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Executive Summary  
As I approach the end of this consultation into 
sustainable remediation methods for contaminated 
construction sites, I have learned how to action out 
all of the three project phases given in the 'Guidance 
of Safe Development of Housing'. I have also learned 
how to perform a site contamination analysis using 
CLEA software, and then offer the landowner of a 
site reasonable recommendations. 

The final piece of documentation that is necessary to 
complete and close off a remediation project is a 
Verification Report or a Final Report. 

The aim of the final report is to establishment a record of all site activities and work done to the site 
to bring it to a reusable state so that in the future when the use of the land is to be reconsidered, 
the responsible owners will have a good footing of where to begin. 

I will achieve this by setting the following objectives and progressing with this methodology. First I 
will start by describing the current state of the site, building a descriptive model of all of the 
contamination seen, then I will develop the initial concept model, which show how the 
contaminants move to the receptor. Some contaminant that have not been identified during the 
initial stage will be refined when addition information is produced for site investigations. Then I will 
collect the data from the intrusive site investigation and build up a site image locating areas on the 
site that need remedial action. From our complex soil and environmental investigations, will can 
begin the process of selecting the appropriate site remediation technique needed to save the client 
money and have the best impact on the future of the site. 

My verification report is based on a project in the town of Stansted Mountfitchet. Stansted 
Mountfitchet is an English village in district of Uttlesford, Essex. It has a very small population of 
about 6000 people. Our site is on brownfield land, hence the need for remediation but is a take from 
a site previously split up into different operation, and used for different purposes. These were: 

 Nurseries 
 Automobile repair garage 
 Greenhouses 
 Storage Houses 

The project site has had many different owners over the years who have had ownership over 
different areas of the site. According to historical records these include: 

 Hawkes, Wm Roberts; others 
 Northern & Eastern Railway Co 
 New College Oxford 
 Ravens House 

Now, under one new owner the government, it has been scheduled to be converted to a site for new 
homes to meet the governmental objectives of providing new affordable homes on existing land 
space. Figure 1, below shows the Stansted Mountfitchet project area together with its non-relevant 
surroundings. 

Figure 1: UK National Grid Map Reference for Stansted Mountfitchet 



Research Project  
CIVI1079 
Sustainable Redevelopment of Contaminated Land 

5 
 

 

Figure 2: Overview of the Stansted Mountfichet site 
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Literature Review   
Contaminated Sites 
Peter A. Wood 
This document explains the types of methods that can be used to treat contaminated fields. 
After concluding that the land needs remediation because of waste leftover from the lands 
previous usage, it teaches that resolution can be found by removing/destroying the 
contaminates, modifying the contaminates, or isolation the contaminant. 
 
It will benefit my project if I read this document because I am given a methodology of each of 
the way it has been attempted to deal with contaminated land situations. 
 
Natural and Enchanced Remediation Systems 
Suthan S. Suthersan 
This book explains the many environmental problems that received attention over the past ten 
years. Subsurface contamination has been one of the biggest problems caused by hazardous 
waste. This has been due to the number of long and short term environmental effects of toxics 
substances released into the environment. 
 
Policy makers have been struggling to formulate environmental regulations using some 
dependable basis, but because some contaminants are so hard to quantify it makes it so difficult. 
 
In Situ Remediation Engineering 
Suthan S. Suthersan  
This book offers guidance on in situ remediation process. These processes came about when 
engineers realised that it is more efficient to removal some contaminants using air extraction or 
water vapour from a soil. They have found it to be cost effective, and is it becomes a much 
quicker method than other traditional methods of remediation. These methods can support the 
environment, in fosters innovation in industry, is sustainable. 
 
Contaminated Land: Investigation, Assessment and Remediation 
Mary Harris, Mary R. Harris, Sue Herbert 
This guide goes about defining what contamination land is, why is contaminated land is a 
potential problem and how to mitigation contaminants it has a similar reading the “Guidance on 
Safe Development of Housing documents”. One major difference between the two is that is not 
so structure and lean it is language, it gives the reader more of an education about the 
contaminant, as well as professional advice rather than just guiding you through the process. 
 
