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Why is groundwater protection 
important
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• Groundwater is at heart 
of water environment
• Fundamental in supporting 

surface waters / Chalk 
streams / wetland habitats

• 1/3 public drinking water
• 10,000’s of private supplies
• Directly supports  

agriculture, brewing, food 
manufacturing, industry, etc



Groundwater vulnerable to pollution
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• Many activities can lead to pollution of 
groundwater
• Agriculture
• Urban drainage
• Landfills
• Petrol filling stations
• Cemeteries

• Out of sight, out of mind
• Prevention is better than cure



Responsibility for protection of 
groundwater
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• EA has statutory responsibility for 
managing and protecting England’s 
groundwater 

• Apply a risk based and proportionate 
approach to regulation
• to all sectors and activities that can potentially 

impact groundwater quality
• The Environment Agency’s Approach to GW 

Protection
• Gov.UK – Groundwater Protection (landing page)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/692989/Envirnment-Agency-approach-to-groundwater-protection.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/692989/Envirnment-Agency-approach-to-groundwater-protection.pdf
https://www.gov.uk/government/collections/groundwater-protection


Applying a proportionate regulatory 
framework to cemetery developments

• Environmental 
Permitting 
Regulations (EPR) 
2016 

• EPR 2016 – risk 
based hierarchy of 
regulatory 
approach
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Environmental Permitting –
groundwater activities

Current situation
• Cemeteries are 

‘groundwater 
activities’ under 
EPR 2016

• Prevent and Limit 
requirements

• Previously relied 
on TCP regime to 
control pollution 
risk  
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Environmental Permitting –
groundwater activities

Current situation
• Bespoke permitting 

introduced in April 
2022 for HIGH RISK 
new cemetery 
developments

• Protecting 
groundwater from 
human burials

Bespoke 
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Standard Rule permits
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• No ability to 
apply SRs or 
exemptions

SRs or exemptions

https://www.gov.uk/government/publications/protecting-groundwater-from-human-burials/protecting-groundwater-from-human-burials
https://www.gov.uk/government/publications/protecting-groundwater-from-human-burials/protecting-groundwater-from-human-burials
https://www.gov.uk/government/publications/protecting-groundwater-from-human-burials/protecting-groundwater-from-human-burials


Environmental Permitting –
groundwater activities 

The Future
• We need a risk 

based, 
proportionate 
regulatory regime

• EPR Provides such 
a framework, but 
legislative change 
needed 
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• Defra Consultation
(Sept-Dec 2021) – proposed changes

SRs or exemptions



Defra’s Consultation –
response to the consultation 

• Defra’s Consultation of the Groundwater EPR 
amendments – Sept - December 2021

• Original intention for Consultation response to be 
published April / May time last year

• The Consultation response is however due to be 
published imminently 

• Cemeteries – reassurance
• Defra and EA very conscious of concerns raised, particularly in relation to 

existing cemeteries 
• You have been listened too and significant changes in approach have 

been made   
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Applying a proportionate regulatory 
framework to new cemetery 
developments
• High Risk new 

cemeteries 
Bespoke 
permits

Standard Rule permits

Exemptions R
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• Medium risk new 
cemeteries

• Low risk 
new cemeteries



Thank you –

and any Questions
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Managing Water Within Cemeteries

Managing Water in Cemeteries
Alex Vickers



Managing Water Within Cemeteries

Soils, Water and Risks Posed by Cemeteries –
A Basic Introduction to Soils and 

Water Flow Through Them



Managing Water Within Cemeteries

Soil Type and its 
Effect on Water Movement



Managing Water Within Cemeteries



Managing Water Within Cemeteries

Texture 
Relates to the size of particles

Structure
Is the configuration of these particles



Managing Water Within Cemeteries

Soil Mineral 
Fractions



Managing Water Within Cemeteries

Relative Sizes

Fine Sand

Silt

-

Clay



Managing Water Within Cemeteries



Managing Water Within Cemeteries

Surface 
Compaction



Managing Water Within Cemeteries

Compaction at 
Tine Depth



Managing Water Within Cemeteries

Porosity and Water 
Retention



Managing Water Within Cemeteries

BALLS!



Managing Water Within Cemeteries



Managing Water Within Cemeteries



Managing Water Within Cemeteries

WHICH WILL TAKE THE MOST WATER?

=



Managing Water Within Cemeteries

Surface Area



Managing Water Within Cemeteries

1 Gram of 0.2 Micron Clay

Has a Surface Area

= 20 - 80 square metres!



