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mYjX̀WY[\]k̀Whǹ]hĵddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddde>
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P�i�E�PK��P��E
�

t[ZuvV_̀ab]q_X\]wopxXmWVn

y�������P������ �A�BC�PE����iPL�L�P���A�����F����F�d�FPE�P�K��A����	RK��J�L�E�PF�	A��PE��Q���E����

	�����FQ�		J��P�K�A��iQ����FEP���A�h��E�PF�P���A������


= 'z{| "'(� � z (&%�}'"+/'(��!&(*�~�0�10��

f�E��P	� ���

��L�PJ�� �
�

�A���PJ�� G����M�

g��L� ����

cP	R�F� ��������
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>?��@�����A����@���?B����?�CD���CA���C�E�F�����?��C�G�?���F��EC��?��H��������E�IJ���K���A
>?�

���D	D����E�ED��	�D������?BE��GAD	��A�FDC��?������������?�C�G�?��E��?�������C��CG���	��F��������G���D���?DC�

ED��	�D���DC���G�����E�E��D��@��	?����ALFD�?D������CDE���D�A�?�GCD�@�C����M�A�	���E������ND����ABO���

�����?��CD��
�

>?��P�JD��������I@��	BQC�K��	?����������PN�A����CD�G���C�?��CD���D���?��P�	?DA?�������R����	��	?����


>?��	��	?�����DC���	��E�E�������S����E�CD@����E���D�D	D�A���?��JDAB��ED�D�EQ��E���@�����AABT�E�����

�	�A�@D	�A�UG�AD�B����?��A���C���������E����D�E�D�����


>?��������	G������CG���	��F������C���	�D���AD	��C�C���	��E�E�FD�?D������������?��CD��
�

>?��E�CV�C�GEBE����D�ED	���C��?����?����AA�FD�@��A��E��DCVC�������	��E�E�����?��CD��
�

W �DJ����	��C��A�F����C
������	��ECX�D�ED	��D�@���@AD@D�A���DCV
�

W �G���	��F����
��?�?D@?�C����	��E�E����CD���DCV�DC��
�������
O��D������D�����B������G������D�E
�

W Y��G�EF����
���E�����


>?�C��E����E�����	��C�D�G�����CD���C��	D�D	�ZA��E��DCV�ICC�CC�������E�F���	�����E�G��?����UGD�D�C���

E�����D���D�CG	?����CC�CC�����F�GAE�����UGD��E����CG��������E�J�A����������AD	��D�������?��CD��


:;<�=��=�=�;

>?�@��G�EF����JGA�����DAD�B��E��UGD���E�CD@���D��E����������C�E����@��A�@D	�A�����D�@����JDE�E��B�?�

[Y�
Y��G�EF����JGA�����DAD�BDC�EDJDE�EX�B�?��PIX�D���\D@?X�T�EDG����E�]�F���VC�L�C��G��?��E���DA�E

D���?�������E�E���CV���GEB������M
IUGD���E�CD@���D��C�����D�D�D�AABEDJDE�EX�B�?��PIXD�����G����D	D�A

��E�[�E��	V�E�CD@���D��C
Z����	?��B����?��������̂�D�	D��AX���	��E��BIX��	��E��B[���E�_����EG	�DJ�

������X���	?�FD�?���E�	���CD�@����V����D�������	�


>?��PI���	��EC��?�_����Y����C��EC�Z�����D����C���̂�D�	D�A�[�E��	V�IUGD�����\D@?�̀GA�����DAD�B
�

>?�����������	G������@��G�EF������C���	�D���AD	��C�C���	��E�EFD�?D�����������?��CD��a���E�		��ED�@��

D�������D������JDE�E��B�?��PIX�?��CD���DC��G�CDE������B��G�	��̂����	�D��b���C�L�̂ bM�������G�AD	������A�

F����CG��AB
�

c=��d��e��;��d����f���ed<g���

>?��CD���DC�����A�	���E�D��	A�C����ND�D�B�����B��JD��������AABC��CD�DJ��A��E�GC�C
�
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>?��?@A���B����?��A@���?�A������AA�AA�C�B��D@�E@�F�?@A���@	�G�H�C���	���I�D�B��CJ��@���G�K�@C����A

��C����@�G�@��F��B���?�����
�>?@A�?�A��A���G@A?�C��?����GG�E@�F
�

�&L M /&!, :&*"!/&#'(��&" �N*'0 � :&*"!/&#'(�N*'0 �!O�"$ ��+//!+%,&%0�P/ '�

���������Q >?�A@��@A�I�C�D�G���CA@�I���C�
E@�?@�� �� G��F�� ����� ��
I�C�D�G���C G��C� R��AA@�G��
�F�@	IG�I��G��@�GCS


T������C����CA�I������GG�G����?�����?������C�
A�I�?�����I�C��@�AU��@�GB	��A@A�����E@�?��?����C����
�����F���������?��VWQ���C�X���������C
�

�@Y���A@C���@�G��������@�A�����G�	���C�A���W���E�A��
����?�A@��Z��C�E?���������A����	����@A��������@A�
G�	���C������Y@����GB����A�I�?�E�A������?��A@��
�

[�B��C��?�����D�U�?�AI���I�C@�F�G��CF�����GGB
	����@A�A�RE?������������	����@A�S�F�@	IG�I��G�
�@�GCA
�

��\\���\W� V��@�GC���I�C��B @A ��	��C�C�
�G��F��?����A����A@�����I�C��B
��C��?��A@���������A���E?�G�@A�
G���GG�C��A��GG�������F��C��A
�

>?����������?��A�I�?�E�A��@A���G��F�������C
�

�\]����\Q� J������@�F �� @�������@���
�D�@G��G�


��A���	? @�C@	���A��?���X������[����	̂A�E����
C�D�G���C����?��G��C���?������?U�E�A����CA�I�?���
�?�A@���R�����Y@����GB����E�BS�CI�@�F_��GC�_��̀Ù
E?@	?�E����IA�C��A���B�����	̂A��C�����@A������
E��	���


�\Q� J��A@F�@�@	����	?��FA�R����@�F�
A?�EA��?��A@�� @��IA� �A�
�GG�������F��C��AS
�

a���@�F�A?�EA��?��G��C�����?������?U�E�A����C�A�I�?�
����?��A@����A�[����	̂AZ���C��?��G��C����?���A������?�
A@����A��������A�b@�GC


�\�Q���\\� V�F���F��@A������C���@�GB
	�����GGB���A@��U��@�GB	��A@A�����
E@�?�G�	��@������?���Y@A�@�F�
D�?@	G�����@�	�����
�

_?���������A�����������A@C���@�G�
�������BU� G���GG�C� �A� >?��
[I�F�G�EU�@A�G�	���C�@���?����A��
���?�A@��


V�����@A�	�I���@A������C����I�C�\�����A�����?��A@���
E@�?@���?�A����A�F��I�C


V���A@C���@�G�?�IA@�F��A����U�C�������C��A	�I�A�?�GG
����C�D�G���C����?��G��C����?��A�I�?�����?��A@��R@��
�?��G�	��@����������������	̂AS
�

>��̂A�������	��C�C �� G��C��AA�	@���C�E@�?���
��	���FIG���I@GC@�F������Y@����GB�������C��\��
A�I�?�����?��A@��
�

�\\� [I@GC@�FA������C�@���?�E�A�����
�?��A@����@�GB	��A@A�����E@�?�?��
�Y@A�@�F�	��A�G�A ���@	� ��C�
�����GA���@���A?��
��	���FIG��
����I����	��C�C�@��?��E�A�����
�?��A@����@�GB	��A@A�����E@�?�?��
�Y@A�@�F������G�A���@�������	�I��
�

[����	̂A�����?������?�����@�GGB����D�CcC���G@A?�C�
R���CA�A�@GG���	��C�C�I������I@GC@�FA������CS
�

V������������	̂A����?��E�A����C�D�G���C��A���
@�CIA��@�G��A����U	����@A@�F���D��@��B���C����A
�

��A@C���@�G��A���������?�A�I�?�����?��A@�����G��F�C
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���� @��A�B�A��C��D������EAF��A���
���A�G�FE�HF��E��H�F�������G�
	�����BF�	�A��F����E��FA�����A�BD
	��FAF�����HA�E��E����G����
�����C�����I� 	����AFA�C� ��
�����BF���A�������	�J��I�	��F�B�F�
����	�J��IK�EA	B������A�	������
��G�E��G�	��H�FE
�@���FAG���A�B�
�������DHA�E��FF�	A���G�C��G���
��G�G�AK�H�DAF�B�	���G�A���E��
��F������L���������E�FA��


M����	D	B�����A�A�C�	�����B�	���G����B��G�����E����F��
����E��FA��
�

NJ��E��G����FOH���E�JF�F�G�K�B���G����E�B��G����
�E������E�����E��FA��
�

���������� ��FAG���A�B��������DA���E���F��
���E��FA���G���BAFE�GP���G�B��G�
FE�H�� �K��C��H�� HA�E�
K�C����A��
�

QE��FA����F���HE�B��AF�FE�H��
	��FAF�����HA�E��E����G����
�����C�����
�

R�FAC�A�A	����	E��C�F
�

=S�T;�UV�VU�VS?S)��?SVWUXW�������

@�Y��BA�A���DZ��L�B�G�G�[�G���	��\Z][̂��AF_���KA�H�E�F������J�G����_������E��FA����DM@̀ `

a�������A���Bb�G
�@�	��D���E���������AF����KAG�G�A��@����GAL�̀
�

QE�������������F�E���cdefghijiekjlkmknogjonkojhpqqknkrojgsdgktkgjsqkmkuvwsuwfmlrpnfmljxxyydfie

zktf{khjhpntftfmljiekjdongonlkgvpmh|oiekr}jiekjfuukrfoiktf|fmfivsqiekhfikqssi~nfmijpmrkndkmijk�ikmhftk

ufgfionvo|iftfivoijiekjqsnuknzktf{khj�onno|�h�


QE��������	��	BJG�F��E����E��Z][ �AF_�AF��	��FAG���G�������M�GAJ��HA�EA��E��FA��������A�����G

��	�����GF��E���������AB�G�Z][�AF_�@FF�FF�����AF�	��GJ	��G���������		J����BDG��A����E���AF_�B�K�BF

HA�EA���E��FA���������A��


N������	�����A���A�����A����E����A��	��	���F���AFA�C������Z][F����


� ���KD����B�	�����A���A���G��AK�G������E�������F�	�FA�C���G�G��������	E��C�
�

� [�C��A	�	�����A���A��G��AK�G�������E��G�C��G��A�������E���L�B�FAK��	E��C�


a���GGA�A��I�FA��F�HE��������F���ACA��BBD�L�B�G�G���D�BF�������	��	���
�N������C����	E�A	�B���G�F����D

	��	����Z][F�	�������FAC�A�A	����G��C�����JABGA�C�H��_F��G�H�JBG�	�����G�B�DF����	��F��J	�A���A���J�G


�L�B�G�G�����FH�JBG�E�K��	�����G��B��C��	�������GAF�J���G�C��J�G�������E��E��FA���HEA	E�ACE��

��	�FFA������E��JF����G������J�G��A��F
�

�?SV�����?SV�?�������?�X�S�������

�������	������	��GF�A�GA	���F��E����E���������	J������B��G�ABBF���G����EAF���A	�B�B��G�ABBHA�EA�����������E�

FA��
�QE��EAF���A	�B�B��G�ABB�AF���	��G�G�����L���G�HA�EA��������F������E��FA��I�E�H�K��I���G���ABF�����E�

�		����G�H�F���D�����G�������A���BG���FI��������KAG�G
��AK����E��GAF���	����G�B�	�BC��B�CDA���E������I
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:;<	;�	����<=�=��;��>����?����=��@�A�����<���B�;���<=����<	<����@��������C��<D�CE�������C�FG<��<=

	��=<@���@���==<�C���;�����D<��C�H��I�@H�=����;:�E�J<=�=����:�����;��;<=���<	�C�C��@�<CC���@��;�=<��


�������	������	��@=�<�@<	����;��������:��;<=���<	�C���@�:�	I������:�=�������H��������	<C<�<�=�:<�;<�

�������;��=<��K�:;<	;�����=I����<=�@�<���;�����C����C�:


L&*"'%# �MNO L&/ #"&!%�P'N � L "'&(*Q)!NN %"*�

R�� ST� U<C�=;<���V��	���� W<=���<	�C���	E	C<�H�	������

��R SU W������X��Y� W<=���<	�C�;�I=�;�C@�:�=�����	E	C<�H�	������BC<Y�CE
�==�	<���@:<�;��;����C�:����EF�

�Z�� SU ��D<[�=�W�I=�;�C@�
��	E	C<�H�V������

VI������;�I=�;�C@K�	�����	<�C��@�<�@I=��<�C:�=��
����=�����@�����H������=<��


��Z� U W������������ VI������=��	<�C�:�=�������=���=���<���

?<D����;��@<=���	�=�<�D�CD�@���@����I�������;����	<C<�<�=�B��	E	C<�HK�����H��������@����=���FK<��<=�

	��=<@���@�I�C<Y�CE�;�����E����;�=����	<C<�<�=:�IC@=<H�<�<	���CE����	���;��=<�������
�

�\L]P��\�

��=Y�=�I@E<�������<���<�@<	���=��;����;��=<���C<�=:<�;<����������:;����C�==��;����̂ ����;���=��J	��@��;�

�	�<���C�D�C�������_̀a�Z�����@���H�=
�b;�������K�<���		��@��	��:<�;�_�����Kc��@��
HI<@��	����

�����	�<D����=I��=������:@:�CC<�H=dK�����@��������	�<������=I��=�������	�==��E<��;�	��=��I	�<�����

��:�I<C@<�H=�B:<�;�I��I�@��H��I�@�����=F�����;<=�=<��


�Pe��]Pf�P�\��g��f���h��P)�L�P���\PL����������

b;�������������	��@=�����CCI�<���<�	<@���=K�C<	��=�@�@<=	;��H��	��=���=K�B;<=���<	�C����J<=�<�HF�C<	��=�@

<�@I=��<�C�	�<D<�<�=K�=����H���@��H���I=K�;�[��@�I=�����@<��	�<D��=I�=���	�=���	�����<����@�C��@:<�;<�

�������;��=<��


i�	I������C<	��	�@���CCI�������C��=������<��BX����_F<=���	��@�@����=<�������;��cI�C��@<�H���������C�<���

=����H�����=��D<	��=���<��=d
S���I��;��C<	��	�@���CCI�������C��=������<�=�������	��@�@:<�;<����������;�

=<��
�

�PLj����\��j�\���������

b;����CC�:<�H���C��=I����<=�=��;�;<=���<	�C���@�	I������<�@I=��<�C�C��@�I=�=��;���;�D�������<@���<�<�@�:<�;<�

����������;��=<��
�

L&*"'%# �MNO� L&/ #"&!%�k '"+/ Q\#"&l&"m

n��=<��� � ?���H�
�D�;<	C������<�K���=�<�H���@=��D<	��	������

n��=<��� � V��=�C�=
�=�	��@�;��@�D�;<	C�=�

n��=<��� � AI�C��<CC<�H�=���<���

n��=<��� � W��@	��:�=;

