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About AECOM 

AECOM (NYSE: ACM) is built to deliver a better world. We design, build, 
finance and operate infrastructure assets for governments, businesses and 
organizations in more than 150 countries.  

As a fully integrated firm, we connect knowledge and experience across 
our global network of experts to help clients solve their most complex 
challenges.  

From high-performance buildings and infrastructure, to resilient 
communities and environments, to stable and secure nations, our work is 
transformative, differentiated and vital. A Fortune 500 firm, AECOM 
companies had revenue of approximately US$19 billion during the 12 
months ended June 30, 2015.  

See how we deliver what others can only imagine at  
aecom.com and @AECOM. 
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High Street, Longbridge 
Birmingham  B31 2UQ 

TELEPHONE 
EMAIL 

0121 475 0234 
birmingham@pja.co.uk 

WEBSITE pja.co.uk 

Coed Darcy Limited 
 
Park Point 
17 High Street 
Longbridge 
Birmingham 
B31 2UQ 

 
01/07/2021 

Your Ref:   
Our Ref:  4020 PJA 21 XX LE 054 

 
Dear Sirs 

Monitor Phase 72 Completion Certificate  

On behalf of Coed Darcy Limited this letter provides a Monitor Phase Completion Certificate for Monitor 

Phase 72 at Coed Darcy.  

Specifically this letter provides the: 

- Redevelopment Remediation Works Completion Certificate (RRWCC), and, 

- Remediation Action Plan Works Completion Statement (RAPWCS) 

The certification is made with reference to the requirements set out in: 

Section 106 Agreement dated 8 February 2008 between Neath Port Talbot Borough Council 

(“NPTCBC”), St Modwen Developments Limited (“SMD”), St Modwen Properties Plc (“SMP”), BP Oil 

Llandarcy Refinery Limited (“BPLR”) and Coed Darcy Limited (“CDL”); 

1 The Site  

The declared Monitor Phase 72 comprises two parcels of land as shown on the accompanying plan (4020-A-

SK901-P0). 

Monitor Phase 72 covers a total of approximately 5.4 hectares in the north-east of the Coed Darcy 

redevelopment site. The Phase is divided into two land parcels, a northern parcel (2.9 hectares) and a 

southern parcel (2.5 hectares).  

Both parcels were located within the BP Llandarcy Oil Refinery. 

2 Declared Land Use   

Both parcels within Monitor Phase 72 comprise existing developed land for commercial purposes.  

The northern parcel is currently used for a variety of commercial and light industrial purposes:  
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• Llancoed Court 

• Llancoed House 

• Darcy Business Park 

• The Courtyard 

Buildings comprise one or two story structures with associated hardstanding car parking areas and 

connecting roadways. Landscaping is limited to local shrub borders and small areas of grass adjacent 

buildings. 

The southern parcel includes the following areas used for commercial purposes:  

• Britannic House 

• NRW building 

• William Knox House 

• Heritage House 

It is understood William Knox House and Heritage House (predominantly office accommodation) are vacant. 

Buildings are surrounded by harsdstanding car parking areas and grassed landscaped areas.  

3 Assessment Guidelines 

The requirements of the Remediation Action Plan are set out in Schedule 7 ‘The RAP Works’ of the S106 for 

Coed Darcy. The RAP comprises a number of required actions across the former refinery site although only 

the RAP works relevant to Monitor Phase 72 are assessed as part of this certificate.  

The requirements for Redevelopment Remediation are set out in Schedule 8 ‘Redevelopment Remediation 

Works’ of the S106. 

A part of this certification it is assumed that no change of landuse or redevelopment of any part of the 

Monitor Phase 72 is currently proposed. 

4 RAP Works 

By reference to Table 1 of Schedule 7 no RAP works have been performed on Monitor Phase 72. Similarly 

there is no reliance on the land within Monitor Phase 72 to enable RAP works to be delivered.  