Handbook of complex environmental remediation problems 
Jay H. Lehr - 2002  
Offering the time-saving guidance of leading specialists in the field, Handbook of Complex 
Environmental Remediation Problems introduces you to today's best methods of cleaning up 
hazardous waste. This comprehensive tool from Jay Lehr, Marve Hyman, Tyler Gass and William 
Seevers gives you a comprehensive review of every current engineering solution, and provides 
expert help with waste minimization and pollution prevention. Featuring both US and 
international applications, the Handbook is a vital on-the-job tool for 
environmental contaminant. 
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Section 1. A description of the site background; 
Stansted Mountfitchet is a town is the county of Essex in the United Kingdom, which borders 
Hertfordshire and is 35 miles north of the centre of London. The historical usages of the site 
included allotments, boiler houses for distributing power across the site, and underground 
oil tank storage units, and a car service and repair garage. It’s a mixture of both brownfield 
and greenfield land. Our work on this site has been split up into two Phases, A and B, we are 
tasked with finding a suitable remediation option or a combination of options to save costs 
and restore the sites ground condition to withstand the physical loads of a housing 
development. We are inspecting a site that has a combined area of 12.5 hectares.  
 
Phase A of the site boundary can be seen in the drawings in Section 8 of this report, it is a 
rectangular area measuring 300 x 320m roughly and covering 7 hectares. Access to the site is 
via a rough unbound track that serves nurseries to the west, and Forest Hall Road to the 
south. Overgrown nurseries extend to the north of the site, and rough fields to the east of 
the site. 
 
The site contains glasshouses which are represented by rectangular areas and are served by 
a metalled track and traverses the site east-west, and there is a similar track along the 
northern boundary of this particular phase. The glasshouses and areas for glasshouses are 
derelict and in most cases overgrown. 
 
There are four boiler houses serving different section of this phase of the site, and there are 
very large above ground unbounded oil tanks, sometimes in pairs alongside these boiler 
houses. 
 
In the north-west corner of Phase A is a woodman’s yard with logs and wood chippings piled 
high over much of the area, and over the middle northern area, there are old cars, a mound 
of asbestos cement tiles, and evidence of bonfires. There could have also been a small car 
garage on the site, as there are discarded car parts, and car oil to the south-eastern corner 
of the site. 
 
The north-eastern corner of Phase A is at an elevation level; there is evidence of builders fly 
tipping on the southern side of the track. There are heaps of spoil in many areas of the site 
mainly containing topsoil, fibreglass tiles, plant bags, asbestos sheeting and glass.  
 
Glass has been found buried next to the car breakers in the south east, and shards of glass 
can be found over much of the site. 
 
Phase B is bounded to the north-western quadrant of the former Rochford Nurseries and 
measures 280m x 200m as a rectangular shape covering 5.5 hectares. The Phase B is 
adjacent to Phase A is bounded by the same unbound track which is mainly in cut along the 
west. The site boundary of Phase B can be visualised by looking at the drawing in Section 8 
of this report. A 35-degree steep embankment demarcates the end of the Phase B boundary 
at the back of a recently build housing development, towards the northwest corner of the 
site. To the east there are unused overgrown nurseries surround by fields in a similar 
condition. 
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The site as many derelict glasshouses straddling the central area of the Phase B rectangular 
area. To the north of the boundary is mainly open space with trees screening the remains of 
the concrete bases used for greenhouses and subsurface boiler rooms to the north extent of 
the previous glasshouses, to the west of the site boundary there are more embankments, 
and a former quarry has been partly infilled.  
 

Site History 

Both Ordnance Survey maps and photographs were used to compile the history of this site. 
In 1876 the site is shown mainly as a part of a large open field bounded along the east by the 
lane that now leads to the derelict nurseries.  The old quarry face is probably the former 
chalk pit within the North-West boundary of the site. 

1896 shows at this time the sites central area was occupied by glasshouses. A tramway was 
used to serve the nurseries which linked various parts of the site together. There was a pair 
of semi-detached cottages, which still have a water tank as a roof. The quarry face is shown 
to be worked as a gravel pit. 