�� SU _����	Y=�
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�� CD� E��	��������FG	�H�

��I� D� J�H��	K�K�F�������

��� � J�H��	K�K�F�L��M�

��� C� NGHK��HH����M���F�K�FGH��K�O��H�����

�PQ C� DO�	��K	K�RHG�H���K���

LS����������������S��D�TK��������U��DV�W�FGH��RX���KO�����Y���F�T�SK	O���G�OOK�Z[�H��TK	����F�����K�

UZ���Z����F��KOOK�ZH���K��HV\]�H	��HGO��F[�]SK	S�K�FK	���H�S����S�����HK��T�SK	O�����K�	��������F��G�O

�KOOK�Z�H���K��[�������K�OORGH�


^ _���OH��F��S�K�	����G�FH[K�	OGFK�Z�O��F[�	S���KG�[̀K�	[�	�������F�T���FKG�


^ a	KFH��F��OM�OKH
�

^ aH��H��H
�

^ b�Z��K	�	����G�FH[K�	OGFK�Z H�OT���H[���OR	R	OK	 ������K	�SRF��	�����H�UXacHV[��G�OH[

SRF��	�����H[����K�����̀�����FG	�H���F�F����Z���H
�

dK�S�������	����[d�K�����TKF��	��HG��K���F��R�S�E��d�HS�aFTKH��R���TK	�H�eK�K��F���F�S����FG

f�G�F��K��UcEd���PV[	S��K	�OH�	�����ORGH�F�K��T�SK	O��]�HSK�Z�����H�K�	OGF�
�

^ L����K	��KO������T��H����F�������H����Z��OM�OKH�HG	S��H�H�FKG��SRF��gKF�
�

^ a	KF�]S��O	O�����H����F������H����Z��	KFH�HG	S��H��S�H�S��K	��	KF[SRF���OG��K	��	KF���F

SRF��	SO��K	��	KFUH����K��H��������F�����H�Y��K	M��	KF\V
�

^ d�g��	���O�g�����GO��K��H�������RK�Z��FK���H�K�	OGFK�Z�	��K��K	�HG���	����H���F����O��F���KOH[

H����K��H�K�	OGFK�Z�HKOK	��


^ �S�����H���F����H����F���������Kg�G������HG���	����H[�]K�S���H��OO��FFK�K������H�hG�H�����H

��F��	KF����OM�OK
�

��i��)jk�)@��j@l@�:��

LS���KHM�������G��OOR�		G��K�Z�Z����	S�K	�O�S�̀��FH��HH�	K���F�]K�S�S��J����m����H��FH�f�����K��

�����F������S�S��KH���	��F�FK���S��m��G�FHG�����������������H���OO�]H


�/!+%,��"'n&(&"Bj'o'/,� j'o'/,�p!" %"&'(��'"&%0�

E�OO��HK�O��F���HK�H� q��Re�]

e��FHOKF�H� q��Re�]

�G��K�Z�H��F� q��Re�]

E�����HHK�O��F���HK�H� C�ZOKZK�O��

m��G�F�FKHH�OG�K�����H�OG�O����	MH� C�ZOKZK�O��

�S�K�MK�Z���F�H]�OOK�Z	O�RH� C�ZOKZK�O��
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�CA�D����	A�>	�@��>?E?�??�	>���;�F>�A�?=	A;���?>��?A�=@;�

���??�??�;��@@�F>�D����>���=?>B��>�B�?�>D��>��?


GHIJKHLMNHOPIPQRM

S�������>��A�@;��T������	�UV�A�?�����>;���>�>�;��T���=��@@T�����;�;>??�@=�>�������=��?�F>�A>���E������A�

?>��
�

WHXYWHZQMNHOPIPQRM

CA��;�?E�?�=;T��?�=�	�?�;���������B>;����T�B>;��	���A��?>�����;>���;>����?=���=�;?�A�B�������?=�[�	��

�����T?=���	��\]=���T>�D̂���=�;��D��=�;\�>�>�D̂��>����@��_���	�>����	�>B>�>�?
�
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A�BC�DE���EF�G��DE�E���H�EIJ�AII�II�����KG�AL�M�I�����C�N����J���E��DE���OE�M��M��PAQI���DE��RCEN��	�

S��N�T�����E���E��
�EIJ�U���R������KST�UL


V�C�N��I���N��M�����DD�OE�R��M��N���DE�E������M��WEI�E�R��CEDNE�RI�E��EI������I�N������N�F�D���M��IE�����

�		����N��������O��I��C�����OE�M��II�	E���N�N�EF���M��CRM���N�	�����J
�

G�����E�D�I�C�	�I���	�����E���E�����N�������E�D��	�����I�M�F��������II�II�N�CIE�R��M�I�C�	�����MO�H�

��	�������E�	E�D����	��������T��	���C�D��E��U�N�D�KT�UL
XMEI���J�I�E�����		�C����M����	���M�����	���D���

���MO�H�CI���WEI�����O������������E�D�I�C�	�����	�����E���E�����N���������E�D���	���������M���������

	��IEN���N����EIJ
�

><��:��;��)<:�;=�:;��<:��<?�)���

YZ[\][̂_̀abZ̀̂cdef̂gĥcd_]ci_jZhkdjl_m\anZ][_ô]_[̂Z]bZhkp\ma

��I���	M�E�NE	���I��M����M��IE���	����EI�N��DD�������R��N��I��������C�N��qqC��ED�	E�	���q�r�OM���M�

�WEI�E�R�F�ME	D������E���N���I�E�R�	������O�I�N�F�D���Ns���N�����IEN���E�D��������HO�I�	��I��C	��N�E���M�

��I������M��IE��
�tH�qq��M��WEI�E�R��C�D�EDDE�R�I���E����N	��I�D�I����	�C���O����	��I��C	��N�E���M�O�I��

���M�IE��u��N��H�����M���WEI�E�R�M��N�	��O�IM�O�I�������E���D���N�M���������HE���M����I��O�I

N���DEIM�N


v��EI�	��IEN���N���IIE�D���M����M��IE��I���������N�	C������D��N�CI�I�M�F��E���	��N�M��R��C�N������M��M�

IE��u��N��M����DD�OE�R������E�D�I�C�	�I����I�ED���R��C�NO����	�����E���E���M�F�����EN���E�E�N
�

w U�N�x��C�N��II�	E���NOE�M�MEI���E	�D	��I��C	�E�����N�N���DE�E����	�EFE�E�I
�

w AI��I��I�	����E�E�R�����E�DI�KATUIL���HM�F�������CI�NE���M��	��I��C	�E�������M��������y�WEI�E�R

�CEDNE�RI�KREF����M�E��R�L
�

w T�����E����I�II�	E���N�OE�M��M�����IE���F�ME	D�����E�	�������N�C�D��EDDE�R�I���E��sE�	DCNE�R

����DI���N��M�E�	����C�NIs�I�DF���Is�GAzIs�MHN��	�����IK�C�DIs��EDIs�DC��E	���ILs����E�����{�

���NC	�I���N�N����R���I


w S��JI������C�N��R��C�N��C�D�I����R�����JI���N��II�	E���NE����I��C	�C��


w T�����E����I��II�	E���NOE�M�M�����IE��M��N�	��O�IMs�E�	DCNE�R��DJ�DEIs��	ENIs�EDIs��C�D���N

����DI
�

w S�	�DEI�N�I�EDD�R�I���Ny��D��JI����MHN��	�����I�K�EDIs��C�Ds�DC��E	���IL������F�ME	D�I����J�N���N

FEIE�E�R��M��IE��s��D�M�CRM�DEJ�DH�������E�����N�D�	�DEI�N
�

w |��W�D�N�N�}�N���	��K|~}L���Ny���W�D�N�N����I
�

�����HE�NCI��E�DD��N�CI�I�E�	DCN����H�����	JIK	E�	���q�����qq�Ls�OME	M�O���IC�I�BC���DH

��N�F�D���N�I����E�NCI��E�D��I�����KN����I���N���	H	DE�R�	�����IL
xEF����M��NEI���	�I�E�F�DF�N��N����C��

���M��D��N�CI�IsE��EI�	��IEN���N�C�DEJ�DH�M����M�HO�CDN�M�F��IER�E�E	���DHE���	��N��M��R��C�N�������M�M�

IE���KE��	�����EI���M�����IE���������E�DI�C�	�I����	�����E���E��L
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LM����N��O��P�Q���O�Q��PQ��R�Q��	�����N���N���R�S�����	��QNT���T
��R��O�Q�Q�UN�	VPTN�O����R������T

	������TN�WNT�X�R�����QPV���������O��N	�T�	����QN�N������	��Q�N�P���Q�N���R��O��P�TY��T��T���O�Q��R���

��QPV�Q�������R����TN��	�NS��T�	�Z���R��NP����T�P���NP�U��P�T[N��S��ZN�O�\P���N�N�Q[N����Q��Q�NVQ���T

��	]QX


�̂T�O��TN�O�RZT��	�������VP�����Z�WNQ��������R�R�QN���U�QQ�	N���TMN�R��R��P�T��O��P�T��P�V����]QX[

MRN	R�M�PVT�R�S���R��������N�V�������TP	��S�V��NV�S���P�Q���T�	������TN�WNT����T����R����O�Q�Q


LR��T�Q]�Q�PTZ��Q�P�	�Q�NT���N�N�T���RNQ���N	�V�V��T�NVV������WN����VZ_������Q������R��QN��
�̀��T���NVQ����R��

V��T�NVVQ��		����TM�Q���Z�����T�������N���V�T���QM�����S�NV��V�Y��T�R�������[����RNQ�Q��O�[���

	��QNT���T���������N�V�����QN���Q�P�	����	������TN�WNT����T����R����O�Q�Q
�

��)�a�b���

LR����VV�MN�O���Q��Q��QN�NS����	�����Q�R�S������NT���N�N�T�����R��QN��
�

cEI@>c=@A<dBef;>gBh=DIBijk;GED=

l m�T�PQ��Q���R��QN����R��P�P��Q����
�

l� �̀���Z��QNT���Q
B

cEI@>c=@A<dBeJd;D<Bh=DIijk;GED=

l n��Q��P	�N���M��]��QUTP�N�O���T�S�V������X


l o�����V�pP�VN	�UTP�N�O���T�S�V������X
�

l q�N������	��r��]��Q
B

H;><D;AA=FBs@<=DGB@>FB<d=i>t?D;>I=><B

l LR�p�N�	N�V��u�T��	]�̂\PN������R�v����o����Q��T�w�����N��������R��R��QN��


l �̀���Q��QP���	��M��������P��N���R����N	N����T�TN��	�N������RZT��PVN	��V�Mxv�����T�T��N��O�

	R����V�����WN����VZ_����Q�P�R���R��QN��


y>zD@G<DEK<ED=

l �P�Q��P	�P��Q
�

l r����QP��VZ�N��Q
�

a{�|}{~��

���NQ�	��QNT���T��R������P������������N�V����RM�ZQ��WNQ�����M�����R�Q��������N�V�Q�P�	�Q���T��R�����S��

NT���N�N�T��	�����Q
�LR�SN��NVN�Z����R�Q����RM�ZQ�NQ�TNQ	PQQ�T�N���R�����VN�N���Z�NQ]��QQ�QQ����
�

cEI@>c=@A<d

l �N��	��Q�NV�N�O�Q�N���N������Q����W��Q�T�Q�NV
�

l ��R�V��N�����N�T�����T��P�T���S���P�Q[�TPQ����T��N���Q
�

l �����V�	����	��MN�R�	�����N����T�Q�NV
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�

DEFGHEIIJKLMNGJHOLNFKLPFQRHEFSJFGNIL

:� T>@���>��U=��	<>�@��	�����>����?��<��B@<��<��B�?��B����C�V���
�

:� T>@���>����	�����>����?��<��B@<��<��@��B�CW����


: T�A���������	�����>����?��<��B@<�C��>�?���?��A>	�?��B�?