It is also considered that: 

• given its existing land use there has been no reasonable opportunity to address Pre-Transfer Date 

Contamination at, in, or under any such part Monitor Phase 72 since the transfer of the land to St 

Modwen, and, 
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• no Environmental Authority requires such works or measures to be performed.  

PJA concludes that in its professional opinion the RAP Works have been satisfactorily completed for 

Phase 72 in accordance with the purpose, objectives and requirements of Schedule 7 of the Section 106 

Agreement having regard to the existing developed status of the Phase. 

 

5 Redevelopment Remediation Works 

An assessment of Monitor Phase 72 and a validation against the requirements under Section 8 of the S106 

for Coed Darcy is provided in: 

Ref 1 - Coed Darcy – Monitor Phase 72, Geoenvironmental Validation Report, by PJA – July 2021. Doc 

re 4020-PJA-21-RP-R-0053 

5.1 Site Assessment 

The site assessment provided in ref 1 provides the following key elements: 

- Desk Study. A comprehensive previous desk study compiled by URS on behalf of BP is used to 

determine past land uses and the likely geoenvironmental influences. 

- Historic Investigations and Remediation Works. The report provides a summary of previous works 

which have included physical site investigation and soils analysis. Historic investigations informed the 

scope of localised remediation on the more recently development plots within Monitor Phase 72 

(Llancoed House, Llancoed Court). 

- Assessment Update. Ref 1 provides the results of an updated environmental assessment for both 

parcels within Monitor Phase 72 undertaken between May and July 2021. A conceptual site model is 

formulated based on historic data and the profile of potential contaminants identified. An physical  

investigation was undertaken in May 2021 to fill data gaps and increase the sampling density. The 

investigation included probe holes, soil sampling and chemical analysis. Results were compared to 

the requirements set out in Schedule 8 of the S106 for a commercial end use including the sampling 

frequencies indicated. 

- The observations and results were broadly consistent with previous investigations indicating 

localised areas of contaminant impact by metals and hydrocarbons including exceedance of the 

indicative guidelines for a commercial end use. 

- The risk assessment indicated that given the current use of the land, which includes significant 

hardstanding cover, the likelihood or harm from residual contamination was low. 
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5.2 Remediation 

Based of the results of the updated assessment no remediation was considered necessary. 

5.3 Conclusion 

For the purposes of certification it is considered that the site validation provide in Ref 1 provides a robust 

assessment of historic and recent data to enable a conclusion to be reached that the site is general suitable 

for its on-going use as a commercial business park.  

Despite the limitations on access the works are considered to provide a suitable assessment of the site in 

general accordance with the requirements of Schedule 8 of the S106. 

If redeveloped in the future further assessments are likely be required as part of the planning process and 

which may require additional works to mitigate localised risks dependant the form of development proposed. 

 

 

 

Yours sincerely 

For and behalf of PJA 

 

 

 

Mike Poland 

Land Development Director 
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1. Introduction 

1.1 Background 

The purpose of this report is to document the verification by Atkins of remediation works 
undertaken and validated by Celtic Technologies Ltd (Celtic) at the South Site Reservoir, at the 
former Llandarcy Oil Refinery, Neath, South Wales.  
 
Atkins Limited was commissioned by St. Modwen Developments Ltd to provide consultancy 
advice with regards to the works and in general for the re-development of the former Llandarcy Oil 
Refinery into the Coed Darcy Urban Village. 
 
The works to South Site Reservoir were commissioned as part of the Remedial Action Plan (RAP) 
for the Coed Darcy site and in particular as part of a programme of hydrocarbon impacted sludge 
removal in various water bodies across site. A key objective of the works was to demonstrate 
environmental improvement in accordance with the requirements of the Section 106 Deed of 
Planning Conditions for the Coed Darcy development for RAP Remediation.  
 
