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+,-./0�1,2/03.-4�+2,5.67.83

9���:����"
;��������<�%���&������=��>

?@ABCADCEFGH@GIJBKIALMENOPGO@HOEABCEQJGRKIALESGO@KBTEUAPHDA@HDVELHIA@GCEA@WEXLYEZKHBKGD[\E]̂ME_̀ab̀ ÈcXCAEdLeOfAMEZHLABCY

g550,h.3,h�3,838�60,�h,i.-,h�j.3k.-�3k,�0,2/03l�/2.-./-8�6-h�.-3,020,363./-8�,m20,88,h�k,0,.-�60,�/n38.h,�3k,�85/2,�/i�6550,h.363./-o

+36-h60h�86p27,�h.82/867�3.p,8l�n-7,88�/3k,0j.8,�640,,h�j.3k�3k,�76q/063/0rl�60,�s 8/.78 t���j,,u8�i0/p�0,2/03.-4

7,65k63,8t���j,,u8�i0/p�0,2/03.-4

j63,08 t���j,,u8�i0/p�0,2/03.-4

68q,83/8�t���p/-3k8�i0/p�0,2/03.-4

vm5,7�5/2.,8�/i�0,2/038�60,�/-7r�w67.h�jk,-�655/p26-.,h�qr�3k.8�xyz�5,03.i.563,o

+{�|/-8n73�}3h�

{j.4h,-�~60-8

~0.mj/03k�1/6h

|0,63/-

$/03k6p23/-8k.0,

$$���$$

.��g-67r3.567�}3ho

���//h8k/38��,6h/jl

|0/m7,r��0,,-

~n8.-,88�x60ul

�63i/0hl�

�,038l�

�y�����+

5-/76-�835/-8n73o5/onu 0,5,23./-�.�6-67r3.567o5/p
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%"&'()$*+&#), =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F

G)'HI$J&K .L34 4L4M 4L41 <L44 <L/M

G"H)$%"&'()N O@PEQRE?S O@PEQRE?S O@PEQRE?S O@PEQRE?S O@PEQRE?S

TU&)$T"V)7 =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F

W7"(XHU8"($Y","&)H),$

J%ZU($W7"(X[U[K
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9R>?@Aa>?R@?R b 4L. =c=d eA4L. eA4L. eA4L. eA4L. eA4L.

f>EgRBh@Aa>?R@?R b 4L4. =c=d 2L- 4LM< 4L41 1L/ /L1

i>RQDAjQggA>kAgQjCD@Ah@l@EP@F mS 4L. =c=d . 4L0 . 4L0 .L-

�]�
]��]

ngo@gR>gAE?A9>EDAO@R@lR@Fp=>RAO@R@lR@F iqC@ =pn r9cA.24-M =>RsF@R@lR@F s s s s

ngo@gR>gAn?QDqgRArO =pn =pn =pn t:u s s s s

v
�

���w��
x����]

CyAz;400{ CyA|?ERg =pn fad}i9 ML0 s s 2 1L2

~�������������������� b 4L44M fad}i9 s s s 4L442 4L443

��������������������������������������������������� jSpmS -LM fad}i9 s s s 1LM 3L2
������������������������������������������������

d�BEPQD@?R{ jSpD .L-M fad}i9 s s s <L-1 /L<M

i>RQDA9BDC�Bh jSpmS M4 fad}i9 s s s eAM4 1.

i>RQDA9BDC�Bh b 4L44M fad}i9 s s s eA4L44M 4L441

chSQ?ElAfQRR@hAzQBR>jQR@F{ b 4L. fad}i9 4L3 s s s s

��
����
̀����]

=QC�R�QD@?@ jSpmS 4L4M fad}i9 eA4L4M 4L-2 eA4L4M s s

nl@?QC�R�qD@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M eA4L4M s s

nl@?QC�R�@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M eA4L4M s s

�DB>h@?@ jSpmS 4L4M fad}i9 eA4L4M 4L./ 4L43 s s

��@?Q?R�h@?@ jSpmS 4L4M fad}i9 eA4L4M 4LM1 4L<2 s s

n?R�hQl@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M eA4L4M s s

�DB>hQ?R�@?@ jSpmS 4L4M fad}i9 eA4L4M 4L-0 4L43 s s

�qh@?@ jSpmS 4L4M fad}i9 eA4L4M 4L</ 4L.M s s

u@?�>zQ{Q?R�hQl@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M 4L.- s s

a�hqg@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M 4LM/ s s

u@?�>zo{kDB>hQ?R�@?@ jSpmS 4L4M r9cA.24-M eA4L4M eA4L4M eA4L4M s s

u@?�>zm{kDB>hQ?R�@?@ jSpmS 4L4M r9cA.24-M eA4L4M eA4L4M eA4L4M s s

u@?�>zQ{Cqh@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M eA4L4M s s

r?F@?>z. - <slF{Cqh@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M eA4L4M s s

OEo@?�zQ �{Q?R�hQl@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M eA4L4M s s

u@?�>zS�E{C@hqD@?@ jSpmS 4L4M fad}i9 eA4L4M eA4L4M eA4L4M s s

¡��������

9C@lEQR@FAi>RQDAd�ns.1A�nyg jSpmS 4L3 r9cA.24-M eA4L34 .L1. .L<M s s

�
�¢��£
���]���£
������̀]

nhg@?ElAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS . fad}i9 ML. s s s s

aQFjEBjAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS 4L- fad}i9 eA4L- s s s s

a�h>jEBjAz�@¤QPQD@?R{ jSpmS .L3 fad}i9 eA.L3 s s s s

a�h>jEBjAzrrr{ jSpmS . =c=d 3L3 s s s s

a�h>jEBjAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS . fad}i9 3L3 s s s s

a>CC@hAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS . fad}i9 ./ s s s s

;@QFAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS . fad}i9 -2 s s s s

f@hlBhqAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS 4L< fad}i9 eA4L< s s s s

=Elm@DAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS . fad}i9 3LM s s s s

9@D@?EBjAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS . fad}i9 eA.L4 s s s s

¥E?lAzQ�BQAh@SEQA@¤RhQlRQoD@{ jSpmS . fad}i9 /. s s s s

¦§̈©ª«¬­®̈̈̄«°®¬ª©§±²³́ªµ±®ª¶¬ª­¬·­±́²«¬́ ª̧¬¹«¬·®ª̈µª̄²³³̧ªº̈®§±²®ª®§¬ª¬¹·­¬©©ª·¬­»̈©©̈±µª±̄ª®§¬ª³°¶±­°®±­¼½ª
¦§¬ª­¬©²³®©ª̈µ«³²́¬́ªº̈®§̈µª®§¬ª­¬·±­®ª­¬³°®¬ª±µ³¼ª®±ª®§¬ª©°»·³¬¾©¿ª©²¶»̈®®¬́ª̄±­ª®¬©®̈µÀ½
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G)'HI$J&K .L34 4L4M 4L41 <L44 <L/M

G"H)$%"&'()N O@PEQRE?S O@PEQRE?S O@PEQRE?S O@PEQRE?S O@PEQRE?S

TU&)$T"V)7 =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F =>?@A9BCCDE@F

W7"(XHU8"($Y","&)H),$

J%ZU($W7"(X[U[K

\
�
��]

�̂�
����
_�̀


�

�
���
�

�
�
�


̀
���
���
�
�

�
��
��
]

�
�
��
���a�̀
���
���]

bcde:fAgAhDECiQREjAkeMAgAe1Ad9l.Olh; mSnoS 4L4- =p=q rA4L4-4 g g g g

bcde:fAgAhDECiQREjAke1AgAe3Ad9l.Olh; mSnoS 4L4- =p=q rA4L4-4 g g g g

bcde:fAgAhDECiQREjAke3AgAe.4Ad9l.Olh; mSnoS 4L4M =p=q rA4L4M4 g g g g

bcde:fAgAhDECiQREjAke.4AgAe.-Aqdlesl.Olh; mSnoS . tequb9 rA.L4 g g g g

bcde:fAgAhDECiQREjAke.-AgAe.1Aqdlesl.Olh; mSnoS - tequb9 rA-L4 g g g g

bcde:fAgAhDECiQREjAke.1AgAe-.Aqdlesl.Olh; mSnoS 3 tequb9 rA3L4 g g g g

bcde:fAgAhDECiQREjAke-.AgAe<MAqdlesl.Olh; mSnoS 3 tequb9 rA3L4 g g g g

bcde:fAgAhDECiQREjAkeMAgAe<MAqdlesvd9l.Olh; mSnoS .4 =p=q rA.4 g g g g

bcde:fAgAhw>mQREjAkqeMAgAqe2Ad9l.Olhu mSnoS 4L4. =p=q rA4L4.4 g g g g

bcde:fAgAhw>mQREjAkqe2AgAqe3Ad9l.Olhu mSnoS 4L4. =p=q rA4L4.4 g g g g

bcde:fAgAhw>mQREjAkqe3AgAqe.4Ad9l.Olhu mSnoS 4L4M =p=q rA4L4M4 g g g g

bcde:fAgAhw>mQREjAkqe.4AgAqe.-Aqdlesl.Olhu mSnoS . tequb9 rA.L4 g g g g

bcde:fAgAhw>mQREjAkqe.-AgAqe.1Aqdlesl.Olhu mSnoS - tequb9 rA-L4 g g g g

bcde:fAgAhw>mQREjAkqe.1AgAqe-.Aqdlesl.Olhu mSnoS .4 tequb9 rA.4 g g g g

bcde:fAgAhw>mQREjAkqe-.AgAqe<MAqdlesl.Olhu mSnoS .4 tequb9 rA.4 g g g g

bcde:fAgAhw>mQREjAkqeMAgAqe<MAqdlesvd9l.Olhu mSnoS .4 =p=q rA.4 g g g g

xyz]

