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pipeline to the Sludge Blending Tank. SAS from elsewhere in the aerobic treatment process is pumped to the 
SAS Buffer Tank via a subsurface pipeline to the SAS Thickening plant in the SAS dewatering building. A liquid 
polymer coagulant is added and thickened SAS is pumped via subsurface pipework to the Sludge Blending 
Tank.  Liquors from the primary sludge thickening and SAS Thickening is returned to the UWWTD Process via 
Liquor Return Pumping Station 1 and the site drainage.  

The Sludge Blending Tank mixes SAS, primary and imported sludge. It is odour abated via an OCU with a fixed 
roof . The sludge level in the tank is monitored and connected to SCADA which is monitored 24/7. In the 
event of a high-level alarm, all feed pumps are inhibited to prevent overfilling of the Sludge Blending Tank . 
Three digester feed pumps, pump the blended sludge via subsurface pipes into one of the six Primary 
Digester Tanks (PDT).  

There are six PDTs on site, each with a Floating Roof Biogas Holder over the tanks for biogas storage. For 
safety, there are two Pressure Release Valves (PRV) on each tank, the sludge level within each tank is 
monitored, and temperature probes monitor the water and sludge temper ature, which are all connected to 
SCADA. Sludge is fed at the top and removed from the bottom . Additional heat is provided into the PDTs via 
heat exchanges, which use either Combined Heat and Power (CHP) heat, or auxiliary boilers. After an 
appropriate tim e, sludge gravitates via subsurface pipes to the Secondary Digester Tanks (SDT). There are 
four SDTs followed by two Digested Sludge Buffer Tanks.  SDTs are filled on a rotation basis and fitted with 
level alarms to prevent overfilling .   

After an appropriate time, sludge is transferred from the SDT to either Digested Sludge Buffer Tank and then 
for dewatering in either the Digested Sludge Centrifuge Dewatering plant or the Digested Sludge Belt 
Dewatering plant. The belt dewatering use a bulk powder polymer system while the centrifuges use a liquid 
polymer . Dewatered and digested sludge cake is conveyed to the open cake pad via covered conveyors. 

Biogas produced from the six PDTs is captured within the roof mounted Floating Roof Biogas Holders. Each of 
the floating roofs is fitted with PRVs and sensors as a safety precaution in the event of over pressurising the 
system and would vent to atmosphere in the event of excess pressure within the biogas holder. Biogas is 
withdrawn from the Floating Roof Biogas Holders and joins a common biogas transfer pipeline where it is 
transferred to the CHP engines or boilers for combustion onsite. In the event of an emergency, biogas may be 
diverted to the sit e emergency flare. The above ground biogas transfer pipeline is equipped with condensate 
pots that capture entrained moisture from the generated biogas . Biogas is also passed through dehumidifiers 
and biogas boosters prior to combustion. The CHP engines generate electricity for use within the site, and 
recoverable heat which is passed via heat exchange to maintain the PDTs temperature. There are four carbon-
based siloxane filters on site, located upstream of the CHP engines on the biogas line to remove impurities 
from the biogas prior to combustion in the CHP engines. 

In the event there is excess biogas, i.e., more than the CHP Engines can utilise, or in the event that the CHP 
Engines are unavailable, there is a ground mounted Emergency Flare which is used during periods of essential 
maintenance and emergency use. The Emergency Flare is utilised under 10% of the year, less than 876 hours 
per year and its use is recorded. 

2.2.3 Digested cake 

The Cake Pad receives digested sludge cake via a covered conveyor and is an open pad of concrete 
construction . Vehicles exiting the cake pad pass through a wheel wash. There is a second Cake Pad area for 
storage of digested sludge cake consisting of imports to 6 bays in 3 lanes for Cake Imports from other 
wastewater treatment sites.  Imports of waste are normally delivered to the site by road with records 
maintained of what waste is received, the quantity and the site of production . The location of each waste 
delivery is recorded. Non-compliant cake is accepted by exception into segregated and marked bays and held 
for an extended period of time to achieve the required level of pathogen kill .  Digested sludge cake is subject 
to removal from both of the cake pads at Rye Meads STC under the Sludge Use in Agriculture Regulations 
1989 (SUiAR), and in accordance with the Biosolids Assurance Scheme (BAS).  There is a low risk from 
bioaerosols as there are no sensitive receptors within 250 m who may be present for more than six hours. 

2.2.4 Odour Control Units  

Sewage treatment works have a number of potentially odorous sources within their boundary. Some of these 
sources may be linked to OCUs to treat potentially odor ous compounds given off by the process. These units 
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2.3.1 Source Assessment 

The CHP engines, boilers and emergency flare (A4-A10) combust the produced biogas at high temperatures 
(in excess of 450oC).  Due to the combustion of the biogas, these points can be discounted as sources of 
bioaerosols emissions. 