A RAP specification report (Ref. 1) was prepared by Atkins for the South Site Reservoir (RAP 

Feature 21).  The scope of the works as set out in the S106, Schedule 7, Table 1 is as follows: 

‘1) Design and implement programme of sludge removal and treatment 
2) Prevent / mitigate hydrocarbon seepage from walls and floor of reservoir (150m) 
3) “Soften” walls and landscape to satisfaction of CCW to enhance ecological value’ 
 

Items 1 and 2 are relevant to this phase of remedial works carried out by Celtic.  Item 3 will be 

addressed as part of the redevelopment of the South Site Reservoir. The performance criteria for 

the remedial works, relevant to this phase of works, as set out in the S106 are as follows: 

Retain significant portion of South Reservoir as a “clean” water feature 
 
Reduction of hydrocarbon seepage from walls of reservoir as far as possible to satisfaction 
of EA 

 
All works to be protective of future public health and safety assuming unrestricted 
recreational use.’ 
 

The works were wholly undertaken and controlled by Celtic as set out in their Remediation 
Strategy (Ref 2). Detailed information on the works is presented within the Celtic South Site 
Reservoir Verification Report (Ref. 3). 
 
The location of RAP Feature 21 (South Site Reservoir) is shown on a reproduction of the RAP 
drawing within the S106 and presented as Drawing No. 5041216-RAP-DWG-538 (Appendix A). 
The South Site Reservoir is within an area of site intended for recreational use within the final 
development. 
 

1.2 Sources of Information 

The previous works and supporting data are summarised in this report and set out in detail in the 

following documentation: 

 Ref 1 - Atkins Ltd Report, ‘Coed Darcy Urban Village Development – ‘Remedial action plan 
specification. South site Reservoir, East Bay and API Separators’ August 2010, Ref 5041216 

– RAP-SPEC-000359 

 Ref 2 - Celtic, ‘Coed Darcy Urban Village Development – SSR, EB and API Separators 
Remediation Strategy’ February 2011, Ref R1434/10/3960. 

 Ref 3 - Celtic South Site Reservoir Validation Report (R1434/11/4092), September 2011 

 Ref 4 URS Report no. 4438274/BRRP0001 ‘BP Llandarcy Refinery Desk Study’ dated 5
th
 

July 2007. 
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 Ref 5 URS Report no. FR1287 ‘Final Factual Report for Whole Site Investigation – BP 
Llandarcy Refinery’, dated 12

th
 August 2005. 

 Ref 6 BGS Sheet 247, 1:50,000 ‘Swansea’ and Sheet 79 NW, 1:10.560 

1.3  Parties Involved 

The following parties are referred to in this Specification and Contract and the Contractor shall 

liaise with these parties as necessary prior to commencement of the works and during the works.   

 Employer:      St Modwen Developments Ltd 

 Nominated Client Representative (NR):  Prosurv 

 Nominated Engineering Representative (NER):  Atkins Ltd 

 The Monitor:      URS Scott Wilson Ltd 

 Contractor:      Celtic Technologies Ltd 
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2. Review of Available Information 

2.1 General 

The South Site Reservoir (SSR) is located to the north west of the former BP Llandarcy Oil 

Refinery and the sludge removal works cover an area of approximately 1500m
2
. The area of 

works is defined as Phase 11 for the purpose of Monitor completion.  Drawing 5041216-RAP-

DWG-001044 shows the Phase boundary, which comprises the area across which the 

remediation of hydrocarbon impacted sludges was undertaken. 

A number of previous investigations have been undertaken by former owners BP across the 

former refinery.  The information from the investigations procured by BP is summarised in section 

2.4. 

2.2 Site History 

South Site Reservoir was constructed at the start of the refineries operation to supply a source of 

water in the case of potential fires on site. 

The reservoir was historically fed by water from the triangular separators.  The reservoir is no 

longer connected to the site drainage infrastructure and is believed to be fed by perched water 

and groundwater via basal flow.  The outfall of the reservoir has been artificially lowered by a 

break in the former wall, in order to reduce the capacity so that it is no longer classified as a 

reservoir.    