XFYHNOGHZ[GZHJ

: \��	<��=���	����?>A�	�����>����?�W>�<>���<�?�>=


: ]����?>A��	�����>����?�W>�<>���<��@��B�CW����
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AB�CD��DC���D	D����E�����F�E��G�D���H��CF���	�	�I��D�J����A��C�DG���KDGG�L��I������	��C��F	�D��C���E�

�G���CG��CM�I��N�E�O��F�EL�CC�	D���EPD�B�BDC���D	�G�E�I�G������C��E���CCD�G�������C��DQ�CM����I��

���F��GGHE���CD��E���E��	Q�J��G�JH���B��R����O����C��EK�����D��
�

AB��R����O����C��EK�����D��DC��H�D	�GGH��	�����������F�ED�J�C����F� ���GDJB�GHG��E�E����ED�D���G

C����E���F�E��D��CS��E�JDI���D�C��H�D	�G�C��E���EC��EC�����E��D����E����DTUD����H�������I�F�

D��DG����D�������C�������CD���E��D��J��CHC���C
V�P�I��U�CB�FGE�CB�GG�PJ��F�EP���������C����������B��B�

CD��UD����H���ED��D	FG�������D���D��E�HUC���G�U���F�E��D����T	�I��D��C�LCB�FGE����ED�D���GC����E���F�E��D��C�

����E����EM���E���EF	���B�����D	D��	H��EW�����	GFE���B��FC�������CD���E��D��J����CF��C


X���BDC�C��J�U��B�������U��B���D��������D�G�J����	B�D	�G�B�Y��EC�����B��CD�����	��CDE���E������U�

Z [��D��G���BD	Q��CC�C����N�E��O��F�E�

Z� �B�GG�PJ��F�EP����

\���FCDI��D�I�C�DJ��D��C������	�����E�E����EE��CC��B�C�DCCF�C��E��C���GDCB���H������D�G����G��C����

��F�E��D��C���E�B��J�����GE�I�G����������B��CD��UPBD	B�����EDC	FCC�E��F��B��D��B����GG�PD�J�C�	�D��
�
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DE�FG���GFG�HF��F�������I�F���G��JK�EG	I�����G�	�����J�	��F�I�F����	�H�����L�E��L�	��M�FEJ�MEG	E����

	��FGL���L�IGN�IO��E�K��G���	��LP��H�L������E��E��FG������F����L�P���J�MG�E���K��G��O��������G�I

	�����G����F


��K���I���E��F�H�	�FJ���EM�OF���L���	�����F�IGF��L�G���E��Q�R�����	��FGL���L����E�K���E��������G�I�������

���F�����F�	���I������IIH�����IG�N�P�F
�DE�F�E�K���E�������G�I���	�HF��E��������E�GL���G�G�L�EH���

E��I�EJ�	�����II�LM����F���L�G����F��H	�H����	�����F


S��G���HFGK��G�K�F�GP��G���TUE�F��VV�W��H�L�V�K�F�GP��G��X�GF��E��������	��FGL���L���	�FF��O���K��G�O��O

G���	���E��FG��F�HF�P��E�F�E�L���E��H�L��IOG�P�P��H�L���L����H��E���FF�FF��E���GFNF���F�L����E�

GL���G�G�L��	�����F
�DE�G���HFGK�G�K�F�GP��G���M�HIL�GL��IIOG�	IHL�
�

Y S�F����L��FE�II�M�Z	�K��G��F��	��FF�E��FG������FFGF��G���FF�FFG�P��E���Z���������OG���	��L

F�GIF
�DE��L���E���E��Z	�K��G��FM�HILGL��IIO�Z���L��E��HPE���OR�L�W��H�LJ�����OG���	��L

F�GIFJ�G����	I�������H��I�F�GIF
�

Y ����������E�I�F�����E��G�F��II��G��F�����G���G�PM�IIFJMEG	E�M�HILGL��IIO�Z���L�G������E�

P��H�LM�������I�J���L����HF�L����FH�F�[H����P��H�LM����F���IG�P���L�P��H�L�P�F����G���G�P
�

Y \��������O	E��G	�I���F�G�P���F�GI���LP��H�LM����F���I�F����������G�I�	�����G����F�GL���G�G�L�G�

�E��Q�R
�

WGK����E��FG��F�	H������HF�P����L�E���Z��������H�G�L�F��KG	�F�������E�E��FG��J�E��G�K�F�GP��G���	�HIL���

H�L����N��G���M���E�F�F
�

Y U���L���IG�G����E�F�J�MG�E��E���Z�I������OI�	��G��F��G�P���FG�G���L�]ME������FFG�I�̂J�G������F

��F����������H�G�L�F��KG	�F���L���G���G�G�P��		�FF�����E��ZGF�G�P��HFG��FF����E��FG��
�

Y U�F��L���IG�G���E�F�JH�GIGFG�P��E��L����������E��G�G�G�I��E�F�������P�����O����F���	��	���_

	�����G���G��J��L������P������KG�HFIOG��		�FFG�I������FJ�FH	E��F�������E�E���HGILG�PFJ��H�I

�H��F���L�G�����F�MG�E�EGPE�H�G�L�F��KG	��L��FG�OTFE�HIL�E�O�������K�LX
�

�E�HIL���O����L���IG�G���M��NF���H�L����N��J���L��E��H�I�GIIG�P�F���G�������G�F��	�GK�J��U����I������O

U�FF�����T�		��LG��L�O�E������OU�FF�SIIG��	�X�MGII�IGN�IO�����[HG��L
V���LLG�G��J�G����O�����	�FF��O���

F��	G�IGF������GP�G�G�����F�L��[HG�����_�I����������HF�L
�

SF���������E��L���IG�G���M��NFJ��E��H�L��P��H�L��H�I�F����P�����NF���L�E�G��FF�	G���L�G����F��H	�H��

FE�HIL����L�	���GFFG���L���L�����K�L����� �E�FG���OF��	G�IGF�F
�H�G�P��E�G�����K�IJ���P���

��KG��������I���PG����FE�HIL������L�FG�������FF�FF���OG���	���E�OE�K��E�L�����E��P��H�L
DEGF�	�HIL

G�K�IK��F�GIF���IG�P���L���F�G�P�����E��F�GIF�������E���L��L̀�	��������E�����N
�E�HIL�E�����NF�E�K�

I��N�LJG����O�����	�FF��O����E��G���	��L�F�GIF�����������K�L������E��FG��J�����F������������G��FG�H

����LG��G�������H�L����N��
�

a������P����	E�G	�I����F��	�GK�J��E��G���HFGK�G�K�F�GP��G���FE�HIL�G�	IHL�����KGFG�������	EG����Z	�K���L

��G�I�G�F�����FF�FF�����	EF���GIG�O��L��E�G����FG�O�����OP��H�LM��������G�F
DE����	EG����Z	�K���L���G�I
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UVWXYZ[\[YWXX]̂_̀aZYb_]cY\Vad_W\WXVea]f]gẀ[fĥ_iajkY\ValmiW_]mcam\Yngam̀j[mZo[\̂_[fYpaX]̂_̀aXq[faXr

s$tu$v�t$1IwIxyHzx%w�{HJu%sHtxw
%v)!� |}

7��~�|%�+�$�sI1��Jz���$
��
����~� "#!�#!!+
N�������~��! **��)�*!*�

s$
��������&���������@&����������~
��,�����&���&��#��-��
!) +* "++""

��:�~�  �1&�&��� ! "
��



���������	�����	��
�����

������������������������� �!"������!�#$#%&�'������"�()�*"�+��"��"�,$$$-%#$.

(��"�')�+��"

("����� )//"�!����0"��"!�102

()�"�/����+�*)+�"�� �+���

3�������+�!)�"�/����+��4)�/"�5������*)+�"�� �+���

("��������!)�"�/����+��4)�/"�5������*)+�"�� �+���

3�������+�!)�"�/����+��4)�/"�5�0"��)0�*)+�"�� �+���

("��������!)�"�/����+��4)�/"�5�0"��)0�*)+�"�� �+���

3�������+�!)�"�/����+��4)�/"�5�+���*)+�"�� �+���

("��������!)�"�/����+��4)�/"�5�+���*)+�"�� �+���

6"����7�*)+�"�� �+���

3�������+� "����7��4)�/"�5������*)+�"�� �+���

("�������� "����7��4)�/"�5������*)+�"�� �+���

3�������+� "����7��4)�/"�5�0"��)0�*)+�"�� �+���

("������� "����7��4)�/"�5�0"��)0�*)+�"�� �+���

3�������+� "����7��4)�/"�5�+���*)+�"�� �+���

("�������� "����7��4)�/"�5�+���*)+�"�� �+���

'��"���/��0�����

8�����)���*"��4)�/"�

(�+) +"����7���!7

9���+���/��0�����

:;<
���������	�����	��
�����

=	>���?
���@��
:AB C

D���!!"!!0"����/��"�*)+�"�� �+����/���)�����"�������++)�������!�����"��������)��+"*"+� �!"�������"
�����+�����+5��"�+�����+5�������"�+�����+���!��+�����"���"!�����������"�7�+�0"��"!4)��"�����&�E��)�����"�
*)+�"�� �+����!��"!��� "��!�F���5G"��)0��9���!�/�++��!H

F����ID�"�!� +"���"�!�+�����!0�����++)�����������)�����"�&J�"���"�+�7"+��� "�������"��!"� �����
+"�������!��+!�������"�� !"��"��/+���"�0"� �+���!)�"�/����+��"��!��!&
G"��)0�IK��"�0"����"� "��""���������+��*)+�"�� �+���&
9��ID�"�!���������*��"��"��"��"!������"�����/��0���++)����&�J�"���"�+�7"+���� "��������"��!"� �+��
+"�������!��+!����L����"���"!"��"��/!)�"�/����+��"��!��!��������"��!"�� ��+���"�0"� �+���&

M"��)�"!���"���!�+��"�������"�E��)�����"�*)+�"�� �+���0�����N�O	
PQR

F'SJ'T�S'DU5UVWKXV(5�YK9J(FKSV5
(T,$�#EZ

=	[H�E(I.\'IFUDI�9XI�]'
�̂���	[H�#%&$_&$$.
����
�	[H�̀$#--]�,]-$-_

F'
��������)!��������4)"!����!���H
��/�a���)��!)�"&��0�b
$,#.-#%..%%

c��	H�##�D)�)!��#$#%
.̀



�� �������� 	
����
 	������
����� 	
���������������
 ��������������


� ������ !"##$%&'($���)�*$��+�,
-%��*�.$(�/ 0%+*1�$2"�) %3
4�56�7"(� %$/�(��&
'+#/�� 0�*($���)�*$��+�,
-%+0"*��8 9 0%+*1�:2"�) %;
<+�!". %)�*�$(�:2"�) %

= $*6��5�*($��,�4�56
>�)�(�%$��+��8$(" ,
?@AB
C�("��+��8$(" ,DAA3
EEA##F& $%

7"(� %$/�(��&,�3
:2"�) %�&. ,�3
G6�*1� ��,�HD#
-$�*6�� ���8$(" ,�HIAB
J *6$%5 �.+� ���$(,�<+
C$�$

7"(� %$/�(��&,�4�56
:2"�) %�&. ,�-%��*�.$(
K(+L�# *6$���#,�M ((
*+�� *� 0�)%$*�"% �

N OP��	 	
����
Q�������������R
S���������T��������U
����V
W��X�Y
�����T����

Q��T������������������R
S���
���Z����������[U
����\
]�	
����������[U
����

����X���������R
������������
�������������Z��
�R�̂_̀a
���
�����Z��
�Rb̀ V̀
PP̀���
���

Y
�����T����
R�V
[U
�����
��RV
cX�������R�db�
S���X�����Z��
�R�dèa
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Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 1

Network Details

Manhole Schedule
Manhole Catchment

Area (ha)
Size (mm) Type CL (m) IL (m) Depth To

Soffit (m)
Easting (m) Northing (m)

S1 0.002 100 Type E 134.468 134.365 0.003 402360.854 163062.473
S2 0.001 100 Type E 134.480 134.363 0.016 402359.877 163064.213
S5 0.001 100 Type E 134.488 134.360 0.028 402357.505 163066.263
S6 0.001 --- Type E 134.600 134.357 0.142 402356.611 163069.088

S10 0.000 --- Type E 134.600 134.350 0.150 402349.532 163070.137
S11 0.002 100 Type E 134.468 134.011 0.307 402348.006 163066.025
S13 0.000 100 Type E 134.440 134.000 0.290 402343.215 163064.106
S14 0.000 100 Type E 134.449 133.995 0.304 402340.771 163063.617
S15 0.000 100 Type E 134.490 133.989 0.351 402337.720 163063.617
S16 0.000 100 Type E 134.537 133.981 0.406 402333.990 163062.938
S18 0.000 100 Type E 134.548 133.975 0.422 402331.439 163061.377
S20 0.000 100 Type E 134.510 133.969 0.391 402329.210 163058.933
S22 0.000 150 Type E 134.479 133.964 0.365 402328.144 163056.932
S23 0.000 0x0 Type C 134.458 133.958 0.350 402326.603 163054.329

S24-TANK-4 0.000 150 Type E 134.388 133.020 1.218 402311.292 163043.481
S26 0.000 1350 Type C 134.321 133.159 1.012 402349.559 163060.736

S27-TANK-1 0.000 1350 Type C 134.054 133.116 0.789 402350.046 163047.682
S29 0.083 0x0 Type C 134.164 133.030 0.909 402357.036 163043.247
S30 0.000 1350 Type C 134.099 133.025 0.849 402350.379 163042.885
S31 0.000 150 Type E 134.033 133.010 0.798 402332.269 163041.903
S32 0.049 0x0 Type B 134.207 132.990 0.992 402326.850 163041.143
S33 0.023 0x0 Type B 134.140 132.746 1.169 402316.199 163034.215
S34 0.000 225 Type E 134.169 132.734 1.210 402314.613 163033.125

S35-TANK-2 0.000 150 Type E 134.237 132.701 1.311 402304.799 163027.177
S36 0.000 0x0 Type C 134.241 132.697 1.319 402303.827 163026.541
S37 0.012 --- Type E 134.092 133.990 0.002 402368.168 163021.870
S38 0.000 150 Type E 134.118 133.045 0.848 402366.683 163021.892

S39-TANK-3 0.000 150 Type E 134.000 132.993 0.782 402349.701 163021.094
S40 0.084 0x0 Type C 134.000 132.975 0.800 402347.179 163020.097
S41 0.007 0x0 Type B 134.177 132.781 1.171 402305.532 163017.844
S42 0.024 150 Type E 134.335 132.984 1.201 402293.140 163029.114

S43-CC 0.000 1200 Type C 134.185 132.673 1.362 402297.593 163025.011
S44 0.000 0x0 Type C 134.155 132.650 1.280 402295.131 163018.592
S45 0.000 0x0 Type B 134.385 132.630 1.605 402289.588 163016.486

Unknown-1 0.000 0 Unknown 134.700 132.650 1.600 402300.674 163061.454
2013 0.000 1350 Type B 134.687 132.530 1.707 402294.809 163051.715
2012 0.000 1350 Type B 134.406 132.200 1.756 402272.706 163033.333
2904 0.000 1350 Type B 133.728 131.028 2.250 402245.557 162994.877

Unknown-2 0.000 0 Unknown 133.450 130.820 2.180 402244.027 162973.226

Pipe Schedule
Pipe Number US Manhole US IL (m) DS Manhole DS IL (m) Shape Dimension

(mm)
Length (m) Gradient

(1:x)
Roughness

(mm)
US Depth To

Soffit (m)
DS Depth To

Soffit (m)