There is one OCU (A17) serving the STC. The unit extracts odorous air from the  Primary Sludge Thickening 
Plant, Sludge Import Tank and Sludge Blending Tank. 

The OCU is a biofilter system . Extracted air from the tanks is passed through the support media, within the 
biofilter,  while water is irrigated from above. The microbes on the support media, remove potentiall y odorous 
contaminants to achieve a stack emission standard of <= 1000 OuEm3 at the outlet and the treated air 
discharges via the stack. The likelihood of bioaerosol release is anticipated to be minimal . 

The Pressure Relief Valves (PRVs) (A11 �£ A16) are normally closed and do not emit to atmosphere . However, 
in the event of an abnormal situation such as the failure of the flare stack and/or CHP engines, the PRVs 
would open to relieve excess biogas pressure, potentially resulting in the release of bioaerosols. While the 
problem is rectified, biogas generation would be limited by reducing or inhibiting the digester feed . These 
abnormal events are unlikely, temporary , and infrequent due to the extensive monitoring and maintenance 
programmes undertaken at the site, as well as the procedures and warning systems in place. 

In addition to the point sources identified above, there is also an unchanneled potential r elease from treated, 
dewatered sludge cake which is transferred via conveyor and deposited on the Cake Pad, with additional 
storage on the adjacent to the Cake Pad.  

2.3.2 Risk 

The overall treatment process is considered to be a low source of bioaerosols.  As discussed above, there are 
control measures in place at the site to reduce and contain emissions of bioaerosols. These control measures 
are regularly maintained to sustain their efficacy and reduce the risk of equipment failure. 

The greatest probability of exposure from bioaerosols emitted from the site is from uncovered operations 
such as the Cake Pad. However, the sludge cake is likely to have low concentrations of bioaerosols as a result 
of the treatment processes and is moist on deposition onto the pad.  The cake is managed by dozer and 
deposited within storage bays on the Cake Pad, where it forms a crust within 24 hours and is less easily 
disturbed by wind abrasion. The cake storage areas are monitored for row height and arrangement and 
require no further treatment or disturbance prior to export onto agricultural land , further minimising the 
likelihood of a bioaerosols release. The probability of exposure from this source is medium. 

There are no receptors within 250m of the OCU emission point.  Therefore the risk of bioaerosol emissions 
from the bio -filter OCU is considered to be negligible.   

In addition, most storage tanks, treatment tanks and associated pipework are enclosed. The wet wells used to 
receive incoming sludge are below ground and covered. Sludge screening and dewatering takes place in 
enclosed units.  In addition, the PRVs are only open in abnormal situations which are temporary and unlikely.  

2.4 Pathways 
Bioaerosols are very small and light in weight so can easily be transported by the wind from their source to a 
receptor. The 2020 wind rose for the most representative meteorological site, Stanstead airport (located 
approximately  19.7 km Northeast of Rye Meads STW Site centre), is shown in figure 1. 

The wind rose data shows that the site experiences strong prevailing West southwest and Southwest winds, 
predominantly in excess of 6 knots.  The Rye Meads STC and surrounding area has a relatively flat 
topography.  The site is surrounded by mature trees that provide some screening along southern, eastern, 
and western boundaries.  The northern boundary is RSPB nature reserve with pockets of woodland.  

 
Figure 1 �£ Stanstead Airport Wind rose (2020) 
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Because of the dilution effect in open air, bioaerosol concentrations fall away rapidly with distance from the 
source. It has been shown by research by the HSE5 that by 100 to 200m away, the bioaerosol concentration 
has mostly returned to background levels. Between 50m and 100m distances downwind of the process, 
bioaerosol concentrations were substantially reduced by comparison to those level measurements at source. 
Research Report (RR)786 confirmed previous published studies which showed that at a distance of 250m 
from composting activity, in most cases, the bioaerosol concentrations will be reduced to background levels. 
Note that this research was undertaken on aerobic composting sites, which generate higher levels of 
bioaerosols than anaerobic digestion sites, although the 250m separation distance has been retained. 

