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1 Introduction 

1.1 Site location 

The site comprises an irregular-shaped plot with an area of approximately 16 hectares (Ha), 
located in the southern area of the city of Cardiff at National Grid Reference ST 17268 73504. 

Access to the site is from Ferry Lane located at the north-eastern site boundary. 

Figure 1.1: Location plan for Ferry Road Landfill  

 

Source:  Disposal of Waste at the Ferry Road Landfill – Abridged Version of the Working Plan Supporting WML 95/07 
(Mod 1), Ove Arup & Partners 

1.2 Site history 

The area surrounding the site had apparently already been the subject of significant historical 
tipping. Figure 1.2 shows the extent of waste disposal tipping operations within the vicinity of the 

landf ill that pre-dated the disposal operations at the site. It shows that much of the area within 

this location was tipped with approximately 6m depth of municipal and industrial wastes. 
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Figure 1.2: Plan showing historical tipping, pre-dating disposal at Ferry Road Landfill  

 

The Ferry Road Landfill was originally known as Penarth Moors, a marshy area in an extreme 
meander of the River Ely.  

The site f irst began accepting waste in 1971. Prior to the start of tipping 1971 the site comprised 

the meandering River Ely and associated flood plains. In 1969 an Act of Parliament was passed 

to enable construction of a new cut across the meanders of the River Ely. The cut forms the 

present-day line of the river. Cardiff City Council used the old riverbed to dispose of builders’ 
rubble, commercial waste and municipal refuse. This original landfill is unlined and achieves a 

height of around 20m above the surrounding area. 

Very little information exists about the exact tipping history of the site, and detailed tipping 

records are not available. The meander was filled together with much of the adjacent land, with 

tipping continuing up above the surrounding ground level. Historical aerial photographs indicate 
the refuse site was developed, at least in part, in individual cells. Wastes accepted on site 

comprised municipal waste, including household, commercial, industrial, civic amenity wastes, 

street sweepings and litter, and later contaminated general wastes, contaminated soil and 

subsoil, and bonded asbestos associated with the redevelopment of the Cardiff Bay area.  It is 

understood that approximately 4 million cubic metres of waste were buried onsite.  

Landf illing with commercial and household waste continued until 1994. In 1994 the tip was 

closed and the land entered into Cardiff Bay Development Corporation (CBDC) ownership. The 

CBDC created a new retail park on the old industrial site to the east.  

The CBDC undertook the following preparatory work for the development: 

● For the Cardiff Bay Retail Park, ground with unacceptably high levels of contamination, 

together with refuse deposits associated with the municipal, tip along the site’s boundary 
with the tip, were removed; and 

● For the Ely Fields site, the refuse deposits associated with the municipal tip down to the level 

of  the underlying estuarine mud flats, were removed and replaced with imported fill. 
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The excavated material was deposited on an area of the landfill. The site was, therefore, 
reactivated under a new Waste Management Licence. The area comprised a mounded area to 

the north of the A4232.  

The Ferry Road landfill was, therefore, re-opened under licence, and received wastes scraped 

f rom the surrounding areas.  This coincided with the impoundment of the Rivers Taff and Ely to 

form the Cardiff Bay Barrage, one consequence of which was that groundwater levels rose 
beneath the site from the pre-barrage (tidally influenced) level of +2.0m AOD to +4.5m AOD, 

where they remain today. 

The “Ferry Road Landfill, Closed Landfill Review”, April 2018 prepared by Ramboll Environment 

and Health UK, lists the following information under their permitted waste types and quantities 

review of  the site’s 1994 waste management licence. 

● In Phase I (Disposal Zone 2, as referred to in Ove Arup and Partners Report 95/2592): 

Industrial wastes constituting contaminated soils, hardcore and similar materials arising from 

the excavation of land identified as Cardiff Bay Retail Park in Figure 1 of the Working Plan, 

spoil arising from the construction of the surface water drain to serve the Retail Park Site - 

maximum quantity 60,000 tonnes; and  

● In Phases II and III (Disposal Zone 1): Industrial wastes comprising excavated soils, 

hardcore and similar materials from municipal refuse arising from construction of the gas cut-

of f wall and ancillary works, industrial wastes comprising contaminated soils and municipal 

refuse (including asbestos) arising from the excavation of land identified as Ely Fields, spoil 
arising f rom the construction of the surface water drain between the retail park site and spoil 

arising f rom the construction of the permanent access road serving Ely Fields - 325,000 

tonnes. 

The site was f illed in ten phases as shown in the following figure: 

Figure 1.3: Extract of “Disposal cell construction plan – WSK 48 Rev A” showing phasing 

scheme 

 

Source: Ove Arup & Partners  

The site was engineered to provide containment above the historical tipping. This is shown in  
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Figure 1.4: Extract of “Disposal cell construction plan – WSK 48 Rev A” showing 

proposed containment detail 

 

Based on the tonnages identified, the total maximum quantity of waste is of 385,000 tonnes. 

The landf ill was covered, restored and developed to create Grangemoor Park, which was 

completed in 2000. 

1.3 Current layout 

Leckwith Moors Business Park is adjacent to the north and Ferry Road Retail Park to the east, 

with residential properties beyond (from approximately 220m east). The River Taff and Cardiff 

Bay approximately 520m east. The A4232 borders the southern boundary of the site, beyond 

which lies Cardiff’s International Sports Village and Penarth Marina to the south-east, and 

residential properties approximately 70m south. The Ely River meanders along the western site 
boundary (the River Ely discharges into Cardiff Bay), beyond which lies the University Hospital 

Llandough to the south-west, along with the residential area of Llandough (from approximately 

410m south west). See Figure 3.8. 

The landf ill itself has a ‘domed’ topography with the highest elevation at approximately 31m 

Above Ordnance Datum (AOD), in the northern central portion of the site. The ground slopes 
downwards to the north, east, south and west generally to around approximately 18m A0D. The 

lowest point lies at 9m AOD in the south east. Grangemoor Park occupies the site itself, which 

comprises undeveloped grassed areas crossed by tracks / paths and a concentric network of 

drains broadly following the contours of the dome. Peripheral woodland is present and a pond is 

located on the eastern boundary at the lowest point of the site. 
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2 Waste Management Licence Conditions 

This section identifies the closure and aftercare waste management licence conditions that are 
relevant and apply. 

2.1 Introduction 

Waste management licence 95/07 (Mod 1) dated 29th March 1996 is included as Appendix A. 

The following sub-sections highlight the conditions that apply to the aftercare period of the 

landf ill. 

2.2 Licence Conditions 

2.2.1 Landscaping and aftercare – Condition 36 

Upon completion of waste disposal operations, the site will be contoured and capped over and 

landscaped in accordance with the Working Plan. Details of the capping and associated 

drainage details must be submitted to the Waste Regulation Authority within 4 months of the 

date of issue of this licence. Written approval from the Waste Regulation Authority shall be 

obtained before construction of the capping and associated drainage systems. 