1.000 S1 134.365 S2 134.363 Circ 100 1.996 1000 0.600 0.003 0.016
1.001 S2 134.363 S5 134.360 Circ 100 3.135 1000 0.600 0.016 0.028
1.002 S5 134.360 S6 134.357 Circ 100 2.963 1000 0.600 0.028 0.142
1.003 S6 134.357 S10 134.350 Circ 100 7.157 1000 0.600 0.142 0.150
1.004 S10 134.350 S11 134.011 Circ 150 4.386 13 0.600 0.100 0.307
1.005 S11 134.011 S13 134.000 Circ 150 5.161 476 0.600 0.307 0.290
1.006 S13 134.000 S14 133.995 Circ 150 2.492 500 0.600 0.290 0.304
1.007 S14 133.995 S15 133.989 Circ 150 3.051 500 0.600 0.304 0.351
1.008 S15 133.989 S16 133.981 Circ 150 3.792 500 0.600 0.351 0.406
1.009 S16 133.981 S18 133.975 Circ 150 2.991 500 0.600 0.406 0.422
1.010 S18 133.975 S20 133.969 Circ 150 3.307 500 0.600 0.422 0.391
1.011 S20 133.969 S22 133.964 Circ 150 2.267 500 0.600 0.391 0.365
1.012 S22 133.964 S23 133.958 Circ 150 3.025 500 0.600 0.365 0.350
1.013 S23 133.958 S24-TANK-4 133.896 Circ 150 18.764 300 0.600 0.350 0.342
1.014 S24-TANK-4 133.020 S33 132.821 Circ 150 10.485 53 0.600 1.218 1.169
2.000 S26 133.159 S27-TANK-1 133.116 Circ 150 13.063 299 0.600 1.012 0.789
2.001 S27-TANK-1 133.116 S30 133.100 Circ 150 4.808 303 0.600 0.789 0.849
3.000 S29 133.030 S30 133.025 Circ 225 6.666 1240 0.600 0.909 0.849



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 2

Pipe Schedule
Pipe Number US Manhole US IL (m) DS Manhole DS IL (m) Shape Dimension

(mm)
Length (m) Gradient

(1:x)
Roughness

(mm)
US Depth To

Soffit (m)
DS Depth To

Soffit (m)

2.002 S30 133.025 S31 133.010 Circ 225 18.137 1240 0.600 0.849 0.798
2.003 S31 133.010 S32 132.990 Circ 225 5.472 274 0.600 0.798 0.992
2.004 S32 132.990 S33 132.746 Circ 225 12.706 52 0.600 0.992 1.169
1.015 S33 132.746 S34 132.734 Circ 225 1.925 160 0.600 1.169 1.210
1.016 S34 132.734 S35-TANK-2 132.701 Circ 225 11.476 342 0.600 1.210 1.311
1.017 S35-TANK-2 132.701 S36 132.697 Circ 225 1.162 302 0.600 1.311 1.319
1.018 S36 132.697 S43-CC 132.673 Circ 225 6.419 269 0.600 1.319 1.287
4.000 S37 133.990 S38 133.973 Circ 100 1.485 89 0.600 0.002 0.045
4.001 S38 133.045 S39-TANK-3 132.993 Circ 225 17.000 327 0.600 0.848 0.782
4.002 S39-TANK-3 132.993 S40 132.975 Circ 225 2.712 150 0.600 0.782 0.800
4.003 S40 132.975 S41 132.781 Circ 225 41.708 215 0.600 0.800 1.171
4.004 S41 132.781 S43-CC 132.673 Circ 225 10.696 99 0.600 1.171 1.287
5.000 S42 132.984 S43-CC 132.673 Circ 150 6.056 19 0.600 1.201 1.362
1.019 S43-CC 132.673 S44 132.650 Circ 225 6.874 300 0.600 1.287 1.280
1.020 S44 132.650 S45 132.630 Circ 225 5.929 295 0.600 1.280 1.530
1.021 S45 132.630 2904 131.328 Circ 150 49.048 38 0.600 1.605 2.250
6.000 Unknown-1 132.650 2013 132.530 Circ 450 11.368 95 0.600 1.600 1.707
6.001 2013 132.530 2012 132.200 Circ 450 28.748 87 0.600 1.707 1.756
6.002 2012 132.200 2904 131.028 Circ 450 47.074 40 0.600 1.756 2.250
1.022 2904 131.028 Unknown-2 130.820 Circ 450 21.705 104 0.600 2.250 2.180

Permeable Paving Schedule
Permeable Paving Assigned

Manhole
Effective Storage

Volume (m3)
CL (m) IL (m) Storage Infil Rate

(m/hr)
Safety
Factor

Easting (m) Northing (m)

Permeable Paving1 S42 42.833 134.335 133.605 0.00000000 2.00 402322.638 163052.057

Outfall Details

Outfall Manhole Unknown-2 : Free Discharge

Flow Control Details

Pond Structure at Manhole S10
Pond Invert (m) Max Depth (m) Volume To Water

Level (m3)
Water Level (m) Freeboard (m) Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

134.350 0.250 2.672 134.500 0.100 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 3

Pond Depth/Area Diagram at S10

M
ax

 D
ep

th
 (

m
)

0.01m (1Yr 120Min Summer)0.01m (2Yr 30Min Winter)

0.02m (30Yr+40% 15Min Winter)0.03m (100Yr+45% 15Min Winter)

Swale 1 at S10 (100Yr+45% 15Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 16min 32min 48min 64min
0m

0.01m

0.02m

0.03m (10min)

Tank Structure at Manhole S24-TANK-4
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

132.980 0.800 95.00 237.976 226.077 180.862 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 4

Tank 3 at S24-TANK-4 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.13m

0.26m

0.39m

0.52m

0.65m
0.66m (1422min)

Tank Structure at Manhole S27-TANK-1
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

133.110 0.400 95.00 77.947 74.049 29.620 0.00000000 0.00000000 2.00

Tank 1 at S27-TANK-1 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.13m

0.26m

0.39m

0.52m

0.42m (2874min)



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 5

Tank Structure at Manhole S35-TANK-2
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

132.690 1.200 95.00 74.819 71.078 85.294 0.00000000 0.00000000 2.00

Tank 2 at S35-TANK-2 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.25m

0.50m

0.75m

0.95m (1421min)

Pond Structure at Manhole S37
Pond Invert (m) Max Depth (m) Volume To Water

Level (m3)
Water Level (m) Freeboard (m) Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

133.967 0.125 2.059 134.092 0.000 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 6

Pond Depth/Area Diagram at S37

M
ax

 D
ep

th
 (

m
)

0.04m (1Yr 30Min Winter)

0.05m (2Yr 15Min Winter)

0.09m (30Yr+40% 15Min Winter)

0.10m (100Yr+45% 15Min Winter)

Swale 2 at S37 (100Yr+45% 15Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 16min 32min 48min 64min
0m

0.03m

0.06m

0.09m

0.10m (10min)

Tank Structure at Manhole S39-TANK-3
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

132.975 0.400 95.00 42.500 40.375 16.150 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 7

Tank 3 at S39-TANK-3 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.13m

0.26m

0.39m

0.52m

0.65m

0.55m (2864min)

Controls within Manhole S43-CC

Hydro-Brake® Optimum Control
Model Ref Design Depth

(m)
Design Flow

(l/s)
Invert Offset

(m)
FF Head (m)FF Flow (l/s) KF Head

(m)
KF Flow (l/s)

SHE-0031-5000-1250-5000 1.250 0.500 0.000 0.134 0.307 0.273 0.262



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 8

Hydro-Brake® Optimum Control from S43-CC to S44
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Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 9

Simulation Settings
FEH2022 (point): Filename=FEH_Point_Descriptors_402289_163019_v5_1_0.xml

Summer (Cv min: 0.75, max: 1.00), Winter (Cv min: 0.84, max: 1.00)

Global Time of Entry: 5.0 mins

Durations (mins): 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440

Return Periods (yrs) + Climate Change: (1, +0%), (2, +0%), (30, +40%), (100, +45%)

Manhole Flood Risk Freeboard: 0.300m

Simulated Rainfall Events
Storm Average Intensity

(mm/hr)
Runoff

Continuity %
Flow

Continuity %
Storm Average Intensity

(mm/hr)
Runoff

Continuity %
Flow

Continuity %

1Yr 15Min Winter 12.859 0.00 1.30 30Yr+40% 15Min Summer 108.532 0.00 2.06
1Yr 15Min Summer 12.859 0.00 1.30 30Yr+40% 15Min Winter 108.532 0.00 2.10
1Yr 30Min Winter 8.387 0.00 1.13 30Yr+40% 30Min Summer 70.683 0.00 2.12

1Yr 30Min Summer 8.387 0.00 1.18 30Yr+40% 30Min Winter 70.683 0.00 2.15
1Yr 60Min Winter 5.221 0.00 0.95 30Yr+40% 60Min Summer 43.887 0.00 2.10

1Yr 60Min Summer 5.221 0.00 1.02 30Yr+40% 60Min Winter 43.887 0.00 2.10
1Yr 120Min Summer 4.442 0.00 0.54 30Yr+40% 120Min Summer 26.861 0.00 2.04
1Yr 120Min Winter 4.442 0.00 0.53 30Yr+40% 120Min Winter 26.861 0.00 2.13

1Yr 180Min Summer 3.891 0.00 0.53 30Yr+40% 180Min Summer 20.052 0.00 2.07
1Yr 180Min Winter 3.891 0.00 0.80 30Yr+40% 180Min Winter 20.052 0.00 2.20

1Yr 240Min Summer 3.306 0.00 0.63 30Yr+40% 240Min Summer 16.195 0.00 2.08
1Yr 240Min Winter 3.306 0.00 2.82 30Yr+40% 240Min Winter 16.195 0.00 2.24

1Yr 360Min Summer 2.632 0.00 1.98 30Yr+40% 360Min Summer 11.946 0.00 2.12
1Yr 360Min Winter 2.632 0.00 1.37 30Yr+40% 360Min Winter 11.946 0.00 2.27

1Yr 480Min Summer 2.223 0.00 2.03 30Yr+40% 480Min Summer 9.600 0.00 2.10
1Yr 480Min Winter 2.223 0.00 1.42 30Yr+40% 480Min Winter 9.600 0.00 2.27

1Yr 600Min Summer 1.924 0.00 1.82 30Yr+40% 600Min Summer 8.071 0.00 2.07
1Yr 600Min Winter 1.924 0.00 1.25 30Yr+40% 600Min Winter 8.071 0.00 2.23
1Yr 720Min Winter 1.698 0.00 1.04 30Yr+40% 720Min Summer 6.985 0.00 2.04

1Yr 720Min Summer 1.698 0.00 1.24 30Yr+40% 720Min Winter 6.985 0.00 2.29
1Yr 960Min Summer 1.391 0.00 0.39 30Yr+40% 960Min Summer 5.554 0.00 1.93
1Yr 960Min Winter 1.391 0.00 1.07 30Yr+40% 960Min Winter 5.554 0.00 2.21

1Yr 1440Min Summer 1.044 0.00 0.55 30Yr+40% 1440Min Summer 3.996 0.00 1.70
1Yr 1440Min Winter 1.044 0.00 0.98 30Yr+40% 1440Min Winter 3.996 0.00 1.93
2Yr 15Min Summer 28.534 0.00 0.90 100Yr+45% 15Min Summer 143.803 0.00 2.05
2Yr 15Min Winter 28.534 0.00 0.88 100Yr+45% 15Min Winter 143.803 0.00 2.07

2Yr 30Min Summer 18.400 0.00 0.80 100Yr+45% 30Min Summer 94.311 0.00 2.02
2Yr 30Min Winter 18.400 0.00 0.85 100Yr+45% 30Min Winter 94.311 0.00 2.07

2Yr 60Min Summer 11.433 0.00 1.03 100Yr+45% 60Min Summer 58.976 0.00 2.15
2Yr 60Min Winter 11.433 0.00 1.39 100Yr+45% 60Min Winter 58.976 0.00 2.41
2Yr 120Min Winter 8.117 0.00 2.08 100Yr+45% 120Min Summer 35.361 0.00 2.33

2Yr 120Min Summer 8.117 0.00 2.37 100Yr+45% 120Min Winter 35.361 0.00 2.48
2Yr 180Min Summer 6.539 0.00 2.06 100Yr+45% 180Min Summer 26.156 0.00 2.41
2Yr 180Min Winter 6.539 0.00 1.75 100Yr+45% 180Min Winter 26.156 0.00 2.55

2Yr 240Min Summer 5.403 0.00 1.53 100Yr+45% 240Min Summer 21.144 0.00 2.45
2Yr 240Min Winter 5.403 0.00 1.74 100Yr+45% 240Min Winter 21.144 0.00 2.61

2Yr 360Min Summer 4.143 0.00 1.55 100Yr+45% 360Min Summer 15.631 0.00 2.50
2Yr 360Min Winter 4.143 0.00 1.68 100Yr+45% 360Min Winter 15.631 0.00 2.63

2Yr 480Min Summer 3.410 0.00 1.48 100Yr+45% 480Min Summer 12.600 0.00 2.48
2Yr 480Min Winter 3.410 0.00 1.61 100Yr+45% 480Min Winter 12.600 0.00 2.63
2Yr 600Min Winter 2.900 0.00 1.52 100Yr+45% 600Min Summer 10.637 0.00 2.46

2Yr 600Min Summer 2.900 0.00 1.38 100Yr+45% 600Min Winter 10.637 0.00 2.69
2Yr 720Min Summer 2.527 0.00 1.28 100Yr+45% 720Min Summer 9.244 0.00 2.43
2Yr 720Min Winter 2.527 0.00 1.43 100Yr+45% 720Min Winter 9.244 0.00 2.59

2Yr 960Min Summer 2.038 0.00 1.06 100Yr+45% 960Min Summer 7.390 0.00 2.35
2Yr 960Min Winter 2.038 0.00 1.24 100Yr+45% 960Min Winter 7.390 0.00 2.52

2Yr 1440Min Summer 1.499 0.00 1.01 100Yr+45% 1440Min Winter 5.336 0.00 2.39
2Yr 1440Min Winter 1.499 0.00 0.86 100Yr+45% 1440Min Summer 5.336 0.00 2.30



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 10

Simulation Results
Return Period (yrs) + Climate Change (%):

1yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 11 134.384 0.019 0.078 OK
S2 15 min Winter 11 134.383 0.020 0.120 OK
S5 15 min Winter 11 134.382 0.022 0.169 OK
S6 15 min Winter 11 134.380 0.022 0.211 OK

S10 120 min Summer 68 134.356 0.006 0.159 OK
S11 120 min Summer 67 134.027 0.016 0.201 OK
S13 120 min Summer 68 134.017 0.017 0.200 OK
S14 120 min Summer 69 134.012 0.016 0.199 OK
S15 120 min Summer 69 134.005 0.016 0.199 OK
S16 120 min Summer 70 133.998 0.016 0.198 OK
S18 180 min Summer 101 133.992 0.016 0.197 OK
S20 180 min Summer 102 133.985 0.016 0.197 OK
S22 180 min Summer 103 133.981 0.016 0.196 OK
S23 180 min Summer 104 133.973 0.015 0.196 OK