At present, Thames Water do not have quantitative data for the levels of bioaerosols that might be associated 
with the potential sources at their sludge treatment centres. As a responsible operator, Thames Water are 
�×�è�è�×�ä�Ý�ß�ä�Ý���Ü�å�è���Ø�ß�å�×�Û�è�å�é�å�â���ã�å�ä�ß�ê�å�è�ß�ä�Ý���×�ê���×���ä�ë�ã�Ø�Û�è���å�Ü���ê�ï�æ�ß�Ù�×�â���Ï�Ð�¿�¸�é���ß�ä���å�è�Ú�Û�è���ê�å���Ù�å�ä�Ü�ß�è�ã���ê�Þ�×�ê���ê�Þ�Û���ë�ä�Ú�Û�è�é�ê�×�ä�Ú�ß�ä�Ý��
of the wider waste water treatment industry, that sewage sludge treatment processes do not give rise to 
elevated levels of bioaerosols, is correct. The sampling will be in accordance with the requirements of M9 and 
M17, and consist of a series of agar gel plates being placed downwind and upwind of the cake pad, including 
sampling points both directly upwind of the downwind samp ling point and additional samples in the direction 
of the nearest sensitive receptors. 

 

2.5 Receptors 
Environment Agency guidance note M9 recommends a screening distance of 250m from bioaerosol emission 
sources to static receptor locations. Sensitive receptors �×�è�Û���Ú�Û�Ü�ß�ä�Û�Ú���×�é�����·�æ�Û�è�ã�ß�ê�ê�Û�Ú���×�Ù�ê�ß�ì�ß�ê�ß�Û�é���í�Þ�Û�è�Û���æ�Û�å�æ�â�Û���×�è�Û��
likely to be for prolonged period s. This term would therefore apply to dwellings (including any associated 
gardens) and to many types of workplaces. We would not normally regard a place where people are likely to 
be present for less than 6 hours at one time as being a sensitive receptor. The term does not apply to those 
controlling the permitted facility, their staff when they are at work or to visitors to the facility, as their health 
is covered by Health and Safety at Work legislation, but would apply to dwellings , commercial or industrial 
premises nearby where people might be exposed for the requisite period. 

 
 
5 Research Report 786 - Bioaerosol emissions from waste composting and the potential for workers' exposure 

https://www.hse.gov.uk/research/rrhtm/rr786.htm   
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2.7 Abnormal Situations  
In the event of plant failures or abnormal situations, an alarm would be raised on the Site Supervisory Control 
and Data Acquisition (SCADA) or telemetry systems, which will be reacted to by on-site or regional control 
room operators and Duty Managers. Depending upon the nature of the fault or emergency, where required, 
an operator would contact a mechanical or electrical technician, both of whom are on-call 24-hours, to 
attend site as soon as practicable. 

If the on-call technicians are already engaged upon other response work, there is the facility to access staff 
from other TW geographic divisions, coordinated by the Duty Manager. All faults, breakdowns and 
emergencies are logged electronically together with records of the action taken and the solutions reached. 
One such abnormal event would be failure of the flare stack and/or CHP engines. Such an event would result 
�ß�ä���è�Û�â�Û�×�é�Û�é���å�Ü���Ø�ß�å�Ý�×�é���Ü�è�å�ã���ê�Þ�Û���Ì�Î�Ò�¸�é���â�å�Ù�×�ê�Û�Ú���å�ä���ê�Þ�Û���è�å�å�Ü�é���å�Ü���ê�Þ�Û���Ú�ß�Ý�Û�é�ê�Û�è�é���×�ä�Ú���ß�ä���ê�Þ�Û��biogas holder compound, 
which would release bioaerosols. This occurs to prevent over pressurisation of the digesters and biogas 
systems. While the problem is rectified, biogas generation is reduced by reducing or inhibiting the digester 
feed. 





Rye Meads STC Bioaerosol Risk Assessment 
 

  
TW_STC_EPR_17a_RMD_APPF 15 

 

Appendix A. Site Location Plan 
 

 
 



�7�K�L�V���S�U�R�G�X�F�W���L�Q�F�O�X�G�H�V���P�D�S�S�L�Q�J���G�D�W�D���O�L�F�H�Q�V�H�G���I�U�R�P���2�U�G�Q�D�Q�F�H���6�X�U�Y�H�\���Š��
�‹���&�U�R�Z�Q���F�R�S�\�U�L�J�K�W���D�Q�G���R�U���G�D�W�D�E�D�V�H���U�L�J�K�W���������������/�L�F�H�Q�F�H���Q�X�P�E�H�U����������������������

�1

�'�U�D�Z�L�Q�J���V�W�D�W�X�V

�'�U�D�Z�L�Q�J���Q�X�P�E�H�U

�6�F�D�O�H

�&�O�L�H�Q�W���Q�R��

�-�D�F�R�E�V���1�R��

�'�U�D�Z�L�Q�J���W�L�W�O�H

�'�2���1�2�7���6�&�$�/�(

�3�U�R�M�H�F�W

�&�O�L�H�Q�W

�*
�1

�:
�,

�$
�5�'

�7 �8 �$
�2

�$�'

�&

�,�
��?

�(
�Q

�Y
�L

�U
�R

�V
�?