Managing Water Within Cemeteries



Managing Water Within Cemeteries

Physical 
Principles of 
Soil Drainage



Managing Water Within Cemeteries

Physical 
Principles of 
Soil Drainage

Fine soil

Coarse soil

Perched water table
Tension > gravity



Managing Water Within Cemeteries

Physical 
Principles of 
Soil Drainage



Managing Water Within Cemeteries

Soils, Water and Risks Posed by Cemeteries –



Managing Water Within Cemeteries

What is the Cause of 
Poor Drainage?



Managing Water Within Cemeteries

Temporary Water Tables



Managing Water Within Cemeteries

Hydraulic Conductivity and Infiltration Rate



Managing Water Within Cemeteries

High / Rising Water Tables



Managing Water Within Cemeteries

High Water Tables



Managing Water Within Cemeteries

Bore Hole 2 Results Borough Cemetery



Managing Water Within Cemeteries

Confined Aquifer



Managing Water Within Cemeteries

Effect of depth on drain spacing 

Dry Wet Dry

0.5m



Managing Water Within Cemeteries

Dry Dry Dry

1 m

Effect of depth on drain spacing 



Managing Water Within Cemeteries

Dry Wet Dry

0.5m

Effect of depth on drain spacing 



Managing Water Within Cemeteries

Dry Dry Dry

0.5m

Effect of depth on drain spacing 



Managing Water Within Cemeteries

Capillary Rise



Managing Water Within Cemeteries



Managing Water Within Cemeteries

Drainage Design 
Consideration 
(Laboratory Tests)



Managing Water Within Cemeteries

Capillary Rise



Managing Water Within Cemeteries

Drain spacing and capillary rise



Managing Water Within Cemeteries

Iron Ochre



Managing Water Within Cemeteries

Migration of Water 
From Adjacent Land



Managing Water Within Cemeteries

Elevated Land



Managing Water Within Cemeteries

Outfall



Managing Water Within Cemeteries

Inadequate Outfall



Managing Water Within Cemeteries

Inadequate Outfall



Managing Water Within Cemeteries

Drain Survey



Managing Water Within Cemeteries

Achieving Outfall



Managing Water Within Cemeteries

Achieving Outfall



Managing Water Within Cemeteries

Runoff and Drain Flow 
Attenuation



Managing Water Within Cemeteries

Detention Basins



Managing Water Within Cemeteries

Swales



Managing Water Within Cemeteries

Attenuation 
Ponds



Managing Water Within Cemeteries

Soakaways



Managing Water Within Cemeteries

Hydro-cells



Managing Water Within Cemeteries

Water Harvesting



Managing Water Within Cemeteries

Poor Drainage Design



Managing Water Within Cemeteries

Physical 
principles of soil 
drainage



Managing Water Within Cemeteries

Inappropriate 
specifications



Managing Water Within Cemeteries

Orientation of Surface Drains



Managing Water Within Cemeteries

Grade/Fall



Managing Water Within Cemeteries

Existing Drainage Infrastructure 



Managing Water Within Cemeteries

Poor Drainage 
Practice



Managing Water Within Cemeteries

Poor 
Conditions



Managing Water Within Cemeteries

Poor Drainage 
Practice



Managing Water Within Cemeteries

Deep Drainage



Managing Water Within Cemeteries

Deep 
Drainage



Managing Water Within Cemeteries

Removing Water 
From at Least 1m 
Below Burial Depth



Managing Water Within Cemeteries

Water Treatment – Reed Beds



Managing Water Within Cemeteries

Surface Water Drainage



Managing Water Within Cemeteries

Removing Surface Water Using Shallow Drains



Managing Water Within Cemeteries

Removing Surface Water Using Shallow Drains



Managing Water Within Cemeteries

Combining Shallow Drains 
With Memorial Headers



Managing Water Within Cemeteries

Combining Shallow 
Drains 
With Memorial 
Headers



Managing Water Within Cemeteries

Raising Land



Managing Water Within Cemeteries

Lifting the base of a 
grave at least 1m 
above the 
groundwater



Managing Water Within Cemeteries

Raising Land



Managing Water Within Cemeteries

Raising Land



Managing Water Within Cemeteries

Need relevant EA approvals

Must avoid contaminating the 
land



Managing Water Within Cemeteries

Thank You!

Any Questions?



Grave 
misunderstandings 
Justin Smith

Discover what’s beneath.