tb{qA|t@Ri}DAb@wREQw}A{BR}DAqRi@w~ ����� M =p=q rAML4 g g g g

{@?�@?@ ����� M tequb9 rAML4 g g g g

b>DB@?@ ����� M tequb9 rAML4 g g g g

qRi}D�@?�@?@ ����� M tequb9 rAML4 g g g g

CA�Amg�}D@?@ ����� M tequb9 rAML4 g g g g

>g�}D@?@ ����� M tequb9 rAML4 g g g g

��]�
����
��]�y
�����]

e>QDAbQw =nh =p=q g =>RA�F@?RE�E@F =>RA�F@?RE�E@F g g

b>RQDAu@�EFB@ mSnoS .4 =p=q g -244 /244 g g

��������������������������������������������������� ����¡��¢������¢

£¤¥¦§̈©ª«¥¬¥̈­«©§¦¤®̄°±§²®«§³©§ª©́ª®±̄ ©̈±µ§©¶̈©́«§¥²§¬̄°°µ§·¥«¤®̄«§«¤©§©¶́ª©¦¦§́©ª̧¥¦¦¥®²§®¬§«¤©§°­³®ª­«®ª¹º§
£¤©§ª©¦̄°«¦§¥²̈°̄±©±§·¥«¤¥²§«¤©§ª©́®ª«§ª©°­«©§®²°¹§«®§«¤©§¦­̧ °́©»¦¼§¦̄³̧ ¥««©±§¬®ª§«©¦«¥²½º
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DEFGHIJFGEHGE K LMN OPOQ

RFSTEUVHIJFGEHGE K LMLN OPOQ

WFEXYIZXTTIF[ITXZ\YHIVH]HŜH_ à LMN OPOQ

�@�
@��@

bTcHTEFTISGIDFSYIdHEH]EH_eOFEIdHEH]EH_ Wf\H Oeb gDPINhLij

bTcHTEFTIbGXYfTEIgd Oeb Oeb Oeb

k
�

���l��
m����@

\nIopLqqr \nIsGSET Oeb RJQtWD

uvwxyz{|y}~xw�zx�z{�� K LMLLj RJQtWD

�xw��z{vy|�y�z{|y}~xw�zx�z{��z��~�z��w�x�w�v�z����� Zaèa iMj RJQtWD

�xw��z{vy|�y�z{��z��~�z��w�x�w�v�z����z��x�~xw�z

Q�UŜXYHGEr ZaeY NMij RJQtWD

WFEXYIDUY\�UV Zaèa jL RJQtWD

WFEXYIDUY\�UV K LMLLj RJQtWD

PVaXGS]IRXEEHVIoXUEFZXEH_r K LMN RJQtWD

��
����
C����@

OX\�E�XYHGH Zaèa LMLj RJQtWD

b]HGX\�E�fYHGH Zaèa LMLj RJQtWD

b]HGX\�E�HGH Zaèa LMLj RJQtWD

�YUFVHGH Zaèa LMLj RJQtWD

��HGXGE�VHGH Zaèa LMLj RJQtWD

bGE�VX]HGH Zaèa LMLj RJQtWD

�YUFVXGE�HGH Zaèa LMLj RJQtWD

�fVHGH Zaèa LMLj RJQtWD

�HG�FoXrXGE�VX]HGH Zaèa LMLj RJQtWD

J�VfTHGH Zaèa LMLj RJQtWD

�HG�Focr[YUFVXGE�HGH Zaèa LMLj gDPINhLij

�HG�Fòr[YUFVXGE�HGH Zaèa LMLj gDPINhLij

�HG�FoXr\fVHGH Zaèa LMLj RJQtWD

gG_HGFoN�i���]_r\fVHGH Zaèa LMLj RJQtWD

dScHG�oX��rXGE�VX]HGH Zaèa LMLj RJQtWD

�HG�Foa�Sr\HVfYHGH Zaèa LMLj RJQtWD

���������

D\H]SXEH_IWFEXYIQ�b�N�I�bnT Zaèa LM� gDPINhLij

�
�����
���@����
������C@

bVTHGS]IoX�UXIVHaSXIH EVX]EXcYHr Zaèa N RJQtWD

JX_ZSUZIoX�UXIVHaSXIH EVX]EXcYHr Zaèa LMi RJQtWD

J�VFZSUZIo�H X̂XYHGEr Zaèa NM� RJQtWD

J�VFZSUZIogggr Zaèa N OPOQ

J�VFZSUZIoX�UXIVHaSXIH EVX]EXcYHr Zaèa N RJQtWD

JF\\HVIoX�UXIVHaSXIH EVX]EXcYHr Zaèa N RJQtWD

pHX_IoX�UXIVHaSXIH EVX]EXcYHr Zaèa N RJQtWD

RHV]UVfIoX�UXIVHaSXIH EVX]EXcYHr Zaèa LM� RJQtWD

OS]̀HYIoX�UXIVHaSXIH EVX]EXcYHr Zaèa N RJQtWD

DHYHGSUZIoX�UXIVHaSXIH EVX]EXcYHr Zaèa N RJQtWD

¡SG]IoX�UXIVHaSXIH EVX]EXcYHr Zaèa N RJQtWD

iN¢qhN iN¢qhi iN¢qh�

£pDNL DN £pDNi

OFGHIDU\\YSH_ OFGHIDU\\YSH_ OFGHIDU\\YSH_

�M¢j LM�L LMNL

dĤSXESGa dĤSXESGa dĤSXESGa

OFGHIDU\\YSH_ OFGHIDU\\YSH_ OFGHIDU\\YSH_

¤ILMN �qM¢ N�Mj

N� �Mh Ni

NMN N LMq

� � �

� � �

jMi hMq hM�

LMLi¢ LMLNh LMLij

¢h jMN ih

i�Mj iMj¢ N�Mj

NNL NLL �LL

LMLNN LMLN LML�
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EFGHIJKLKMNOPQRSOTKUHVKLKHWKGXYZ[YM\ ]̂ _̀^ abac dedf