S24-TANK-4 1440 min Winter 1245 133.027 0.047 0.008 OK
S26 15 min Winter 0 133.159 0.000 0.000 OK

S27-TANK-1 15 min Winter 0 133.110 0.000 0.000 OK
S29 15 min Winter 8 133.112 0.082 4.947 OK
S30 15 min Winter 9 133.106 0.081 4.690 OK
S31 1440 min Summer 1306 133.070 0.060 0.716 OK
S32 600 min Winter 783 133.068 0.078 0.667 OK
S33 720 min Winter 892 133.066 0.320 5.248 Surcharged
S34 720 min Winter 892 133.066 0.332 5.194 Surcharged

S35-TANK-2 720 min Winter 764 133.066 0.376 4.492 Surcharged
S36 720 min Winter 764 133.066 0.369 3.348 Surcharged
S37 30 min Winter 19 134.007 0.041 0.412 OK
S38 600 min Winter 659 133.066 0.021 0.000 OK

S39-TANK-3 720 min Winter 895 133.066 0.091 0.126 OK
S40 720 min Winter 894 133.066 0.091 1.654 OK
S41 720 min Winter 893 133.066 0.285 2.685 Surcharged
S42 720 min Winter 893 133.066 0.081 0.008 OK

S43-CC 720 min Winter 893 133.066 0.393 2.953 Surcharged
S44 1440 min Winter 611 132.666 0.016 0.307 OK
S45 1440 min Winter 2531 132.641 0.011 0.307 OK

Unknown-1 15 min Winter 0 132.650 0.000 0.000 OK
2013 15 min Winter 0 132.530 0.000 0.000 OK
2012 15 min Winter 0 132.200 0.000 0.000 OK
2904 1440 min Winter 2531 131.039 0.011 0.307 OK

Unknown-2 1440 min Winter 2531 130.828 0.008 0.307 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 11 S1 S2 0.019 0.137 0.098 0.053 OK
1.001 15 min Winter 11 S2 S5 0.021 0.125 0.124 0.067 OK
1.002 15 min Winter 11 S5 S6 0.022 0.138 0.172 0.094 OK
1.003 30 min Winter 20 S6 S10 0.013 0.378 0.213 0.116 OK
1.004 120 min Summer 68 S10 S11 0.011 0.267 0.159 0.003 OK
1.005 120 min Summer 68 S11 S13 0.016 0.192 0.201 0.025 OK
1.006 120 min Summer 68 S13 S14 0.017 0.189 0.200 0.026 OK
1.007 120 min Summer 69 S14 S15 0.016 0.189 0.199 0.026 OK
1.008 120 min Summer 70 S15 S16 0.016 0.189 0.198 0.025 OK
1.009 120 min Summer 71 S16 S18 0.016 0.188 0.198 0.025 OK
1.010 180 min Summer 102 S18 S20 0.016 0.188 0.197 0.025 OK
1.011 180 min Summer 102 S20 S22 0.016 0.187 0.197 0.025 OK
1.012 180 min Summer 103 S22 S23 0.016 0.199 0.196 0.025 OK
1.013 180 min Summer 104 S23 S24-TANK-4 0.014 0.244 0.196 0.019 OK
1.014 480 min Summer 403 S24-TANK-4 S33 0.108 0.732 9.977 0.407 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 11

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.000 15 min Winter 0 S26 S27-TANK-1 0.000 0.000 0.000 0.000 OK
2.001 15 min Winter 9 S27-TANK-1 S30 0.003 0.000 0.000 0.000 OK
3.000 15 min Winter 8 S29 S30 0.081 0.392 4.890 0.340 OK
2.002 15 min Winter 9 S30 S31 0.070 0.458 4.784 0.333 OK
2.003 720 min Winter 892 S31 S32 0.067 0.388 1.014 0.033 OK
2.004 600 min Winter 1042 S32 S33 0.151 0.456 2.829 0.039 OK
1.015 720 min Summer 751 S33 S34 0.225 0.400 11.375 0.277 OK
1.016 960 min Winter 572 S34 S35-TANK-2 0.225 0.282 11.208 0.403 OK
1.017 1440 min Winter 2217 S35-TANK-2 S36 0.225 0.247 8.650 0.292 OK
1.018 720 min Winter 889 S36 S43-CC 0.225 0.093 3.703 0.118 OK
4.000 30 min Winter 19 S37 S38 0.017 0.473 0.420 0.065 OK
4.001 720 min Winter 895 S38 S39-TANK-3 0.047 0.196 0.122 0.004 OK
4.002 720 min Winter 895 S39-TANK-3 S40 0.082 0.300 2.478 0.059 OK
4.003 720 min Winter 894 S40 S41 0.158 0.460 2.706 0.077 OK
4.004 720 min Winter 769 S41 S43-CC 0.225 0.219 2.808 0.054 OK
5.000 720 min Winter 893 S42 S43-CC 0.116 0.028 0.350 0.009 OK
1.019 720 min Winter 308 S43-CC S44 0.016 0.249 0.307 0.010 OK
1.020 1440 min Winter 2530 S44 S45 0.013 0.320 0.307 0.010 OK
1.021 1440 min Winter 2531 S45 2904 0.011 0.541 0.307 0.011 OK
6.000 15 min Winter 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Winter 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 2531 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 2531 2904 Unknown-2 0.009 0.390 0.307 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 480 min Summer 276 133.622 0.017 0.316 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 12

Return Period (yrs) + Climate Change (%):

2yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 10 134.398 0.033 0.235 OK
S2 15 min Winter 10 134.397 0.034 0.354 OK
S5 15 min Winter 10 134.395 0.035 0.500 OK
S6 15 min Winter 10 134.391 0.034 0.623 OK

S10 30 min Winter 21 134.360 0.010 0.419 OK
S11 30 min Winter 20 134.037 0.026 0.536 OK
S13 30 min Winter 21 134.027 0.027 0.528 OK
S14 30 min Winter 22 134.022 0.027 0.513 OK
S15 30 min Winter 22 134.015 0.026 0.518 OK
S16 30 min Winter 23 134.008 0.026 0.507 OK
S18 30 min Winter 23 134.002 0.026 0.509 OK
S20 30 min Winter 24 133.995 0.026 0.498 OK
S22 30 min Winter 25 133.990 0.025 0.485 OK
S23 30 min Winter 25 133.981 0.023 0.488 OK

S24-TANK-4 1440 min Winter 1368 133.095 0.115 0.009 OK
S26 15 min Summer 0 133.159 0.000 0.000 OK

S27-TANK-1 15 min Winter 12 133.111 0.001 0.000 OK
S29 15 min Winter 8 133.151 0.121 10.979 OK
S30 15 min Winter 8 133.142 0.117 10.902 OK
S31 15 min Winter 9 133.095 0.085 10.167 OK
S32 1440 min Winter 1371 133.095 0.105 0.133 OK
S33 1440 min Winter 1462 133.097 0.350 0.287 Surcharged
S34 1440 min Winter 1456 133.095 0.361 0.000 Surcharged

S35-TANK-2 1440 min Winter 1372 133.095 0.405 0.164 Surcharged
S36 1440 min Winter 1362 133.095 0.398 0.058 Surcharged
S37 15 min Winter 10 134.019 0.052 1.280 OK
S38 1440 min Winter 1360 133.095 0.050 0.013 OK

S39-TANK-3 1440 min Winter 1361 133.095 0.120 0.014 OK
S40 1440 min Winter 1341 133.095 0.120 0.094 OK
S41 1440 min Winter 1347 133.095 0.314 0.107 Surcharged
S42 1440 min Winter 1416 133.095 0.111 0.030 OK

S43-CC 1440 min Winter 1406 133.095 0.422 0.374 Surcharged
S44 1440 min Winter 1347 132.666 0.016 0.309 OK
S45 1440 min Winter 1348 132.641 0.011 0.309 OK

Unknown-1 15 min Summer 0 132.650 0.000 0.000 OK
2013 15 min Summer 0 132.530 0.000 0.000 OK
2012 15 min Summer 0 132.200 0.000 0.000 OK
2904 1440 min Winter 1348 131.039 0.011 0.309 OK

Unknown-2 1440 min Winter 1374 130.828 0.008 0.309 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 10 S1 S2 0.033 0.153 0.242 0.132 OK
1.001 15 min Winter 10 S2 S5 0.035 0.150 0.360 0.196 OK
1.002 15 min Winter 10 S5 S6 0.035 0.211 0.507 0.276 OK
1.003 15 min Winter 11 S6 S10 0.021 0.550 0.637 0.346 OK
1.004 30 min Winter 21 S10 S11 0.018 0.358 0.430 0.009 OK
1.005 30 min Winter 21 S11 S13 0.027 0.254 0.531 0.066 OK
1.006 30 min Winter 21 S13 S14 0.027 0.250 0.527 0.068 OK
1.007 30 min Winter 22 S14 S15 0.026 0.250 0.520 0.067 OK
1.008 30 min Winter 22 S15 S16 0.026 0.271 0.517 0.066 OK
1.009 30 min Winter 23 S16 S18 0.026 0.313 0.509 0.065 OK
1.010 30 min Winter 24 S18 S20 0.026 0.336 0.505 0.065 OK
1.011 30 min Winter 24 S20 S22 0.025 0.366 0.496 0.064 OK
1.012 30 min Winter 25 S22 S23 0.024 0.361 0.488 0.063 OK
1.013 30 min Winter 26 S23 S24-TANK-4 0.021 0.319 0.480 0.047 OK
1.014 1440 min Winter 1368 S24-TANK-4 S33 0.112 0.717 9.726 0.397 OK
2.000 15 min Summer 0 S26 S27-TANK-1 0.000 0.000 0.000 0.000 OK
2.001 15 min Winter 8 S27-TANK-1 S30 0.030 0.000 0.000 0.000 OK
3.000 15 min Winter 8 S29 S30 0.119 0.510 10.902 0.758 OK
2.002 15 min Winter 8 S30 S31 0.101 0.591 10.175 0.708 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 13

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.003 1440 min Winter 1371 S31 S32 0.095 0.367 1.342 0.043 OK
2.004 1440 min Winter 1371 S32 S33 0.165 0.387 3.158 0.044 OK
1.015 360 min Summer 188 S33 S34 0.225 0.486 11.349 0.277 OK
1.016 120 min Summer 101 S34 S35-TANK-2 0.225 0.451 10.460 0.376 OK
1.017 180 min Summer 307 S35-TANK-2 S36 0.225 0.093 3.702 0.125 OK
1.018 180 min Summer 307 S36 S43-CC 0.225 0.092 3.661 0.116 OK
4.000 15 min Winter 10 S37 S38 0.029 0.638 1.183 0.185 OK
4.001 1440 min Winter 1361 S38 S39-TANK-3 0.076 0.196 0.112 0.004 OK
4.002 1440 min Winter 1512 S39-TANK-3 S40 0.111 0.301 0.713 0.017 OK
4.003 1440 min Winter 1341 S40 S41 0.172 0.325 1.182 0.034 OK
4.004 120 min Summer 90 S41 S43-CC 0.225 0.429 4.674 0.090 OK
5.000 1440 min Winter 1819 S42 S43-CC 0.130 0.030 0.461 0.011 OK
1.019 1440 min Winter 1347 S43-CC S44 0.016 0.249 0.309 0.010 OK
1.020 1440 min Winter 1347 S44 S45 0.013 0.321 0.309 0.010 OK
1.021 1440 min Winter 1348 S45 2904 0.011 0.542 0.309 0.011 OK
6.000 15 min Summer 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Summer 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 1348 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 1374 2904 Unknown-2 0.009 0.390 0.309 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 240 min Summer 144 133.632 0.026 0.624 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 14

Return Period (yrs) + Climate Change (%):

30yr+40%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 9 134.438 0.073 1.075 OK
S2 15 min Winter 9 134.437 0.074 1.586 OK
S5 15 min Winter 9 134.433 0.073 2.226 OK
S6 15 min Winter 9 134.424 0.067 2.752 OK

S10 15 min Winter 10 134.373 0.023 2.631 OK
S11 15 min Winter 10 134.079 0.068 3.200 OK
S13 15 min Winter 11 134.070 0.070 3.027 OK
S14 15 min Winter 11 134.064 0.068 3.044 OK
S15 15 min Winter 11 134.056 0.067 3.041 OK
S16 15 min Winter 12 134.048 0.066 2.845 OK
S18 15 min Winter 12 134.041 0.065 2.875 OK
S20 15 min Winter 12 134.032 0.064 2.888 OK
S22 15 min Winter 12 134.025 0.060 2.881 OK
S23 15 min Winter 13 134.013 0.055 2.744 OK

S24-TANK-4 1440 min Winter 1410 133.425 0.445 0.020 Surcharged
S26 1440 min Winter 1411 133.426 0.266 0.007 Surcharged

S27-TANK-1 1440 min Winter 1415 133.425 0.315 0.003 Surcharged
S29 1440 min Winter 1406 133.425 0.395 0.112 Surcharged
S30 1440 min Winter 1408 133.425 0.401 0.130 Surcharged
S31 1440 min Winter 1406 133.425 0.415 0.103 Surcharged
S32 1440 min Winter 1406 133.425 0.435 0.166 Surcharged
S33 1440 min Winter 1463 133.431 0.684 0.070 Surcharged
S34 1440 min Winter 1465 133.427 0.693 0.000 Surcharged

S35-TANK-2 1440 min Winter 1413 133.425 0.735 0.212 Surcharged
S36 1440 min Winter 1464 133.429 0.733 0.000 Surcharged
S37 15 min Winter 10 134.053 0.087 4.863 OK
S38 1440 min Winter 1463 133.427 0.382 0.002 Surcharged

S39-TANK-3 1440 min Winter 1463 133.426 0.451 0.103 Surcharged
S40 1440 min Winter 1463 133.426 0.451 0.173 Surcharged
S41 1440 min Winter 1412 133.425 0.645 0.120 Surcharged
S42 1440 min Winter 1476 133.425 0.441 0.127 Surcharged

S43-CC 1440 min Winter 1412 133.425 0.752 0.400 Surcharged
S44 1440 min Winter 1413 132.668 0.018 0.398 OK
S45 1440 min Winter 1414 132.642 0.012 0.398 OK