Groundwater Protection



Groundwat
er 
ProtectionGrey Water Contaminants from Cemeteries

Organic elements and compounds
•Formalin
•Ammonium
•Sulphides
•Chlorides
•Mercury

Virus
• Hepatitis

Protozoa
• Cryptosporidium

Prions
• CJD

Bacteria
• Faecal streptococci
• C.difficile
• C.tetani
• Pseudomonas aeruginosa
• Botulism
• Leptospirosis
• Other coliform and clostridia





A study carried out on a cemetery in the West Midlands, located on 
the second-most important drinking water aquifer in England. 

The water table is 5m below the surface. The results revealed that 
groundwater in proximity to the cemetery, had slightly elevated 
concentrations of chloride and sulphate, as well as "highly 
contaminated" levels of pathogenic bacteria. 

Groundsure 1st November 2019



Abstract:

The results showed that most formaldehyde percolated through the soil between week 6 
and week 14 of interment, with a greater amount being leached from sand.

Concentrations of up to 15 mg/L formaldehyde were recorded on two occasions, 
exceeding the tolerable concentration recommended by the World Health 
Organisation.

• Environmental Earth Sciences Journal 2018
• A laboratory study of the pollution of formaldehyde in cemeteries (South Africa)
• Sunette van Allemann, Jana Olivier & Matthys A. Dippenaa



In an interview with VICE, the former gravedigger, who wishes to be referred to as 
Dermot, insisted that he had expressed fear to his employers about the risks he 
and his colleagues were facing on a daily basis. Laborers like Dermot had been 
handling this toxic water, which was filling graves as quickly as they could dig.

"In the four years I worked there, no protection was given to any grave digger 
when working in these water-filled graves. We had to wear a normal uniform. Not 
only were staff being put at risk, but the public were also exposed," Dermot 
explained.

Vice Publication June 2015 





According to the Berkeley Planning Journal, conventional burials in the US 
every year use:

• 30 million square feet (700 acres) of hardwood.
• 2,700 tons of copper and bronze, 
• 104,272 tons of steel, 
• 1,636,000 tons of reinforced concrete.
• 3,600,000 litres of formaldehyde



Formaldehyde





Median Lethal Dose Definition. 
The median lethal dose, or LD50, is a term used in toxicology as a 
measurement of a lethal dose of a substance (e.g., pathogen, medication, 
toxic substance, etc.). Specifically, the LD50 represents the dose at which a 
substance is lethal for 50% of tested subjects.

LD50



• Source CEUfast
• July 2022



Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
pH 6.9 6.9 6.5 6.7 6.7 6.6
Temperature on Receipt 5.40 5.40 5.40 5.40 5.40 5.40
Electrical Conductivity at 20 °C 350 440 580 700 550 280
Sulphate as SO4 23.6 27.0 29.4 123 54.8 21.4 250 mg/l

Ammonium as NH4 0.14 0.14 0.16 0.3 0.16 0.19 0.5 mg/l
Total Organic Carbon (TOC) 21.4 12.6 12.5 27.5 15.1 10.3
Nitrate as N 1.40 1.81 17.7 3.59 19.0 9.63 11.3 mg/l
Nitrite as N 21 67 1600 25 320 280 100 µg/l
Chemical Oxygen Demand (Total) 90 59 60 160 81 180 125 mg/l
Total Oxidised Nitrogen (TON) 1.4 1.9 19 3.6 19 9.9 15 mg/l
Total Chlorine < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Dissolved Oxygen 8.7 5.4 6.4 5.4 6.2 6.6

Heavy Metals / Metalloids
Calcium  (dissolved) 79 92 120 140 100 62 250 mg/l
Iron (dissolved) 0.24 0.16 0.12 0.20 0.17 0.092 0.2 mg/l
Magnesium (dissolved) 7.6 8.8 14 13 11 4.7 50 mg/l
Phosphorus (dissolved) 25.1 145 126 22.3 40.0 89.5 2200 mg/l
Potassium (dissolved) 5.3 6.2 3.1 5.8 6.2 3.9 12 mg/l
Sodium (dissolved) 15 22 21 46 29 7.8 200 mg/l

Environmental Forensics
Formaldehyde < 50 < 50 390 < 50 93 84 5 µg/l

Screening value 



Pathogens



Downstream of 
Burials 
Customer Sample Ref.
Sample Matrix Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water
Sample Date 16/11/2020 25/02/2021 24/05/2021 28/06/2021 27/07/2021 31/08/2021 24/09/2021
Sample Time 12:50 00:00 14:00 15:15 13:45 13:50 13:45
Point Code
Analyte
Clostridium Perfringens, 
Conf 0 0 0 1 0 3 4  
Enterococci 47 10 1 500 >10000 5600 52  
Calcium, Filtered as Ca 101 105 107 105 111 109 108   