The depth of water across the SSR during the sludge investigation carried out by Celtic in 2010 

was 0.8m.   

2.3 Site Features 

The SSR is listed in the S106 as a RAP feature identified as requiring remedial works due to the 

presence of hydrocarbon impacted materials and hydrocarbon seepages from the walls of the 

reservoir.   

The reservoir is no longer connected to the site drainage infrastructure but does still contain an 

emergency draw down feature (as shown in Appendix E).       

2.4 Baseline Condition 

The baseline condition was established following a number of investigations within and around the 

South Site Reservoir. The investigation data was used by Atkins to confirm the local geology, 

groundwater regimes and contaminant profile. 

Historic Data 

A review of historical ground investigation information identified 24 exploratory holes (see drawing 

5041216-RAP-DWG-1034) around the periphery of the SSR.  Boreholes to the south and east of 

the South Site Reservoir recorded Made Ground thicknesses, where encountered,  ranging from 

0.2m (RHRW028) to 3.5m (MSTP215). Made ground was not encountered to the west of South 

site reservoir. Natural geology was encountered underlying the Made Ground or from ground level 

consisting of sand, silts, and gravels.  The glacial material ranged in thickness from 2.8m 

(RHRW025B) in the east to 13.0m (MSMW103D) in the west.  Sandstone bedrock was 

encountered at depths ranging from 2.2mbgl to 9.9mbgl and was proven to a depth of 13mbgl 

(MSMW217D).  

Instances of free product were recorded in two of the exploratory holes during either drilling or 

subsequent monitoring.  Product was encountered during drilling on the groundwater at 3.4m 

(MSTP260) and in the Made Ground at 0.5m (WSMW005).  

Free product has been recorded during monitoring of the wells on the east side of the SSR.  In 

2008 three of the ten wells monitored recorded thicknesses of free product ranging from trace/ 
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1cm (RHRW028/ RHRW029) to 29cm (RHRW035). In 2010 free product was monitored in the 

same wells but the recorded thickness had reduced ranging from 1cm (RHRW028) to 10cm 

(RHRW035).  The monitoring results are presented in Appendix C.  

Copies of the relevant logs are shown in Appendix B and the available monitoring data for the 

exploratory holes is shown in Appendix C. 

Celtic Investigation 2010 

Celtic carried out an investigation on SSR in September 2009 to assess the thickness and 

composition of the material at the base of the reservoir. The investigation works included the 

recovery of samples at 11 locations within South Site Reservoir. The results from the five samples 

sent for chemical analysis recorded TPH concentrations ranging from 170,000mg/kg to 

1,100,000mg/kg (the result is higher than the samples dry mass but is attributed to measurement 

uncertainty in each fraction banding by the laboratory). The findings of the investigation are 

summarised within the remediation strategy, R1434-10-3960, dated 11
st
 February 2011. 

Atkins Investigation 2010  

Atkins excavated three pits to the east of the SSR boundary. The three pits (WM09, WM10 and 

WM11) were installed with 600mm diameter HDPE slotted pipe to allow for monitoring of the 

groundwater and potential product recovery if required. No samples were taken during the 

excavation of these pits.  A summary of the monitoring information is shown in Table 2.1 below. 

Table 2.1 – Summary of monitoring sumps  

Sump 
Number Strata installed in Depth 

24 Monitoring Rounds Complete 
(started 25

th
 Feb 2010 to Present Day)  Water range encountered 

WM09 

Natural soils. Sump 
removed to allow access 
for sludge removal 
works 1.5m 

No product recorded encountered No water encountered 

WM10 Natural soils 3.0m 

One instance of free product recorded   

 droplets noted on March 24
th
 2010   

No evidence of oil since other than a 
sheen noted on 7

th
 Sept 2010 

1.7m to 3.0m 
Sump dry  when SSR had been 
dewatered 

WM11 Natural soils 2.5m 

Free product recorded   

 droplets noted between 25
th
 Feb & 7

th
 

April 2010  
No evidence of oil since other than slight 
sheens on 12

th
 May 2010 & 24

th
 Jan 2011 

0.3m to 1.0m 
Sump dry  when SSR had been 
dewatered 

 

The monitoring carried out indicates that the surrounding ground can be discounted as a potential 

source of free product.  The monitoring of the exploratory holes will continue as part of the general 

site supervision works.  