EFGHIJKLKMNOPQRSOTKUHWKLKHgKGXYZ[YM\ ]̂ _̀^ abac dedf

EFGHIJKLKMNOPQRSOTKUHgKLKHZaKGXYZ[YM\ ]̂ _̀^ abaV dedf

EFGHIJKLKMNOPQRSOTKUHZaKLKHZcKfGYHhYZ[YM\ ]̂ _̀^ Z iHfjEX

EFGHIJKLKMNOPQRSOTKUHZcKLKHZWKfGYHhYZ[YM\ ]̂ _̀^ c iHfjEX

EFGHIJKLKMNOPQRSOTKUHZWKLKHcZKfGYHhYZ[YM\ ]̂ _̀^ g iHfjEX

EFGHIJKLKMNOPQRSOTKUHcZKLKHkVKfGYHhYZ[YM\ ]̂ _̀^ g iHfjEX

EFGHIJKLKMNOPQRSOTKUHVKLKHkVKfGYHhlGXYZ[YM\ ]̂ _̀^ Za dedf

EFGHIJKLKMmn]RSOTKUfHVKLKfHoKGXYZ[YMj ]̂ _̀^ abaZ dedf

EFGHIJKLKMmn]RSOTKUfHoKLKfHgKGXYZ[YMj ]̂ _̀^ abaZ dedf

EFGHIJKLKMmn]RSOTKUfHgKLKfHZaKGXYZ[YMj ]̂ _̀^ abaV dedf

EFGHIJKLKMmn]RSOTKUfHZaKLKfHZcKfGYHhYZ[YMj ]̂ _̀^ Z iHfjEX

EFGHIJKLKMmn]RSOTKUfHZcKLKfHZWKfGYHhYZ[YMj ]̂ _̀^ c iHfjEX

EFGHIJKLKMmn]RSOTKUfHZWKLKfHcZKfGYHhYZ[YMj ]̂ _̀^ Za iHfjEX

EFGHIJKLKMmn]RSOTKUfHcZKLKfHkVKfGYHhYZ[YMj ]̂ _̀^ Za iHfjEX

EFGHIJKLKMmn]RSOTKUfHVKLKfHkVKfGYHhlGXYZ[YMj ]̂ _̀^ Za dedf

pqr@

iEsfKtiuSQvNKEumSORmvKswSvNKfSQumx yz{|z V dedf

su}~u}u yz{|z V iHfjEX

EnNwu}u yz{|z V iHfjEX

fSQvN�u}~u}u yz{|z V iHfjEX

PK�K]L�vNu}u yz{|z V iHfjEX

nL�vNu}u yz{|z V iHfjEX

��@�
����
��@�q
�����@

HnRNKERm d_M dedf

EnSRNKju�O�wu ]̂ _̀^ Za dedf

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

cZ��oZ cZ��oc cZ��ok

I\XZa XZ I\XZc

dn}uKXwPPNOu� dn}uKXwPPNOu� dn}uKXwPPNOu�

kb�V abka abZa

[u�ORSO}̂ [u�ORSO}̂ [u�ORSO}̂

dn}uKXwPPNOu� dn}uKXwPPNOu� dn}uKXwPPNOu�

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L

L L L
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()*+,, -) ./012-3445617 )89 :;/<02=>07

()*+,? @A-)B ./012-3445617 B8BC ./02-/6582DE

()*+,9 @A-+ ./012-3445617 B8B, ./02-/6582DE

()*+,+ @A-)F ./012-3445617 F :;/<02=>07

()*+?B @A-)( ./012-3445617 F8*C :;/<02=>07

()*+?) @A-)B ./012-3445617 F8*C :;/<02G5>H2>072=>07

()*+?( -) ./012-3445617 B8F :;/<025/>I2>072=>072<6JK2L1M1J>J6/02>072=J/01=

()*+?F @A-)( ./012-3445617 B8) :;/<025/>I2>072=>072<6JK2L1M1J>J6/02>072=J/01=

NOPQRSROTRSUVWXYWZ[SO\VROZ[]̂OW[YR[TRTOYZO\UYO\SO\OUVZSSOUQRU_OẀOS\aX]ROWTR[YWYWRSO\VRObcRSYWZ[RTdOPQROa\eZVOUZ[SYWYcR[YOZ̀OYQROS\aX]ROWSOW[YR[TRTOYZO\UYOfWYQOVRSXRUYOYZOghijPkOl\]WT\YWZ[dOPQRO

]\mZV\YZV̂OWSO\UUVRTWYRTÒZVOS\[TnOU]\̂O\[TO]Z\aOoghijPkpOSZW]OŶXRSdOq\Y\ÒZVOc[\UUVRTWYRTOŶXRSOZ̀OSZ]WTOSQZc]TOmROW[YRVXVRYRTOfWYQOU\VRdO

kYZ[ROUZ[YR[YOZ̀O\OS\aX]ROWSOU\]Uc]\YRTO\SOYQROrOfRWsQYOZ̀OYQROSYZ[RSO[ZYOX\SSW[sO\OOtuOaaOSWRlRdOjRSc]YSO\VRO[ZYOUZVVRUYRTÒZVOSYZ[ROUZ[YR[Yd

vwwxyzx{|}~{{���}�}�������x�y�{|�������w�
����x�xz�x�
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'()*(+,(-./*0+.1.23+.,0-.0-4,.5 '()*(+,(-6/*0+.1.23+.,0-7.+8-+8*-9(*-,1-:,53;.(*/-5.<8+-

=.2;,(2,:>-.0-2,0?902+.,0-7.+8-/.(:*;(.,0-(+3.0.0<-

+*280.@9*(

60A8,9(*-=*+8,/-)3(*/-,0-B4C-DEFG-DHDI 'HHIJ K 64L-IMHDN

L;<30.2-=3++*;-O'9+,=3+*/P-.0-(,.5 K*+*;=.03+.,0-,1-,;<30.2-=3++*;-.0-(,.5-)>-,Q./.(.0<-7.+8-

:,+3((.9=-/.28;,=3+*-1,55,7*/-)>-+.+;3+.,0-7.+8-.;,0-O66P-

(95:83+*-OR35S5*>-J532S-T*+8,/P

60A8,9(*-=*+8,/ UHHVJ K TWXYZ4

T,.(+9;*-W,0+*0+ [\]̂_̀abcd\e_be_fcgb_bah]ebgciajk]hb_a]djllmcǹoc_\cpqrst 60A8,9(*-=*+8,/ UHIVJ R uLuX

4+,0*(-2,0+*0+-,1-(,.5 4+30/3;/-:;*:3;3+.,0-1,;-355-(3=:5*(-905*((-,+8*;7.(*-

/*+3.5*/v-C;3w.=*+;.2-/*+*;=.03+.,0-,1-(+,0*-x-IH-==-3(-

y--/;>-7*.<8+

60A8,9(*-=*+8,/-)3(*/-,0-J;.+.(8-4+30/3;/-

T*+8,/(-30/-TWXYZ4-;*@9.;*=*0+(v

UHIVJ K uLuX

T*+35(-.0-(,.5-)>-6WzALX4 K*+*;=.03+.,0-,1-=*+35(-.0-(,.5-)>-3@93A;*<.3-/.<*(+.,0-

1,55,7*/-)>-6WzALX4

60A8,9(*-=*+8,/-)3(*/-,0-TXR'T-DHH{--T*+8,/(-

1,;-+8*-K*+*;=.03+.,0-,1-T*+35(-.0-4,.5

UH|FJ K TWXYZ4

Z,+35-(95:83+*-O3(-4LE-.0-(,.5P K*+*;=.03+.,0-,1-+,+35-(95:83+*-.0-(,.5-)>-*Q+;32+.,0-7.+8-

IHy-BW5-1,55,7*/-)>-6WzALX4

60A8,9(*-=*+8,/ UH|FJ K TWXYZ4

495:83+*G-73+*;-(,59)5*G-.0-(,.5-OI{8;-

*Q+;32+.,0P

495:83+*G-73+*;-(,59)5*G-.0-(,.5-OI{8;-*Q+;32+.,0P 60A8,9(*-=*+8,/ UH|FJ K TWXYZ4

Z,+35-495:89;-.0-(,.5 K*+*;=.03+.,0-,1-+,+35-(95:89;-.0-(,.5-)>-*Q+;32+.,0-7.+8-

3@93A;*<.3G-:,+3((.9=-);,=./*});,=3+*-1,55,7*/-)>-6WzA

LX4

60A8,9(*-=*+8,/ UH|FJ K TWXYZ4

4:*2.3+*/-z'B(-30/},;-4*=.Aw,53+.5*-,;<30.2-

2,=:,90/(-.0-(,.5

K*+*;=.03+.,0-,1-(*=.Aw,53+.5*-,;<30.2-2,=:,90/(-

O.0259/.0<-z'BP-.0-(,.5-)>-*Q+;32+.,0-.0-/.285,;,=*+830*-30/-

8*Q30*-1,55,7*/-)>-CWAT4

60A8,9(*-=*+8,/-)3(*/-,0-~4Xz'-FDMH UH{EJ K TWXYZ4

W,35-Z3;-.0-(,.5 60A8,9(*-=*+8,/-)>-CWAT4G-)>-2352953+.,0-,1-/.(2;*+*-

:,5>3;,=3+.2-2,0+*0+

60A8,9(*-=*+8,/-)>-2352953+.,0 UH{EJ K uLuX

JZX�-30/},;-�,53+.5*-,;<30.2-2,=:,90/(-.0-

(,.5

K*+*;=.03+.,0-,1-w,53+.5*-,;<30.2-2,=:,90/(-.0-(,.5-)>-

8*3/(:32*-CWAT4

60A8,9(*-=*+8,/-)3(*/-,0-~4Xz'-FD{H UHM|J R TWXYZ4

Z,+35-:*+;,5*9=-8>/;,23;),0(-7.+8-23;),0-

)30/.0<-)>-CWA�6K}CWAT4-B4-.0-(,.5

K*+*;=.03+.,0-,1-+,+35-:*+;,5*9=-8>/;,23;),0(-.0-(,.5-)>-

CWA�6K}CWAT4-B4-7.+8-23;),0-)30/.0<-35.:83+.2-30/-

3;,=3+.2

60A8,9(*-=*+8,/ UHM{J}UHFF K}R TWXYZ4

W8;,=.9=-666-.0-(,.5 60A8,9(*-=*+8,/-)>-2352953+.,0-1;,=-+,+35-W;-30/-W;-�6 60A8,9(*-=*+8,/-)>-2352953+.,0 UHFH R uLuX

B*Q3w35*0+-28;,=.9=-.0-(,.5 K*+*;=.03+.,0-,1-8*Q3w35*0+-28;,=.9=-.0-(,.5-)>-*Q+;32+.,0-