Unknown-1 15 min Summer 0 132.650 0.000 0.000 OK
2013 15 min Summer 0 132.530 0.000 0.000 OK
2012 15 min Summer 0 132.200 0.000 0.000 OK
2904 1440 min Winter 1415 131.040 0.012 0.398 OK

Unknown-2 1440 min Winter 1415 130.830 0.010 0.398 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 9 S1 S2 0.073 0.176 1.075 0.584 OK
1.001 15 min Winter 9 S2 S5 0.074 0.256 1.585 0.861 OK
1.002 15 min Winter 9 S5 S6 0.070 0.378 2.225 1.209 OK
1.003 15 min Winter 9 S6 S10 0.044 0.828 2.755 1.497 OK
1.004 15 min Winter 10 S10 S11 0.046 0.549 2.486 0.050 OK
1.005 15 min Winter 11 S11 S13 0.069 0.412 3.153 0.394 OK
1.006 15 min Winter 11 S13 S14 0.069 0.409 3.072 0.394 OK
1.007 15 min Winter 11 S14 S15 0.068 0.409 3.041 0.390 OK
1.008 15 min Winter 11 S15 S16 0.067 0.415 3.015 0.387 OK
1.009 15 min Winter 12 S16 S18 0.066 0.470 2.961 0.380 OK
1.010 15 min Winter 12 S18 S20 0.064 0.535 2.888 0.370 OK
1.011 15 min Winter 12 S20 S22 0.062 0.489 2.881 0.369 OK
1.012 15 min Winter 12 S22 S23 0.057 0.629 2.859 0.367 OK
1.013 15 min Winter 13 S23 S24-TANK-4 0.051 0.529 2.814 0.278 OK
1.014 1440 min Winter 1461 S24-TANK-4 S33 0.150 0.073 1.296 0.053 Surcharged
2.000 1440 min Winter 2039 S26 S27-TANK-1 0.150 0.011 0.188 0.018 Surcharged
2.001 960 min Winter 1068 S27-TANK-1 S30 0.150 0.057 1.002 0.099 Surcharged
3.000 15 min Winter 8 S29 S30 0.225 1.038 41.263 2.870 OK
2.002 120 min Winter 77 S30 S31 0.225 0.588 10.375 0.722 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 15

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.003 60 min Winter 37 S31 S32 0.225 0.905 15.820 0.507 OK
2.004 30 min Summer 17 S32 S33 0.225 1.163 43.088 0.597 OK
1.015 15 min Winter 8 S33 S34 0.225 1.376 54.730 1.335 OK
1.016 15 min Winter 8 S34 S35-TANK-2 0.225 1.377 53.740 1.932 OK
1.017 1440 min Winter 2155 S35-TANK-2 S36 0.225 0.102 4.071 0.137 OK
1.018 1440 min Summer 2202 S36 S43-CC 0.225 0.068 2.711 0.086 OK
4.000 15 min Winter 10 S37 S38 0.063 0.923 4.850 0.757 OK
4.001 120 min Winter 71 S38 S39-TANK-3 0.225 0.336 1.725 0.061 OK
4.002 60 min Winter 47 S39-TANK-3 S40 0.225 0.093 3.683 0.087 OK
4.003 30 min Winter 21 S40 S41 0.225 0.967 20.997 0.596 OK
4.004 15 min Winter 9 S41 S43-CC 0.225 0.811 26.484 0.508 OK
5.000 60 min Summer 44 S42 S43-CC 0.150 0.195 3.440 0.085 Surcharged
1.019 1440 min Winter 1413 S43-CC S44 0.018 0.270 0.398 0.013 OK
1.020 1440 min Winter 1414 S44 S45 0.015 0.345 0.398 0.013 OK
1.021 1440 min Winter 1414 S45 2904 0.012 0.586 0.398 0.014 OK
6.000 15 min Summer 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Summer 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 1415 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 1415 2904 Unknown-2 0.011 0.391 0.398 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 60 min Summer 44 133.686 0.081 2.722 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 16

Return Period (yrs) + Climate Change (%):

100yr+45%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 9 134.453 0.088 1.424 OK
S2 15 min Winter 9 134.452 0.088 2.101 OK
S5 15 min Winter 9 134.447 0.087 2.951 OK
S6 15 min Winter 9 134.436 0.079 3.647 OK

S10 15 min Winter 10 134.377 0.027 3.485 OK
S11 15 min Winter 10 134.095 0.084 4.375 OK
S13 15 min Winter 11 134.084 0.084 4.062 OK
S14 15 min Winter 11 134.078 0.083 4.104 OK
S15 15 min Winter 11 134.071 0.082 4.125 OK
S16 15 min Winter 11 134.062 0.081 4.125 OK
S18 15 min Winter 11 134.054 0.079 4.101 OK
S20 15 min Winter 12 134.045 0.076 3.910 OK
S22 15 min Winter 12 134.037 0.073 3.942 OK
S23 15 min Winter 12 134.024 0.066 3.960 OK

S24-TANK-4 1440 min Winter 1413 133.639 0.659 0.025 Surcharged
S26 1440 min Winter 1413 133.639 0.480 0.000 Surcharged

S27-TANK-1 1440 min Winter 1413 133.639 0.529 0.009 Surcharged
S29 1440 min Winter 1410 133.639 0.609 0.132 Surcharged
S30 1440 min Winter 1410 133.639 0.614 0.140 Surcharged
S31 1440 min Winter 1410 133.639 0.629 0.135 Surcharged
S32 1440 min Winter 1410 133.639 0.649 0.208 Surcharged
S33 1440 min Winter 1491 133.644 0.897 0.490 Surcharged
S34 1440 min Winter 1471 133.640 0.906 0.000 Surcharged

S35-TANK-2 1440 min Winter 1414 133.639 0.949 0.246 Surcharged
S36 1440 min Winter 1470 133.641 0.944 0.000 Surcharged
S37 15 min Winter 10 134.066 0.100 6.445 OK
S38 1440 min Winter 1414 133.639 0.594 0.023 Surcharged

S39-TANK-3 1440 min Winter 1465 133.640 0.665 0.687 Surcharged
S40 1440 min Winter 1414 133.639 0.664 0.139 Surcharged
S41 1440 min Winter 1414 133.639 0.858 0.148 Surcharged
S42 1440 min Winter 1414 133.639 0.655 0.008 Surcharged

S43-CC 1440 min Winter 1414 133.639 0.966 0.445 Surcharged
S44 1440 min Winter 1414 132.669 0.019 0.444 OK
S45 1440 min Winter 1415 132.643 0.013 0.444 OK

Unknown-1 15 min Summer 0 132.650 0.000 0.000 OK
2013 15 min Summer 0 132.530 0.000 0.000 OK
2012 15 min Summer 0 132.200 0.000 0.000 OK
2904 1440 min Winter 1416 131.041 0.013 0.444 OK

Unknown-2 1440 min Winter 1416 130.831 0.011 0.444 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 9 S1 S2 0.088 0.195 1.424 0.774 OK
1.001 15 min Winter 9 S2 S5 0.088 0.288 2.100 1.141 OK
1.002 15 min Winter 9 S5 S6 0.083 0.424 2.950 1.603 OK
1.003 15 min Winter 9 S6 S10 0.052 0.885 3.649 1.983 OK
1.004 15 min Winter 10 S10 S11 0.055 0.582 3.428 0.069 OK
1.005 15 min Winter 10 S11 S13 0.084 0.443 4.340 0.542 OK
1.006 15 min Winter 11 S13 S14 0.084 0.441 4.272 0.548 OK
1.007 15 min Winter 11 S14 S15 0.083 0.443 4.184 0.536 OK
1.008 15 min Winter 11 S15 S16 0.081 0.448 4.125 0.529 OK
1.009 15 min Winter 11 S16 S18 0.080 0.460 4.101 0.526 OK
1.010 15 min Winter 12 S18 S20 0.077 0.490 4.056 0.520 OK
1.011 15 min Winter 12 S20 S22 0.074 0.618 3.989 0.511 OK
1.012 15 min Winter 12 S22 S23 0.069 0.581 3.960 0.508 OK
1.013 15 min Winter 12 S23 S24-TANK-4 0.061 0.582 3.966 0.391 OK
1.014 1440 min Summer 678 S24-TANK-4 S33 0.150 0.720 9.786 0.399 Surcharged
2.000 1440 min Summer 1188 S26 S27-TANK-1 0.150 0.031 0.545 0.054 Surcharged
2.001 60 min Winter 63 S27-TANK-1 S30 0.150 0.277 4.889 0.485 Surcharged
3.000 15 min Winter 8 S29 S30 0.225 1.365 54.271 3.775 OK
2.002 15 min Winter 7 S30 S31 0.225 0.746 27.915 1.942 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 17

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.003 15 min Winter 7 S31 S32 0.225 0.891 26.037 0.835 OK
2.004 15 min Winter 8 S32 S33 0.225 1.372 54.558 0.756 OK
1.015 15 min Winter 7 S33 S34 0.225 1.501 59.685 1.456 OK
1.016 15 min Winter 8 S34 S35-TANK-2 0.225 1.497 58.930 2.118 OK
1.017 1440 min Winter 2463 S35-TANK-2 S36 0.225 0.104 4.136 0.140 OK
1.018 960 min Summer 1500 S36 S43-CC 0.225 0.064 2.534 0.081 OK
4.000 15 min Winter 10 S37 S38 0.076 0.960 6.180 0.964 OK
4.001 30 min Winter 19 S38 S39-TANK-3 0.225 0.447 4.697 0.165 OK
4.002 30 min Winter 32 S39-TANK-3 S40 0.225 0.139 5.526 0.131 OK
4.003 15 min Winter 11 S40 S41 0.225 1.080 31.144 0.883 OK
4.004 15 min Winter 8 S41 S43-CC 0.225 0.864 33.153 0.636 OK
5.000 60 min Summer 45 S42 S43-CC 0.150 0.275 4.862 0.120 Surcharged
1.019 1440 min Winter 1414 S43-CC S44 0.019 0.279 0.444 0.015 OK
1.020 1440 min Winter 1415 S44 S45 0.016 0.358 0.444 0.015 OK
1.021 1440 min Winter 1415 S45 2904 0.013 0.606 0.444 0.015 OK
6.000 15 min Summer 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Summer 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 1416 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 1416 2904 Unknown-2 0.012 0.391 0.444 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 60 min Summer 45 133.709 0.104 4.890 OK
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� Planning and connection

ACO Q-Brake Vortex addresses the
planning and connection requirements
set out in the Floods and Water
Management Act. Where a discharge
restriction is in place, ACO Q-Brake
Vortex regulates the surface water
flow to the specified rate.

� Tailored performance

Each ACO Q-Brake Vortex is tailored
to the specific performance
requirements of the application
providing optimum efficiency within
the system.

� Optimum hydraulic efficiency

The mechanism employed within ACO
Q-Brake Vortex provides superior
hydraulic performance in comparison
to traditional flow control systems.

� Water Authority Approval

ACO Q-Brake Vortex has been
approved for use by a number of
water authorities including Severn
Trent, Anglian and Scottish Water.

� Proven performance

ACO Q-Brake Vortex is UK
manufactured and has been
independently laboratory tested to
verified discharge rates.

� Simplified access and maintenance

ACO Q-Brake Vortex has large clear
openings making it less prone to
blockage. The absence of any loose
parts also reduces maintenance
requirements.

The patented bypass door and
emergency drain down facility allows
ACO Q-Brake Vortex to be remotely
accessed from the surface to allow the
upstream system to be independently
drained, completely bypassing the
inlet. Building Regulations 2000
Section H discourages direct man
access to sewer manholes.

� Reduces total installed cost

ACO Q-Brake Vortex allows more flow
at lower heads, reducing the need for
on-site storage volume requirements
lowering installation costs.

� Ease of installation

Each ACO Q-Brake Vortex unit is
custom built to suit the profile of the
chamber. Radius fixing options remove
the need for additional benching -
simplifying installation and reducing
cost.

� WinDes

ACO Q-Brake Vortex can be sized and
modelled on the latest version of the
design software and can be
incorporated into the overall hydraulic
drainage design.

Why choose ACO Q-Brake Vortex?
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ACO Q-plate with
200mm orifice
(Grey plate)

500mm inlet pipe

Step 1:

Construct the chamber that is to house
the ACO Q-Plate orifice control. Note that
if the chamber has a curved wall (e.g. a
concrete ring manhole), the diameter of
the chamber should be specified on the
order and Contract Review Document for
the ACO Q-Plate Orifice control unit.

Step 2:

There should be a small sump under the
outlet to ensure the orifice control does
not easily block, ideally there should be
upstream sediment and debris traps.
When the chamber base is benched,
there should be a minimum 200mm
deep sump below the bottom of the unit
as shown on the sketch.

Step 3:

Offer the ACO Q-Plate orifice control unit
up to the outlet pipe. Ensure the unit is
upright (arrow pointing vertically up) and
that the orifice is correctly positioned at
the invert of the outlet pipe.

Check there is a good seal between the
orifice plate and the outlet pipe. Mark the
position of the fixing holes on the
chamber wall. Remove the unit and drill
fixing holes to suit the bolts supplied with
the unit.

Step 4:

Place bolts into the drilled holes. Locate
the ACO Q-Plate orifice control onto the
bolts (again check it is correctly aligned).
Ensure that the gasket is flat against the
wall. Fit the nuts and tighten them to pull
the unit against the gasket and seal it
against the wall.

Step 5:

If you have been supplied the Q-Plate
with the drain down and bypass door fix
the two wire guide rings (supplied) to the
chamber wall, one approx mid height and
one just under the access cover.

Thread the bypass door lifting wire
through the rings. Adjust the length of the
wire by fixing the handle in the correct
position and cut to length if necessary.

Model specification

ACO Q-Plate orifice control *with remote drain down and bypass (delete as appropriate), ##mm orifice designed to suit a pipe outlet size of
###mm, a design head of ## mm and design flow of # litres per second.

To suit project requirements, two
options of ACO Q-plate are available:

ACO Q-Plate Bypass
< 100mm orifice with remote drain-
down and bypass (also available up to
150mm)

ACO Q-Plate
>100mm orifice without remote drain-
down and bypass

In order to complete this process and
deliver the product options available,
please provide the ACO engineers with
the following information:

� The proposed design flow –
maximum allowable discharge

� The proposed design head – invert of
outlet pipe to top water level

� The proposed outlet pipe diameter

� The proposed type and size of outlet
manhole

Before production can commerce, ALL
of the above information must be
verified on ACO’s Contract Review
Document issued at the time of order
placement.