In 1921 the nurseries are substantially developed, and the glasshouses now shown over the 
majority of the site are now extended onto land in the east. The tramways way are more 
developed and the track are now rigid and served by a grid of tramways. The two cottages 
still exist, but now a bungalow is indicted. 

Pictures from the 1960 show relatively small changes, such as the glasshouses opposite the 
cottages with the water tank have been replaced by a large unit, and some smaller buildings 
have been replaced by other buildings elsewhere on the site. 

1972 – There is a large reduction in the greenhouses, particularly to the east of the site 
beyond the site boundary. The quarry appears to have been infilled. 

1982 shows a further reduction in the number of glasshouses, with only three remaining on 
the site and none remaining on the land to the east of the subject area. Although the grid 
access way remains together with numerous sheds around the site. 
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Section 2. Initial Concept Model  
The conceptual model summaries the potential pollutant linkages identified in the risk 
assessment, and can be used to development three-dimensional contamination diagrams. 
The potential linkages between sources, pathway, and contamination are the basis of are 
site investigation design. 

Initially our site was initial used for agricultural purposes, with a small chalk or gravel pit to 
the North-West extremity. In the late 19th century it was transformed into some large 
commercial nurseries which produce soft fruit and other tropical fruits for the London 
markets. 

As tropical fruits were being grown in these areas it become necessary to install 
underground heating systems to create that tropical environment needed for tropical plants 
to grow. That is why under these nurseries coal fire boilers, measuring 45m x 30m were 
used. These were replaced in the 1960s by oil fired boilers and there are now 5 of these on 
the site. 

Another change in agricultural technology included changing the original horse drawn trams, 
to coal fired engines trams. 

When the nurseries became derelict in the 1970s the site was then split into areas of 
smallholdings. Some of these areas became used for the maintenance of cars and trucks, 
other parts of the site where used for trading building materials, which has as result 
increased the levels of fly tipping on the site. 

Other than the two areas mention above, further areas within the site boundary have been 
used for fly tipping, as was observed in asbestos cement sheets discarded on the site, timber 
planks and mounds of chippings were also seen around the central area.  

The site is mapped as being underlain by relatively high permeable chalk which is a major 
aquifer, and the site is 150mm away from the stream. 

 

Contaminant Sources 

The site has a history of horticultural uses, but since its dismantlement there has been a 
quarry and subsequent landfilling in the North-West corner and car maintenance parts 
littered across the site. As horticulture is not part of Department of the Environment, or a 
Environment Agency objective or in the CLR8 and potential contaminants associated with 
information gather from the desktop study.  

The potential contaminants from the nurseries useage are as follows: 

 Heavy metals, lead, arsenic, zinc 
 Chlorine 
 Metal ash from the boilers 
 Hydrocarbon fuels from cars and boilers 
 Asbestos 
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The potential contaminants from the vehicle maintenance useage are as follows: 

 Chromium 
 Copper 
 Lead 
 Vanadium 
 Zinc 
 Sulphur 
 Acetone 

 

Contaminant Receptors 

A number of potential receptors have been identified for the contamination within the site 
boundaries and beyond. Some of these receptors include future maintenance workers, site 
workers, trespassers, new structures and building materials, groundwater, surface water 
features, and wildlife and vegetation. 

The receptors that would experience the most harm from being exposed to such 
contaminants would be the end users of the site, the residents living on the site, and also 
maintenance personnel. 

New structures may be at risk of attack from contamination that remains on the site, for 
example sulphate on removed from the site. If the site where to incorporate buried pipes for 
use as sewer systems or to transport clean water being subject to an attack from 
hydrocarbons contaminant is a very real threat.  

 

Contaminant Pathways 

A number of potential pathways have been identified as a way of transporting the 
contaminant to the receptor. They are: 

 Ingestion  
 Inhalation 
 Direct contact 
 Plant Uptake 
 Pollution of controlled water 
 Attack on building structures 
 Damage to the services 
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Section 3. A summary of all relevant site investigation reports; 
Our geological experts mapped the strategy of investigating the Phase A area comprising of 
the following intrusive site investigation techniques. 