.0-u3LB-30/-3//.+.,0-,1-IGN-/.:8*0>523;)3�./*-1,55,7*/-)>-

2,5,;.=*+;>

60A8,9(*-=*+8,/ UHFH R TWXYZ4

����������������������������

��������������������������������������������������������������������������������������������������������� �������� ���¡�����  �

¢££¤¥¦¤§̈©ª§§«¬­©¬©® °̄±²³́ ¤µ¥¬§̈«¶·̧ ¹±º£́
»³¼°¤½¤¦¾¤¿
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'()*+,-()+./,(00+*1.().2345,

67+8(9*,'()*+,:6';,<2)(0=*,'()*+,:<';,>+273?,'()*+,:>';,<+29*44,'()*+4,:<+';,@.3(=,6*A(B*,C88=7*3),:@6C;,D(3?8.==,D*(9E()*,:DD;

FGHIJHKLIMHNOPQLROQSTU VSQSWRIJOQILJHLXHFGHIJHKLIMHYZHOTTIQILJHLXH[OQSWHXLMML[STHYZH

OPQLROQSTHSMS\QWLRSQWI\HRSOKPWSRSJQ

]Ĵ_LPKSHRSQ_LT àbb V cdefgh

ijklmno
pq

rq

stu

vw

xp

wy

zu

{u

|}~��

��

��

�z

�{

�
�

w������������������s�}������������������

@2+,-*)E2?,37-0*+4,*3?.3B,.3,����,2+,���,(3(=�4.4,E(1*,0**3,9(++.*?,27),.3,27+,=(02+()2+�,.3,)E*,�3.)*?,�.3B?2-,:'()82+?;�

@2+,-*)E2?,37-0*+4,*3?.3B,.3,�@�,(3(=�4.4,E(1*,0**3,9(++.*?,27),.3,27+,=(02+()2+�,.3,)E*,�3.)*?,�.3B?2-,:C(4),�.=0+.?*;�

@2+,-*)E2?,37-0*+4,*3?.3B,.3,�<D�,2+,���,(3(=�4.4,E(1*,0**3,9(++.*?,27),.3,27+,=(02+()2+�,.3,<2=(3?�

62.=,(3(=�).9(=,+*47=)4,(+*,*/�+*44*?,23,(,?+�,A*.BE),0(4.4�,,'E*+*,(3(=�4.4,.4,9(++.*?,27),23,(4�+*9*.1*?,)E*,+*47=)4,20)(.3*?,(+*,-7=).�=.*?,0�,(,-2.4)7+*,

92++*9).23,8(9)2+,)E(),.4,?*)*+-.3*?,B+(1.-*)+.9(==�,74.3B,)E*,-2.4)7+*,923)*3),AE.9E,.4,9(++.*?,27),(),(,-(/.-7-,28, ¡2¢�

�3=*44,2)E*+A.4*,.3?.9()*?£,4.)*,.382+-().23£,2+?*+,37-0*+£,�+2¤*9),37-0*+£,4(-�=.3B,?()*£,).-*£,4(-�=*,+*8*+*39*,(3?,?*�)E,(+*,�+21.?*?,0�,

)E*,9=.*3)�,¥E*,.34)+79)*?,23,?()*,.3?.9()*4,)E*,?()*,23,AE.9E,)E.4,.382+-().23,A(4,�+21.?*?,)2,)E*,=(02+()2+��,,

¦m§lkö ©ªlm«ªm«¬­®®lk©«l§«im̈ n̄©ªj̈«̄°±²­̄©²«

³ª²©«l§«́µ¶³«ijklmno²«̈m·«¶®±k̈©lk²

±̧²jkª®©ªlm²
p��¹��������������

r��������~�}º�~��

s��º��t}����~�}��u�~��~}�

v���w»�}º�~}����»�

x¼~���~�����p�¹�}����}���½������¾���~»�����¼~���~�¹����~»���}�¾��~½�¿¿

xp�{u�|}~�����~�À�~»�Á�~~�����¹��º�~»�º�~����������~���~�¹

Â����~}������¹���~}���~}�������~�����}��º��½�¼���~�}��Á}��Ã¿

Â����~}��~}���¹���~����º���~�¾�������xpÃpq�|}~���}��xp�wyÃpq�|}~��

Ä����y������¹�~�¹���º����º�~��¼�

vw���q�������}��Å�}��º�������»�}º�~}����»�

vw�vw���u}������}��Å�}��º�������»�}º�~}����»�

����»�~����Æ���}º�~���

����»�~���

��}º�~���

xp�{u�|}~�����~�À�~»�»�º����º�~»�º�~����������~���~�¹

ÇÈÈÉÊËÉÌÍÎÏÌÌÐÑÒÎÑÎÓÔÕÖ×ØÙÉÚÊÑÌÍÐÛÜÝÞÖßÈÙ
àØáÕÉâÉËãÉä
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1�5������
3�6������ 3�6����7

3�6��

1�5������

89 :;< 8 =9>?@@ AB <CBDCEFCGHIDJEHKHLAEHFJGHJG8FHM <NN9O A

89 :;< 8 =9>?@@ AB OPQRGAJI;FSGTFMAEHMDGFSUAJHLGLFVWFXJICGHJGCFHM YNZ[O AB

89 :;< 8 =9>?@@ AB \]SFVHXVĜ̂ ĜHJGCFHM YN_N A

89 :;< 8 =9>?@@ AB D̀aAbAMDJEGL]SFVHXVGHJGCFHM YN_N A

89 :;< 8 =9>?@@ AB cDEAMCGHJGCFHMGBdĜ\efgQ8 YN[_O A

89 :;< 8 =9>?@@ AB gSUAJHLGVAEEDSGh<XEFVAEDIiGHJGCFHM YNN?O A

89 :;< 8 =9>?@@ AB 8WDLHAEDIGe<̀ CGAJI;FSG8DVHfbFMAEHMDGFSUAJHLGLFVWFXJICGHJGCFHM YN@>O AB

89 :;< 8 =9>?@@ AB PFEAMGWDESFMDXVG]dISFLASBFJCGjHE]GLASBFJGBAJIHJUGBdGk\fl̂m;k\fc8G̀8GHJGCFHM YNZ@O;YN__ AB

89 :;< 8 =9>?@@ AB ẀGHJGCFHMGhAXEFVAEDIi YN?? A

89 :;< 8 =9>?Z= A 8XMW]AEDnGjAEDSGCFMXBMDnGHJGCFHMGh9@]SGDaESALEHFJi YN[_O A

89 :;< 8 =9>?Z= A PFEAMG8XMW]XSGHJGCFHM YN[_O A

89 :;< 8 =9>?Z= A PFEAMGCXMW]AEDGhACG8g>GHJGCFHMi YN[_O A

89 :;< 8 =9>?Z= A ẀGHJGCFHMGhAXEFVAEDIi YN?? A

oY89N :;< 8 =9>?@Z AB \FAMGPASGHJGCFHM YN@>O AB

oY89N :;< 8 =9>?@Z AB 8WDLHAEDIGe<̀ CGAJI;FSG8DVHfbFMAEHMDGFSUAJHLGLFVWFXJICGHJGCFHM YN@>O AB

oY89N :;< 8 =9>?Z9 A 8XMW]AEDnGjAEDSGCFMXBMDnGHJGCFHMGh9@]SGDaESALEHFJi YN[_O A

oY89N :;< 8 =9>?Z9 A PFEAMG8XMW]XSGHJGCFHM YN[_O A
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2019 Innovyze

PN Hyd

Sect

Diam

(mm)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 o 150 S1 79.640 77.210 2.280 Open Manhole 1200

S1.001 o 150 S2 78.950 76.995 1.805 Open Manhole 1200

S1.002 o 150 S4 78.740 76.853 1.737 Open Manhole 1200

Downstream Manhole

PN Length

(m)

Slope

(1:X)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 20.157 144.0 S2 78.950 77.070 1.730 Open Manhole 1200

S1.001 9.600 143.3 S4 78.740 76.928 1.662 Open Manhole 1200

S1.002 1.657 138.1 S 78.700 76.841 1.709 Open Manhole 0
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Area Summary for Storm
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Pipe

Number

PIMP

Type

PIMP

Name

PIMP

(%)

Gross

Area (ha)

Imp.

