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Dear Ms Ridge,
 
The Norfolk Vanguard Offshore Wind Farm
Application for a Development Consent Order under Section 56 of the Planning
Act 2008
 
Further to my letter of the 25th January 2019, I write to provide the response of the
Ministry of Defence (MOD) to written question 17.8.  This stated:
 
Relevant representation [RR-261] dated 16 September 2018 from Susannah Spain
states that in 1996 there was an F16 plane crash that contaminated the cable run route
selected by Vattenfall to the National Grid substation at Necton, referring to “MoD
documentation” that the alleged contamination contains radioactive substances.
Please comment, providing information available to you, in redacted form if necessary,
that describes the incident and identifies the exact location of the crash and the actual
or assumed position of all potentially contaminated substances and what action has
been taken as a result.

The MOD can confirm the following in relation to this question:

The Nature of the Incident:

Royal Danish Air Force (RDAF) F16 crashed near the village of Necton in Norfolk
at 0954 on 11 Dec 1996.

Location of the crash:

52 degrees 39'29" N 00 degrees 47'83"E.  Approximately 16 kilometres east of
RAF Marham. 

Actual or assumed position of all potentially contaminated substances:

Impact crater 9x19m and 2-3m deep, with wreckage spread out over a 'fan-
shaped' area of +/- 80 degrees, of approximately 700m.
Direction of movement and subsequent 'fan' from impact was 089 degrees.
Contaminated substances within this area:

Aircraft wreckage
6000lb of fuel
Oil products
Burnt carbon composite fibres
200 rounds of 20mm ball ammunition and 2 acquisition missiles
Hydrazine from the aircraft's Emergency Power Unit. The ruptured tank and
a number of deposits were located within a 60m, 'down slope' area from the
crater.

mailto:Jon.Wilson106@mod.gov.uk
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DEFENCE COMMAND DENMARK        AIR STAFF 


 


Factual information regarding the crash of a Danish F-16 in December 1996 at Marham, 


Norfolk, UK. 


The following facts are derived from the 1996 provisional report by the Danish MoD Commission 


on Accidents in Flight. 


Coordinates of the crash site: 


52°39’29’’N 00°47’83’’E Approximately 16 kilometers east of RAF Marham. 


The impact created a crater approximately 9 x 19 meters and about 2 meters deep. The wreckage 


was spread over an area which consisted of a harvested field of mangolds, a field that had been 


ploughed in the autumn and a field sown with winter corn. 


The accident spread carbon fiber, hydrazine, oil products and some 6,000 lbs of fuel. The 


concentration of hydrazine was neutralized using chlorine products. 


The aircraft crashed into a field in an agricultural area. The aircraft’s direction of movement at the 


moment of impact was 089 degrees. On impact with the ground the aircraft broke up and pieces of 


wreckage were spread over a fan-shaped area within an angle of +/- 80 degrees relative to the 


direction of movement and up to a distance of approximately 700 meters from the main impact 


point. The aircraft broke up into pieces with such force that only a few pieces of wreckage were 


longer than 50 centimeters. 
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A REPORT ON AN ENVIRONMENTAL ASSESSMENT OF 
THE CRASH SITE OF A ROYAL DANISH AIR FORCE 


F16 FIGHTING FALCON DUAL SEAT TRAINER 
NEAR NECTON, SWAFFHAM, WEST NORFOLK 


REPORT NO: IHMT/5/97 


SUMMARY 


1. On 1I December 1996, a Royal Danish Air Force F16 Fighting Falcon Dual Seat 
Trainer crashed in an arable field near Necton, Swaffham, West Norfolk. A team 
from the Public Health Medicine Division attended the site to assess the 
environmental impact of the crash and to advise on the necessary steps to minimise 
or eliminate any effect on the environment. 


2. A considerable quantity of fuel and carbon composite fibre was spread over 
an area of approximately 1200m2. In addition, hydrazine contamination had occurred 
as a result of damage to the aircraft's Emergency Power Unit 


3. Recommendations were made for the resto ation of the crash site. 


Flight Lieutenant 
Officer Commanding 
Environmental Protection 
and Public Health 


2. February 1997 


Wing Coinmander 
Officer Commanding 
Public Health Medicine Division 
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Wing Commander 
Officer Commanding 
Royal Air Force 
Institute of Health 
and Medical Training 
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ROYAL AIR FORCE INSTITUTE OF HEALTH 
AND MEDICAL TRAINING 


A REPORT ON AN ENVIRONMENTAL ASSESSMENT OF 
THE CRASH SITE OF A ROYAL DANISH AIR FORCE 


F16 FIGHTING FALCON DUAL SEAT TRAINER 
NEAR NECTON, SWAFFHAM, WEST NORFOLK 


INTRODUCTION 


1. On 11 December 1996, a Royal Danish Air Force (RDAF) F16 Fighting Falcon 
Dual Seat Trainer carrying approximately 6,000lb (3,375 litres) of fuel crashed into a 
ploughed field between Lodge Farm and Mona Farm near Necton in West Norfolk 
after taking off from RAF Marham. The aircraft produced a 3m deep crater and 
spread aircraft wreckage and aviation fuel over a wide area of the field. The crash 
site was also contaminated with hydrazine from the aircraft's Emergency Power Unit 
(EPU) and burnt carbon composite fibres. 