Quantity Intrusive Technique 
3 12.5 – 22m deep boreholes were drilled using a light percussion, 200mm diameter, 

shell and auger boring rig. 
22 Test pits were excavated using two track mounted excavators. 
12 In-situ CBR tests were carried out along the proposed roads, at locations as shown on 

the in Figure 4. 
16 Shallow samples were taken from areas of the derelict greenhouses, and around the 

car breaking yard opening in the south east of the site. 
 

A full and through investigation of Phase A of the site could not be completely established 
because our machines could not access the areas of the greenhouses, cultivation areas, and 
the breaking yard. As for Phase B the strategy used is listed below: 

Quantity Intrusive Technique 
22 Pits were excavated using two tracked excavators 
10 In-situ CBR tests were carried out along the proposed roads, at locations shown on 

the attached plan 
 

The additional pits and boreholes were drilled were untaken to give additional information 
on areas around the site were bigger equipment could not reach, such as the glasshouse 
areas and the yard.  

Quantity Intrusive Technique 
3 15 – 25m deep boreholes were drilled, using a light percussion, 300mm shell and 

auger diameter drilling rig. Monitoring wells were installed in two of the boreholes.  
24 Shallow trial pits were excavated over the currently cultivated, derelict and former 

glasshouse areas. 
 

Phase A – Additional Observations 
The soil composition within the ground has been rated good confirming the result of a 
previous investigation. The stratigraphy can be documented as follows: 

0 – 250mm Topsoil  
400mm Subsoil  
5m Medium dense brown clayey 

sandy fine to coarse sub 
rounded and irregular flint 
Gravel 

Glacial Gravel 

9m Medium dense clayey fine sand Thanet Sand 
5/9m Weak slightly weathered Chalk 

with occasional flints 
Upper Chalk 
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Figure 3: Graphical Representation of the Stratigraphy at Stanstead Mountfichet 

Most of the site surface has been covered with gravel but when travelling over to the north 
east it becomes filled with a metre of hardcore. 
 
Other signs of contamination on the site were evident within the topsoil, such as asbestos 
being decarded and scattered all over the site. In the trial pits excavation around the oil 
tanks, there was a hydrocarbon odour, with staining, but this was limited to 700mm depth.  
 
No groundwater was encountered in the trial pits, but water was found near the land 
outside the glasshouse areas at 22m depth and rose to 17.5m, at approximately 61m OD 
(Ordnance Datum).  
 

Phase B – Additional Observations 
The ground condition around this area has been rated good, if we don’t include the former 
quarry area where there is 10m deep fill. Overall the assessment is the same as Phase A, 
with the trial pits confirming this results. Phase B stratigraphy is tabulated below: 

0 – 250mm Topsoil  
400mm Subsoil  
5m Medium dense brown clayey 

sandy fine to coarse sub 
rounded and irregular flint 
Gravel 

Glacial Gravel 

9m Medium dense clayey fine sand Thanet Sand 
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5/9m Weak slightly weathered Chalk 
with occasional flints 

Upper Chalk 

 

Broken glass within the proximity of derelict glasshouses and former glasshouse area show 
evidence of contamination with the soil. There is also some asbestos cement on the surface. 
The stoke hole is backfilled with glass, ash, and waste topsoil. 

The fill within the quarry is highly methanogenic, with large proportion of wood chippings, 
oil staining, and some creosote odours from some of the soils. 

A water table was discovered at a depth of 18.9m below the surface. Subsequent recorded 
show water levels to be 19.92m and 22.27m according which trial hole was measured. This 
indicates a water table at between 61.04 – 61.42 OD. 
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Section 4. A statement of the remediation objectives; 
The remediation process must be thoroughly planned and controlled operation that 
combines a good method statement, specification, together with authentication of the site 
works. Before site clearance work begins, the nurseries should be subject of a tidying up 
operation to remove debris that litter the site. 

The boiler houses should be surveyed to identify if asbestos has been used in the 
construction of this building and if present, removed appropriately. The oil tanks are badly 
corroded and should be removed by specialists at the earliest stage. 