Iron, Filtered as Fe <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23   

Potassium, Filtered as K 3.62 3.55 5.51 6.43 7.43 7.82 7.47   

Sodium, Filtered as Na 7.99 8.17 9.54 12.3 13 13.4 12.8   

pH 7.6 7.4 7.8 7.6 7.4 7.6 7.7
Conductivity- Electrical 
20C 460 496 493 531 551 568 574
Ammonium as NH4, Low 
Level <0.08 <0.08 <0.08 <0.08 0.11 <0.08 <0.08

  

Nitrate as N 1.5 1.3 2.2 3.7 4.6 4.7 4.5   

Nitrite as N <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08   

Nitrogen, Total Oxidised 
as N 1.5 1.3 2.2 3.7 4.6 4.7 4.5

 

Phosphorus, Filtered as 
P <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12

  

Sulphate as SO4 9.7 10.4 13.4 16.7 20.1 18.8 21.5    

Dissolved Oxygen, Fixed 9.1 8.9 7.8 7.8 7.1 7.5 6.7
BOD + ATU (5 day) <1 <1 <1 11 4 2 6
COD (Total) 23 33 105 70 73 48 49  

TOC as C 1.9 1 1.2 1.2 1.8 1.8 1.5

Formaldehyde <0.029 <0.029 0.956 <0.029 <0.029 <0.029 <0.029
   

Total Chlorine <0.10 <0.10 SEE A/C SEE A/C SEE A/C 0.61 SEE A/C

BH 6
  Regulations:
The maximum 
allowance of 
enterococci bacteria in 
drinking water is zero



Soils are your first 
line of defence in 
protecting ground 

water



Soils need to be in balance



Dishing the dirt!

• One teaspoon of soil contains 10 billion micro-
organisms 

• There is sufficient DNA in 1 gm of soil to extend 
1,598 km

• 25% of living beings on earth live in the soil
• Soil is technically a living entity
• 95% of all food production relies on soil
• It takes 500 years to produce 25 mm of topsoil
• Topsoil is a nonrenewable resource
• Topsoil is depleting 4 x faster than its being 

regenerated



Soil is a finite resource!
How to screw-up 3,500 
years of Mother Natures 
hard work

200 mm



Original surface level



Understanding soil chemistry important in groundwater protection?

Starting with Cation Exchange Capacity (CEC)



Cation Exchange Capacity

Why is CEC important to me as a Cemetery Manager?



Cation Exchange Capacity

What is CEC?

Cation-exchange capacity (CEC) is a measure of how many cations (nutrient 
elements) can be retained on soil particle surfaces.



Soil Texture Typical CEC (Meq/100gm soil)
Light coloured sands 3-5
Loams 10-15
Silty loam 15-25
Clay and clay loam 20-50
Organic soils 50-100
Bentonite 65-95

Zeolite 180-300

Cation Exchange Capacity

What is CEC?



Clay soils
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Sandy soils



Soil Texture Typical CEC (Meq/100gm soil)
Light coloured sands 3-5
Loams 10-15
Silty loam 15-25
Clay and clay loam 20-50
Organic soils 50-100
Bentonite 65-95

Zeolite 180-300



Mg++

Al+++

Ca++

Fe+++

Sand particles

Sand particles



Soil Texture Typical CEC (Meq/100gm soil)
Light coloured sands 3-5
Loams 10-15
Silty loam 15-25
Clay and clay loam 20-50
Organic soils 50-100
Bentonite 65-95

Zeolite 180-300



Zeolite and mitigation



Zeolite Molecular Sieve.

Uses:
• Water filtration
• Medicine
• Anti-bacterial
• Odour suppressant
• Dentistry 
• Food additive
• Wound healing
• Radiation contamination clear up



Clinoptilolite

-Ve Charge

NH4+

Ca++

Na+K+

CH20
NH4+

Ca++

Na+K+

CH20

Low Charge No 
Charge

NH4+ Ca++

Na+K+
CH20

Clay soil Sandy soil
Zeolite amended
Sandy soil

Groundwater Groundwater



Ash Scattering and Toxicity 



Cremated Remains composition 

Element % of ash Charge Acid or alkaline
Phosphate 45% Negative Alkaline
Calcium 25% Positive Alkaline
Sulphate 11% Negative Weak Alkaline
Potassium 4% Positive Highly Alkaline
Sodium 1.0% Positive Alkaline
Chloride 1.0% Negative Neutral 
Micro-elements 13% vary vary



Ashes increase pH 



Ashes increase salinity 



Ashes increase sodicity





Palm Springs 1917 South London 1937

Work with nature not against it



Managing Water Within Cemeteries

Thank You!