2.2.2 Landscaping and aftercare – Condition 37 

As detailed in the Working Plan, the site will be inspected for evidence of instability. With the 
exception of settlement anticipated in the Working Plan, any evidence of the uncontrolled 

movement of waste (including soil) and including that which may be indicated by movement of 

items of infrastructure, i.e. gas monitoring and control equipment, the drainage systems, the 

capping system and security fencing, shall be reported in writing to the Waste Regulation 

Authority as soon as is practicable, and in any case within seven days of the evidence being 

noted. Calculations to demonstrate the anticipated settlement shall be submitted as an 
amendment to the Working Plan within 4 months of the date of issue of this licence. Any works 

of  repair and reinstatement shall be undertaken in accordance with the Working Plan. 

2.2.3 Landscaping and aftercare – Condition 38 

As detailed in the Working Plan, the site will be inspected for evidence of disrepair, damage and 

malfunction of infrastructure, i.e. gas monitoring and control equipment, leachate and 

groundwater monitoring equipment, the drainage systems, the capping system and security 

fencing. Any such evidence shall be reported in writing to the Waste Regulation Authority as 
soon as is practicable, and in any case within seven days of the defects being noted. Any works 

of  repair or reinstatement shall be undertaken in accordance with the Working Plan. 

2.2.4 Landscaping and aftercare – Condition 39 

The landf ill gas, groundwater and leachate monitoring boreholes and other monitoring points 

will be sampled for the determinands specified in the Working Plan and at frequencies specified 

in the Working Plan. All results will be forwarded in writing to the Waste Regulation Authority of 

any results showing any determinands indicating a variance exceeding 30% of the previous 

result as soon as is practicable, and in any case, no later than the first working day after the 
result is known. 
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2.2.5 Landscaping and aftercare – Condition 40 

A copy of any notice or instruction received in respect of the facility from any authority other 

than the Waste Regulation Authority, which in any way relates to the use of the facility, shall be 
given to the Waste Regulation Authority within seven days of the receipt of such notice or 

instruction. 

2.2.6 Landscaping and aftercare – Condition 41 

Any cessation of operations for a period in excess of three months shall be notified to the Waste 

Regulation Authority. No less than fourteen days’ notice shall be given to the Waste Regulation 

Authority of the date on which operations are to recommence in the event of such a cessation.  

2.2.7 Landscaping and aftercare – Condition 42 

In the event of cessation of operations whereby waste delivered to the facility is required to be 

transferred or diverted elsewhere, the Waste Regulation Authority shall be notified forthwith. 

2.3 Working Plan Requirements 

2.3.1 Restoration of licence area – Profile 

The ground levels at the Licence Area will be raised by varying amounts up to a maximum of 

around 14m. The additional height will be made up of imported wastes, daily cover and the 

engineered capping system. Ultimately, the restoration profile will be developed to provide a 

high-quality open space or parkland environment. 

2.3.2 Restoration of licence area – Capping 

A permanent clay cap will be installed over the Licence Area closely following deposition of the 

imported wastes. This will form part of the proposed capping over the whole of the landfill area 

to the north of the Peripheral Distribution Road. The capping system will separate the relocated 
wastes f rom the surface environment, reduce the ingress of rainwater into the wastes and 

thereby reduce leachate production. 

The proposed capping build-up is made of a low permeability soil layer of 1000mm thickness, 

which will be overlain by a surface/protection soil layer of minimum 500mm thickness. The 

surface/protection layer will support vegetation which will reduce rainwater infiltration by 
evapotranspiration and protect the cover from erosion by wind and water. The 

surface/protection layer will protect the low permeability layer from the effects of freeze-thaw 

and wetting-drying cycles. 

2.3.3 Restoration of licence area – Settlement 

With continued biodegradation both the existing and new landfill wastes beneath the Licence 

Area will compress over time. Under the maximum height of tipping this degradation settlement 

is estimated to be of the order of 2.5m after 10 years, and 5.0m after 30 years, with minimal 

settlement thereafter. The landfill wastes will also consolidate under loading from the placement 
of  the new wastes and capping. This consolidation settlement, mainly f rom squeezing out of gas 

f rom the body of refuse, is estimated to be of the order of 2.0m under the max height increase of 

14.0m. This consolidation settlement is expected to largely occur during the placement of new 

waste. There will also be some consolidation settlement of the alluvium beneath the refuse, 

f rom squeezing out of water, which is likely to be of the order of 0.5m. 

The capping over the Licence Area will, therefore, be subjected to total settlement, and to 
dif ferential settlement related to the variable composition of the landfill beneath. 
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With regard to integrity of the capping, differential movements will be more significant than total 

settlements. The domed shape of the landfill will help to reduce damage from differential 

movements, but there is inevitably some risk of cracking of the capping. 

Minor cracking may be self-healing, however, larger cracks will need to be made sound as part 

of  the maintenance programme. The integrity of gas and leachate drainage measures will also 

need to be monitored and maintained on a regular basis. 

2.3.4 Restoration of licence area – Surface drainage of capping 

The Licence Area will be clay capped as part of the final cover system. Following final capping, 
surface water from the landfill will be collected in a new perimeter drain and discharged to new 

outfalls into the River Ely. Appropriate consents will be obtained from the Environment Agency1. 

2.3.5 Restoration of licence area – Landfill gas 

Disposal Zone 1: Municipal refuse deposits and inert soils 

Remediation gas control measures are proposed for the whole landfill north of the Peripheral 
Distribution Road. Elements of the total system will be installed in conjunction with soil capping 

at Disposal Zone 1. 

Disposal Zone 2: Contaminated soils 

Landf ill gas will not be an issue with respect to the waste soils placed at Disposal Zone 2 as 
they do not contain putrescible materials. 

Gases generated from municipal refuse underlying the Disposal Zone will be collected via a gas 

permeable drainage blanket. The landfill gas will be collected at convenient locations and dealt 

with. 

2.3.6 Restoration of licence area – Final landfill restoration and long-term tip 
remediation 

Details of the proposals for capping and overall leachate and gas control have not been 

included in this document but are contained in Reference 2 – which was submitted separately in 
support of the Licence application and the original Working Plan. 

Surface water collection and disposal for the restored landfill will be achieved by means of 

surface water ditches and outfalls. Final layout and details of the surface water system will be 

submitted to the Waste Regulation Authority for approval. 

Following final capping of the landfill, any leachate generated within the wastes will be 
controlled by the measures proposed for the whole landfill area to the north of the Peripheral 

Distribution Road. The collected leachate will be disposed of in accordance with the 

requirements of the Regulatory Authorities. Options include pumping to the Western District 

Pumping Station for onward treatment and discharge, or on-site treatment and discharge to the 

sewer system or, if of a sufficiently high quality, the river. 

2.3.7 Monitoring – Disposal Zone 2 – Contaminated soils 

It is not intended to monitor surface water run-off in the immediate vicinity of Disposal Zone 2 

once the cap is in place. However, as part of the monitoring of the landfill, any surface water 
collected through the existing landfill leachate system will be regularly monitored and sampled 

at the currently consented outfalls prior to ultimate capping and restoration of the landfill.  

 
1 Forerunner to NRW 
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2.3.8 Monitoring – Landfill 

A proposed monitoring programme for the Ferry Road Landfill was set out in Ove Arup & 

Partners report titled “General Scope of Works for Monitoring Groundwater, Leachate and Gas”, 
issued in October 1995 in support of the Licence application and original Working Plan. 

Changes to the scope of the testing proposed were requested by the Waste Regulation 

Authority, and have been incorporated into Revision 1 of the report, as issued in March 19962. 