2. In association with the Environmental Health Department (EHD) Duty Crash 
Response Officer (DCRO), a team from the Public Health Medicine Division 
(PHMDiv) of the RAF Institute of Health and Medical Training (IHMT) attended the 
crash site on 11-16 December 1996 to assess the environmental impact of the crash 
and to advise the Aircraft Recovery Officer (ARO) on the steps necessary to minimise 
or eliminate any adverse pollution effects. Further monitoring was carried out on 27-
30 December 1997 during the excavation of the crash crater, and on 7 January 1997 
for completion of the consignment notice prior to removal of soil contaminated with 
fuel. 


THE ASSESSMENTS 


FIRST ASSESSMENT - 11-16 DECEMBER 1996 


3. Consultations with the Environment Agency and the local authority 
Environmental Health Officer, together with a subsequent ground water vulnerability 
survey, confirmed that the stricken aircraft had crashed in the vicinity of a major 
chalk aquifer used for the abstraction of private and public water supplies. The soil 
above this aquifer consists of a 20m layer of boulder clay and flint The soil structure 
has a moderate ability to attenuate diffuse source pollutants, but liquid discharges 
could penetrate this soil layer. However, the local Environment Agency officer 
expressed the opinion that there was little risk to either the aquifer or the nearby 
stream. Annex A shows the groundwater layout of the area surrounding the crash 
site. 
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4. The main threat to personnel on the site and to the environment was from 
hydrazine liquid, a highly toxic rocket fuel used in the aircraft's EPU. The canister 
containing the hydrazine had split, resulting in several deposits within a 60 metre 
area down-slope from the crater. In order to alleviate this threat, the RDAF flew in 
a specialist hydrazine team. During the first 3 days of the crash recovery operations 
the RDAF team neutralised the hydrazine deposits using a 17% solution of calcium 
hyperchlorite. The soil in the immediate area of each deposit was then turned over 
so the clay soil beneath could deactivate the substance. All such deposits were 
marked with appropriate warning signs for the benefit of the aircraft recovery team. 


5. During the period required by the RDAF to neutralise the hydrazine deposits, the team from the PHMDiv carried out visual and olfactory monitoring along the 
course of the adjoining stream. No specific evidence of pollution from the aviation fuel was found. However, there was a potential for contamination due to the sub-soil land drainage system (mole drainage) installed in the field. This system consists of 
a drain made in the soil by pulling a bullet-shaped device through the soil and 
adding clay pipes so that the compacted sides of the tunnel maintain that form for 
several years. These drains were located at a depth of approximately ] .5m, irrigating 
to the adjacent stream. Given the adverse weather conditions, any subsequent rainfall could have resulted in residual aviation fuel being flushed into the stream via the 
drainage system. To prevent such an occurrence a temporary boom was placed in the far corner of the field, downstream from the site. 


6. Once the hydrazine team had completed their task, on-site analysis of the 
immediate area surrounding the crash site was carried out using a photo-ionising 
detector attached to a soil probe to monitor for hydrocarbon gases and vapours. 
Measurements were taken at one metre intervals to a depth of one metre, where possible, using a 30mm diameter Gouge Auger. Where high concentrations of fuel 
were detected, additional measurements were taken to establish both the extent of the contamination and the maximum depth. Additional measurements were also taken at the periphery of the crater to a distance of 5 metres. All the areas of fuel contamination were plotted and are graphically displayed at Annex B. These areas included the engine impact section and the location of one of the aircraft wings. 


FINDINGS 


7. The ARO was of the opinion that the body of the aircraft was buried in the bottom of the crater, which was 3 metres in depth. This was the area of heaviest contamination by aviation fuel. The area where the engine wreckage had landed was also heavily contaminated and the survey carried out by the team from PHMDiv showed that the soil immediately below this site was contaminated to a depth of 15cm. One of the wings had landed down-slope of the a pond near the crater, scattering fuel over a 720m2 area to a varying depth of 2-5cm. In addition there was a light scattering of fuel in the area between the engine wreckage site and the main 
crater and another light scattering of fuel extended for approximately 30m north of the crater. 
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8. Deposits of burnt carbon fibre were found throughout the crash site area. The 
problem of carbon composite fibres was limited as superfine fibres would be 
dispersed from the area and, given the wet weather prevailing at the time, most of 
the remaining carbon composite fibre would be dampened down. However, larger 
pieces of carbon fibre could cause needlestick injury if not removed from the crash 
site. 