Any Questions?



Cemetery Waste
‘An issue not to be buried’
Callum Ward BSc FGS



Discover what’s beneath.

What is Cemetery waste? 

All operational burial facilities across the UK have one thing in common, they 

all produce excess burial arisings. 

• Any material that is to be discarded would be classified as a waste

• It only stops being a waste when something is done to the material

Many burial sites attempt to ‘lose’ these materials onsite. 

Presenter Notes
Presentation Notes
Operational burial facilities across the UK all have one thing in common, they produce excess burial arisings during their operational processes, which requires temporary storage on site prior to subsequent off site disposal to a licensed landfill site. Any material that is to be discarded would be classified as a waste. The main types of cemetery waste are topsoil, natural arisings, organic materials (grass clippings) and potentially made ground materials – depending on location / historical setting. 

Many burial sites across the UK treat burial arisings as a material to be ‘lost’ on site in order to reducing operating costs and help to reduce the cost of burial plots to the wider public. However, the construction/formation of mounds/bunds or the infilling of areas of the site, without an approved material management plan is considered to be illegal landfilling and sites could be prosecuted by the Environment Agency.












Presenter Notes
Presentation Notes
Excess burial arisings need to be disposed of in line with the current guidance, as part of this, it is the waste producers responsibility to appropriately classify the material prior to off site disposal to ensure the material is sent to an appropriately licensed landfill. Alternatively, IF the burial arisings can be used for a valid purpose within the grounds on the existing cemetery, then the works can be managed under an approved material management plan.



Discover what’s beneath.

Legislation and Guidance

• The current legalisation and technical guidance for waste is WM3 – ver 1.2GB. 

• The purpose of waste classification is to indicate whether a material, in this 
case excess soil arisings from burial excavations, would be hazardous or non-
hazardous. Following which additional WAC analysis can be used to determine 
which landfill would be appropriate to receive the waste material. 

• Cemeteries are listed in Section 20 of the List of Waste (England) 2005 and are 
listed as a Absolute Non-Hazardous Entry.  

Presenter Notes
Presentation Notes
The current relevant waste legislation and technical guidance (WM3 1st edition version 1.2 GB, 2021) provides details for the assessment and classification of hazardous waste and sets out the requirements for classification and provides the methodology employed to ensure compliance with the regulations. 
The purpose of waste classification is to indicate whether a material, in this case excess soil arisings from burial excavations, would be hazardous or non-hazardous. Following which additional WAC analysis can be used to determine which landfill would be appropriate to receive the waste material. 

Cemeteries are listed in Section 20 of the List of Wastes (England) Regulations 2005 and are indicated to be an Absolute Non-Hazardous Entry. This means that any waste soil, assuming the site is situated on natural ground rather than made ground, originating from a cemetery can be disposed of as Non-Hazardous, however, additional WAC testing would be required to determine if the material could be sent to an Inert Landfill. 




Presenter Notes
Presentation Notes
The main issue with the Absolute Non-Hazardous Entry is that it does not consider the sites historical usage or setting. For example, a cemetery constructed on a former brownfield site could include a significant covering of made ground, which could potentially include hazardous concentrations of certain contaminants, including asbestos in either bulk form or loose fibres.

Another example would be a former agricultural field which has been historically used for farming, in this instance, due to the historical use of pesticides and/or herbicides, there is a risk of residual contamination associated with the break-down of the chemical used. This could lead to increased concentrations of heavy metals, notably Lead and Arsenic, which would potentially affect the classification of the waste soils. 






Presenter Notes
Presentation Notes
As a waste producer you have a duty of care to ensure that the material you send off site has been correctly classified and is being sent to the correct waste facility. Therefore, even though the list entry for cemetery soil arisings is Absolute Non-Hazardous, due diligence is required on your behalf to ensure that the Non-Hazardous classification is actually the correct one. 




To WAC or not to WAC

Hazardous Non-HazardousSTAGE 1 –
Total Suite

STAGE 2-
WAC Testing

HazardousRequires Pre-
Treatment

Non-Hazardous INERT

Burial Arisings

Natural 
SoilsTopsoilMade 

Ground

Presenter Notes
Presentation Notes
The underlying soils should be screened for a ‘full suite’ of chemical components, the composition of this suite and number of samples required will depend on a number of factors, including site size and site history. These results can be used to classify the soils as Non-Hazardous / Hazardous. Following which WAC analysis can be undertaken to determine the final waste facility. 