 

 

 
2  Ove Arup & Partners (1996) – “Ferry Road – General Scope of Works for monitoring of groundwaters, leachate and gas”, Report 

Serial No. 95/2908, Rev 1 March 1996 
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3 Pollution control systems 

3.1 Above ground systems 

According to the Working Plan, the Licence Area will be clay capped as part of the final cover 
system. Following final capping, surface water from the landfill will be collected in a new 

perimeter drain and discharged under consents to new outfalls into the River Ely. 

Figure 3.1 shows the extent of the capping works. 

Figure 3.1: Extent of capping works  

 

Source: Ove Arup & Partners  

It would appear that the site was capped with an 800mm engineered clay layer, which overlays 

an existing 200mm of previously placed clay cap. A construction quality assurance process was 

in place with Ove Arup acting as Construction Quality Assurance (CQA) Engineer. However, 
few records exist of the CQA except for formation surface acceptance forms. The CQA plan and 

report have not been obtained. The specification for the preparation and placement of the low 

permeability clay layer has been provided and demonstrates that the material was to be placed 

in accordance with the “Manual of Contract Documents for Highways Works, Volume 1: 

Specification for Highways Works”, Department of Transport HMSO 1993.  The Highways 
Works specification identifies the thickness of each layer and the number of passes required 

with a vibrating roller dependent on the material type placed, to achieve 95% compaction. The 

master specification also identifies the testing required to demonstrate that the material falls with 

acceptable thresholds for moisture content, Atterberg limits, in-situ density and thickness. 

The anticipated permeability of the clay cap was to be 1 x 10-8m/s. The geotechnical parameters 
selected required the use of low plasticity soil which has a lower potential for desiccation 
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cracking than higher plasticity materials often specified. The overall design strategy accepts a 

slight infiltration of rainwater, permitting modest degradation of the refuse until it reaches a state 

which no longer threatens to pollute or, endanger health. 

A survey was completed in 2007, but there was no accompanying assessment of the settlement 

at the site. 

3.2 Environmental management and monitoring infrastructure 

Significant monitoring infrastructure was installed at the time of the construction of the landfill. 

Figure 3.2: Monitoring borehole installation plan  

 

It shows the location of 19 leachate wells, 19 observation wells and 41 gas wells. The 

observation wells are shown to be installed at approximately 50m centres along three sides but 
were not installed to the south east of the site. The monitoring point installation logs have been 

replicated in Table 1. 

Typically, the wells comprise 4m of solid High-density polyethylene (HDPE) pipe with screw 

connections fitted to a varying length of flexible slotted HDPE pipe with telescopic connections, 

where the slots are 10% of the surface area and the slot widths are 3mm. The internal casing is 
110mm in diameter and the wall thicknesses are 11.4mm thick. The gravel surround is 5mm-

10mm diameter non-calcareous quarried crushed rock. 

The boreholes were installed in September and October 1997. All boreholes were drilled into 

waste deposits. None of the boreholes installed that have been drilled in natural ground. 
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 Table 1 Drillers logs for observation wells 

Reference Easting Northing 
Ground 
Level AOD 

Base level 
AOD 

Top Level 
AOD 

Base Level 
AOD 

Length 
(m) 

Top Level 
AOD 

Base Level 
AOD 

Length 
(m) 

GW level 
AOD Geology description 

OW2 317577.464 173675.351 12.2 -1.109 11.487 7.487 4 7.487 -0.363 7.85 Unsure 1.0m marl and then waste to toe 

OW3 317596.558 173721.627 9.9 -1.216 10.442 6.442 4 6.442 -0.658 7.1 Unsure 0.5m marl and then waste to toe 

OW4 317586.708 173779.640 12.7 -0.134 11.851 7.851 4 7.851 -0.449 8.3 5 3.0m marl and then waste to toe 

OW5 317561.121 173783.372 13.3 -1.196 13.14 9.14 4 9.14 -0.81 9.95 Unsure 1.0m marl and then waste to toe 

OW6 317575.902 173873.286 15.4 -1.2 15.589 11.589 4 11.589 -0.761 12.35 Unsure 1.0m marl and then waste to toe 

OW7 317562.340 173917.583 16.5 -1.257 16.654 12.654 4 12.654 -0.696 13.35 5 1.0m marl and then waste to toe 

OW9 317492.803 173991.865 18.6 -1.21 18.78 14.78 4 14.78 -0.77 15.55 Unsure 1.0m marl and then waste to toe 

OW11 317411.875 173950.777 17.0 -1.265 16.576 12.576 4 12.576 -0.724 13.3 Unsure 1.0m marl and then waste to toe 

OW12 317393.153 173907.691 18.7 -1.223 18.51 14.51 4 14.51 -1.04 15.55 Not identified 1.0m marl and then waste to toe 

OW13 317370.686 173859.516 19.6 -1.139 19.325 15.325 4 15.325 -0.925 16.25 Unsure 1.0m marl and then waste to toe 

OW14 317347.305 173812.139 21.1 -1.21 21.627 17.627 4 17.627 -0.673 18.3 Unsure 1.0m marl and then waste to toe 

OW15 317325.063 173765.528 23.1 -1.156 23.716 19.716 4 19.716 -0.884 20.6 Unsure 1.0m marl and then waste to toe 

OW16 317305.692 173720.595 21.9 -1.222 21.739 17.739 4 17.739 -0.161 17.9 Unsure 1.0m marl and then waste to toe 

OW17 317281.183 173677.185 21.6 -1.288 20.024 16.024 4 16.024 -0.856 16.88 Unsure 2.0m marl and then waste to toe 

OW18 317253.370 173631.571 19.6 -1.169 19.178 15.178 4 15.178 -1.092 16.27 Not identified 2.0m marl and then waste to toe 

OW19 317218.089 173589.993 13.6 -1.238 11.495 7.495 4 7.495 -1.015 8.51 Unsure 2.0m marl and then waste to toe 

Source: Drillers’ logs VHE Construction Ltd  
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It was stated that the dimensions for OW1, OW8 and OW10 would follow in a separate 

document as soon as the casing levels were confirmed. However, if these were provided, then 

they were provided separately, and that document has not been located. 

A site visit was undertaken on 19th April 2021 to confirm the status of the gas wells. Each well is 

protected by a metal cover which is locked to ensure that they are inaccessible to the public. 

Observation Wells No.s 1, 2, 3, 4, 5, 6, 9, 10, 14 and 15 were observed and most had their 
respective reference sprayed onto the cover. Other wells were not found, but were likely to be 

inaccessible as a result of brambles or other thick foliage. Sample points OW16 and OW17 

were not locatable. These did not appear to be hidden by vegetation, so these points may not 

be present anymore or were potentially buried under topsoil. 

3.3 Landfill gas systems 

A total of 41 gas wells, labelled GW1 through to GW41 have been installed onsite. The drillers’ 
logs identify the location of the wells and their installation details. The locations of the wells are 

shown on Figure 3.2. The logs are replicated in Figure 3.4. 