RECOMMENDATIONS 


9. The following recommendations were made following the first assessment of 
the crash site: 


a. Crops contaminated with carbon fibre composite are to be dampened 
down and removed, along with any contaminated soil, and incinerated, or 
disposed of as contaminated waste, to prevent them entering the food chain. 


b. Prior to their removal, it is recommended that all visible pieces of 
carbon fibre composite are dampened down to reduce the build up of 
composite dust particles. 


c. All fuel/oil collected in the bottom of the crater during the removal of 
the wreckage should be removed and disposed of by a competent contractor 
under the direction of the Defence Land Agency. 


d. All the areas of light fuel contamination between the engine wreckage 
site, the wing wreckage site and the main crater should be ploughed to turn 
the soil and then harrowed to increase the surface area of the soil, thereby 
allowing more oxygen into the soil and facilitating the evaporation of 
hydrocarbon vapours. 


SECOND ASSESSMENT - 27-30 DECEMBER 1996 


10. The aircraft carcass was due to be moved on 27 December, however, adverse 
weather conditions meant that no recovery work could be carried out that day. 
Nevertheless, the pollution monitoring team re-surveyed the crash site and the nearby 
stream for any possible extension of the fuel contamination. 


11. The crash recovery team began removing the wreckage from within the 
contaminated area 5m around the crash crater on 29 Dec. On the advice of the 
DCRO, trenches were dug outside this 5m wide contaminated area to accommodate 
contaminated soil removed from the crater and the surrounding area during the 
wreckage recovery operations. The trenches were excavated to a depth of 
approximately 50cm. The soil in the trenches was beaten down to compact it and 
provide an impermeable layer. In addition the trenches were lined with plastic 
sheeting to prevent any contaminants leeching into the ground. The soil was sifted 
to locate any wreckage and any contaminated soil was then placed in the trenches. 
Soil which was deemed "clean" was placed in separate piles and labelled accordingly. 
Initially, there was some confusion regarding the crash recovery team's definition of 
"clean soil". The crash recovery team defined clean soil as that which was free of all 
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pieces of aircraft wreckage. Therefore, inadvertently, soil contaminated with 
hydrocarbons from the periphery of the crater was mixed with uncontaminated 
topsoil. When this became apparent all the soil heaps were re-sampled by the 
pollution monitoring team and the "clean" (uncontaminated) soil was identified and 
appropriately labelled. 


FINDINGS 


12. The contaminated soil which had been excavated from the crater and placed 
in the lined trenches was measured using a photo-ionising detector. Measurements 
recorded showed there was in excess of 200ppm of hydrocarbons from aviation fuel 
in the soil. 


13. The soil removed from the periphery of the crater was found to be slightly 
contaminated, as first thought, but all signs of hydrocarbon contamination from 
aviation fuel were removed following exposure of the compact soil in the ground to 
the air. 


RECOMMENDATIONS 


14. The following recommendations were made following the second assessment 
of the crash site: 


I 


I 
I 
I 
I 


a. The contaminated soil placed in the trenches should be raked at the end 
of each working day to facilitate the introduction of oxygen into the soil and 
accelerate the evaporation of hydrocarbon vapours. Once all the wreckage and 
contaminated soil from the crater has been removed from the site, then this 
aerated soil could be returned to the periphery of the crater. 


b. After the wreckage and soil have been removed from the crater the 
pollution monitoring team should quantify the amount of contamination and 
its constituents. This must be carried out prior to the removal of any 
contaminated soil from the site in order to comply with the Special Waste 
Regulations 1996. Contaminated soil must not be removed from a site under 
any circumstances until the consignment note has been completed with 
information of the levels of contaminant in the soil. 


FINAL ASSESSMENT - 7 JANUARY 1997 


15. The pollution monitoring team returned to the site on 7 January 1997 to 
quantify the amount of contamination in the soil that was to be removed for the 
consignment notice. It was observed that the contaminated soil which had originally 
been placed in the trenches had been transferred to a hard standing at the top-end 
of the field, where the farmer had stored straw. This soil was analysed using a 
"PetroFLAG" hydrocarbon test kit in order to quantify the level of contamination 
present from aviation fuel. 
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FINDINGS 


16. After indicating the presence of fuel contamination using the photo-ionising detector, additional sampling using the "PetroFLAG" showed levels of contamination ranging from 99-265ppm, dependant on where the sample was taken from in the contaminated soil heap destined for removal(see Annex C). 