Area (ha)

Pipe Total

(ha)

1.000 User  - 100 0.065 0.065 0.065

1.001 User  - 100 0.064 0.064 0.064

1.002 User  - 100 0.038 0.038 0.038

Total Total Total

0.167 0.167 0.167

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

Return Period (years) 5

FEH Rainfall Version 1999

Site Location GB 334300 350550 SJ 34300 50550

C (1km) -0.025

D1 (1km) 0.336

D2 (1km) 0.382

D3 (1km) 0.320

E (1km) 0.287

F (1km) 2.415

Summer Storms Yes

Winter Storms No

Cv (Summer) 0.750

Cv (Winter) 0.840

Storm Duration (mins) 30
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
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Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 1999

Site Location GB 334300 350550 SJ 34300 50550

C (1km) -0.025

D1 (1km) 0.336

D2 (1km) 0.382

D3 (1km) 0.320

E (1km) 0.287

F (1km) 2.415

Cv (Summer) 0.750

Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

S1.000 S1 15 Winter 2 +0% 30/15 Summer 100/15 Summer

S1.001 S2 15 Winter 2 +0% 2/15 Summer 100/15 Summer

S1.002 S4 15 Winter 2 +0% 2/15 Summer

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 77.307 -0.053 0.000 0.72 10.0 OK 4

S1.001 S2 77.234 0.089 0.000 1.34 17.6 SURCHARGED 4

S1.002 S4 77.112 0.109 0.000 2.06 22.3 SURCHARGED
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Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 1999

Site Location GB 334300 350550 SJ 34300 50550

C (1km) -0.025

D1 (1km) 0.336

D2 (1km) 0.382

D3 (1km) 0.320

E (1km) 0.287

F (1km) 2.415

Cv (Summer) 0.750

Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

S1.000 S1 15 Winter 30 +0% 30/15 Summer 100/15 Summer

S1.001 S2 15 Winter 30 +0% 2/15 Summer 100/15 Summer

S1.002 S4 15 Winter 30 +0% 2/15 Summer

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 78.458 1.098 0.000 1.46 20.3 SURCHARGED 4

S1.001 S2 78.179 1.034 0.000 2.89 37.9 SURCHARGED 4

S1.002 S4 77.614 0.611 0.000 4.51 48.9 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
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Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 1999

Site Location GB 334300 350550 SJ 34300 50550

C (1km) -0.025

D1 (1km) 0.336

D2 (1km) 0.382

D3 (1km) 0.320

E (1km) 0.287

F (1km) 2.415

Cv (Summer) 0.750

Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

S1.000 S1 15 Winter 100 +40% 30/15 Summer 100/15 Summer

S1.001 S2 15 Winter 100 +40% 2/15 Summer 100/15 Summer

S1.002 S4 15 Summer 100 +40% 2/15 Summer

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 79.643 2.283 2.992 2.21 30.8 FLOOD 4

S1.001 S2 78.957 1.812 7.400 4.16 54.6 FLOOD 4

S1.002 S4 78.317 1.314 0.000 6.55 71.1 SURCHARGED
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« - Indicates pipe capacity < flow

PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

n HYD

SECT

DIA

(mm)

Section Type Auto

Design

S1.000 26.875 0.100 268.8 0.052 5.00 0.0 0.060 →|○|→ Filter Drain

S1.001 21.610 0.150 144.1 0.012 0.00 0.0 0.060 →|○|→ Filter Drain

S1.002 16.720 0.100 167.2 0.032 0.00 0.0 0.060 →|○|→ Filter Drain

S2.000 22.570 0.001 22570.0 0.000 5.00 0.0 0.060 →\_/ Pond/Tank

S2.001 10.079 0.100 100.8 0.015 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.003 7.085 0.100 70.8 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S3.000 13.153 0.170 77.4 0.014 5.00 0.0 0.600 o 225 Pipe/Conduit

S3.001 12.209 0.225 54.3 0.047 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.004 2.127 0.100 21.3 0.057 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.005 2.665 0.050 53.3 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.006 9.816 0.080 122.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.007 19.478 0.001 19478.0 0.000 0.00 0.0 0.500 →[↓] Cellular Storage

S1.008 10.306 0.103 100.1 0.000 0.00 0.0 0.600 o 75 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

S1.000 50.00 7.70 79.200 0.052 0.0 0.0 0.0 0.17 35.0 7.0

S1.001 50.00 9.42 79.100 0.064 0.0 0.0 0.0 0.21 35.6 8.6

S1.002 50.00 10.84 78.950 0.096 0.0 0.0 0.0 0.20 34.1 12.9

S2.000 50.00 13.72 79.000 0.000 0.0 0.0 0.0 0.04 76.3 0.0

S2.001 50.00 13.85 79.000 0.015 0.0 0.0 0.0 1.30 51.8 2.1

S1.003 50.00 13.92 78.900 0.111 0.0 0.0 0.0 1.56 61.9 15.0

S3.000 50.00 5.15 79.300 0.014 0.0 0.0 0.0 1.49 59.2 1.9

S3.001 50.00 5.26 79.130 0.061 0.0 0.0 0.0 1.78 70.8 8.3

S1.004 50.00 13.93 78.800 0.228 0.0 0.0 0.0 2.85 113.3 30.9

S1.005 50.00 13.96 78.700 0.228 0.0 0.0 0.0 1.80 71.4 30.9

S1.006 50.00 14.10 78.650 0.228 0.0 0.0 0.0 1.18 46.9 30.9

S1.007 50.00 30.00 77.571 0.228 0.0 0.0 0.0 0.01 104.3 30.9

S1.008 50.00 30.00 79.700 0.228 0.0 0.0 0.0 0.63 2.8« 30.9
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PN Hyd

Sect

Diam

(mm)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 →|○|→ S1 79.900 79.200 0.000 Open Manhole 600

S1.001 →|○|→ S2 79.850 79.100 0.000 Open Manhole 600

S1.002 →|○|→ S3 79.720 78.950 0.000 Open Manhole 600

S2.000 →\_/ Sbasin1 79.301 79.000 0.000 Junction

S2.001 o 225 Sbasin2 79.300 79.000 0.075 Open Manhole 100

S1.003 o 225 S4 79.920 78.900 0.795 Open Manhole 600

S3.000 o 225 S6 79.950 79.300 0.425 Open Manhole 600

S3.001 o 225 S7 79.850 79.130 0.495 Open Manhole 600

S1.004 o 225 S5 79.950 78.800 0.925 Open Manhole 600

S1.005 o 225 Sspel 80.000 78.700 1.075 Open Manhole 600

S1.006 o 225 Sspel 80.000 78.650 1.125 Open Manhole 1200

S1.007 →[↓] Stank 79.780 77.571 1.008 Open Manhole 100

S1.008 o 75 Stank 79.780 79.700 0.005 Open Manhole 100

Downstream Manhole

PN Length

(m)

Slope

(1:X)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 26.875 268.8 S2 79.850 79.100 0.050 Open Manhole 600

S1.001 21.610 144.1 S3 79.720 78.950 0.020 Open Manhole 600

S1.002 16.720 167.2 S4 79.920 78.850 0.300 Open Manhole 600

S2.000 22.570 22570.0 Sbasin2 79.300 78.999 0.000 Open Manhole 100

S2.001 10.079 100.8 S4 79.920 78.900 0.795 Open Manhole 600

S1.003 7.085 70.8 S5 79.950 78.800 0.925 Open Manhole 600

S3.000 13.153 77.4 S7 79.850 79.130 0.495 Open Manhole 600

S3.001 12.209 54.3 S5 79.950 78.905 0.820 Open Manhole 600

S1.004 2.127 21.3 Sspel 80.000 78.700 1.075 Open Manhole 600

S1.005 2.665 53.3 Sspel 80.000 78.650 1.125 Open Manhole 1200

S1.006 9.816 122.7 Stank 79.780 78.570 0.985 Open Manhole 100

S1.007 19.478 19478.0 Stank 79.780 77.570 1.009 Open Manhole 100

S1.008 10.306 100.1 S 80.000 79.597 0.328 Open Manhole 0
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Area Summary for Storm
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Pipe

Number

PIMP

Type

PIMP

Name

PIMP

(%)

Gross

Area (ha)

Imp.