Figure 3.4: Layout of gas extraction system  

 

Source: Infinis   
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Table 3, but it should be noted that some of the references in the drillers’ logs were not at the 

locations stated on Figure 3.2 (e.g. GW11, GW25, GW28).These are likely to be simple errors 

e.g. GW28 is actually GW27 and a number error for GW11 and GW25. The logs do not include 

GW10, GW14, GW15, GW17, GW27, and GW30 to GW41, as these logs were to be submitted 

once the contractor confirmed casing levels. If this document was sent separately, then this has 

not been found and therefore the exact details are unknown. 

The wells vary in length, but typically comprise a 4.5m length of solid HDPE casing with screw 

connections fitted to a variable length of slotted HDPE pipe with telescopic connections, where 

the slots are 10% of the surface area and the slot widths are 3mm. The internal casing is 

110mm in diameter and the wall thicknesses are 11.4mm thick. The gravel surround is 20mm 

single sized diameter non-calcareous quarried crushed rock. 

It was estimated that approximately 2,500m3/hr of landfill gas was being generated at the time 

when the licensed site was being developed. The gas wells were installed to permit venting of 

the gas initially with a view to gas extraction and potentially utilisation. 

The gas extraction system continues to be operated and the layout is shown in Figure 3.4. A 

selection of the gas wells is monitored on a quarterly basis to balance the system. The results 
are included in Table 2. 

Table 2: Gas well monitoring for 2020 

Asset ID 

CH4 (%) 

peak 

CH4 % 

(mean) 

CO2 (%) 

peak 

CO2 (%) 

mean O2 (%) min 

O2 (%) 

mean 

FRYFLAR1 0.1 0.033333 0.5 0.3 20.9 20.9 

FRYSITE1 39.6 37.2375 20.1 18.4625 0.8 1.4125 

FRYSMAN1 42.4 38.25 23.7 20.75 0.1 0.425 

FRYSMAN2 51 49.7 21.8 20.75 0.1 0.425 

FRYSMAN3 42.9 36.8 19.8 17.56667 0.1 1.633333 

FRYSMAN4 38.9 35.825 20.5 17.35 0.2 1.575 

FRYW0008 50.5 18.66667 13.3 6.066667 4.2 14.46667 

FRYW001 6 1.575 3.4 1.65 18.2 19.925 

FRYW002 55.1 47.475 21 18.725 0.2 1.1 

FRYW003 54.7 50.35 21.3 19.5 0.1 0.25 

FRYW004 67.1 55.98 28 24.52 0.1 0.16 

FRYW005 14.1 4.733333 13.1 4.866667 8 16.6 

FRYW006 45 41.03333 20.7 19.33333 0 0.5 

FRYW007 0.2 0.133333 1.6 0.833333 20.9 20.9 

FRYW009 26.2 8.766667 16 5.666667 3.2 15 

FRYW010 48.7 20.46667 16.2 7.133333 1.5 12.53333 

FRYW011 24.6 13.2 17.8 10.53333 0.4 7.466667 

FRYW012 30.8 25.7 15.5 12.86667 0 1.566667 

FRYW013 41.5 28.15 14.7 9.05 0.1 5.6 

FRYW014 39.8 32.175 20.6 19.075 0 0.2 

FRYW015 78.2 43.85 18.4 16.95 0 0.2 

FRYW016 0.3 0.125 2.2 1.05 20.1 20.7 

FRYW017 47.7 45.175 20.8 19.325 0 0.175 

FRYW018 39.5 38.525 19.1 16.75 0.1 0.425 

FRYW019 31.6 21.75 18.6 13.8 0.2 5.9 

FRYW020 38.4 35.025 19.3 18.525 0.1 0.225 
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Asset ID 

CH4 (%) 

peak 

CH4 % 

(mean) 

CO2 (%) 

peak 

CO2 (%) 

mean O2 (%) min 

O2 (%) 

mean 

FRYW021 41.9 21.35 23.1 12.7 0.1 8.575 

FRYW022 0.4 0.15 1.6 1 19.6 20.575 

FRYW023 16 5.65 19.7 6.95 0.1 14.375 

FRYW024 48.7 42.875 24.1 21.75 0.2 0.25 

FRYW025 38.3 32.725 22.9 21.225 0.1 0.425 

FRYW026 4.6 2.05 8.3 4.9 7.9 14.775 

FRYW027 32.4 8.25 18.3 5.6 3.8 16.575 

FRYW028 33.6 15.2 23 9.4 0.1 10.575 

The gas f low and utilisation at the site has remained relatively stable as shown in Figure 3.3. 

Figure 3.3: Gas flow and engine output  

 

Source: Infinis  

A site visit was undertaken on 19th April 2021 to confirm the status of the gas wells. Each well is 

protected by a metal cover which is locked to ensure that they are inaccessible to the public. 

Gas Wells No.s 7, 8, 15, 17, 19, 20, 23, 24, 25, 26, 27, 28, 32, 33, 34, 39 were observed and 

most had their respective reference sprayed onto the cover. Other wells were not found but 
were likely to be inaccessible as a result of vegetation.  
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Figure 3.4: Layout of gas extraction system  

 

Source: Infinis   
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Table 3 Drillers logs for gas wells 

Reference Easting Northing 
Ground 
Level AOD 

Base level 
AOD 

Top Level 
AOD 

Base 
Level AOD 

Length 
(m) 

Top Level 
AOD 

Base 
Level AOD 

Length 
(m) 

GW level 
AOD Geology description 

GW1 317432.196 173858.305 26.6 3.65 27.935 23.435 4.5 23.435 4.245 19.19 Unsure Waste to toe 

GW2 317460.522 173894.963 27.0 3.673 27.832 23.332 4.5 23.332 4.302 19.03 Unsure Waste to toe 

GW3 317492.518 173928.502 23.1 23.1 23.38 18.88 4.5 18.88 4.78 14.1 Dry 1.0m marl and then waste to toe 

GW4 317503.949 173863.811 29.2 3.733 27.707 23.207 4.5 23.207 4.207 19 Unsure 2.3m marl and then waste to toe 

GW5 317561.121 173783.372 16.1 3.603 16.24 11.74 4.5 11.74 4.32 7.42 5.1 1.0m marl and then waste to toe 

GW6 317548.828 173833.792 19.6 3.799 19.256 14.756 4.5 14.756 4.356 10.4 Unsure 3.0m marl and then waste to toe 

GW7 317514.063 173800.626 23.2 3.786 23.604 19.104 4.5 19.104 4.454 14.65 Unsure 3.0m marl and then waste to toe 

GW8 317475.556 173828.406 30.6 3.73 29.672 25.172 4.5 25.172 4.242 20.93 Unsure 2.0m marl and then waste to toe 

GW9 317466.357 173788.184 23.6 3.651 24.173 19.673 4.5 19.673 4.223 15.45 Unsure 1.0m marl and then waste to toe 

GW11 317470.322 173241.950 25.1 3.34 25.625 21.125 4.5 21.125 4.345 16.78 Not identified Not identified 

GW12 317500.816 173694.129 21.1 3.73 20.991 16.491 4.5 16.491 4.191 12.3 Dry 1.0m marl and 14.87m waste, then clay to toe 

GW13 317557.889 173715.536 14.2 3.5 14.059 10.559 3.5 10.559 4.459 6.1 Unsure 1.0m marl and then waste to toe 

GW16 317460.048 173656.890 24.3 3.9 24.381 19.881 4.5 19.881 4.421 15.46 5.9 1.0m marl and 17.5m waste, then clay to toe 