RECOMMENDATIONS 


17. The following recommendations were made following the final assessment of the crash site: 


a. The contaminated soil should be contained within the crash site area and should only be be removed from the site by a competent waste contractor and disposed of in accordance with the statutory requirements of the Special Waste Regulations 1996. 


b. Arrangements should be made for the DCRO to return the crash site to take part in the hand over of the field to the farmer and his agent once it has been cleared of all contamination. 


c. A monitoring strategy should be set up by a competent person, in consultation with the Defence Land Agency, to continue to assess the whole area for any further environmental impact, including the possibility of carbon fibres (if any) entering the food chain and the biodegradation of the aviation fuel on agricultural land. This recommendation is made because at present no data is available on the long term breakdown of carbon composite fibres from aircraft crashes in a natural environment. 


CONCLUSIONS 


18. The pollution problems associated with the F16 aircraft crash site were considerably widespread throughout the ploughed field. The potential problems associated with hydrazine contamination were dealt with by the team from the RDAF. With the exception of the aircraft crater and the engine wreckage site where there was heavy contamination, an area of approximately 1200m2 was lightly contaminated by fuel and carbon composite fibres to varying depths. 


DEBRIEF 


19. The DCRO briefed the ARO on-site on the team's findings and the recommendations contained in this report The ARO then briefed S of the Defence Land A en . Ongoing briefings and updates took place between the DCRO, of the Environment Agency, and INS the local authority Environmental Health Officer. 
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ADDENDUM 


20. Following the meeting between the DCRO, the Defence Land Agent, the farmer 
and the farmer's agent during the handover of the field, the pollution monitoring 
team from PHMDiv have been tasked to carry out further monitoring of the site of 
the F16 aircraft crash in the arable field for any adverse environmental effects and the 
re emergence, if any, of carbon composite fibres. 
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ANNEX A TO 


ONT/5/97 


DATED FEE 97 







VULNERABJLI1Y CLASSES 


Geological Classes 


Major Aquifer 


(Highly Permeable) 


Minor Aquifer 


(Variably Permeable) 


Non-Aquifer 
(Negligibly Permeable) 


Soil Classes 


High (H) I, 2, 3, U 


Intermediate (I) 1, 2 


Low 


High (H) 1, 2, 3, U* 


Intermediate (I) 1, 2 


Low 


Low permeability, non-water bearing drift 


deposits occurring at the surface and 


overlying Major and Minor Aquifers are head (clayey), shell marl, Nar Valley clay, 


Terrington Beds, Barroway Drove Beds, glacial silts and clays and till (excluding 


Cromer Till). 


A-2 
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ANNEX C TO 


1HMT/5/97 


DATED FEB 97 


HYDROCARBON TEST KIT - FIELD DATA SHEET 


Date: 7 Jan 97 


Operator: 


Calibration Time/Date: 13:20/7.1.97 


Calibration Temperature: 19°C 


Location: P16 Crash Site Necton Nr Swaffham - Contaminated Soil Removal (Pile on 
hardstanding) 


N Sample ID Weight Time Reading 


(PPm) 


DF 1 RF 2 Actual Comments 


1 CS lOg 13:30 99 1 
--IPP1m) 


2 99 TOP 
2 CS1 lOg 13:32 149 1 2 149 TOP 
3 lOg 13:34 104 1 2 104 TOP CS2 
4 CS3 lOg 13:36 114 1 2 114 EDGE 
5 CS4 lOg 13:38 136 1 2 136 EDGE 
6 CS5 lOg 13:40 141 1 2 141 EDGE 
7 CS6 lOg 13:42 101 1 2 101 EDGE 
8 CS7 lOg 13:44 106 1 2 106 EDGE 
9 CS8 lOg 13:46 265 1 2 265 CENTRE 


10 CS9 lOg 13:48 166 1 2 166 SUMMIT 
11 Blank 13:28 00 1 2 00 
12 Standard 13:29 1000 1 2 1000 -
13 
14 
15 
16 
17 
18 
19 
20 


Notes: 


1. DF = Dilution Factor, eg for a 5 gram soil sample the DF = 10g/5g = 2, and actual 
concentration equals reading x DF (reading (ppm) x DF = actual concentration). 