Area (ha)

Pipe Total

(ha)

1.000 User  - 100 0.052 0.052 0.052

1.001 User  - 100 0.012 0.012 0.012

1.002 User  - 100 0.032 0.032 0.032

2.000  -  - 100 0.000 0.000 0.000

2.001 User  - 100 0.015 0.015 0.015

1.003  -  - 100 0.000 0.000 0.000

3.000 User  - 100 0.014 0.014 0.014

3.001 User  - 100 0.047 0.047 0.047

1.004 User  - 100 0.057 0.057 0.057

1.005  -  - 100 0.000 0.000 0.000

1.006  -  - 100 0.000 0.000 0.000

1.007  -  - 100 0.000 0.000 0.000

1.008  -  - 100 0.000 0.000 0.000

Total Total Total

0.228 0.228 0.228

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 100 Winter Storms No

FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 333992 350361 SJ 33992 50361 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30
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Storage Structures for Storm
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Filter Drain Pipe: S1.000

Manning's N 0.060 Trench Length (m) 26.9

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.200

Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.000

Safety Factor 2.0 Number of Pipes 1

Porosity 0.30 Slope (1:X) 268.8

Invert Level (m) 79.200 Cap Volume Depth (m) 0.000

Trench Width (m) 0.9 Cap Infiltration Depth (m) 0.000

Filter Drain Pipe: S1.001

Manning's N 0.060 Trench Length (m) 21.6

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.150

Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.000

Safety Factor 2.0 Number of Pipes 1

Porosity 0.30 Slope (1:X) 144.1

Invert Level (m) 79.100 Cap Volume Depth (m) 0.900

Trench Width (m) 0.7 Cap Infiltration Depth (m) 0.000

Filter Drain Pipe: S1.002

Manning's N 0.060 Trench Length (m) 16.7

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.150

Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.000

Safety Factor 2.0 Number of Pipes 1

Porosity 0.30 Slope (1:X) 167.2

Invert Level (m) 78.950 Cap Volume Depth (m) 0.000

Trench Width (m) 0.7 Cap Infiltration Depth (m) 0.000

Tank or Pond Pipe: S2.000

Manning's N 0.060 Invert Level (m) 79.000

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 102.0 0.300 163.0

Porous Car Park Manhole: Sspel, DS/PN: S1.006

Infiltration Coefficient Base (m/hr) 0.03880 Width (m) 5.0

Membrane Percolation (mm/hr) 1000 Length (m) 12.5

Max Percolation (l/s) 17.4 Slope (1:X) 1000.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 79.400 Cap Volume Depth (m) 0.400

Cellular Storage Pipe: S1.007

Manning's N 0.500 Infiltration Coefficient Side (m/hr) 0.03888

Invert Level (m) 77.571 Safety Factor 5.0

Infiltration Coefficient Base (m/hr) 0.03888 Porosity 0.95

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 195.0 230.0 1.200 195.0 254.3 1.201 0.0 254.3
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Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 333992 350361 SJ 33992 50361 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

Surcharged

Depth

(m)

S1.000 S1 15 Winter 2 +0% 79.354 -0.546

S1.001 S2 15 Winter 2 +0% 79.253 -0.597

S1.002 S3 30 Winter 2 +0% 79.129 -0.591

S2.000 Sbasin1 960 Summer 2 +0% 79.016 -0.285

S2.001 Sbasin2 1440 Summer 2 +0% 79.011 -0.214

S1.003 S4 30 Winter 2 +0% 30/15 Winter 78.967 -0.158

S3.000 S6 15 Winter 2 +0% 100/15 Winter 79.329 -0.196

S3.001 S7 15 Winter 2 +0% 100/15 Summer 79.185 -0.170

S1.004 S5 15 Winter 2 +0% 30/15 Summer 78.902 -0.123

S1.005 Sspel 15 Winter 2 +0% 30/15 Summer 78.825 -0.100

S1.006 Sspel 15 Winter 2 +0% 30/15 Summer 78.759 -0.116

S1.007 Stank 1440 Winter 2 +0% 100/1440 Winter 77.855 -0.917

S1.008 Stank 960 Winter 2 +0% 77.845 -1.930

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 0.000 0.19 6.7 OK

S1.001 S2 0.000 0.20 7.2 OK

S1.002 S3 0.000 0.24 8.2 OK

S2.000 Sbasin1 0.000 0.02 5.1 FLOOD RISK*

S2.001 Sbasin2 0.000 0.01 0.4 FLOOD RISK

S1.003 S4 0.000 0.19 8.6 OK

S3.000 S6 0.000 0.04 2.1 OK

S3.001 S7 0.000 0.14 8.2 OK

S1.004 S5 0.000 0.42 18.6 OK

S1.005 Sspel 0.000 0.59 18.5 OK

S1.006 Sspel 0.000 0.48 18.5 OK
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S1.007 Stank 0.000 0.01 3.3 OK

S1.008 Stank 0.000 0.00 0.0 OK
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Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 333992 350361 SJ 33992 50361 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

Surcharged

Depth

(m)

S1.000 S1 15 Winter 30 +0% 79.527 -0.373

S1.001 S2 15 Winter 30 +0% 79.424 -0.426

S1.002 S3 30 Winter 30 +0% 79.339 -0.381

S2.000 Sbasin1 30 Winter 30 +0% 79.019 -0.282

S2.001 Sbasin2 15 Winter 30 +0% 79.023 -0.202

S1.003 S4 15 Winter 30 +0% 30/15 Winter 79.128 0.003

S3.000 S6 15 Winter 30 +0% 100/15 Winter 79.347 -0.178

S3.001 S7 15 Winter 30 +0% 100/15 Summer 79.227 -0.128

S1.004 S5 15 Winter 30 +0% 30/15 Summer 79.121 0.096

S1.005 Sspel 15 Winter 30 +0% 30/15 Summer 79.009 0.084

S1.006 Sspel 15 Winter 30 +0% 30/15 Summer 78.899 0.024

S1.007 Stank 1440 Winter 30 +0% 100/1440 Winter 78.207 -0.565

S1.008 Stank 1440 Winter 30 +0% 78.207 -1.568

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 0.000 0.45 15.6 OK

S1.001 S2 0.000 0.45 15.9 OK

S1.002 S3 0.000 0.55 18.7 OK

S2.000 Sbasin1 0.000 0.00 0.4 FLOOD RISK*

S2.001 Sbasin2 0.000 0.02 0.8 FLOOD RISK

S1.003 S4 0.000 0.40 17.6 SURCHARGED

S3.000 S6 0.000 0.10 5.0 OK

S3.001 S7 0.000 0.39 23.6 OK

S1.004 S5 0.000 1.05 46.8 SURCHARGED

S1.005 Sspel 0.000 1.48 46.7 SURCHARGED

S1.006 Sspel 0.000 1.19 46.5 SURCHARGED
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S1.007 Stank 0.000 0.01 4.3 OK

S1.008 Stank 0.000 0.00 0.0 OK
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Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 333992 350361 SJ 33992 50361 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

Surcharged

Depth

(m)

S1.000 S1 30 Winter 100 +40% 79.819 -0.081

S1.001 S2 30 Winter 100 +40% 79.770 -0.080

S1.002 S3 30 Winter 100 +40% 79.698 -0.022

S2.000 Sbasin1 30 Winter 100 +40% 79.098 -0.203

S2.001 Sbasin2 30 Winter 100 +40% 79.098 -0.127

S1.003 S4 15 Winter 100 +40% 30/15 Winter 79.334 0.209

S3.000 S6 15 Winter 100 +40% 100/15 Winter 79.536 0.011

S3.001 S7 15 Winter 100 +40% 100/15 Summer 79.519 0.164

S1.004 S5 15 Winter 100 +40% 30/15 Summer 79.395 0.370

S1.005 Sspel 15 Winter 100 +40% 30/15 Summer 79.193 0.268

S1.006 Sspel 15 Winter 100 +40% 30/15 Summer 78.992 0.117

S1.007 Stank 1440 Winter 100 +40% 100/1440 Winter 78.926 0.154

S1.008 Stank 1440 Winter 100 +40% 78.926 -0.849

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 0.000 0.68 23.6 FLOOD RISK

S1.001 S2 0.000 0.76 27.0 FLOOD RISK

S1.002 S3 0.000 1.03 34.8 FLOOD RISK

S2.000 Sbasin1 0.000 0.03 6.7 FLOOD RISK*

S2.001 Sbasin2 0.000 0.32 13.6 FLOOD RISK

S1.003 S4 0.000 0.79 35.2 SURCHARGED

S3.000 S6 0.000 0.20 10.1 SURCHARGED

S3.001 S7 0.000 0.72 43.8 SURCHARGED

S1.004 S5 0.000 1.40 62.5 SURCHARGED

S1.005 Sspel 0.000 1.97 62.1 SURCHARGED

S1.006 Sspel 0.000 1.60 62.4 SURCHARGED
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S1.007 Stank 0.000 0.03 7.6 SURCHARGED