Five sludge samples were taken by Celtic from SSR prior to the removal of the hydrocarbon 

impacted sludge and screened against the Recreational RTC for shallow soils.  The samples 

recording concentrations in excess of the Recreational RTC for shallow soils are shown in Table 

2.2 below.  The locations of the sludge samples are shown on D1357/3730/A3 in Ref 2.   

Table 2.2 – Pre-remediation Sludge Sample Exceedances 

Determinant Arsenic Cadmium Copper Lead Mercury Nickel Zinc Aliphatic Hydrocarbons Aromatic Hydrocarbons B(a)A 

In mg/kg   
     

C8 – 
C10 

C10 – 
C12 

C 12 – 
C16 

C21 - 
C35 

C10 – 
C 12 

C12 - 
C16 

C16 - 
C21 

C21 - 
C35 

 

Recreational 

RTCs** 64 2.6 143 337 1 50 478 5740 5800 159000 159000 2300 2330 1450 1450 20.8 

SSR 4 sludge 
- 12 170 - 3.1 81 2300 19000 41000 77000 - 14000 56000 75000 96000 71 

SSR 5 sludge 
- 9.5 - - 2.3 68 2000 29000 65000 130000 - 19000 110000 83000 120000 64 

SSR 6 sludge 
82 17 220 370 1.9 120 3100 26000 61000 160000 230000 13000 100000 120000 200000 - 

SSR 7 sludge 
- 22 150 340 3.4 120 3300 14000 52000 170000 - 12000 110000 51000 33000 - 

SSR 10 

sludge - 2.8 - - - - 530 - 8000 13000 - - 8300 8600 22000 - 
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*Benzo(a)Anthracene 

**Samples were screened against Recreational RTCs the final land use is likely to be managed public access 

3. Works Summary and Verification  
Chapter 3 summarises the remediation work undertaken and presents the information collected by 

Atkins to independently verify the data provided within Celtic’s validation report.  

 

3.1 Summary of Remedial Works 

Celtics works comprised: 

 Production of a remediation strategy for the removal of sludge (Ref 2) 

 Preparation of Hydrocarbon impacted sludge reception area, including leachate collection 

system, 

 Construction of access road to the SSR and haul road to the treatment area, 

 Sludge removal equipment mobilisation, including long reach excavator, 

 Dewatering of SSR by pumping the water into the North Site Reservoir API separators, 

 In situ inclusion of wood chip with sludge to improve stability of basal materials and allow 

excavation by machine, 

 Removal of stabilised sludges by long reach excavator, 

 transport of excavated sludges to the treatment area, 

 Construction of bio-piles within designated treatment area for bio-remediation, 

 Monitoring and removal of hydrocarbon seepage from the walls and floor of the reservoir, 

 Validation sampling of remediated base,  

 Production of Contractors Validation Report. 

Sludge removal works commenced on 3
rd

 March 2011 and were complete by 5
th
 July 2011.  

The treatment of the sludge is being undertaken on part of the railhead area and is ongoing at the 

time of writing. The validation and verification of the bio-remediation operation will be subject to 

separate reporting and will not be covered further within this report.   

The volume of hydrocarbon impacted material removed from the South Site Reservoir to the 

treatment area was approximately 8,000m
3 
(including approximately 4,000m

3
 of wood chip and 

compost).  The full details of the sludge removal works are included within the validation report 

produced by Celtic (Ref 3).   