GW18 317420.413 173658.970 28.2 3.367 28.505 24.005 4.5 24.005 4.315 19.69 Dry 2.5m marl then waste to toe 

GW19 317435.863 173599.924 22.4 3.714 22.033 17.533 4.5 17.533 4.133 13.4 Unsure 1.0m marl and 15.7m waste, then clay to toe 

GW20 317371.944 173634.846 28.1 2.321 28.513 24.013 4.5 24.013 4.183 19.83 Unsure 0.2m marl then waste to toe 

GW21 317320.934 173609.385 25.2 3.744 25.357 20.857 4.5 20.857 4.297 16.56 Unsure 2.0m marl and 16.8m waste, then clay to toe 

GW22 317361.723 173584.368 23.1 3.729 23.248 18.748 4.5 18.748 4.368 14.38 Unsure 2.0m marl and 13.9m waste, then clay to toe 

GW23 317407.985 173574.940 19.6 3.725 20.488 15.988 4.5 15.988 4.038 11.95 Unsure 1.0m marl and then waste to toe 

GW24 317326.734 173658.103 26.8 1.671 27.231 22.731 4.5 22.731 4.271 18.46 Unsure 0.2m marl then waste to toe 

GW25 317328.672 173210.209 25.9 1.505 26.389 22.889 3.5 22.889 4.329 18.56 Unsure 0.2m marl then waste to toe 

GW26 317344.876 173758.238 26.1 2.42 26.567 22.067 4.5 22.067 4.187 17.88 Unsure 0.2m marl then waste to toe 

GW28 317381.858 173799.182 23.8 3.712 23.686 19.186 4.5 19.186 4.226 14.96 Not identified 1.0m marl and then waste to toe 

GW29 317481.910 174033.746 16.0 3.927 15.021 11.521 3.5 11.521 4.411 7.11 Unsure 2.0m marl and then waste to toe 

Source: Drillers’ logs VHE Construction Ltd
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3.4 Leachate management systems 

The leachate management system is described in “The Reactivation and Remediation of the 

Landf ill Site at Ferry Road, Cardiff”, which is a paper prepared by Phillips A. and Cherrill H.E of 

Over Arup and Partners. It is understood that the paper was published in 2004 in a National 

Museums of Wales publication called Urban Geology in Wales). It references the measures that 

were taken to address leachate management at the site that were designed by Over Arup.  

It identif ied that the hydrogeology and groundwater impacts were assessed following a 

comprehensive investigation. It is assumed that the impacts were reviewed and included within 

“Ferry Road – Hydrogeology and Groundwater Impact” report serial no. 95/2946, Ove Arup 

October 1995, which is a reference in the Working Plan document and would have been issued 

to the Environment Agency (predecessor of the NRW) as part of the permit application for the 

subsequent tipping. This impact assessment has not been located. 

The paper referenced above identified that the existing conditions were investigated and that 

the original landfill had been developed on the alluvium associated with estuarine flats. The 

alluvium is reported to be a soft to firm silty clay and the Working Plan identifies this as 7mthick, 

but locally absent along the meander of the River Ely.  

These deposits overlay fluvioglacial gravels and then Mercia Mudstone bedrock. The top of the 
gravels is at a level of approximately -2m AOD and the Working Plan identifies these to be 4m-

5m thick. The meander of the River Ely had eroded through the alluvium and had cut into the 

underlying gravels. These gravels acted as a confined aquifer with groundwater in the landfill 

being perched over the alluvium. Groundwater in the dilute and disperse landfilling was typically 

at +6m to +7m AOD, with the piezometric head in the gravels typically at +1.5m to 2.5m AOD. 
There was expected to be direct hydraulic continuity between the landfill and the gravels.  

The alluvium layer was considered to act as an effective aquitard, where it is in place. Sampling 

and testing of groundwater from the gravels indicated some contamination by leachate release 

through the base of the buried meander. This created a pathway for contamination to the River 

Taf f  and the River Ely. 

The leachate in the original landfill, being in continuity with the tidal groundwater, would be 

f lushed into the rivers twice per day. 

Figure 3.5: Conceptual model for historic tipping   

 

Source: Phillips A. and Cherrill H.E  

The development of the Cardiff Barrage and the impoundment of the Bay stopped this flushing. 
Instead, it was expected that the groundwater level would rise to approximately +4.5m AOD and 
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the f low would be virtually eliminated. However, this would not necessarily reduce the impact on 

the Bay as the degree of dilution was expected to reduce. 

To address these impacts, it was proposed that: 

● The later tipping would be contained; 

● The site would be capped to control infiltration; 

● Leachate would be abstracted to reduce the driving head of leachate; and 

● Perimeter cut-off and leachate drains would be installed over the alluvial surface to prevent 
f low of groundwater into the waste once leachate is abstracted. 

Following the completion of tipping at the site, a network of herringbone drains was installed 

directly under the cap to take any perched leachate produced by infiltrating water into the 
perimeter drainage pipework at the toe of the landfill.  These discharged to eastern and western 

perimeter gravity drains at an elevation of around 6.0 to 6.5m AOD.  Pumping stations were 

constructed to allow for discharge to foul sewer for onward treatment prior to discharge. 

In addition to leachate abstraction, a 600mm wide cement-bentonite slurry wall containing a 

centrally placed HDPE geomembrane was constructed from ground level down to the alluvium. 
The aim of  the barrier was to restrict leachate and landfill gas movement towards the Cardiff 

Bay Retail Park. The location of the barrier is shown in Figure 4.2. 

19 leachate abstraction wells were installed at approximately 50m centres along the former river 

meander. See Figure 3.2. 

The wells vary in length, but typically comprise a 2.75m-5.75m length of solid HDPE casing with 
screw connections fitted to a variable length of slotted HDPE pipe with telescopic connections, 

where the slots are 10% of the surface area and the slot widths are 3mm. The internal casing 

has a 257mm internal diameter and the wall thicknesses are 28.7mm thick. The gravel surround 

is 20mm single sized diameter non-calcareous quarried crushed rock. 

A site visit was undertaken on 19th April 2021 to confirm the status of the leachate wells. Each 

well is protected by a metal cover which is locked to ensure that they are inaccessible to the 
public. Leachate Well No.s 1, 3, 4, 5, 6, 7, 8, 10, 12, 13, 14, 16, 17, 18 were observed and most 

had their respective reference sprayed onto the cover. Other wells were not found but were 

likely to be inaccessible as a result of brambles or other thick foliage. All wells, except LW10, 

were inaccessible to the public, as each structure was locked through the use of a padlock. An 

example well is shown in Figure 3.6. 
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Figure 3.6: Leachate abstraction well LW12  

 

Source: Mott MacDonald Ltd  

The lid to LW10 has become dislodged, which allowed the staff visiting the site to demonstrate 

the well head installed. The Council has been informed to ensure that the well head is repaired. 
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Figure 3.7: Leachate abstraction well LW10  

 

Source: Mott MacDonald Ltd  

The aim was to pump the leachate from the wells so that the leachate level is just below the 

piezometric head in the gravels. The abstracted leachate was then to be discharged by rising 

main to a treatment plant located approximately 1.0km to the west of the site. 
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 Table 4 Drillers logs for leachate abstraction wells 