Finished product 

From this information ACO will size and
design the ACO Q-Plate to meet the
design criteria and to suit the prosed
surface water application.

ACO will supply:

� Head discharge table & graph

� ACO Q-Plate installation details

� Information for manhole sizing

500mm outlet pipe

ACO Q-Plate Specification and design process

Guide to installing an ACO Q-Plate
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Technical Specification

1  Description
1.1  The AquaCell Plus Attenuation and Infiltration System consists of individual, light blue polypropylene modular units 
(see Table 1), light blue polypropylene end caps, black polypropylene shear connectors and black polypropylene clips 
(see Figure 1).

Table 1  Characteristics of modular unit

Element (Unit) Value

Dimensions (nominal) (l x w x h) (mm) 1000 x 500 x 400

Volume (nominal) (m3) 0.20

Storage volume (nominal) (m3) 0.19

Porosity (void ratio) (%) 95

Ultimate compressive strength at yield (kN·m–2)
– vertical loading on top face
– lateral loading on side face

650
85

Short-term deflection (mm per kN·m–2)(1)

– vertical loading on side face
– lateral loading on side face

1 per 74
1 per 9

Estimated long-term deflection(2) (Ln)(3) (mm) 0.4755

(1)   Applied load.
(2)   At up to 20 years at 20ºC at 232 kN·m–2 load.
(3)   Time in hours.

Figure 1  Components

modular unit

shear connector clip

not to scale

1.2  The system manages stormwater run-off from impermeable surfaces by:
• infiltration, ie as a soakaway to infiltrate water back into the ground
• attenuation, ie as temporary storage for excess flows and to control outflow to streams and rivers
• a combination of the above methods.

1.3  The polypropylene modular units incorporate a central, open channel which facilitates inspection of the structure 
by camera, provided a suitable inspection chamber is installed at the end of the channel . They also have pre-
formed sockets which enable direct coupling with 160 mm diameter pipework or 150 mm pipework via an adaptor. 
Connection can also be made at points other than to the pre-formed socket to suitable 150 mm pipework using a 
flange adaptor. Adaptors and connecting pipework for use with this system are outside the scope of this Certificate.

1.4  Each assembly is wrapped in either a permeable geotextile when used for infiltration or an impermeable 
geomembrane when used for attenuation. Geotextiles and geomembranes for use with the system are outside the 
scope of this Certificate. Information on their required specification may be obtained from the Certificate holder.

1.5  Adequate venting must be provided to the structure using an air vent. One 110 mm diameter air vent is required 
per 7500 m2 of impermeable catchment area to be drained. Air vent connections and pipework for use with this 
system are outside the scope of this Certificate.

2  Delivery and site handling
2.1  The system is supplied to site in packs of 15 units, secured with straps with plastic feet attached to the underside 
to enable placing and movement by a fork-lift. Each pack of units carries a label bearing the Aquacell type, part 
number, operator’s initials, individual pallet sequential number and date of manufacture.

2.2  Each unit is supplied with two shear connectors and three clips.



Page 4 of 16

2.3  The packs of the units should be carefully placed on level ground and should not be stacked on site. Loose 
individual modules should not be stored more than two units high.

2.4  The units contain an inhibitor to resist the effects of ultraviolet light for up to six months. However, prolonged 
exposure to direct sunlight should be avoided.

2.5  Units should not be stored near fuel bowsers, fuel tanks or areas where solvents may be kept.

2.6  The units are resistant to damage that could occur with normal handling. They should be stored away from the 
possibility of impacts by vehicles and other construction plant.

Assessment and Technical Investigations

The following is a summary of the assessment and technical investigations carried out on the Aquacell Plus Attenuation 
and Infiltration System.

Design Considerations

3  General
3.1  The AquaCell Plus Attenuation and Infiltration System design must be in accordance with the Certificate holder’s 
Stormwater Solutions — Design Manual. Guidance on the application of sustainable drainage systems (SUDS) for new 
developments, such as the AquaCell Plus Attenuation and Infiltration System, can also be found in the Communities 
and Local Government Planning Policy Statement PPS25 Development and Flood Risk and The SUDS Manual C697 
published by the Construction Industry Research and Information Association (CIRIA).

3.2  The system can be used for the control of stormwater run-off from impermeable surfaces in three main ways:
• Infiltration — water is collected in the units during rainfall and allowed to drain away by soaking into the 

surrounding ground over a period of time
• Attenuation — water is collected in the units during rainfall and released at a reduced flow rate through a flow 

control device into an appropriate outfall. This reduces peak flows in the watercourse, thereby minimising the risk of 
flooding

• Combined — a combination of the above two systems.

3.3  Design of the appropriate system (see Figure 2 and Table 2) for a specific project must always be preceded by a 
detailed audit of the proposed site to establish:
• existing factors and considerations applicable to the site
• predicted factors relating to the site’s use following the planned development, and the parameters within which the 

installation is required to function
• the type of function of application suggested by this audit.

3.4  Once the project criteria have been established from the site audit, there are two main parts to the design 
procedure: hydraulic design and structural design.

Figure 2  Aquacell unit selection flowchart (1)(2)
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6  Structural performance
6.1  AquaCell Plus units can be placed under a wide variety of landscaped or lightly-trafficked areas. Design 
procedures for heavily-trafficked applications are outside the scope of this Certificate. If the proposed application is 
in areas subject to high-intensity traffic, commercial vehicles or other heavy loads, the advice of the Certificate holder 
should be sought.

6.2  The short-term ultimate compressive strength at yield for the AquaCell Plus units, as derived from independent test 
data, is 650 kN·m–2 for vertical loading on the top face and 85 kN·m–2 for lateral loading on the side face. A partial 
safety factor for materials (fm) of 2.75 for ultimate limit state and 1.5 for serviceability limit state should be applied to 
these values for a design life of 20 years. The short- and long-term deflections are given in Table 1.

6.3  Creep tests indicate that the long-term deflection may be estimated from the following expression. This is valid 
for loads up to 232 kN·m–2 for durations of up to 20 years at 20°C. In locations where settlement is not a concern, 
designs of up to 50 years can be considered:

deflection (mm) = 0.4755Ln (time in hours) + 2.0477

6.4  For a small-scale application such as soakaways for individual house roof drainage, the AquaCell Plus system is 
typically located below a garden a minimum of 5 m from the building (see Table 7). In this case there are no traffic loads.

Table 7  Design criteria for use of AquaCell Plus system as soakaway for individual house

Criterion Value

Maximum depth to base of units(1) (m) 3.55

Minimum depth of cover required over units to prevent accidental damage (m) 0.50

(1)    Assumes a minimum value for the angle of shearing resistance of the surrounding soil of 29º. This should be 
confirmed from the results of the site investigation. Groundwater must be at least one metre below base of units.

6.5  AquaCell Plus units used for large-scale storage or infiltration must be designed to carry all loads that will be 
applied, including dead and imposed loads. Design parameters and estimated loads should be used to determine the 
maximum depth of installation and the maximum and minimum cover depths.

6.6  The criteria provided in Tables 8 and 9 can be used to design the AquaCell Plus units for installation below 
lightly- and non-trafficked areas. These design tables are only applicable in temperate climate conditions such as those 
in the UK. The partial safety factors for loads that have been applied are given in Table 10. Partial safety factors for 
materials (fm) of 2.75 for ultimate limit state and 1.5 for serviceability limit state have been applied. The AquaCell Plus 
system can be used for areas where greater loads are anticipated but these applications are outside the scope of this 
Certificate and specific advice should be sought from the Certificate holder.

Table 8  Maximum installation depths (to base of units)

ϕ (1)(2)

Maximum depth of installation (to base of unit) (m)

Non-trafficked area Trafficked area

Cars(3) HGV

24
26
28
30
32
34
36
38

2.96
3.18
3.42
3.69
3.98
4.31
4.68
5.08

2.65
2.88
3.12
3.39
3.68
4.01
4.38
4.78

2.35
2.57
2.82
3.08
3.38
3.71
4.07
4.48

(1)    Loosening of dense sand or softening of clay by water can occur during installation. The designer should 
allow for any such likely effects when choosing an appropriate value of ϕ.

(2)    The design is very sensitive to small changes in the assumed value of ϕ, therefore, it should be confirmed 
by a chartered geotechnical engineer. In clay soils, it may be possible to utilise cohesion in some cases.

(3)    Applicable for car parks or similar areas trafficked only be slow moving vehicles. Assumptions made are:
      •  ground surface is horizontal
      •  shear planes or other weaknesses are not present within the structure of the soil.

Table 9  Minimum cover depths over top of AquaCell Plus units (1)

Design load case Minimum cover depth(1) (m)

DIN 3/3 loading (cars up to 3000 kg GVW)
DIN 9/9 loading (vehicles up to 9000 kg GVW)
DIN 60/30 loading (vehicles up to 60000 kg GVW)

0.50
0.75

  1.10(2)

(1)    The minimum cover depths have been assessed using the characteristic parameters for the AquaCell Plus 
and the guidance in CIRIA Report C680.

(2)    This is less than the limiting value in CIRIA C680, but is acceptable based on the calculations.
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Table 10  Partial safety factors for loads used for design

Description Symbol Ultimate limit state Serviceability limit 
state

Vertical dead load fdl 1.40 1.00

Earth pressure (horizontal) dead load fep 1.40 1.00

Imposed live load fll 1.60 1.00

6.7  For lightly-loaded applications, the bearing capacity of the underlying soils, typically, should not be exceeded by 
the AquaCell Plus System. Therefore, settlement of the underlying soils should be negligible. On weak or compressible 
soils, the bearing capacity and settlement characteristics should be confirmed by a geotechnical engineer.

6.8  Care should be taken when the AquaCell Plus system is used for infiltration below trafficked areas and close to 
structures. It is important to ensure that the infiltrating water will not soften the soils or cause loss of fines and settlement.

6.9  When the units are wrapped in an impermeable geomembrane and placed below the groundwater table, 
flotation may occur. To prevent this, the weight of the soil over the top of the units must be greater than the uplift force 
caused by the unit’s buoyancy in the water. This can be achieved with most types of fill if the depth of cover fill is equal 
to, or greater than, the depth of penetration of the units below groundwater level.

7  Geotextiles and geomembranes
7.1  In infiltration applications, the geotextile wrapped around the AquaCell Plus system prevents soil entering the 
units and stops the soil which surrounds the unit becoming clogged with silt present in run-off. In attenuation/storage 
applications, the geotextile serves to protect the geomembrane.

7.2  The selection of an appropriate geotextile for a specific AquaCell Plus infiltration installation should be considered 
carefully, with particular reference to the surrounding soil properties and required performance. Points to consider are:
• the pore size should be designed and specified to assist infiltration and prevent migration of fine soil particles
• the permeability and breakthrough head should not limit the flow of water in the system, and should be similar to or 

greater than the surrounding materials
• the material must be able to resist the punching stresses caused by loading on sharp points of contact
• its strength should be sufficient to resist the imposed forces (eg from traffic).

7.3  The geotextile should be selected according to specific site conditions. However, typically, a 300 g non-woven 
material will be suitable for most situations. Specialist advice should be sought if surrounding soil characteristics exhibit 
a high degree of fines/low infiltration capacity and/or there is risk of damage from ground contaminants.

7.4  In attenuation/storage applications where infiltration is not possible or permitted, an impermeable geomembrane 
is wrapped around the AquaCell Plus system to prevent release of attenuated/stored water into surrounding ground 
and to prevent inflow of pollutants from contaminated subsoil into the storage reservoir.

7.5  The specification and selection of the impermeable geomembrane must be correct for the installation envisaged, 
to ensure it performs to the level required. It is essential that the specified material:
• withstands the rigours of installation
• resists puncture
• resists multi-axial elongation stress and strains associated with settlement
• resists environmental stress cracking
• resists damage from ground contaminants
• remains intact for the full design life.

7.6  Geomembranes less than 1 mm thick are unlikely to meet these criteria(1), and are not recommended for use with 
the AquaCell Plus system(2). A specification for a typical polypropylene geomembrane is shown in Table 11.
(1)   Except in shallow, domestic installations.
(2)   Further details can be obtained from the Certificate holder.
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Installation

12  General
The system should be installed in accordance with the Certificate holder’s Stormwater Solutions — Design Manual.

13  Procedure
13.1  The hole or trench is excavated to the required depth, dimensions and levels. It must be ensured that the plan 
area is sufficient to allow plant access around sides to compact backfill material (300 mm minimum). The base must be 
smooth and level without sharp drops or humps. Slopes must be cut to a safe angle or adequately supported and safe 
access must be provided to allow personnel to enter the excavation.

13.2  The base must be inspected for soft spots in the formation – any present must be excavated and replaced with 
compacted granular fill material.

13.3  A 100 mm thick, bedding layer of coarse sand is laid on the base and sides of the excavation. If required in 
attenuation systems, a layer of geotextile is laid to protect the impermeable geomembrane.

13.4  The impermeable geomembrane (or geotextile, if in an infiltration system) is laid over the sand bedding layer 
and up the sides of the excavation. The impermeable geomembrane is inspected for damage and all welds are tested 
as required. Joints between adjacent sheets of impermeable membrane should be sealed correctly using proprietary 
techniques with a minimum lap of 50 mm. Jointing with tape is not recommended as the system then becomes reliant 
on the mechanical properties of the tape to maintain its integrity.

13.5  The AquaCell Plus units are installed in accordance with the installation schedule for correct orientation. 
Wherever possible, continuous vertical joints should be avoided. The units are arranged so that pre-formed sockets are 
in the correct alignment for inlet and outlet pipes. For single-layer applications, Wavin clips are used and, for multi-
layers, Wavin clips and shear connectors are used. Units at the end of the structure should be fitted with end caps 
unless positioned in a row that will be used for inspection.

13.6  The geotextile or impermeable geomembrane encapsulation to base, sides and top of installation, including 
protective geotextile (if required to protect the geomembrane) is completed. Impermeable geomembranes should be 
welded with double seams. All welds should be tested as required and the membrane inspected for damage.

13.7  Drainage connections are made to the installation using proprietary adaptors. Pre-formed socket positions for 
pipe connections must be located at the correct position for receiving pipework. Alternatively, flange adaptors are 
used attached to AquaCell Plus units with adhesive tape and self-tapping screws (flange adaptors cannot be used 
at the invert of AquaCell Plus units into the pre-formed socket). It is recommended that all connections and air vent 
installations, in attenuation/storage applications, are made with a flange adaptor, using adhesive or double-sided 
tape to form a seal. Alternatively, drainage connections are sealed into a pre-formed socket using proprietary seals 
approved by the geomembrane manufacturer.