2. RF = Response Factor, selected for the hydrocarbon contamination at the site. 








Redacted - Sect.40







Redacted - Sect. 40















Actions taken:

Aircraft wreckage recovery was conducted under RDAF primacy, whilst post-
crash management (PCM) was conducted by the RAF in accordance with MOD
 procedures.
Booms placed across the furthest corner of the field to prevent fuel being flushed
into a nearby stream.
All areas of fuel contamination were identified and plotted.
Trenches 50cm deep were dug at 5m radius from the crash site, beaten down and
lined with plastic sheeting, to accommodate remediation of contaminated soil
removed from the crater.
The crater, which had the highest levels of contamination, was reclaimed and
contaminated top soil eventually removed, under licence, to licensed facilities.
Hydrazine located and remediated, by dedicated RDAF team.  Site declared free
from hydrazine on 15 Dec 96.
It was recommended by the RAF Institute of Health and Medical Training (IHMT)
that crops contaminated with carbon fibre composite were dampened down and
removed, before being disposed of as contaminated waste, to prevent it entering
the food chain.
It was also recommended that areas of light fuel contamination should be
ploughed and harrowed to allow oxygenation and evaporation of hydrocarbon
vapours.
The RAF IHMT engaged with local Environment Agency (EA) personnel and the
local authority Environmental Health Officer and carried out the environmental
assessment of the site.  Full details are contained in report: IHMT/5/97 dated
February 1997 (attached).
The local EA officer expressed the opinion that there was little risk to the adjacent
aquifer or the nearby stream.
The RAF IHMT recommended that a competent person, in consultation
with Defence Land Agency , continue to assess the whole area for any further
environmental impacts. 

Attached are the relevant documents held by the MOD relating to this crash incident.
Please do not hesitate to contact me should you wish to discuss this matter further.
Regards,
Jon Wilson 

Senior Safeguarding Officer
Estates – Safeguarding
 
Defence 
Infrastructure 
Organisation 
__________________________________________________________ 
Building 49, DIO Sutton Coldfield, Kingston Road, B75 7RL
 
Tel: 0121 311 3781   ¦   Email: jon.wilson106@mod.gov.uk  
 
Website: www.gov.uk/dio/   ¦   Twitter: @mod_dio
 
Read DIO's blog: https://insidedio.blog.gov.uk/
 

mailto:jon.wilson106@mod.gov.uk
http://www.gov.uk/dio/
https://insidedio.blog.gov.uk/
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DEFENCE COMMAND DENMARK        AIR STAFF 

 

Factual information regarding the crash of a Danish F-16 in December 1996 at Marham, 
Norfolk, UK. 

The following facts are derived from the 1996 provisional report by the Danish MoD Commission 
on Accidents in Flight. 

Coordinates of the crash site: 

52°39’29’’N 00°47’83’’E Approximately 16 kilometers east of RAF Marham. 

The impact created a crater approximately 9 x 19 meters and about 2 meters deep. The wreckage 
was spread over an area which consisted of a harvested field of mangolds, a field that had been 
ploughed in the autumn and a field sown with winter corn. 

The accident spread carbon fiber, hydrazine, oil products and some 6,000 lbs of fuel. The 
concentration of hydrazine was neutralized using chlorine products. 

The aircraft crashed into a field in an agricultural area. The aircraft’s direction of movement at the 
moment of impact was 089 degrees. On impact with the ground the aircraft broke up and pieces of 
wreckage were spread over a fan-shaped area within an angle of +/- 80 degrees relative to the 
direction of movement and up to a distance of approximately 700 meters from the main impact 
point. The aircraft broke up into pieces with such force that only a few pieces of wreckage were 
longer than 50 centimeters. 
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ROYAL AIR FORCE INSTITUTE OF HEALTH 
AND MEDICAL TRAINING 

A REPORT ON AN ENVIRONMENTAL ASSESSMENT OF 
THE CRASH SITE OF A ROYAL DANISH AIR FORCE 

F16 FIGHTING FALCON DUAL SEAT TRAINER 
NEAR NECTON, SWAFFHAM, WEST NORFOLK 

REPORT NO: IHMT/5/97 

SUMMARY 

1. On 1I December 1996, a Royal Danish Air Force F16 Fighting Falcon Dual Seat 
Trainer crashed in an arable field near Necton, Swaffham, West Norfolk. A team 
from the Public Health Medicine Division attended the site to assess the 
environmental impact of the crash and to advise on the necessary steps to minimise 
or eliminate any effect on the environment. 