Reference Easting Northing 
Ground 
Level AOD 

Base level 
AOD 

Top Level 
AOD 

Base Level 
AOD 

Length 
(m) 

Top Level 
AOD 

Base Level 
AOD 

Length 
(m) 

GW level 
AOD Geology description 

LW1 317534.322 173613.829 14.7 -1 15.454 12.704 2.75 12.704 -0.146 12.85 Dry 1.0m marl and then waste to toe 

LW2 317562.965 173657.714 12.3 -1 12.609 9.859 2.75 9.859 -0.691 10.55 Dry 1.0m marl and then waste to toe 

LW3 317596.558 173721.627 11.8 -1 11.533 8.783 2.75 8.783 -0.617 9.4 Unsure 3.0m marl and then waste to toe 

LW4 317588.831 173751.213 12.7 -1.539 11.335 8.603 2.732 8.603 -0.527 9.13 Unsure 3.0m marl and then waste to toe 

LW5 317593.000 173808.000 12.2 -1.201 12.006 9.256 2.75 9.256 -0.504 9.76 Unsure 2.0m marl and then waste to toe 

LW6 317582.088 173848.899 14.8 -1.224 14.604 11.854 2.75 11.854 -0.846 12.7 Unsure 1.0m marl and then waste to toe 

LW7 317562.967 173900.058 16.7 -1.227 17.277 12.527 4.75 12.527 -0.773 13.3 5 1.0m marl and then waste to toe 

LW8 317551.007 173948.978 17.3 -1.23 17.611 12.861 4.75 12.861 -0.789 13.65 Unsure 1.0m marl and then waste to toe 

LW9 317520.103 173981.708 18.0 -1.272 18.519 13.769 4.75 13.769 -0.581 14.35 Unsure 1.0m marl and then waste to toe 

LW10 317463.834 173993.405 17.2 -1.094 17.41 12.66 4.75 12.66 -1.24 13.9 5 1.0m marl and then waste to toe 

LW11 317423.858 173970.967 16.4 -1.18 15.489 12.739 2.75 12.739 -0.601 13.34 Unsure 1.0m marl and then waste to toe 

LW12 317404.575 173929.483 18.0 -1.194 17.886 13.136 4.75 13.136 -0.614 13.75 Unsure 1.0m marl and then waste to toe 

LW13 317381.087 173883.809 19.1 -1.135 18.598 13.848 4.75 13.848 -0.652 14.5 Unsure 1.0m marl and then waste to toe 

LW14 317356.438 173837.204 20.2 -1.241 20 15.25 4.75 15.25 -0.8 16.05 Unsure 1.0m marl and then waste to toe 

LW15 317339.444 173791.259 21.9 -1.228 22.288 16.538 5.75 16.538 -0.612 17.15 Unsure 1.0m marl and then waste to toe 

LW16 317317.603 173746.668 23.0 -1.257 23.336 17.586 5.75 17.586 -0.664 18.25 Unsure 1.0m marl and then waste to toe 

LW17 317293.036 173699.846 21.7 -1.242 21.036 15.286 5.75 15.286 -0.764 16.05 Unsure 1.0m marl and then waste to toe 

LW18 317268.188 173659.266 20.9 -1.287 19.851 15.101 4.75 15.101 -1.629 16.73 Unsure 2.0m marl and then waste to toe 

LW19 317241.305 173615.140 17.9 -1.177 15.843 11.093 4.75 11.093 -0.717 11.81 Unsure 2.0m marl and then waste to toe 

Source: Drillers’ logs VHE Construction Ltd  
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The leachate has been abstracted through this air lift system. The leachate wells were then 

connected to gravity drains where the leachate was discharged to one of the three pumping 

stations around the site. The leachate was then pumped to the Western District Pumping 

Station for onward treatment.  

Both the Eastern Perimeter Drain and the gravity drain from the leachate wells on the eastern 

side of the landfill discharge leachate to Pumping Station T1 (situated close to the ASDA Petrol 
Station).  From Pumping Station T1 the leachate is pumped over the landfill in a rising main to 

Pumping Station C.  The Western Perimeter Drain and the leachate wells on the western side of 

the landf ill discharge directly into Pumping Station C.  The combined flows are pumped to the 

north of the landfill to Pumping Station D for onward pumping to the Western District Pumping 

Station.  

On behalf  of the NRW, and with the support of Cardiff City Council, Geotechnology Ltd has 

been undertaking further studies to establish the current leachate management situation. These 

were reported in the “Ferry Road Landfill - Site Inspection Report”, Report Number 

2140r1v1d0321 in March 2021. A plan showing the leachate drainage installed, taken from this 

report, has been included as Figure 3.8. This identifies the location of the perimeter drains, the 
leachate abstraction gravity drains, pumping chambers, the surface water drains and an outfall. 

Geotechnology noted that the chamber close to McDonalds (within the adjacent business park) 

was inspected, now labelled as Chamber 1.  This was found to contain leachate at a very high 

level, though it was not flowing out of the chamber.   Nearby, Pumping Station T1 was located 

and was found to be out of operation.  The design plan shows that this station is a key pumping 

station in that it receives all the leachate draining under gravity from the eastern part of the site 
(including the leachate pumping wells and the eastern perimeter gravity drain) so any failure of 

this station would result in leachate backing-up into the drainage system. 

The on-site leachate abstraction system has not been operated for an extended period and this 

has led to leachate build up within the site back to the levels originally observed (approximately 

+7m OD). This is, therefore, encouraging migration of leachate from the site. Leachate staining 
has also been observed on the sides of the landfill. The locations for these are indicated in 

Figure 3.8. 

In addition, it was found that “leachate from the site was flowing away from the landfill through 

one of  the original gravity drainage pipes to a surface water culvert on Ferry Road near the 

Watermark building”. “The landfill is connected to the surface water system in Ferry Road at two 
points; the first is the route to the south of the landfill, passing eastwards to the south of ASDA 

whilst the second is a connection from Chamber 1 (close to McDonalds) eastward beneath the 

retail park to the surface water drain beneath Ferry Road”. 

The aim was that the southern drain was to be discontinued with collection at proposed 

Pumping Station T1 when available. The pipework is still in place and Cardiff City Council has 

conf irmed it is continuing to transmit leachate. The foul sewer into which it was originally 
connected has been re-purposed as a surface water system, discharging into the Bay at the 

Watermark building. 

Geotechnology examined a surface water discharge point into the River Ely and assessed the 

current leachate levels within the landfill.  The discharge of water directly into the Ely from a pair 

of  concrete pipes at the northern end of the landfill was noted along with a strong orange 
discolouration of the water flowing from the pipes. Geotechnology considered it highly likely that 

this was a direct discharge of leachate contaminated water into the River.  
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Figure 3.8: Plan showing leachate drainage    

 

Source: Geotechnology Ltd – from report “Ferry Road Landfill - Site Inspection Report” Report Number 2140r1v1d0321  
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3.5 Stability 

The visual inspection of the site that was undertaken as part of this commission (April 2021), 

indicated that the general slope gradients were approximately 1:5 to 1:6. A survey undertaken in 

2002 supports this understanding. A further survey was undertaken in April 2021 and showed 

that the site has typically settled between 0.4m and 1.2m since 2002. 