S1.008 Stank 0.000 0.00 0.0 OK

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded



Glanville Consultants Ltd Page 1

Boundary Way McDonalds Wrexham

3 Grovelands Business Center ST2543

Hemel Hempstead  HP2 7TE

Date 18/09/2024 17:23 Designed by ML

File 4240121-2024.08.28-Network.MDX Checked by HDG

XP Solutions Network 2019.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2019 Innovyze

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 333992 350361 SJ 33992 50361 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1000

Climate Change (%) 0

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

S1.000 S1 30 Winter 1000 +0% 1000/15 Summer 1000/15 Summer 79.901

S1.001 S2 30 Winter 1000 +0% 79.848

S1.002 S3 30 Winter 1000 +0% 1000/30 Summer 1000/30 Summer 79.721

S2.000 Sbasin1 30 Winter 1000 +0% 79.140

S2.001 Sbasin2 30 Winter 1000 +0% 79.140

S1.003 S4 15 Winter 1000 +0% 1000/15 Summer 79.390

S3.000 S6 15 Winter 1000 +0% 1000/15 Summer 79.669

S3.001 S7 15 Winter 1000 +0% 1000/15 Summer 79.650

S1.004 S5 15 Winter 1000 +0% 1000/15 Summer 79.478

S1.005 Sspel 1440 Winter 1000 +0% 1000/15 Summer 79.329

S1.006 Sspel 1440 Winter 1000 +0% 1000/15 Summer 79.423

S1.007 Stank 960 Winter 1000 +0% 1000/960 Winter 79.775

S1.008 Stank 960 Winter 1000 +0% 1000/960 Winter 1000/960 Winter 79.780

PN

US/MH

Name

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 0.001 1.331 0.81 28.1 FLOOD 4

S1.001 S2 -0.002 0.000 0.91 32.4 FLOOD RISK

S1.002 S3 0.001 0.992 1.16 39.5 FLOOD 2

S2.000 Sbasin1 -0.161 0.000 0.04 10.8 FLOOD RISK*

S2.001 Sbasin2 -0.085 0.000 0.50 21.8 FLOOD RISK

S1.003 S4 0.265 0.000 0.86 38.2 SURCHARGED

S3.000 S6 0.144 0.000 0.24 12.0 FLOOD RISK

S3.001 S7 0.295 0.000 0.85 51.7 FLOOD RISK

S1.004 S5 0.453 0.000 1.49 66.5 SURCHARGED

S1.005 Sspel 0.404 0.000 0.56 17.5 SURCHARGED

S1.006 Sspel 0.548 0.000 0.39 15.1 SURCHARGED
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S1.007 Stank 1.003 0.000 0.04 10.8 FLOOD RISK

S1.008 Stank 0.005 0.002 0.19 0.5 FLOOD 1
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SPEL Stormceptor
ESR (Enhanced Silt Retention)
SuDS Compliant ESR Range
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Inlet/outlet Pipe Options: 
110/160mm PVCU 225/300mm 
Quantum, 450/900mm GRP 
plain spigots

Primary chamber sized to 
provide silt storage

Outlet chamber 
and sampling point

110mm grommeted 
connection point for 
venting/alarm cables

Separation 
chamber

Chocks for accurate 
positioning and levelling

Stainless steel coalescer unit 
with reticulated foam inserts. 
Guide rail system available

Access shafts 
provide access to all 
compartments

Fitted with 
internal inlet 

velocity 
suppression

SPEL Stormceptor ESR Range 
By-Pass System

The total treatment 
solution for SuDS
The new SPEL ESR System is fully certified to 
meet the CIRIA SuDS Mitigation Index. It has 
been tested by WRc (for TSS and Metals) to the 
British Water Code of Practice for Manufactured 
Treatment Devices. This unit is also compliant to 
the British and European Standard BS EN 858.

SPEL's ESR range is a total treatment system 
removing Hydrocarbons, Total Suspended Solids 
(TSS) and Metals (particulate). It's a highly efficient, 
single unit, water quality SuDS component.

TSS

SPEL ESR Stormceptor  
Certified Mitigation Index

Metals

Hydrocarbons

0.8

0.6

0.9*

*H R Wallingford test results to BS EN 858
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SPEL's Head of Technical Development alongside 
the WRc testing officer.

Research and development is at the heart of what we do 
at SPEL, our passion as Zero Pollution Ambassadors is to 
be at the cutting edge of clean surface water technology.

Months of rigorous testing has resulted in the new SPEL 
Stormceptor ESR Range.

Research and Development

Certificates of compliance from WRc and HR 
Wallingford for the SPEL Stormceptor ESR Range

 

 

 
 
 

 
 

 

 

 

Surface Water Treatment Device Performance Declaration 
 

Testing carried out according to British Water Code of Practice 
 

Product Details Description 

Manufacturer SPEL Products 

Treatment Device Name/Model Stormceptor Type 210 C1/SC 

General description Class 1 By-pass Separator with Silt Capacity 

Envisaged application Treatment of Surface Water Run-off 

Pollutant(s) captured Suspended Solids 

 

Test Value Unit 

Treatment device capacity 3200 litres 

Sediment Storage capacity 1000 litres 

Treatment Flow rate 10 l/s 

Connected Area 1,333 m² 

Pollution retention flow rate 10 l/s 

 

 

Parameter Value Unit 

Maximum capacity flow rate 100 l/s 

Device head loss (at treatment flowrate) 0.15 m 

Device head loss (at maximum capacity 
treatment flowrate) - m 

TSS capture and retention efficiency 
(Milisil W4 test sediment) 82 % 

Zinc capture efficiency (if tested) Not tested for dissolved 
metals % 

Zinc retention efficiency (if tested) Not tested for dissolved 
metals % 

Copper capture efficiency (if tested) Not tested for dissolved 
metals % 

Copper retention efficiency (if tested) Not tested for dissolved 
metals % 

Dissolved Metals reduction 0.0 % 

Particulate metals reduction* 61.5* % 

Total Metals reduction* 61.5* % 

Total Metals Mitigation Index 0.615* - 

   
  *    Extrapolated value in accordance with British Water How to Guide: Applying the CIRIA The SuDS Manual 
(C753) Simple Index Approach to Proprietary / Manufactured Stormwater Treatment Devices. Version 7, 
Section 4.3, (2021- under pre-publication review). 
 
 
 
 
 
 

 

 

 
 

Witnessing party: Frank Moy 

Position: Senior Engineer 
Company: Water Research Centre Ltd   

Signed: 
 

Date: 09 August 2021 

  

 

CERTIFICATE

SPEL Stormceptor ESR Range 
By-Pass System
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Quality Assured Company  
BS EN ISO 9001  

Design & Manufacture
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*H R Wallingford test results to BS EN 858

Total  
Suspended 
Solids (TSS)

Metals Hydrocarbons

0.8 0.6 0.9*

Added to these class-leading Mitigation Indices, the 
ESR range benefits from:
•	 British/European Standard BS EN 858-1 2002 

certification.
•	 The SPEL 25 year shell Warranty.
•	 50 year+ life expectancy.
•	 ISO9001 quality assurance.
•	 ISO14001 committed to environmental improvement

Mitigation Indices

Type of SuDS component TSS Metals Hydrocarbons

Filter strip 0.4 0.4 0.5

Filter drain 0.42 0.4 0.4

Swale 0.5 0.6 0.6

Bioretention system 0.8 0.8 0.8

Permeable pavement 0.7 0.6 0.7

Detention basin 0.5 0.5 0.6

Pond4 0.73 0.7 0.5

Wetland 0.83 0.8 0.8

Proprietary treatment systems5.6 These must demonstrate that they can address each of the contaminant types to acceptable 
levels for frequent events up to approximately the 1 in 1 year return period event, for inflow 
concentrations relevant to the contributing drainage area.

Indicative SuDS mitigation indices for discharges to surface waters26.3

Land use Pollution 
hazard level

Total 
suspended 
solids (TSS)

Metals Hydrocarbons

Residential roofs Very low 0.2 0.2 0.05

Other roofs (typically commercial/industrial roofs)

Low 0.3

0.2 (up to 0.8 
where there is 

potential for metals 
to leach from the 

roof)

0.05

Individual property driveways, residential car parks, low 
traffic roads (eg cul de sacs, homezones and general 
access roads) and non-residential car parking with 
infrequent change (eg schools, offices) ie < 300 traffic 
movements/day

Low 0.5 0.4 0.4

Commercial yard and delivery areas, non-residential 
car parking with frequent change (eg hospitals, retail), 
all roads and trunk roads/motorways1

Medium 0.7 0.6 0.7

Sites with heavy pollution (eg haulage yards, lorry 
parks, highly frequented lorry approaches to industrial 
estates, waste sites), sites where chemicals and fuels 
(other than domestic fuel oil) are to be delivered, 
handled, stored, used or manufactured; industrial sites; 
trunk roads and motorways1

High 0.82 0.82 0.92

Pollution hazard indices for different land use classifications26.2

Tables from The SuDS Manual (C753), p568-569

The SuDS Manual is leading good practise in drainage design, SPEL are endorsing this with the 
release of the new SPEL Stormceptor ESR range.