2. A considerable quantity of fuel and carbon composite fibre was spread over 
an area of approximately 1200m2. In addition, hydrazine contamination had occurred 
as a result of damage to the aircraft's Emergency Power Unit 

3. Recommendations were made for the resto ation of the crash site. 

Flight Lieutenant 
Officer Commanding 
Environmental Protection 
and Public Health 

2. February 1997 

Wing Coinmander 
Officer Commanding 
Public Health Medicine Division 

1111111S11 111,1 

Wing Commander 
Officer Commanding 
Royal Air Force 
Institute of Health 
and Medical Training 
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ROYAL AIR FORCE INSTITUTE OF HEALTH 
AND MEDICAL TRAINING 

A REPORT ON AN ENVIRONMENTAL ASSESSMENT OF 
THE CRASH SITE OF A ROYAL DANISH AIR FORCE 

F16 FIGHTING FALCON DUAL SEAT TRAINER 
NEAR NECTON, SWAFFHAM, WEST NORFOLK 

INTRODUCTION 

1. On 11 December 1996, a Royal Danish Air Force (RDAF) F16 Fighting Falcon 
Dual Seat Trainer carrying approximately 6,000lb (3,375 litres) of fuel crashed into a 
ploughed field between Lodge Farm and Mona Farm near Necton in West Norfolk 
after taking off from RAF Marham. The aircraft produced a 3m deep crater and 
spread aircraft wreckage and aviation fuel over a wide area of the field. The crash 
site was also contaminated with hydrazine from the aircraft's Emergency Power Unit 
(EPU) and burnt carbon composite fibres. 

2. In association with the Environmental Health Department (EHD) Duty Crash 
Response Officer (DCRO), a team from the Public Health Medicine Division 
(PHMDiv) of the RAF Institute of Health and Medical Training (IHMT) attended the 
crash site on 11-16 December 1996 to assess the environmental impact of the crash 
and to advise the Aircraft Recovery Officer (ARO) on the steps necessary to minimise 
or eliminate any adverse pollution effects. Further monitoring was carried out on 27-
30 December 1997 during the excavation of the crash crater, and on 7 January 1997 
for completion of the consignment notice prior to removal of soil contaminated with 
fuel. 

THE ASSESSMENTS 

FIRST ASSESSMENT - 11-16 DECEMBER 1996 

3. Consultations with the Environment Agency and the local authority 
Environmental Health Officer, together with a subsequent ground water vulnerability 
survey, confirmed that the stricken aircraft had crashed in the vicinity of a major 
chalk aquifer used for the abstraction of private and public water supplies. The soil 
above this aquifer consists of a 20m layer of boulder clay and flint The soil structure 
has a moderate ability to attenuate diffuse source pollutants, but liquid discharges 
could penetrate this soil layer. However, the local Environment Agency officer 
expressed the opinion that there was little risk to either the aquifer or the nearby 
stream. Annex A shows the groundwater layout of the area surrounding the crash 
site. 
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4. The main threat to personnel on the site and to the environment was from 
hydrazine liquid, a highly toxic rocket fuel used in the aircraft's EPU. The canister 
containing the hydrazine had split, resulting in several deposits within a 60 metre 
area down-slope from the crater. In order to alleviate this threat, the RDAF flew in 
a specialist hydrazine team. During the first 3 days of the crash recovery operations 
the RDAF team neutralised the hydrazine deposits using a 17% solution of calcium 
hyperchlorite. The soil in the immediate area of each deposit was then turned over 
so the clay soil beneath could deactivate the substance. All such deposits were 
marked with appropriate warning signs for the benefit of the aircraft recovery team. 

5. During the period required by the RDAF to neutralise the hydrazine deposits, the team from the PHMDiv carried out visual and olfactory monitoring along the 
course of the adjoining stream. No specific evidence of pollution from the aviation fuel was found. However, there was a potential for contamination due to the sub-soil land drainage system (mole drainage) installed in the field. This system consists of 
a drain made in the soil by pulling a bullet-shaped device through the soil and 
adding clay pipes so that the compacted sides of the tunnel maintain that form for 
several years. These drains were located at a depth of approximately ] .5m, irrigating 
to the adjacent stream. Given the adverse weather conditions, any subsequent rainfall could have resulted in residual aviation fuel being flushed into the stream via the 
drainage system. To prevent such an occurrence a temporary boom was placed in the far corner of the field, downstream from the site. 

6. Once the hydrazine team had completed their task, on-site analysis of the 
immediate area surrounding the crash site was carried out using a photo-ionising 
detector attached to a soil probe to monitor for hydrocarbon gases and vapours. 
Measurements were taken at one metre intervals to a depth of one metre, where possible, using a 30mm diameter Gouge Auger. Where high concentrations of fuel 
were detected, additional measurements were taken to establish both the extent of the contamination and the maximum depth. Additional measurements were also taken at the periphery of the crater to a distance of 5 metres. All the areas of fuel contamination were plotted and are graphically displayed at Annex B. These areas included the engine impact section and the location of one of the aircraft wings. 