 Then the following list gives advice on how to control the risk to human health: 

 Asbestos containing materials should be carefully removed by a specialist contractor by a 
surface hand picking exercise prior to any demolition or site clearance. 
 

 Where glass has been stacked outside the former glass house areas, then the glass sheets 
and shards should be handpicked from the surface prior to any demolition or plant tracking 
these particular areas, where such soils are to be re-used. 
 

 The topsoil and sub soil (approximate depth of 500mm) is removed from the former glass 
house areas. In theory, only proposed soft landscaped areas require treatment but there 
could be cross contamination, should some of the soil be retained. And in any case the 
topsoil is not suitable for reuse. Also, the affected topsoil will also have to be removed from 
beneath structures and roads for engineering reasons. 
 

 The bund and stoke backfill should be removed. 
 

 The methanogenic backfill in the quarry is expected to be removed. The older fill should also 
preferably be removed, but further tests may be show it could be retained if capped with 
1m layer of clean cover. 
 

 The former car scrap yard areas will be stripped during the course of the topsoil strip to a 
depth of 500mm and then any oil stained areas should be further excavated to a depth of 
1m. From our in-house risk assessments TPH concentrations in excess of 50mg/kg are 
unacceptable to 1m depth and should be removed. Concentrations of less than 2000mg/kg 
below 1m are adequate to prevent unacceptable risks to indoor/outdoor air, assuming a low 
volatility petroleum product (e.g. diesel, heating oil etc) 
 

 Similarly, the oil tank areas should initially be excavated to a depth of 500mm and then be 
extended to 1m, where there is oil staining, within an area extending 3m beyond the tank 
footprint. 
 

 The end tipped fill over the central area of the site should be removed. 
 

 Building materials are at risk from hydrocarbons in the soil, but providing these relatively 
small areas of contaminated soil are removed, then the special design and oil resistant 
materials. 
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An area of 36,000m2 will need to be stripped of topsoil and subsoil to a depth of 500mm, 
making the total volume of soil to be removed about 18,000m3, this represent the majority 
of the contaminated soil on this site. 
 
Removing such a large volume of soil from the site will have environmental and economic 
consequences in terms of vehicle movement, and disposal and landfill costs, and importing a 
clean cover will involve the same amount of effort. Some of the soil removed from one area 
will not all go to landfill, and can placed in other areas of the site to make landscaping 
features and provide a covering layer for contaminant that are too costly to be removed 
from the ground. Clay can also be imported for nearby development where soil properties 
are desirable to our site. 
 
One such development is the expansion of Stanstead Airport where Boulder Clay can be 
sourced. This clay will limit the exposure occupants have to the contaminants and prevent 
surface runoff permeating into the contaminant layer, because of this drainage systems will 
need designing. 
 
The recommended action is to remove soils from beneath the oil tanks, car maintenance 
area, central fill area, and the more recent methanogenic fill within the quarry, which 
contain glass, metal, asbestos cement, and coal. 
 
Even though our site investigation maybe very thorough and comprehensive, it is still 
possible to miss contaminant that are present on our site. If an unidentified contaminant is 
discovered during a removal our initial concept model will have to be amended, which will 
mean that further investigation, and re-evaluation of risk estimates, and changes to the 
remediation strategy are needed. 
 
The remediation operation should be undertaken as one operation covering the whole site, 
as supposed to splitting the operation into different phases. This will facilitate the associated 
control and validation work. Prior to the commencement of the remediation works, the site 
should be subject of a general tidy up. 
 
The validation of site works should be the job of a qualified person who make regular visits 
to the site throughout the remediation phase. An Environmental Scientist, Chemist or 
Engineer with experience of identification of the various soils involved would be suitable. 
 
The qualified professional has the job of monitoring the excavations, advising where the 
strip levels should stop, identifying the areas where over excavation should stop, identifying 
any unknown material that need further analysis and excavation, and specifying material to 
be imported. 
 