Figure 3.9: Isopachyte drawing showing height differences between 2002 and 2021 

 

Source: Cardiff City Council  
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The walkover survey did not identify any areas of obvious instability. 

It is recommended that a further topographical survey is undertaken in 2022 and then, 

depending on the degree of settlement it is recommended that surveys are then conducted 

every f ive years. 

3.6 Security measures 

The site is now a public park and therefore there are no security measures relating to the site.  
The monitoring infrastructure is secure and inaccessible to the public with the exception of 

LW10. 

3.7 After-use and restoration 

The site is now a public park, Grangemoor Park. The park includes extensive natural 

grasslands, a pond, artwork and a picnic area. 
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4 Aftercare monitoring and reporting 

4.1 Monitoring locations 

There are 19 observation wells, 19 leachate abstraction wells and 30 gas wells. The monitoring 
locations are discussed in Section 3. Drillers logs have been included Appendix B. 

4.2 Monitoring procedures 

The Working Plan states that “specific monitoring relating to Disposal Zone 2 will consist of 

regular (f requency to be agreed with the Environment Agency) monitoring, sampling and testing 

of  the leachate/dirty water collected in the perimeter collector system prior to capping. Testing 
requirements will be agreed and results of analyses will be forwarded to the Environment 

Agency. It is not intended to monitor surface water run-off in the immediate vicinity of Disposal 

Zone 2 once the cap is in place. However, as part of the monitoring for the landfill, any surface 

water collected through the existing landfill leachate system will be regularly monitored and 

sampled at the currently consented outfalls prior to ultimate capping and restoration of the 

landf ill”. 

The plan further states that a proposed monitoring programme for the Ferry Road Landfill was 

set out in Ove Arup & Partners report titled "General Scope of Works for Monitoring of 

Groundwater, Leachate and Gas", issued in October 1995 in support of the Licence application 

and original Working Plan. Changes to the scope of testing proposed were requested by the 

Waste Regulation Authority, and were incorporated into Revision 1 of the report, as issued in 
March 1996 (Reference 3). Phasing of the monitoring will cover pre-construction, construction 

and post construction stages of the Licence Area. This document has not been found and may 

no longer be available. 

Three discharge consent documents have been identified with maximum permissible discharge 

values for the Ferry Road Landfill Site. These documents are f rom 1998 and are addressed for 
Cardif f Bay Development. They are named as follows: 

● LTP B Discharge Consent (No. TE 529B), located at Leachate Collection Sump B; 

● LTP C Discharge Consent (No. TE 529C), located at Leachate Collection Sump C; and  

● LTP D Discharge Consent (No. TE 529D), located at Leachate Collection Sump D.  

The locations of the sumps C and D are shown on Figure 3.8. Leachate Collection Sump B is 
located on the leachate/foul rising main in Penarth Moors East. 

The maximum permissible values from these documents have been presented in Table 5. It is 

not known if the landfill must comply with any additional discharge consent documents. 

Table 5: Maximum permissible values from discharge consents 

Category Unit LTP B LTP C LTP D 

pH                                                                      - 6 – 11                                                          6 – 11                                                          6 – 11                                                          

Flow Max                                                          m
3
day

-1
  312  624  624  

Flow Rate                                                          m
3
hr

-1
  13  26  26  

Total Suspended Solids                                     mg/l 400  400  400  

Oil, Grease & Fats                                           mg/l    50  50  50  

Anionic Detergents                                           mg/l    50  50  50  

Chemical Oxygen Demand Total                     mg/l    2,000  2,000  2,000  
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Category Unit LTP B LTP C LTP D 

Copper                                                               mg/l    1  1  1  

Zinc                                                                   mg/l    1  1  1  

Lead                                                                   mg/l    1  1  1  

Chromium                                                         mg/l    1  1  1  

Nickel                                                                 mg/l    1  1  1  

Total Metals (Cu+Zn+Pb+Cr+Ni) mg/l    2  2  2  

Total Xylenes                                                     mg/l    10  10  10  

Total Phenol                                                      mg/l    5  5  5  

Toluene  mg/l    5  5  5  

Benzene  mg/l    2 2 2 

Aniline                                                               mg/l    5 5 5 

Arsenic                                                               mg/l    1  1  1  

Cyanide Free                                                     mg/l    5 5 5 

Ammoniacal Nitrogen                                                         mg/l    100 100 100 

Dissolved Methane                                            mg/l    0.14 0.14 0.14 

Source: LTP B, LTP C, and LTP D Discharge Consent  

4.3 Reporting 

4.3.1 Gas monitoring 

The gas monitoring undertaken at the site relates solely to the gas extraction works. This 
appears to show that there is sufficient landfill gas to continue extraction and utilisation.  

There does not appear to have been a gas assessment since the development of the “Ferry 

Road – General Scope of Works for monitoring of groundwaters, leachate and gas”, Serial No. 

95/2908 Rev 1, March 1996. However, this document has not been found. 

The whole area surrounding the site would appear to have been subject to tipping of municipal 

and industrial wastes and, therefore, it is unlikely that it will be possible to manage the gas to 
reduce risks to neighbouring properties. 

This aspect should be discussed with the NRW to agree the proposed actions. Initially it is 

proposed that the following is conducted: 

● A desk review is undertaken to determine the extent of historical tipping; 

● A review is undertaken with the planning authority to establish whether gas monitoring has 

been undertaken as part of developments of areas surrounding the site, and of gas 

protection measures incorporated in the development of any structures in close proximity to 

the site; 

● Gas monitoring continues to be undertaken at a quarterly basis from the gas wells; and 

● The results and findings are included in a gas risk assessment. 

The monitoring frequency and locations will then be reviewed as part of the gas risk 

assessment. Landfill gas will be monitored for methane % by volume, carbon dioxide % by 

volume and oxygen % by volume.  The barometric pressure will also be recorded for each 

reading. 

4.3.2 Leachate monitoring 

There does not appear to be any regular monitoring of the leachate in the site. It is 

recommended that leachate is monitored.  
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A full suite of leachate monitoring should be undertaken from the observation wells to define the 

current leachate quality. This should be repeated once the leachate abstraction system is 

reactivated and the quality and depth should be assessed monthly for a six-month period. In 

addition, depth monitoring should be undertaken on a 2 weekly basis following the restarting of 

the leachate abstraction system at the observation wells for the first six months. 

A hydrogeological risk assessment should be undertaken to confirm the impacts on the 
surrounding area and to confirm the future monitoring programme and additional wells that may 

need to be installed. The risk assessment will include a review of the site’s geological, 

hydrogeological and environmental setting along with the engineering data, waste disposal data 

and all leachate, groundwater and surface water monitoring data available. We will confirm / 

develop a Conceptual Site Model which will form the basis of a Generic Quantitative Risk 
Assessment (GQRA) to assess the risk to defined water resource and human health receptors 

f rom the site based on the current site conditions. Based on the results of the GQRA, a Detailed 

Quantitative Risk Assessment (DQRA) may be undertaken for the site if appropriate. This will 

include fate and transport modelling of contaminants using a probabilistic numerical modelling 

package, such as LandSim or ConSim to further assess potential risks. The results of the 
GQRA/ DQRA will also be used to develop remedial actions for the site to reduce potential risks 

to an acceptable level and to ensure compliance with current UK legislation. 