FINDINGS 

7. The ARO was of the opinion that the body of the aircraft was buried in the bottom of the crater, which was 3 metres in depth. This was the area of heaviest contamination by aviation fuel. The area where the engine wreckage had landed was also heavily contaminated and the survey carried out by the team from PHMDiv showed that the soil immediately below this site was contaminated to a depth of 15cm. One of the wings had landed down-slope of the a pond near the crater, scattering fuel over a 720m2 area to a varying depth of 2-5cm. In addition there was a light scattering of fuel in the area between the engine wreckage site and the main 
crater and another light scattering of fuel extended for approximately 30m north of the crater. 
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8. Deposits of burnt carbon fibre were found throughout the crash site area. The 
problem of carbon composite fibres was limited as superfine fibres would be 
dispersed from the area and, given the wet weather prevailing at the time, most of 
the remaining carbon composite fibre would be dampened down. However, larger 
pieces of carbon fibre could cause needlestick injury if not removed from the crash 
site. 

RECOMMENDATIONS 

9. The following recommendations were made following the first assessment of 
the crash site: 

a. Crops contaminated with carbon fibre composite are to be dampened 
down and removed, along with any contaminated soil, and incinerated, or 
disposed of as contaminated waste, to prevent them entering the food chain. 

b. Prior to their removal, it is recommended that all visible pieces of 
carbon fibre composite are dampened down to reduce the build up of 
composite dust particles. 

c. All fuel/oil collected in the bottom of the crater during the removal of 
the wreckage should be removed and disposed of by a competent contractor 
under the direction of the Defence Land Agency. 

d. All the areas of light fuel contamination between the engine wreckage 
site, the wing wreckage site and the main crater should be ploughed to turn 
the soil and then harrowed to increase the surface area of the soil, thereby 
allowing more oxygen into the soil and facilitating the evaporation of 
hydrocarbon vapours. 

SECOND ASSESSMENT - 27-30 DECEMBER 1996 

10. The aircraft carcass was due to be moved on 27 December, however, adverse 
weather conditions meant that no recovery work could be carried out that day. 
Nevertheless, the pollution monitoring team re-surveyed the crash site and the nearby 
stream for any possible extension of the fuel contamination. 

11. The crash recovery team began removing the wreckage from within the 
contaminated area 5m around the crash crater on 29 Dec. On the advice of the 
DCRO, trenches were dug outside this 5m wide contaminated area to accommodate 
contaminated soil removed from the crater and the surrounding area during the 
wreckage recovery operations. The trenches were excavated to a depth of 
approximately 50cm. The soil in the trenches was beaten down to compact it and 
provide an impermeable layer. In addition the trenches were lined with plastic 
sheeting to prevent any contaminants leeching into the ground. The soil was sifted 
to locate any wreckage and any contaminated soil was then placed in the trenches. 
Soil which was deemed "clean" was placed in separate piles and labelled accordingly. 
Initially, there was some confusion regarding the crash recovery team's definition of 
"clean soil". The crash recovery team defined clean soil as that which was free of all 
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pieces of aircraft wreckage. Therefore, inadvertently, soil contaminated with 
hydrocarbons from the periphery of the crater was mixed with uncontaminated 
topsoil. When this became apparent all the soil heaps were re-sampled by the 
pollution monitoring team and the "clean" (uncontaminated) soil was identified and 
appropriately labelled. 

FINDINGS 

12. The contaminated soil which had been excavated from the crater and placed 
in the lined trenches was measured using a photo-ionising detector. Measurements 
recorded showed there was in excess of 200ppm of hydrocarbons from aviation fuel 
in the soil. 

13. The soil removed from the periphery of the crater was found to be slightly 
contaminated, as first thought, but all signs of hydrocarbon contamination from 
aviation fuel were removed following exposure of the compact soil in the ground to 
the air. 

RECOMMENDATIONS 

14. The following recommendations were made following the second assessment 
of the crash site: 

I 

I 
I 
I 
I 

a. The contaminated soil placed in the trenches should be raked at the end 
of each working day to facilitate the introduction of oxygen into the soil and 
accelerate the evaporation of hydrocarbon vapours. Once all the wreckage and 
contaminated soil from the crater has been removed from the site, then this 
aerated soil could be returned to the periphery of the crater. 

b. After the wreckage and soil have been removed from the crater the 
pollution monitoring team should quantify the amount of contamination and 
its constituents. This must be carried out prior to the removal of any 
contaminated soil from the site in order to comply with the Special Waste 
Regulations 1996. Contaminated soil must not be removed from a site under 
any circumstances until the consignment note has been completed with 
information of the levels of contaminant in the soil. 

FINAL ASSESSMENT - 7 JANUARY 1997 

15. The pollution monitoring team returned to the site on 7 January 1997 to 
quantify the amount of contamination in the soil that was to be removed for the 
consignment notice. It was observed that the contaminated soil which had originally 
been placed in the trenches had been transferred to a hard standing at the top-end 
of the field, where the farmer had stored straw. This soil was analysed using a 
"PetroFLAG" hydrocarbon test kit in order to quantify the level of contamination 
present from aviation fuel. 
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FINDINGS 

16. After indicating the presence of fuel contamination using the photo-ionising detector, additional sampling using the "PetroFLAG" showed levels of contamination ranging from 99-265ppm, dependant on where the sample was taken from in the contaminated soil heap destined for removal(see Annex C). 