The Construction (Design and Management) Regulations 1994, places the responsibility on 
the designers of the remediation program to identify the health and safety hazards 
associated with the construction of their design. Once identified those hazards can be dealt 
with according. 
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Section 5. The verification data (sample locations/analytical results); 
The data corresponding to the planned sample locations and analytical results, shown in 
figures 3, 4 and 5 can be found in APPENDIX A of this report. It details the data gathered 
from the initial series of tests.  

The preliminary conceptual model is simple for this site. The geology is it of Glacial Sands 
and Gravels over Chalk, with the base of Thanet Sands, masking the chalk in places. Two 
thirds of the site area are occupied by glasshouses, with stokeholes containing oil fired 
boilers heating the underground soil. Soil sampling for Phase A, initially was organised in a 
broad grid pattern. The machine access to the area were vehicle maintenance, cultivation 
and existing buildings were restricted. The investigation plan also included a targeted 
sampling plana to collect data around areas not easily reached by machinery in the grid 
sampling plan. 

A similar plan was adopted for Phase B together with additional points to trace the original 
quarry face which defines the start of the landfill edge. A secondary sampling plan was 
adopted over the former glasshouses using a close grid pattern for both Phase A and B. In 
total 113 sampling locations were chosen to pull data from giving a 95% chance of location 
any contamination that might to present on the site, assuming the spacing between the 
points are evenly spaced. We expect this sites contaminant to be closely related the 
different areas of the sites usage, to together with different past sources, such as under oil 
tanks. So, our result should match our study to give us a higher level of confidence. 

The soil testing was undertaken in phases, with a total of 79 samples from Phase A, and a 
total of 56 samples tested from Phases B. To arrive at the figure of 113 mentioned above, a 
further 56 samples were dug out from the glasshouse area of Phase A and B.The soils were 
tested for a broad range of contaminants. It became apparent that there were high levels of 
lead and arsenic in the ground, in affiliation with the past nursery usage. 

The following table highlights different groups of soil data: 

Test Suite - Soils Phase A Phase B Additional Glasshouse Samples 
ICRCL Tables 3a and 3b 54 15  
ICRCL Tables 3 and 4 2 41  
Triggered Metals Leachate  56  
TPH 12   
PBet 17   
Asbestos 4 3  
Pesticide Suite 10 9  
Cyanide only 14   
Lead and Arsenic only   56 

 

Group Number Former Glasshouse Area 
1 Topsoil 
2 Subsoil 
3 Natural Soil 
4 Topsoil (Land outside glasshouse) 
5 Natural Soil (Land outside glasshouse) 
6 Oil stained upper soil (Oil Tank Areas) 
7 Clean natural soil (Oil Tank Areas) 
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Figure 4: Intrusive Shallow Investigation Locations (Phase A) 
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Figure 5: Intrusive Deep Investigation Locations (Phase A) 



Research Project  
CIVI1079 
Sustainable Redevelopment of Contaminated Land 

19 
 

 

Figure 6: Location of Intrusive Investigation (Phase B) 
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Section 6. As built drawings; 
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Section 7. Environmental monitoring data 
The data for this section can be sourced in APPENDIX B of this report. The environmental site report 
contains delicate data about the site use. An external database search was used to determine the 
use. The searches are based on proximity bands, for example 0 – 250m, 250 – 500m, 500 – 1000m, 
which are radius from a grid reference point. 

The environmental search data is summarised below: 

There are no landfills indicted within a 1000m radius, the quarry is a part filled feature just within 
the north-west boundary of the site and is not listed. 

The nurseries and the quarry in the north west, together with the tramway used for transporting 
goods across the site are all listed within a 500m radius. The railway is also included in this radius 
measurement. Beyond, up to 1000m within the site there is a mention of steam mills, brick kilns, 
gasworks, chalk and gravel pits, and more railway tracks. 

Taking a radius of 500m from the centre of Stansted, the nurseries are not listed and neither is the 
quarry even with an additional 500m added to the radius. Within this range there are assorted 
workshops, dry cleaners, and other different workshops at Parsonage Farm Industrial Estate on 
Forest Hall Road to the south. 

There are no fuel sites listed within a 1000m. 