When we talk about Inert soils, we are mainly looking at the Natural subsoils, Non-HAx would be Topsoil (due to high organic content) and some made ground soils (soils with no visible asbestos fragments or less than 0.1% fibres by weight). Haz soils would be some made ground soils. 





The costs of a mis-managed disposal

INERT 

£280 per load

NON-HAZARDOUS

£480 per load

HAZARDOUS

£1,300 per load

• A load is roughly 20m3 

• The above is fees only, doesn’t include transport or labour costs

Presenter Notes
Presentation Notes
Inert waste £280, Non-Haz £480 and Haz £1300 per load. A load is roughly 20m3, doesn’t include haulage and labour costs. 

It does raise the major issue of soil mixing. Should topsoil (or to some extent the organic wastes – grass clippings) be mixed with the natural subsoils, then you are looking at increased waste disposal costs. To a worse extent, if your cemetery has a more industrial history and made ground is an issue, you run the risk of polluting all of your waste stream with hazardous waste. 

Great care should be taken to remove and store the individual waste types to prevent mixing. 

For larger cemeteries, with available space or a yard. A solution would be to establish a series of separate soil / waste bins. 

It is obviously a lot more complex for small cemeteries with limited space. But with smaller space, we would be looking at a lower burial number, with more chance to organise and dispose of the waste streams. 

This mixing of materials leads to an increased cost for disposal, so not only is correct waste classification essential from a legal standpoint, but the correct management of the material on site is essential to ensure that the disposal of waste material off site is financially feasible. 





What are the Alternatives?

•Landscaped bunds 
• Infilling of areas for future burials
•Excess materials could be utilised across your 
area 

•Each cemetery is different

Presenter Notes
Presentation Notes
An alternative option to the offsite disposal of excess arisings which could be explored is the re-use of clean site won burial arising for defined purposes on site. The creation of a detail materials management plan would enable the site to clearly define how site won arising would be re-used on site for a clear a defined purpose. Under a material management plan, the site would then be legally able to re-use burial arisings for a define purpose on site, reducing the cost to dispose of arisings. 

The creation of landscaped mounds, or infill of areas to make them suitable for future burial would be considered appropriate, however some uses may be subject to planning consent.

Given that Topsoil is a finite resource (Justin will elaborate), excess materials could potentially be utilised across your area or network – be this topsoil and composable materials to parks and recreation departments, or given that a cemetery is usually bounded by some allotments, the tenants would no doubt bite your hands off for these materials. 

But in the end, each cemetery is different. You all have different soils and site restraints. So if you have concerns or queries or questions in regards to how you should be disposing of or managing your waste, I’m always available by email or for a chat!






Presenter Notes
Presentation Notes
To finish off, I’d just like to show you a recent site I’ve visited. It wasn’t for a cemetery, but it’s to mainly give you a reason why we do site investigations. 
The site itself is in an agricultural setting, with mudstone mapped across the site. Before I show you the next photo, I’d just like to explain that my client had purchased the site on desk study information alone. 
What he didn’t expect, was for me to find the 20,000m3 of illegal refuse material that had been disposed of in complete secret! 
This shows why site investigation is so important prior to purchase. This is something that also applies to cemeteries. Its worth doing some research and site investigation before purchasing your extension land, to ensure that its actually suitable and not hiding anything – such as shallow groundwater, the requirement for non-burial buffers, buried services that need easement or an illegal landfill!  




Presenter Notes
Presentation Notes
To finish off, I’d just like to show you a recent site I’ve visited. It wasn’t for a cemetery, but it’s to mainly give you a reason why we do site investigations. 
The site itself is in an agricultural setting, with mudstone mapped across the site. Before I show you the next photo, I’d just like to explain that my client had purchased the site on desk study information alone. 
What he didn’t expect, was for me to find the 20,000m3 of illegal refuse material that had been disposed of in complete secret! 
This shows why site investigation is so important prior to purchase. This is something that also applies to cemeteries. Its worth doing some research and site investigation before purchasing your extension land, to ensure that its actually suitable and not hiding anything – such as shallow groundwater, the requirement for non-burial buffers, buried services that need easement or an illegal landfill!  




Presenter Notes
Presentation Notes
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Presentation Notes
To finish off, I’d just like to show you a recent site I’ve visited. It wasn’t for a cemetery, but it’s to mainly give you a reason why we do site investigations. 