It is anticipated that further monitoring infrastructure may be needed to the south of the landfill to 

assess the potential for leachate migration. 

The following suite of testing is proposed: 

● Ammoniacal nitrogen (as N), nitrate, nitrite; 

● Arsenic, barium, boron, cadmium, chromium (III), chromium (hexavalent), copper, cyanide 

(total and free), iron, lead, manganese, elemental mercury, nickel, zinc (all dissolved); 

● Chloride, pH, DoC, potassium, sulphate (as SO4); 

● Phthalates; 

● Pesticides suite (to include Mecoprop); and 

● Total TPH, Total PAH, Total phenols. 

The aim would be to review the suite after each round of monitoring, but to make any changes 
to the suite after the first three rounds. 

4.3.3 Groundwater/leachate monitoring 

Results f rom four monitoring locations have been identified in the document “Ferry Road 

Sampling 2019-2021”. The locations of these are shown in Figure 4.1. There is a total of 25 
samples for each location, these were taken between January 2019 and February 2021. The 

dates for sampling are one month apart with the exception of March and June 2019. The details 
of  these samples are provided in   
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Table 6. As indicated the B&M location is the only point where groundwater is analysed, the 

other three locations are leachate monitoring points. 
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Table 6: Ferry road sampling details, 2019-2021 

Sample ID Type Measurements 

B&M Groundwater Ammonia, ammoniacal nitrogen 

Watkins Effluent Ammonia, chloride, nickel, cadmium, mecroprop, ammoniacal 

nitrogen, xylene 

Grangemore Effluent Ammonia, chloride, nickel, cadmium, mecroprop, ammoniacal 

nitrogen, xylene 

D Drive Effluent Ammonia, chloride, nickel, cadmium, mecroprop, ammoniacal 

nitrogen, xylene 

Source: Ferry Road Sampling 2019-2021 excel spreadsheet  

The maximum and median results from the measurements from each of these locations is 
provided in Table 7 and Table 8 respectively. 

Table 7: Ferry road maximum sample result, 2019-2021 

Category Unit B&M Watkins Grangemore  D Drive 

Ammonia mg.l
-1
 as NH4 234 125 364 481 

Chloride mg.l
-1
  185 866 380 

Nickel µg.l
-1
  9.6 32 13.5 

Cadmium µg.l
-1
  0.39 0.11 0.4 

Mecroprop µg.l
-1
  10 27.8 22.6 

Ammoniacal Nitrogen mg.l
-1
 as N 180 96 280 370 

Xylene µg.l
-1 

 3.1 2.4 32.9 

Source: Ferry Road Sampling 2019-2021 excel spreadsheet  

Table 8: Ferry road median sample result, 2019-20213 

Category Unit B&M Watkins Grangemore  D Drive 

Ammonia mg.l
-1
 as NH4 0.16 

(24)
 25 

(25)
 105 

(24)
 25 

(24)
 

Chloride mg.l
-1
  99.3 

(25)
 188 

(25)
 214 

(25)
 

Nickel µg.l
-1
  2.7 

(21)
 6.4 

(23)
 2.0 

(14)
 

Cadmium µg.l
-1
  <0.08 

(2)
 <0.08 

(1)
 <0.08 

(1)
 

Mecroprop µg.l
-1
  <0.1 

(2)
 <0.1 

(7)
 <0.1 

(9)
 

Ammoniacal Nitrogen mg.l
-1
 as N 0.12 

(24)
 19 

(25)
 81 

(24)
 19 

(24)
 

Xylene µg.l
-1 

 <1 
(9)

 <1.0 
(4)

 <1.0 
(2)

 

Source:  Ferry Road Sampling 2019-2021 excel spreadsheet  
Where values included “<x” the “x” figure was utilised to calculate the median. 

 
3 Number of positive readings shown in brackets 
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Figure 4.1: Locations of groundwater monitoring points  

 

Source: Cardiff City Council  

The concentrations of ammoniacal nitrogen observed at the Watkins, Grangemoor and D Drive 

locations are indicative of a dilute leachate.  

Groundwater monitoring will continue to be undertaken at monthly intervals for at least a six-

month period. Consideration will be given to modifying the monitoring suite to reflect the suite 

proposed for the leachate monitoring. These will then be reviewed as part of the 

hydrogeological risk assessment. 
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4.3.4 Surface water monitoring 

Surface water is currently being discharged intermittently into the River Ely from a twin piped 

outfall close to Pumping Station D. This was also identified in “The Proposed Works for the 
Ferry Road Landfill”, Cardiff City Council April 2003, where foaming discharges in the River Ely 

were identified. Several water samples were taken from this discharge location between 28 

March 2002 and 24 March 2003 and these are included in Appendix C. These showed 

significant concentrations of several parameters including chloride, ammoniacal nitrogen, 

sulphates and alkalinity. It was proposed that a CCTV survey would be undertaken and the 
outfall capped. It would appear that the site is still discharging, albeit intermittently, and it is 

unclear what further action was taken. 

Analysis of the surface water at the Watermark building was undertaken by Geotechnology Ltd 

on 22nd February 2021. This showed the following concentrations: 

● Chlorine, Total (residual) <0.01mg/l; 

● Ammoniacal nitrogen as N 9.3mg/l; and 

● Potassium (Total unfiltered) 9.92mg/l. 

It is recommended that the surface water is monitored upstream and downstream of the 

discharge at monthly intervals for a six-month period, as well as from the discharge itself.  

Discharges to the Watermark building at Cardiff Bay should also be monitored to establish 

whether restarting the leachate abstraction leads to an improvement of the discharge quality. 

It is proposed that the full suite identified for leachate monitoring is also undertaken for the 

surface water monitoring. The suite of testing is as follows: 

● Ammoniacal nitrogen (as N), nitrate, nitrite; 

● Arsenic, barium, boron, cadmium, chromium (III), chromium (hexavalent), copper, cyanide 
(total and free), iron, lead, manganese, elemental mercury, nickel, zinc (all dissolved); 

● Chloride, pH, DoC, potassium, sulphate (as SO4); 

● Phthalates; 

● Pesticides suite (to include Mecoprop); and 

● Total TPH, Total PAH, Total phenols. 

The aim would be to review the suite after each round of monitoring, but to make any changes 

to the suite after the first three rounds. 

In addition, it is proposed that the connectivity to the surface water systems be discontinued. 
Capping the entrance to the surface water system where the connection occurs to the south 

should be straightforward. However, in relation to the northern connection to the outfall, the 

drainage path will need to be established first, as it is possible that this discharge does not just 

relate to the landfill and therefore the impact of capping should be established before any works 

are undertaken. The proposed drainage is shown in Figure 4.2. 
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Figure 4.2: Original leachate management proposal showing outfall, connections and 

bentonite slurry wall 

  
Source: Ove Arup & Partners 

The original outfall was proposed in 1993 and was to allow leachate to discharge directly into 
the River Ely. Figure 4.2 shows that the original plan was to cap the outfall once the pumping 

station was installed, however it also shows surface water draining from the retail park. 
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5 Conclusions and recommendations 

To be completed once we have discussed the plan, but primarily confirmation of the proposals 
in Section 4. 
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A. Waste management licence 
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B. Borehole installation logs 
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C. Water samples 
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