RECOMMENDATIONS 

17. The following recommendations were made following the final assessment of the crash site: 

a. The contaminated soil should be contained within the crash site area and should only be be removed from the site by a competent waste contractor and disposed of in accordance with the statutory requirements of the Special Waste Regulations 1996. 

b. Arrangements should be made for the DCRO to return the crash site to take part in the hand over of the field to the farmer and his agent once it has been cleared of all contamination. 

c. A monitoring strategy should be set up by a competent person, in consultation with the Defence Land Agency, to continue to assess the whole area for any further environmental impact, including the possibility of carbon fibres (if any) entering the food chain and the biodegradation of the aviation fuel on agricultural land. This recommendation is made because at present no data is available on the long term breakdown of carbon composite fibres from aircraft crashes in a natural environment. 

CONCLUSIONS 

18. The pollution problems associated with the F16 aircraft crash site were considerably widespread throughout the ploughed field. The potential problems associated with hydrazine contamination were dealt with by the team from the RDAF. With the exception of the aircraft crater and the engine wreckage site where there was heavy contamination, an area of approximately 1200m2 was lightly contaminated by fuel and carbon composite fibres to varying depths. 

DEBRIEF 

19. The DCRO briefed the ARO on-site on the team's findings and the recommendations contained in this report The ARO then briefed S of the Defence Land A en . Ongoing briefings and updates took place between the DCRO, of the Environment Agency, and INS the local authority Environmental Health Officer. 
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ADDENDUM 

20. Following the meeting between the DCRO, the Defence Land Agent, the farmer 
and the farmer's agent during the handover of the field, the pollution monitoring 
team from PHMDiv have been tasked to carry out further monitoring of the site of 
the F16 aircraft crash in the arable field for any adverse environmental effects and the 
re emergence, if any, of carbon composite fibres. 
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ANNEX A TO 

ONT/5/97 

DATED FEE 97 



VULNERABJLI1Y CLASSES 

Geological Classes 

Major Aquifer 

(Highly Permeable) 

Minor Aquifer 

(Variably Permeable) 

Non-Aquifer 
(Negligibly Permeable) 

Soil Classes 

High (H) I, 2, 3, U 

Intermediate (I) 1, 2 

Low 

High (H) 1, 2, 3, U* 

Intermediate (I) 1, 2 

Low 

Low permeability, non-water bearing drift 

deposits occurring at the surface and 

overlying Major and Minor Aquifers are head (clayey), shell marl, Nar Valley clay, 

Terrington Beds, Barroway Drove Beds, glacial silts and clays and till (excluding 

Cromer Till). 

A-2 
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ANNEX C TO 

1HMT/5/97 

DATED FEB 97 

HYDROCARBON TEST KIT - FIELD DATA SHEET 

Date: 7 Jan 97 

Operator: 

Calibration Time/Date: 13:20/7.1.97 

Calibration Temperature: 19°C 

Location: P16 Crash Site Necton Nr Swaffham - Contaminated Soil Removal (Pile on 
hardstanding) 

N Sample ID Weight Time Reading 

(PPm) 

DF 1 RF 2 Actual Comments 

1 CS lOg 13:30 99 1 
--IPP1m) 

2 99 TOP 
2 CS1 lOg 13:32 149 1 2 149 TOP 
3 lOg 13:34 104 1 2 104 TOP CS2 
4 CS3 lOg 13:36 114 1 2 114 EDGE 
5 CS4 lOg 13:38 136 1 2 136 EDGE 
6 CS5 lOg 13:40 141 1 2 141 EDGE 
7 CS6 lOg 13:42 101 1 2 101 EDGE 
8 CS7 lOg 13:44 106 1 2 106 EDGE 
9 CS8 lOg 13:46 265 1 2 265 CENTRE 

10 CS9 lOg 13:48 166 1 2 166 SUMMIT 
11 Blank 13:28 00 1 2 00 
12 Standard 13:29 1000 1 2 1000 -
13 
14 
15 
16 
17 
18 
19 
20 

Notes: 

1. DF = Dilution Factor, eg for a 5 gram soil sample the DF = 10g/5g = 2, and actual 
concentration equals reading x DF (reading (ppm) x DF = actual concentration). 

2. RF = Response Factor, selected for the hydrocarbon contamination at the site. 



Redacted - Sect.40



Redacted - Sect. 40