The site itself is in an agricultural setting, with mudstone mapped across the site. Before I show you the next photo, I’d just like to explain that my client had purchased the site on desk study information alone. 

What he didn’t expect, was for me to find the 20,000m3 of illegal refuse material that had been disposed of in complete secret! 

This shows why site investigation is so important prior to purchase. This is something that also applies to cemeteries. Its worth doing some research and site investigation before purchasing your extension land, to ensure that its actually suitable and not hiding anything – such as shallow groundwater, the requirement for non-burial buffers, buried services that need easement or an illegal landfill!  




Questions or Advice?

•Any Questions?
•Drop me an email – callum.ward@thecdsgroup.co.uk



Planning and 
Cemeteries

Ben Copeland

Discover what’s beneath.



Discover what’s beneath.

Environment Agency Regulations

The regulations cover developments from 1 April 2022 which require new 
planning permission under section 57 of the Town and Country Planning Act 
1990. 

The guidance applies to proposals to:

• develop a new cemetery
• expand an existing cemetery



Identified New 
Cemetery Site or 
Extension

Discover what’s beneath.
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Identified New Cemetery Site or Extension

Groundwater Assessment 

Presenter Notes
Presentation Notes
Rare that the environment agency would accept a Tier 1 desktop assessment

A groundwater assessment is to assess superficial, bedrock, groundwater levels, from this assessment the risk of the site can be analysed

A nomograph is produced, if the site is considered high risk then further investigation may be required

In the form of groundwater monitoring – to assess levels of groundwater weekly over a period of 12 months 



New Cemetery 
Required

Discover what’s beneath.

Presenter Notes
Presentation Notes
Cemetery searching, there are things we can do to screen out any potential on site issues



Discover what’s beneath.

Burial Land Environmental Considerations

• Groundwater Depth
• Groundwater Source Protection Zone

• Superficial Geology
• Bedrock Geology
• Flood Risk

• Landfill

Presenter Notes
Presentation Notes
GIS systems and processes that we use to produce geospatial constraints maps 



Groundwater Source Protection Zones

Groundwater source 
protection zone 1

Presenter Notes
Presentation Notes
Zones surround abstraction points in order to protect potable supplies from potential pollution. 

Groundwater source protection zone 1’s are shown in the image. EA do not permit cemeteries in Zone 1’s so we need to avoid these locations. 



Unsuitable Superficial Deposits

• Alluvium
• River Terrace 

Deposits

Presenter Notes
Presentation Notes
Superficial deposits are derived from glacial action and rivers and overlay bedrock in places. Some superficial deposits are unsuitable due to inherent shallow groundwater or their granular, unconsolidated nature. 

The map shows the location of what we consider to be unsuitable superficial deposits for the proposed cemetery development.  



Unsuitable Bedrock Geology

• Bagshot 
Formation

• Chalk bedrock
• Lambeth 

Group

Presenter Notes
Presentation Notes
Several bedrock types underlay the catchment area. Some of which are more suited to cemetery development than others. The image shows what we consider to be unsuitable bedrock types. 

This includes chalk bedrock due to its sensitivity as a Principal bedrock aquifer which is used for potable purposes. The Bagshot Formation and Lambeth Group are also more sandy and present a risk for encountering shallow bedrock and/or shallow groundwater.




Areas Directly on Unsuitable Bedrock Geology

• Areas where 
superficial 
deposits are 
absent and 
directly on the 
unsuitable 
bedrock types. 

Presenter Notes
Presentation Notes
Increase in risk as no opportunity for any mitigation prior to burial pollutants reaching the bedrock and aquifers. Also potential to encounter shallow, unaltered bedrock which the EA do not permit burials into. 




Flood Zones

• Dark blue = 
Flood Zone 3

• Light blue = 
Flood Zone 2

Presenter Notes
Presentation Notes
Technically there are no rules against placing cemeteries within Flood Zones 2/3 however there is a greater risk of encountering shallow groundwater. 

In addition, when it comes to submitting a planning application, we will be required to demonstrate via a Sequential Test that there is no other site outside of Flood Zone 2/3 suitable for a cemetery so it is prudent to avoid these zones from the outset.




Historical Landfill

Presenter Notes
Presentation Notes
There are a number of landfill sites mapped across the catchment area. These sites are recommended to be avoided as treatment for landfill can be costly and it is likely that the public would have a negative view on developing a cemetery on a former landfill site. 