 

3.2 Remediation Standards 

Within the works Specification the Contractor was required to demonstrate the removal of ‘all’ 

hydrocarbon impacted material, including impacted sludge from the base and sides of the South 

Site Reservoir. The remedial works also monitored and, where necessary, removed hydrocarbon 

seepages from the walls and floor of the reservoir (Ref. 3).  Notwithstanding the need to achieve 

the general performance criteria set out in the S106 Agreement Atkins monitoring and verification 

of the works were undertaken with recognition of the possible impracticality of the removal of ‘all’ 

impacted materials (i.e. minor oil stains and sheening).  It was considered impractical to excavate 

through the structure of the reservoir to confirm the absence of free product as it may have 

compromised the stability of the structure.  
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The key aim was therefore to achieve a restoration quality for a retained water body whereby; i) 

the de-sludged profile would contribute to a significant environmental and aesthetic improvement 

and ii) the residual contamination profile was considered unlikely to adversely impact future use or 

amenity value. 

To achieve a degree of assurance that the works has broadly achieved the requirements of the 

contract Atkins criteria for verification were as follows: 

 Visual and olfactory evidence of removal by inspections of the base and sides following 

sludge removal 

 Selected trial excavations in the base of the de-sludged South Site Reservoir. 

 Obtaining selected samples for detailed inspection and analysis 

 Observations of the base materials including evidence that underlying non impacted material 

was exposed 

 Observations of base seepages prior to backfilling 

 Observations of the quality of water following refilling and the nature of continuing inputs 

from surrounding sources of water. 

 

3.3 Verification of Remedial Works  

Trial Excavations and Sampling 

Prior to the South Site Reservoir being allowed to refill with water Atkins collected eight verification 

samples from the remediated profile at the same time as Celtic recovered their 51 validation 

samples.  A total of 59 validation and verification samples were collected and sent for chemical 

analysis.   

The samples were recovered by an excavator and were collected from the surface of the 

remediated profile. Excavations to confirm the absence of hydrocarbon impacted material 

underlying the remediated profile were undertaken and extended from approximately a depth 

ranging from ground level to 0.3mbgl.   

In the absence of specific human health remediation criteria the results were screened against 

surface recreational remedial target criteria (RTCs). Concentrations recorded in the samples from 

the remediated profile were not in exceedance of the relevant RTCs.  

As these soils will be submerged within the final development, this will help to further reduce any 

risks upon future users of this area of the site.  

Basal Inspection 

Prior to allowing the SSR to refill Atkins undertook a general inspection of the remediated profile. 

The inspection was undertaken from the base of the South Site reservoir.  The following 

observations were made: 

 Basal soil comprised dense, silty, sandy, gravel. 

 Ochreous groundwater seepages were evident on the base in the eastern side of the 

remediated profile. 

 The base appeared free of material considered to comprise hydrocarbon impacted 

sludge. 

 Localised sheens were noted associated with ochreous seepages 

The visual condition of the remediated profile appeared to be clean with rare instances of light 

staining and no evidence of significant hydrocarbon residues including free phase oil. A 

photographic record of the works and sludge removal works shows the remediated profile within 

the SSR (Appendix E). Table 3.1 shows the V/O criteria and Table 3.2 shows the V/O scores for 
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the samples collected and Drawing 5041216-DWG-RAP-001044 shows the locations of the 

sample positions. 

Table 3.1 – Aesthetic Criteria (as defined within the S106 Schedule 8, Table 3 “Scale of 

aesthetic criteria”). 