The Environment Agency indicated that they were not aware of any contamination issues associated 
with this site and that the site was not in a Source Protection Zone. 
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Section 8.  A description of any residual contamination; 
The site is physically contaminated with shards of broken glass from the former glass houses. 
There is also asbestos cement sheeting in piles and also shattered sheets around the site, 
together with associated end tipped fil and nursery refuse. 

The topsoil and subsoil across the site have elevated levels of lead and arsenic, which are 
significantly higher in the former glasshouse areas. Traces of organochlorine pesticides have 
also been detected, with moderate levels found in the former glass house area. 

The materials found in the bund, former quarry and backfilled stoke holes contain much 
higher levels of lead and arsenic, with an elevated level of pesticide in the bund. The quarry 
landfill is methanogenic but is to be removed. The end tipped building debris over the 
central area of the site appears similarly contaminated with lead and arsenic. 

The same metal contamination, together with elevated nickel, exists in the upper soils 
around the oil tanks and the car breaking areas, where there is also oil contamination. 

The underlying natural soils have much reduced levels of lead, but high levels of arsenic. 

There are high background levels of arsenic and the bioavailability of arsenic is low. 
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Section 9. Any arrangements for post remediation management. 
The disposal of excess soils from the site may be necessary. Different guidelines and charges 
will apply to different waste classifications, and the waste classifications, and Waste 
Regulations Section of the Environment Agency will provide specific guidance. 

With any hazardous waste, it is particularly important that an accurate log is kept of all 
material removed from site. 

All carriers of waste materials arising from this site must hold a “Certificate of Registration” 
under the Control of Pollution (Amendment) Act 1989, and this includes any subcontractors. 
It is also essential that the selected disposal site is licensed to accept waste. 
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Section 10. Results 
This is the output we get when we use the data in APPENDIX C, and input it into the CLEA 
software spoken of in the progress report.  

Observing the ground water purity is often the best indication of the soil contaminants 
ability to dissolve in water. The test results from these wells showed that there was no 
detectable ground water contamination. The metals were all below their detection limits 
and respective leachate quality thresholds. 

Revised Concept Model 
Follow these results in has been concluded that the concept model need revising to remove 
none threatening pollutants and included missed out ones. 

Our investigation found significant levels of metals, lead and arsenic, in topsoil’s and various 
other infills, but the potential to have an impact on groundwater has been reduced because 
there seems to be no evidence of vertical migration, even though the contaminant linkages 
is still retained as a risk to human and plant health. 

Near the vehicle maintenance and oil tank areas, there was found to be slightly elevated 
levels of nickel, and also localised lead and arsenic contamination. 

Hydrocarbons had been found in the upper soils around the tanks and vehicles. 

Polycyclic aromatic hydrocarbons (PAHs, also polyaromatic hydrocarbons), were in existence 
on the site, but only in small amount existed so mitigation and impact on soil risks can be 
eliminated. 

There was no evidence of acetone on the site, ground tests did not detect these 
contaminants therefore the linkage to the contaminant can be removed from the concept 
model.  

Samples which contained a significant amount of organo chlorine pesticides, which are not 
particularly mobile, hence cannot be dangerous contaminant. 

Asbestos has been identified in the cement sheets scattered across the site, and is to be kept 
in the concept model as a dangerous contaminant. 
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Section 11. A description of the remediation works; 
Before any remediation is allowed to start, allowance should be made for an experienced 
validation of the site works. This is because different areas of the site may be governed by 
different regulatory bodies. This mean one part of the site may allow one ground condition 
and another part of the same site may not. 
 
This experienced validator should be schedule in to make regular visits to the site 
throughout the remediation phase, so that with working process can be witnessed and 
agreed. This experienced validator also has the job of monitoring the excavation, advising 
where the strip level to terminated, identifying any areas of localised over-excavation, and 
any suspicious material that needs analysis.   
 
The information collected during the site visits, such as surveying information, and tip 
receipts can be used to issue a validation certificate. 