�'�
H

�V
�L

�J
�Q

�?
�3

�5
�2

�-
�(

�&
�7

�6
�?

�.�
8�

?�
%

���
���

���
��$

�0
�?

�5
�\�

H
���

0�
H

�D
�G

�V
�?

�)
�L

�J
�X

�U
�H

�V
�?

�%
���

���
���

��$
�0

���
-�

$�
&

���
5�

0�
'��

�'�
5�

���
���

���
���

G
�Z

�J
���

�����
���

���
���

���
���

���
���

���
���

���
���

����
���

���$
���

/�B
�9

�H
�U

�W
���

����$
�/�

5�
R

�E
�H

�U
�W

�V

�$�S�S�U�Y�
�G�3�X�U�S�R�V�H���R�I���U�H�Y�L�V�L�R�Q�5�H�Y �5�H�Y�����'�D�W�H �'�U�D�Z�Q�&�K�H�F�N�G�5�H�Y�
�G

�ž ���&�R�S�\�U�L�J�K�W�������������-�D�F�R�E�V���8���.�����/�L�P�L�W�H�G�����7�K�H���F�R�Q�F�H�S�W�V���D�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���F�R�Q�W�D�L�Q�H�G���L�Q���W�K�L�V���G�R�F�X�P�H�Q�W���D�U�H���W�K�H���S�U�R�S�H�U�W�\���R�I���-�D�F�R�E�V��
�8�V�H���R�U���F�R�S�\�L�Q�J���R�I���W�K�L�V���G�R�F�X�P�H�Q�W���L�Q���Z�K�R�O�H���R�U���L�Q���S�D�U�W���Z�L�W�K�R�X�W���W�K�H���Z�U�L�W�W�H�Q���S�H�U�P�L�V�V�L�R�Q���R�I���-�D�F�R�E�V���F�R�Q�V�W�L�W�X�W�H�V���D�Q���L�Q�I�U�L�Q�J�H�P�H�Q�W���R�I
�F�R�S�\�U�L�J�K�W���������/�L�P�L�W�D�W�L�R�Q�������7�K�L�V���G�U�D�Z�L�Q�J���K�D�V���E�H�H�Q���S�U�H�S�D�U�H�G���R�Q���E�H�K�D�O�I���R�I�����D�Q�G���I�R�U���W�K�H���H�[�F�O�X�V�L�Y�H���X�V�H���R�I���-�D�F�R�E�V�
���&�O�L�H�Q�W�����D�Q�G���L�V���V�X�E�M�H�F�W
�W�R�����D�Q�G���L�V�V�X�H�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K�����W�K�H���S�U�R�Y�L�V�L�R�Q�V���R�I���W�K�H���F�R�Q�W�U�D�F�W���E�H�W�Z�H�H�Q���-�D�F�R�E�V���D�Q�G���W�K�H���&�O�L�H�Q�W�������-�D�F�R�E�V���D�F�F�H�S�W�V���Q�R���O�L�D�E�L�O�L�W�\���R�U
�U�H�V�S�R�Q�V�L�E�L�O�L�W�\���Z�K�D�W�V�R�H�Y�H�U���I�R�U�����R�U���L�Q���U�H�V�S�H�F�W���R�I�����D�Q�\���X�V�H���R�I�����R�U���U�H�O�L�D�Q�F�H���X�S�R�Q�����W�K�L�V���G�U�D�Z�L�Q�J���E�\���D�Q�\���W�K�L�U�G���S�D�U�W�\��

�5�H�Y

�3���� �-�8�/���������� ���������������������������������������������)�2�5���,�1�)�2�5�0�$�7�,�2�1�$�5 �0�0 �-�. �0�0

�6�7�&���,�(�'���3�(�5�0�,�7
�5�<�(���0�(�$�'�6���6�7�:

�)�,�*�8�5�(����
�6�,�7�(���/�2�&�$�7�,�2�1���3�/�$�1

�3�(�5�0�,�7�7�,�1�*
����������������
�%�����������$�0

�3����

�%�����������$�0���-�$�&���5�0�'���'�5����������

�-�D�F�R�E�V���+�R�X�V�H�����6�K�U�H�Z�V�E�X�U�\���%�X�V�L�Q�H�V�V���3�D�U�N�����6�<�������*�*
�7�H�O�������������������������������������������������)�D�[��������������������������������������

�Z�Z�Z���M�D�F�R�E�V���F�R�P

�.�(�<��

�6�L�W�H���/�R�F�D�W�L�R�Q






	B22849AM-JAC-RMD-DR-0001
	Sheets and Views

	B22849AM-JAC-RMD-DR-0002-P4-APPENDIX B
	Sheets and Views