AESTHETIC CRITERIA 

Rating Visual Olfactory 

0 No Staining No Odour 

1 Occasional Discolouration Faint Odour 

2 Frequent Discolouration Distinct but not strong 

3 Small amounts of heavy staining Strong odour 

4 Heavy black staining Strong odour discernable in ambient air 

5 Visible product Very strong odour very discernable in ambient air 

 

Table 3.2 – Validation & Verification Visual and Olfactory Assessment 

Sample name Celtic V/O Atkins V/O Sample name Celtic V/O Atkins V/O 

SSR 1 0/0  SSR 27 0/0  

SSR 2 1/1  SSR 28 0/0  

SSR 3 0/0  SSR 29 1/0  

SSR 4 0/0  SSR 30 0/0 0/0 

SSR 5 0/0  SSR 31 0/0 0/0 

SSR 6 1/2 0/1 SSR 32 0/0 0/0 

SSR 7 0/0 0/1 SSR 33 1/1  

SSR 8 0/0 0/1 SSR 34 0/0  

SSR 9 0/0 0/1 SSR 35 0/0 0/1 

SSR 10 0/0  SSR 36 0/1 0/1 

SSR 11 0/0  SSR 37 0/2 0/1 

SSR 12 0/0  SSR 38 0/0 0/0 

SSR 13 1/1 1/ 2 SSR 39 1/1  

SSR 14 0/0  SSR 40 0/0  

SSR 15 1/1 0/0 SSR 41 0/0 0/0 

SSR 16 1/1 0/0 SSR 42 0/0  

SSR 17 1/1 2/2 SSR 43 0/0  

SSR 18 0/0 0/0 SSR 44 0/0  

SSR 19 0/0  SSR 45 0/0  

SSR 20 0/0 0/0 SSR 46 0/0  

SSR 21 0/0  SSR 47 1/1  

SSR 22 0/0  SSR 48 1/1  

SSR 23 0/0 2/3 SSR 49 0/0  

SSR 24 1/1  SSR 50 0/0  

SSR 25 0/0  SSR 51 1/1  

SSR 26 0/0 1/ 2    
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3.4 Reinstatement and Post Remediation Observations 

Following the remedial works no evidence of hydrocarbon seepage was present within the SSR. 

General observations of the South Site Reservoir undertaken at varying periods following 

completion of the works are as follows: 

 Visual appearance of the South Site Reservoir is considered much improved over the 

pre-remediation condition (Appendix E) 

 Seepages of water entering the reservoir are ochreous with no evidence of free product  

Sampling – Water 

The main source of water to the SSR is thought to be from groundwater seepages; there are no 

known surface water discharges into the SSR at this time.  Therefore, recharge of water to the 

SSR is solely from groundwater.  Water discharges from the SSR via a break along the north of 

the retaining wall, where it enters Crymlyn Brook at the EA discharge consent point (W1).  

Groundwater flows in a roughly east to west direction from the site around the SSR (see URS 

report FR1287; Figure 10). 

The groundwater entering the SSR following the completion of the sludge removal was iron rich 

(as visualised from the precipitation of ochre) and had no evidence of free product.  In order to 

assess the quality of water within the remediated reservoir, samples were collected from two 

seepages present in the south eastern section of the reservoir where the slope meets the 

reservoir floor (as indicated on Drawing 5041216-RAP-DWG-1044) and two samples were 

collected from the main body of water.  The samples were sent for chemical analyses for TPHs.  A 

summary of the results for the seepages and groundwater in the area are presented in Table 3.3.  

The laboratory reports are included in Appendix D.  The discoloration of the SSR by ochreous 

precipitate is not considered significant in terms of water quality. However, ochreous 

discolouration is not beneficial to aquatic life and solutions to improve the water colour will be 

considered as part of the redevelopment of the SSR.   

In order to put the groundwater quality data into context, with regard to hydrocarbons, data from a 

range of boreholes and sumps from around the SSR (see Drawing 5041216-RAP-DWG-1034) has 

been compared against the reported concentrations of the samples taken from the SSR.  The 

results of the groundwater analyses indicate that the groundwater quality entering the SSR is 

better than or equal to the groundwater quality along the eastern margin of the SSR, specifically 

similar to the water sumps.  This is consistent with the groundwater flow in the area of east to 

west.  

