions. 
10.3 Possibility of hazardous reactions Can react violently if in contact with acids, alkalis, halogens, 

reducing agents and heavy metals.  
10.4 Conditions to avoid Keep away from: Incompatible materials. 
10.5 Incompatible materials Copper, copper alloy, Zinc, zinc alloy. 
10.6 Hazardous Decomposition Product(s) Nitrogen oxides.  

SECTION 11: TOXICOLOGICAL INFORMATION 

11.1 Information on toxicological effects  
11.1.1 Mixture  
 Acute toxicity  
 Ingestion By analogy with similar materials: Ammonium Hydroxide: 

LD50(rat): 350 mg/kg bw. Will cause corrosion of and 
damage to the gastrointestinal tract.  

 Inhalation Fluid build up on the lung (pulmonary oedema) may occur 
up to 48 hours after exposure and could prove fatal. 

 Skin Contact Causes severe skin burns. 
 Eye Contact Severe irritant to the eye. 
 Skin corrosion/irritation Skin Corr. 1B; Causes severe skin burns and eye damage. 
 Serious eye damage/irritation Severe irritant to the eye. 
 Respiratory or skin sensitization It is not a skin sensitiser. 
 Mutagenicity There is no evidence of mutagenic potential.  
 Carcinogenicity No evidence of carcinogenicity. NOAEL(oral): 67mg/kg 

bw/d. 
 Reproductive toxicity Not classified. 

Effects on fertility: NOAEL: 408 mg/kg bw/d. 
Developmental Toxicity: NOAEL: 100 mg/kg bw/d. NOAEC: 
25mg/m³. 

 STOT - single exposure STOT SE 3; May cause respiratory irritation. 
 STOT - repeated exposure Not classified. NOAEL (Oral): 68 mg/kg bw/d. NOAEL 

(Inhalation): 63 mg/m³. 
 Aspiration hazard Not classified. 
11.2 Other information None. 

SECTION 12: ECOLOGICAL INFORMATION 

12.1 Toxicity Aquatic Acute 1; Very toxic to aquatic life. 
By analogy with similar materials: un-ionised ammonia: 
Fish (Fresh water): LC50: 0.89 mg/l. 
Fish (Fresh water): NOEC: 1.2 mg/l. 
Aquatic invertebrates: LC50(Daphnia magna): 101 mg/l. 
Aquatic invertebrates: NOEC(Daphnia magna): 0.79 mg/l. 
Algae (Fresh water): 2700 mg/l. 
 

12.2 Persistence and degradability The product is biodegradable. Unlikely to persist. 
12.3 Bioaccumulative potential The product has no potential for bioaccumulation. 
12.4 Mobility in soil The product is soluble in water. 
12.5 Results of PBT and vPvB assessment Not classified as PBT or vPvB. 
12.6 Other adverse effects None anticipated. 
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SECTION 13: DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods Re-use/recycling of waste highly recommended. Dispose of 
contents/container to: Licensed recycler, reclaimer or 
incinerator. Disposal should be in accordance with local, 
state or national legislation. 

13.2 Additional Information WGK class 2 (official). 

SECTION 14: TRANSPORT INFORMATION 

14.1 UN number UN2672. 
14.2 Proper Shipping Name AMMONIA SOLUTION. 
14.3 Transport hazard class(es) 8. 
14.4 Packing Group III. 
14.5 Environmental hazards Yes. Environmentally Hazardous( Aquatic Environment) 
14.6 Special precautions for user No information available. 
14.7 Transport in bulk according to Annex II of 

MARPOL73/78 and the IBC Code 
No information available. 

14.8 Additional Information Emergency Action Code: 2R. 
ADR Hazard Identification number : 80 
Limited quantity: LQ7 
Special Provisions: 543 
Tunnel Code: (E) 

SECTION 15: REGULATORY INFORMATION 

15.1 Safety, health and environmental 
regulations/legislation specific for the 
substance or mixture substance or mixture 

15.1.1 EU regulations 
Authorisations and/or restrictions on use None known. 

15.1.2 National regulations None known. 
15.2 Chemical Safety Assessment Not available. 

SECTION 16: OTHER INFORMATION 

The following sections contain revisions or new statements: 1-16. 

LEGEND 
LTEL Long Term Exposure Limit 
STEL Short Term Exposure Limit 
STOT Specific Target Organ Toxicity 
DNEL Derived No Effect Level 
PNEC Predicted No Effect Concentration 
PBT PBT: Persistent, Bioaccumulative and Toxic 
vPvB very Persistent and very Bioaccumulative 
CSR Chemical Safety Report 
NOAEL No Observable Adverse Effect Level 
NOEC No Observable Effect Concentration 
Skin Corr. 1B skin corrosion/irritation Category 1B 
STOT SE 3 Specific target organ toxicity — single exposure Category 3 
Aquatic Acute 1 Hazardous to the aquatic environment Acute Category 1 
C Corrosive 
N Hazardous to the aquatic environment 
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Risk Phrases and Safety Phrases 
R34 Causes burns. 
R50 Very toxic to aquatic organisms. 
S1/2 Keep locked up and out of the reach of children. 
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical 

advice. 
S36/37/39 Wear suitable protective clothing, gloves and eye/face protection. 
S45 In case of accident or if you feel unwell, seek medical advice immediately (show the 

label where possible). 
S61 Avoid release to the environment. Refer to special instructions/Safety Data Sheets. 
  
Hazard statement(s) and Precautionary statement(s) 
H314 Causes severe skin burns and eye damage. 
H335 May cause respiratory irritation. 
H400 Very toxic to aquatic life. 
P260 Do not breathe gas. 
P264 Wash hands thoroughly after handling. 
P271 Use only outdoors or in a well-ventilated area. 
P273 Avoid release to the environment. 
P280 Wear protective gloves/protective clothing/eye protection/face protection. 
P310 Immediately call a POISON CENTRE or doctor/physician. 
P312 Call a POISON CENTRE or doctor if you feel unwell. 
P321 Specific treatment (see on this label). 
P363 Wash contaminated clothing before reuse. 
P391 Collect spillage. 
P304 + P340 IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 

breathing. 
P403 + P233 Store in a well-ventilated place. Keep container tightly closed. 
P301 + P330 + P331 IF SWALLOWED: rinse mouth. Do NOT induce vomiting. 
P303 + P361 + P353 IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse 

skin with water/shower. 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 

present and easy to do. Continue rinsing. 
P405 Store locked up. 
P501 Dispose of contents/container to: Send to a licensed recycler, reclaimer or incinerator. 
  
Hazard pictogram(s) and Hazard Symbol 
GHS05 

 

C 

 

GHS07 

 

N 

 

GHS09 

 

  

    
Information contained in this publication or as otherwise supplied to Users is believed to be accurate and is given in good 
faith, but it is for the Users to satisfy themselves of the suitability of the product for their own particular purpose. GrowHow 
UK Ltd. gives no warranty as to the fitness of the product for any particular purpose and any implied warranty or condition 
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(statutory or otherwise) is excluded except to the extent that exclusion is prevented by law. GrowHow UK Ltd. accepts no 
liability for loss or damage (other than that arising from death or personal injury caused by defective product, if proved), 
resulting from reliance on this information. Freedom under Patents, Copyright and Designs cannot be assumed. 
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