Protecting our environment for over 45 years

For reference notes, please see the full manual: https://www.ciria.org/Memberships/The_SuDs_Manual_C753_Chapters.aspx
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200 Series ESR – Inside diameter 1200mm, outside diameter 1225mm.

300 series ESR – Inside diameter 1800mm, outside diameter 1875mm.

400 series ESR – Inside diameter 2600mm, outside diameter 2700mm.

500 series ESR – Inside diameter 3500mm, outside diameter 3650mm.

600 series ESR – Inside diameter 4000mm, outside diameter 4150mm.

200 series

CB

A

WL WL

CB

A

300/400/500 & 600 series

Model Series

Treated 
Flow Rate 

- l/s
Maximum 

Flow
Catchment 
area (m²)*

Oil  
storage 
(litres)

Silt 
capacity 
(litres)

Overall 
length* 
(mm)

L

Overall 
diameter 

(mm)

Inlet Invert 
(mm)

A

Base  
to Inlet 
(mm)

B

Base  
to outlet 

(mm)
C

Max in/
out pipe 

diameter** 
(mm)

Number of access shafts 
(dia. mm)

600 750 900 1200

ESR10/C1 200 10 100 1,333 150 1,000 2,920 1,225 560 1,350 1,300 300 - 1 - -
ESR15/C1 200 15 150 2,000 225 1,500 4,237 1,225 560 1,350 1,300 300 - 1 - -
ESR20/C1 300 20 200 2,665 300 2,000 3,200 1,875 700 1,450 1,350 450 2 - - -
ESR25/C1 300 25 250 3,333 375 2,500 3,540 1,875 700 1,450 1,350 450 2 - - -
ESR30/C1 300 30 300 4,000 450 3,000 4,420 1,875 700 1,450 1,350 450 - 1 1 -
ESR40/C1 300 40 400 5,333 600 4,000 5,760 1,875 740 1,410 1,310 450 1 1 - -
ESR45/C1 300 45 450 6,000 675 4,500 6,570 1,875 740 1,410 1,310 450 1 1 - -
ESR50/C1 300 50 500 6,665 750 5,000 7,060 1,875 740 1,410 1,310 450 1 1 - -
ESR60/C1 400 60 600 8,000 900 6,000 4,400 2,700 950 2,100 2,000 600 1 - 1 -
ESR70/C1 400 70 700 9,333 1,050 7,000 5,250 2,700 950 2,100 2,000 600 1 - 1 -
ESR80/C1 400 80 800 10,665 1,200 8,000 6,170 2,700 950 2,100 2,000 600 1 - 1 -
ESR100/C1 400 100 1000 13,333 1,500 10,000 7,400 2,700 1,100 1,950 1,850 750 1 - 1 -
ESR125/C1 400 125 1250 16,665 1,875 12,500 9,050 2,700 1,100 1,950 1,850 750 1 - 1 -
ESR150/C1 400 150 1500 20,000 2,250 15,000 9,950 2,700 1,100 1,950 1,850 750 - - 2 -
ESR160/C1 400 160 1600 21,333 2,400 16,000 11,830 2,700 1,250 1,800 1,700 750 1 1 1 -
ESR180/C1 500 180 1800 24,000 2,700 18,000 7,470 3,650 1,185 2,690 2,550 900 - - - -
ESR200/C1 500 200 2000 26,665 3,000 20,000 8,530 3,650 1,185 2,690 2,355 1,200 - - - -
ESR250/C1 500 250 2500 33,333 3,750 25,000 10,040 3,650 1,185 2,690 2,355 1,200 - - - -
ESR300/C1 600 300 3000 40,000 4,500 30,000 10,310 4,150 1,325 2,850 2,675 1,200 - - - -
ESR350/C1 600 350 3500 46,665 5,250 35,000 11,470 4,150 1,325 2,850 2,675 1,200 - - - -
ESR400/C1 600 400 4000 53,333 6,000 40,000 12,690 4,150 1,325 2,850 2,675 1,200 - - - -
ESR500/C1 600 500 5000 66,665 7,500 50,000 15,870 4,150 1,325 2,850 2,675 1,200 - - - -
ESR600/C1 600 600 6000 80,000 9,000 60,000 18,260 4,150 1,325 2,850 2,675 1,200 - - - -
ESR700/C1 600 700 7000 93,333 10,500 70,000 22,250 4,150 2,850 2,850 2,675 1,200 - - - -

*These catchment areas are based on the SuDS Manual requirement for By-Pass devices to treat the 1 in 1 year storm event (27mm).
**This dimension is for A-C inlet/outlet options, larger pipe sizes are available for D-I inlet/outlet options.

ESR Specification Chart
SPEL Stormceptor ESR Range By-Pass System
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Optional extras

SPEL tripod
and hoist

Guide rail system (extended)

Extension
shaft access

Sampling point extended by
removing blanking cap,

fitting double socket and
extension pipe (110mm dia).

Refitting blanking cap

SPEL tripod and hoist

Where surface water run-off has 
a high silt content the coalescer 
units can become filled, making 
them heavy to lift out. In order 
to facilitate easy withdrawal of 
coalescer units the SPEL tripod  
and hoist is recommended.

SPEL extension access shafts

Extension access shafts are available for deep invert 
applications.

WT depth of 
water table

High water table Well drained ground

D maximum
depth

WT depth of 
water table

High water table Well drained ground

D maximum
depth

Tank shell specifications

The ‘standard’ specification is normally adequate for most installations but 
heavier specifications are available depending upon the burial depth and water 
table level, in winter. The concern is when the system is emptied completely and 
remains empty for a period of time.

SPEL coalescer unit  
guide rail systems

To facilitate easy insertion of coalescer 
units, the SPEL guide rail system 
manufactured in stainless steel can be 
incorporated into SPEL Puraceptors and 
class 1 Stormceptors.

Brackets fixed to the top and bottom of 
the coalescer unit simply engage the 
stainless steel guide rail fixed to the top 
of the stub access shaft. The coalescer 
unit is then lowered in the normal way, 
being guided at the correct angle into 
the conical base.

Lifting chains are available for the larger 
coalescer units and where extension 
shafts are fitted.

Extension guide rails can be 
incorporated into SPEL extension  
shafts to suit.

SPEL coalescer unit lifting, locating 
and locking system

The SPEL lifting, locating and locking 
system is manufactured in stainless steel 
and replaces the standard coalescer unit 
handle.

The locating/locking handle  
ensures the coalescer unit is seated 
and locked in its correct position after 
maintenance.

Above left:  
Lifting, locating and 
locking system with 
guide rail system.

Above right:  
The SPEL coalescer 
unit with lifting chain.

SPEL ESR Range –  
Inlet/outlet orientation

Dependent upon model and diameter 
of connections, these nine different 
orientations are available. However on the 
larger models it is important to check with 
our technical department.

Socket joint stub access shaft 
with extension shaft.

600mm, 750mm, 900mm and 
1200mm diameter.

Sealant

Double seal if required

Standard tanks

Series	 WT (m)	 D (m)

100/200	 1.0	 4.0

300 	 0.9	 4.0

400 	 1.3	 5.0

500	 1.9	 5.7

600	 2.4	 6.2

Heavy tanks

Series	 WT (m)	 D (m)

100/200	 2.0	 6.0

300 	 2.8	 5.6

400 	 3.5	 6.0

500 	 4.5	 7.25

600 	 4.7	 7.3

Based on installation in concrete with concrete surround 
For pea gravel surround, see SPEL Data Manual p13.5



SPEL Products 
Lancaster Road 
Shrewsbury, Shropshire 
SY1 3NQ, England.

Quality that protects the environment the safest way

T. +44 (0)1743 445200 
E. info@spelproducts.co.uk 
E. sales@spelproducts.co.uk

spelproducts.co.uk
+44 (0)1743 445 200

The SPEL underground tanks have been 
designed with reference to BS EN 13121

SPEL Tank shells carry a 25 year Warranty 
and have a life expectancy of over 50 years

Rigorous quality control procedures at 
all stages of manufacture for each serial 
numbered tank, ISO 9001.

SPEL is an environmentally accredited 
company to ISO 14001.

Certificate No: FM 35174 UVDB/Achilles 
accredited – Supplier No. 88611.

Scan code with a QR reader  
to launch our website: 
spelproducts.co.uk

#ZeroPollutionAmbassadors
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