The water quality to the south of the SSR does not appear to impact the water quality in or around 

the SSR and is consistent with the hydrogeology in the area.  The seepages sampled within the 

SSR are below the Residential Remedial Target Criteria for groundwater.  The surface water 

samples collected from within the SSR when compared with relevant EQS criteria show that all 

concentrations recorded are less than the relevant EQSs for freshwater.  The groundwater quality 

entering the SSR and the surface water quality within the SSR are considered to be clean with 

regard to criteria set for the site and for wider environment. 

The results of the water samples are also well below the concentration for total oils (10mg/l) at the 

EA discharge consent at W1 (refer to Drawing 1044) and it is therefore not anticipated that 

discharge from the SSR will impact on the quality of the water at the EA discharge consent point.  
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Table 3.3.  TPH (sum of aliphatic and aromatic) summary of the water quality in and around 

the SSR. 

Sample ref Date 

C5-C6 C6-C8 C8-C10 C10-C12 C12-C16 C16-C21 C21-C35 

µg/l µg/l µg/l µg/l µg/l µg/l µg/l 

WMS 9 03/10 10 30 20 20 211 570 810 

WMS 10 03/10 10 30 20 20 20 20 20 

WMS 11 03/10 10 30 20 20 403 952 1452 

WSMW005 03/10 88.3 1520 3510 4850 10330 31700 72100 

WSMW006 03/10 19.3 136 93.3 331 2403 1127 6050 

MSMW103D 11/09 10 30 20 20 24 130 190 

MSMW103D 02/10 10 30 20 20 20 20 20 

MSMW103D 04/10 10 30 20 20 20 20 20 

MSMW103D 12/10 10 30 20 20 20 20 20 

MSMW104 11/09 460 1236 300 310 172 160 239 

MSMW104 02/10 143 1780 393 545 369 31 20 

MSMW104 04/10 753 1840 509 633 672 220 195 

MSMW104 12/10 677 2280 793 873 920 239 170 

SSR POOL 1 07/11 10 40 27 32 20 20 20 

SSR POOL 2 07/11 10 30 20 28 25 45 20 

SSR SEEP 1 07/11 77 677 256 552 349 585 1247 

SSR SEEP 2 07/11 10 33 53 129 20 20 20 

SSR Surface 09/11 10 10 10 10 10 30 91 
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4. Conclusion  
In the context of the proposed end use of the site and the surrounding area it is considered that a 

suitable restoration standard has been achieved within the confines of the South Site Reservoir 

which has led to a significant improvement in water, land and aesthetic quality at this location.    

External Hydrocarbon Impacts 

The sources external to South Site Reservoir include occasional ochrous seepages into the south 

site reservoir which can create isolated sheening. The progression of the redevelopment of the 

remainder of the former refinery to the east is considered to further lead to an overall reduction in 

the mobilisation of dissolved hydrocarbon residues towards SSR.  

Residual Basal Quality 

Overall the base of the South Site Reservoir has been demonstrated to be free of significant 

hydrocarbon impacted material. Water quality monitoring and observations by Atkins indicate that 

the water entering the SSR is better than or consistent with the surrounding groundwater and 

demonstrates a local environmental improvement in accordance with the objectives of the 

remediation.  

 

Based on the observations and activities summarised in preceding sections it is 

considered that the works undertaken by Celtic have achieved the requirements of the RAP 

in relation to the removal of hydrocarbon impacted materials and removal of hydrocarbon 

seepages from the walls of the South Site Reservoir (RAP feature 21) as set out in the 

Section 106 Agreement for the Coed Darcy development. 

Further, it is considered that Celtics contractual obligations with respect to the removal of 

impacted material have been achieved to a degree considered satisfactory to Atkins. 
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Appendix A Drawings 
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Appendix B Exploratory Hole Logs  
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