13.8  The installation is backfilled with Type 1 or 2 sub-base or Class 6P (side fill only) selected granular material 
in accordance with the Manual of Contract Documents for Highway Works (MCHW), Volume 1. The backfill is 
compacted in 150 mm thick layers.

13.9  A coarse sand protection layer, 100 mm thick, should be placed over the top of the units that have been 
wrapped. Backfilling is continued with:

• trafficked areas (eg car parks) — Type 1 or 2 sub-base material compacted in 150 mm layers in accordance with 
the MCHW, Volume 1. Compaction plant over the top of the system must not exceed 2300 kg per metre width

• landscaped and non-trafficked areas — selected as-dug material, with size of pieces less than 75 mm, compacted 
to 90% maximum dry density. Compaction plant over the top of the system must not exceed 2300 kg per metre width.

13.10  Pavement construction or landscaping over the AquaCell Plus system is completed.

Technical Investigations

14  Tests
Tests were carried out on the system to determine:
• long- and short-term resistance to loading
• performance and durability of geosynthetics
• volumetric capacity and discharge rate.

15  Investigations
15.1  The manufacturing process was examined, including the method adopted for quality control, and details 
obtained on the quality and composition of the material used.

15.2  An assessment of the system was made in relation to material properties and design procedures.

15.3  A site visit was made to assess the practicability and ease of installation and connection.
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Conditions of Certification

16  Conditions
16.1  This Certificate:
• relates only to the product/system that is named and described on the front page
• is granted only to the company, firm or person named on the front page — no other company, firm or person may 

hold or claim any entitlement to this Certificate
• is valid only within the UK
• has to be read, considered and used as a whole document — it may be misleading and will be incomplete to be 

selective
• is copyright of the BBA
• is subject to English law.

16.2  Publications and documents referred to in this Certificate are those that the BBA deems to be relevant at the date 
of issue or re-issue of this Certificate and include any: Act of Parliament; Statutory Instrument; Directive; Regulation; 
British, European or International Standard; Code of Practice; manufacturers’ instructions; or any other publication or 
document similar or related to the aforementioned.

16.3  This Certificate will remain valid for an unlimited period provided that the product/system and the manufacture 
and/or fabrication including all related and relevant processes thereof:
• are maintained at or above the levels which have been assessed and found to be satisfactory by the BBA
• continue to be checked as and when deemed appropriate by the BBA under arrangements that it will determine
• are reviewed by the BBA as and when it considers appropriate.

16.4  In granting this Certificate, the BBA is not responsible for:
• the presence or absence of any patent, intellectual property or similar rights subsisting in the product/system or any 

other product/system
• the right of the Certificate holder to manufacture, supply, install, maintain or market the product/system
• individual installations of the product/system, including the nature, design, methods and workmanship of or related 

to the installation
• the actual works in which the product/system is installed, used and maintained, including the nature, design, 

methods and workmanship of such works.

16.5  Any information relating to the manufacture, supply, installation, use and maintenance of this product/system 
which is contained or referred to in this Certificate is the minimum required to be met when the product/system is 
manufactured, supplied, installed, used and maintained. It does not purport in any way to restate the requirements 
of the Health & Safety at Work etc Act 1974, or of any other statutory, common law or other duty which may exist 
at the date of this Certificate; nor is conformity with such information to be taken as satisfying the requirements of the 
1974 Act or of any statutory, common law or other duty of care. In granting this Certificate, the BBA does not accept 
responsibility to any person or body for any loss or damage, including personal injury, arising as a direct or indirect 
result of the manufacture, supply, installation, use and maintenance of this product/system.
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3.3SPEL Fuel/Oil Silt Separators

Where are separators needed?

Surface water can be contaminated by oil and other contaminants depending on the site use. 
Sites with this risk need to have measures in place to prevent polluting the environment. 
These sites include:-

• Car parks typically larger than 800m2 or for 50 or more car parking spaces 

• Smaller car parks discharging to a sensitive environment   

• Areas where goods vehicles are parked or manoeuvred 

• Vehicle maintenance areas 

• Roads 

• Industrial sites where fuel and oil are stored or handled 

• Refuelling facilities 

• Any other site with a risk of contamination
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3.14 IdOil®-20 Oil Separator Alarm Control Unit

Ful󟿿ls�requirements�of�EN�858-1&2�
standards

The idOil-20 is an easy to use oil 
separator alarm control unit that 
oϑers�all�necessary basic�features.�
It can be equipped with up to three 
diϑerent�types�of�idOil�sensors�that�are�
identi󟿿ed automatically with�a one-touch�
commissioning feature.

• High liquid level alarm, when the liquid  
 level in the oil separator rises   
 excessively e.g. in an outlet blockage  
 situation.
• Oil layer thickness alarm, when the oil  
 separator’s full capacity for oil or petrol  
 has been reached.
• Sludge layer thickness alarm, when  
 the sludge layer in the bottom of the  
 separator has reached its maximum  
 level.
• Separator leakage alarm, when the  
 liquid level drops unexpectedly.

In these situations, an integrated alarm 
buzzer will sound, the display will show 
the alarm information and the relay(s) 
will switch.

Features

• Multi supply voltage
• Sensor combination with up to three  
diϑerent�idOil�sensors

• Polarity-free sensor connection
• Automatic sensor and sensor type  
 detection
• Quick one-touch commissioning
• LED lights for alarms, sensor fault and  
 power
• Buzzer for alarm indication
• Two potential free relay outputs. One  
 for alarms and one for faults

Mounting Wall�mounting

Enclosure material Polycarbonate

Weight 750g

IP classi󟿿cation IP65

LED Lights For alarms, sensor fault and power

Ambient temperature -30°C...+60°C

Supply voltage 100-240 V AC, 50/60 Hz

Supply power fuse Max. 10 A

Power consumption Max. 8 VA

Relay outputs 5 A, 250 V AC/30 V DC, 100 VA potential free  
changeover contracts, 2 pcs

EMC IEC/EN 61000-6-2
IEC/EN 61000-6-3

Electrical safety Class I, CAT II IEC/EN 61010-1, UL 61010-1 CAN/CSA-C 
22.2 NO. 61010-1-12

Ex-classi󟿿cation     II (1) G [Ex ia Ga] IIB

ATEX
IECEx

VTT 16 ATEX 018X
IECEx VTT 16.0005X

Exi interface values Uo - 14.5 v, Io = 78 mA, Po�- 367 mW,�R�= 243�Ω

Max values in IIB Co = 4.0 µF, Lo = 16.7 mH

Compatible sensors idOil-LIQ high liquid level sensor
idOil-OIL oil sensor
idOil-SLU sludge sensor

Accessories LCJ1-1 cable connector for one sensor
LCJ-1 cable connector for two sensors
LCJ1-3 cable connector for three sensors
LMS-SAS5 mounting set for one sensor
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IdOil® Solar Oil Separator Alarm3.20

idOil Solar with 
beacon light

idOil Solar

Enclosure material Polycarbonate

Weight 8000g

IP classi󟿿cation IP43 with two ventilation devices

Ambient temperature -30 °C...+60 °C

Supply voltage 11-17 V DC

Compatible sensors idOil-LIQ, idOil-OIL, idOil-SLU

Relay outputs 5 A, 30 V DC, 100 VA potential free, 2 pcs

EMC IEC/EN 61000-6-2
IEC/EN 61000-6-3

Electrical safety Class III, IEC/EN 61010-1, UL 61010-1 
CAN/CSA-C 22.2 NO. 61010-1-12

Overvoltage category

ATEX VTT 16 ATEX 018X

IECEx IECEx VTT 16.0005X

Ex-classi󟿿cation     II (1) G [Ex ia Ga] IIB

idOil Solar oil separator alarm

The idOil Solar is a solar powered oil separator 
alarm�for oϑ-grid�areas.�It�can�be�equipped�with�
a beacon light and/or 3G modem.

In�an�alert�situation,�the�beacon�light�will�Àash�
and/or an alarm message will be sent to the 
user’s mobile phone. The idOil Solar control unit 
has the same features as the idOil-30. 









































Vortex Flow Control

Operation & Maintenance Instructions

Item: Crown Radial Type Vortex Flow Control Unit

Operation
The Vortex Flow Control unit is a surface water regulator. It is entirely self activating and
requires no manual intervention

Maintenance
The unit requires no routine maintenance
In the event of a blockage, it can be removed after the system has been drained down by
pulling on the lifting cable located at the access

Inspection
The chamber containing the unit should be inspected in line with normal practice. Any
debris or silt should be removed
Any visible fixing bolts should be checked. If an internal blockage is suspected
the vortex unit can be removed and inspected internally through the inlet or outlet hole
The unit must be replaced and securely fitted before the unit becomes operational

Crown Water Systems
Index House

Ascot
SL5 7ET

Tel 01344 886996
Fax 01344 885986
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Response to: Developer  e-mail:  Viktor Nemeth <VNemeth@glanvillegroup.com> 

Planning Ref:  Our Ref: SU06SW/ 400 Our 
Email:   

planning.liaison@wessexwater.co.uk 

Proposal: Drive Through  

Location: Devizes, HortonRd SN10 2JG DATE 26.11.2025  

 
Thank you for your pre-development enquiry. Extracts from our records showing the approximate location of 
our apparatus within the vicinity of the site are attached.  
 
We have reviewed documents submitted in support of the enquiry. We have following comments to make: 
 
Foul Drainage 
 

Foul Sewerage – Point of Discharge  

Wessex Water will accommodate domestic type foul flows in the public foul sewer with connections made on a 

size for size basis, Developers fund the cost of connecting to the nearest ‘size for size’ sewer and Wessex 

Water will manage the sewer network to accommodate foul flows from granted development. We fund this 

through our infrastructure charging arrangements. 

The nearest suitable size for size point of discharge is the 300mm dia Public Combined Sewer in London 

Road. 

The point of connection to the public foul network is by application and agreement and Wessex Water will 

accommodate domestic type foul flows in the public foul sewer with connections made on a ‘size for size’ 

basis, Developers fund the cost of connecting to the nearest ‘size for size’ foul sewer and Wessex Water will 

manage the foul sewer network to accommodate foul flows from granted development. We fund this through 

our infrastructure charging arrangements. 

Separated systems of drainage are required: Wessex Water will not accept surface water or land drainage 

flows to the public foul sewer and treatment works, either directly or indirectly.  

Surface Water Drainage (rainwater falling onto, and running off, impermeable surfaces)  

Surface water must be disposed of via the SuDS Hierarchy which is subject to Building Regulations and 

NPPF.  

No surface water runoff, land drainage or ground water will be accepted into a public sewer that carries 

sewerage, either directly or indirectly.  

The National Planning Policy Framework (NPPF) mandates that Sustainable Drainage Systems (SuDS) must 

be incorporated into new developments to manage surface water runoff, mitigate flood risks, and provide 

additional benefits, including enhanced water quality and green spaces.  

In line with the drainage hierarchy outlined in Approved Document H of the Building Regulations, Planning 

Practice Guidance, and the necessity to address water scarcity, all surface water runoff should aim to be 

discharged as high up the following hierarchy as feasible:  

• Rainwater reuse through harvesting or greywater recycling  

• An adequate soakaway or other infiltration system  

• A hybrid solution involving infiltration and discharge to a surface water body  

• Discharge directly to a surface water body (e.g., an ordinary watercourse)  

• Discharge to a surface water sewer, highway drain, or other drainage system  

Wessex Water statement on surface water discharge can be accessed via the following link: : 

https://developerservices.wessexwater.co.uk/media/m4rjrfmg/wwds-dev063p-rainwater-drainage-

policy.pdf 
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Review of the submitted information in support of this application indicates that it is proposed to discharge 3l/s 

into the public surface water sewer. This is not acceptable for following reasons: 

• no compliance with Surface Water Discharge Hierarchy  

• There is no evidence of water reuse or soakaway testing 

• The 3l/s is not acceptable – this rate seems extremely high for such a small site 
 
Review of our mapping indicates that the site is located in the area with high infiltration potential. 

 
 
No drainage strategy has been submitted in support of this application. 
 
 
Adoption  
Wessex Water can adopt SuDS features as part of a surface water sewer network, SuDS schemes will be 
required to have full S104 technical approval and full planning approval before construction work begins. All 
drainage design requirements for the site (discharge rates, attenuation, climate change etc.) must be agreed, 
in consultation with the Local Planning Authority / Lead Local Flood Authority, prior to the submission of a 
formal S104 application. Adoption is by agreement with Wessex Water. More detailed information and 
guidance for adoptable standards can be found on our Developer Services Web Pages Sector guidance on 
sewerage and water adoption agreements (wessexwater.co.uk) 

 
Water Supply 
 Wessex Water will provide a point of connection for new water mains to be laid into the development site, 
either through a Section 41 agreement or a self-lay arrangement. 
 
There is 4” (in Horton Road) and 450mm (in London Road) distribution in the vicinity of the site from which a 
suitable point of connection could be made. 
 
Developers may connect to our water network on a size for size basis at their cost and Wessex Water will 
undertake any network reinforcement that may be required to accommodate granted development, this is 
funded through our infrastructure charging arrangements.  
 
Upon grant of planning Wessex Water will undertake a modelling exercise to determine the impact on our 
network and manage any necessary improvements. 
 
For more details and guidance for applying to connect to our networks please see our website: 
https://www.wessexwater.co.uk/services/building-and-developing/building-multiple-properties-or-
largedevelopments 
 
 
New Appointments and Variations (NAVs)  
The NAV Market enables developers to choose their water or sewerage undertaker for a specific geographic 
area. For developers wishing to consider an alternative supplier or seeking further information, a full list of 
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appointees and further guidance can be found on the Developing a new site (wessexwater.co.uk) and 
Ofwat  website.  
 
If you are making a NAV enquiry, there is a Wessex Water dedicated wholesale team that deal with NAV 
enquiries. Full details are on our website including guidance notes, our policy and contact details 
https://developerservices.wessexwater.co.uk/new-appointments-and-variations 
 
I trust that you will find the mapping and initial comments of use. 
 

Note:   These comments are based upon known circumstances prevailing at the time of writing.  A 

review of the contents of this email is required where 18 months or more have elapsed since issue 

or in the light of significant changes likely to impact upon the response (e.g. changes in 

development numbers or phasing).  Please email review requests to 

planning.liaison@wessexwater.co.uk 

 

 