Land Gas Monitoring

Much of the historical landfills were before they were regulated therefore no records of what contamination may be present. 





Overall Constraints Plan

Key

SPZ 1

Unsuitable superficial 
geology

Areas directly on 
unsuitable bedrock

Flood Zone 3

Flood Zone 2

Historical Landfill

Presenter Notes
Presentation Notes
Essentially, the blank areas are more suitable for cemetery development as they are not constrained by key environmental factors. Our site searching will therefore focus on land falling outside of the coloured areas. A fair proportion of the target area has been ruled out due to unsuitable superficial deposits being present. We suggest that if we cannot find 15 sites that are 10 hectares+ within the unconstrained areas as it stands, we would perform a more detailed geology review to try and identify pockets of superficial deposits where the risk of shallow groundwater is lower. 




Next Steps

>10ha site



Topography

Presenter Notes
Presentation Notes
Areas of Yorkshire where flat parcels of land are unattainable 

In these cases we can work with the land through engineering solutions such as retaining walls.

Where retaining walls are considered over budget we can consider cut and fill exercises ,with cut the main issue is the removal and transportation of the soils, these can be mitigated through schemes such as the CL:ARE protocol



Agricultural Land Classification



Historic Land Use

Presenter Notes
Presentation Notes
Allotments 
Roadsides 
Quarrying – areas of mineral safeguarding zones




Policy Designations



Site Allocations

Presenter Notes
Presentation Notes
Important due to land value 

Can be beneficial where cemeteries can act as a buffer between two settlements to prevent coalescence 



Biodiversity Net Gain

Under the Environment Act 2021, all planning permissions granted in England (with a few exemptions) will have to 
deliver at least 10% biodiversity net gain from an as yet unconfirmed date in November 2023.

Presenter Notes
Presentation Notes
If you do have existing land make sure the land is consistently maintained 

The net-benefits for biodiversity approach by Welsh Government has the same intent – to deliver an overall improvement in biodiversity - but does not utilise a metric. 
Instead, it puts the emphasis on proactive consideration of biodiversity and wider ecosystem benefits within a placemaking context early in the design process8 . 
The aim is that the planning system will encourage the use of high calibre ecological expertise and early discussions with planning teams to design developments on a case-by-case basis that positively impact ecosystem resilience. There is no mandatory length of time that management is required for in Wales. 



Designing out 
constraints

Discover what’s beneath.



Constraints Plan



Design

Presenter Notes
Presentation Notes
Essentially, the blank areas are more suitable for cemetery development as they are not constrained by key environmental factors. Our site searching will therefore focus on land falling outside of the coloured areas. A fair proportion of the target area has been ruled out due to unsuitable superficial deposits being present. We suggest that if we cannot find 15 sites that are 10 hectares+ within the unconstrained areas as it stands, we would perform a more detailed geology review to try and identify pockets of superficial deposits where the risk of shallow groundwater is lower. 




Cemetery Extension 
Planning

Discover what’s beneath.

Presenter Notes
Presentation Notes
Common question we get asked is, do we need planning for our cemetery extension



Cemetery Extension Planning

Is the site beyond the geographical extent of an existing cemeteries planning boundary?

Yes Not sure
Or
No

Full planning permission required

The same as new cemetery 
planning.

Two Options:
1) Historic Data Search
2) Certificate of Lawfulness 



Cemetery Extension Planning

Is it clear on the historic data search that the site is within the planning boundary?

Yes No

Proceed with development in accord with 
approved plans
Or
Submit an application to differentiate from 
the approved layout

Certificate of lawfulness



Certificate of Lawfulness

What is a lawful development certificate?

A proposed use of buildings or other land, or some 
operations proposed to be carried out in, on, over or under 
land, would be lawful for planning purposes under section 
192 of the Town and Country Planning Act 1990.

You’ll need:

• An application form
• Evidence verifying the information within the application.
• This would include architectural plans and elevations
• A site location plan
• A fee



Certificate of Lawfulness

Benefits of a certificate of lawfulness, if 
approved:

• Covered legally for any burial operation on the site

• Removes the consultation of the Environment Agency 
from any application with regard to burial use

• The site can operate under the same regulations of the 
existing site as it is not considered a ‘new cemetery’



Discover what’s beneath.

Environment Agency Regulations

The regulations cover developments from 1 April 2022 which require new 
planning permission under section 57 of the Town and Country Planning Act 
1990. 

The guidance applies to proposals to:

• develop a new cemetery
• expand an existing cemetery



Thank you for listening.

Discover what’s beneath.
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