Phase A and B – Remediation Activities 
One method of treating contamination on sites is by the excavation of contaminated 
material and subsequent disposal of this to a controlled landfill environment or treated in 
some other way. This approach symbolises a rapid method of dealing with a contaminated 
site, but it has been criticised by some experts as it only means transferring contaminated 
material from one location to another rather than eliminate the contaminant as a final 
solution. 
 
In Section 7 of this document there is a drawn plan of the proposed remedial works on the 
site all as part of one phase, with only a small bit of follow on work to be completed in a 
further phase, as it is beneficial in geological terms to get the physical work done all at once. 
The remedial strategy starts towards the most southern part of the site near the main access 
road where a gypsy bund is to be removed and levelled out by excavating and levelling, the 
volume of soil to be displayed is 1,511 cubic metres. The next area being dealt with 
simultaneously is the hydrocarbons contamination area, a total volume 8,366 cubic metres 
of material is to be removed, then the heavy metal and glass contamination area moving 
north across the Phase One boundary and the Phase Two boundary, and total area of 28,033 
square metres will be remediated equalling a total volume of 8410m, because the strip is 
300mm deep. 

The area where building materials were traded in the very centre of the site is also to be 
remediated. Its total volume 5,290 cubic metres. Then, we move to the woodchip area 
which needs to be reprofile after woodchip removal cut, the total cut volume is 2,400 cubic 
metres. 

There are other areas within the site that need remediation but are not mentioned in these 
paragraphs, view the plans for full details. The total cost of these remediation activities is 
£4,076,549. 
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Section 12. Discussion/Conclusion 
My involvement in examining this case study, in the county of Essex, Stanstead Mountfitchet 
as aided the me in understanding how to manage a remediation project to restore a site to a 
buildable state ready for a new structure to be placed on that site. I have also notified the 
different obstacles in the development of a complete and cost effective solution. 

This project has taught me how to be an effective project manager, because I have learned 
which specialists I need to deal with, such as Environmental Scientist, Chemist, and 
Engineers so that our project will be complete to the highest of standards with reputable 
recommendations. 

This research project into “The Sustainable Redevelopment of Contaminated Land” has the 
aim of investigating the processes and risk associated with building on contaminated land. I 
achieved my aim by breaking my task into various objectives. Each objective was study and 
then met. In the initial Action Plan, I detailed and reading list of related books and 
information about the research subject, this help me to establish which sites the 
government will allow developers to build on. I was able to fulfil the objective to conduct a 
risk assessment, because in the Stanstead Mountfichet case study that I studied included a 
desktop study with is a form of risk assessment because you are not actually site to be 
exposed to harm.  

I was able to develop an initial concept model for the Stanstead Mounfichet case study 
included in this report, showing my ability to turn a desktop/site investigation into harmonic 
contaminant to receptor descriptions, completing the objectives in 3 and 4. From this, I was 
then able to develop a site investigation plan instructing were boreholes should be driven on 
the site by the site workforce, each borehole and test pit were placed equal distance away 
from each other to give the much accurate various of contamination on the site. Each 
sample was collected and taken to the lab to the extract contaminant data used in our CLEA, 
this meets objectives 5 and 6. 

This data most likely will change our original concept model, so as objective 7 states I refined 
the initial concept model. Now, we can measure up the remediation techniques with our 
model, budget and timeframes. For objective 9, we develop and remediation strategy shown 
in Section 6, as a drawing split into two phases. Phases one is the bigger on the two in terms 
of volume of land displaced and area. And Finally, will accomplished objective 10 by noting 
the appointment of an experienced validator of site work during and after the remediation. 

This means that the overarching aim, to investigate the progress and risk associated with 
building on contaminated land has been meet and our project has been successful.  
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Section 13. Appendixes 
 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 
 

SOIL RESULTS 

FOR  

PHASES A & B 
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APPENDIX B 
 

ENVIRONMENTAL MONITORING DATA 

FOR  

PHASES A & B 
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APPENDIX C 
 

CONTAMINATION TEST CERTIFICATES 

FOR  

PHASES A & B 

AND 

GROUND WATER RESULTS 
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APPENDIX D 
 

APPROXIMATE EXTENT OF REMEDIATION 

FOR  

PHASES A & B 
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