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Danielle Degville

Lead Local Flood Authority
Leicestershire County Council
County Hall, Glenfield,
Leicester, LE3 8RA

Our Ref.: 5964/003/002
June 2026

Re: RESPONSE TO LLFA COMMENTS ON RESERVED MATTERS APPLICATION FOR THE
LAYOUT, SCALE, APPERANCE AND LANDSCAPING OF 93 DWELLINGS PURSUANT TO
OUTLINE PLANNING PERMISSION P/21/1260/2 (OUTLINE APPLICATION FOR UP TO 93
DWELLINGS)

Dear Danielle,

| refer to the letter from the Lead Local Flood Authority (LLFA) dated 28/01/2026 ref.
2025/2604/02/F with regards to the above planning application ref. P/25/2604/02/F

The Lead Local Flood Authority (LLFA) raised a number of queries regarding the proposed
drainage strategy. However, since the original submission, the proposed site layout has been
revised to satisfy the requirements of the Local Planning Authority (LPA). Consequently, the
proposed drainage design has also been updated to reflect the revised site layout and
development proposals.

The LLFA's comments, together with the corresponding designer responses, are provided below:

LLFA COMMENTS:

Leicestershire County Council as Lead Local Flood Authority (LLFA) notes that the site is
located within Flood Zone 1 being at low risk of fluvial flooding and low risk of flooding from
surface water.

The applicant has proposed to discharge surface water drainage at a discharge rate equal to
QMed of 10.5l/s via swales and an attenuation basin sized to store up to the 1in 100 year return
period plus additional volumes of 40% due to climate change and factoring in a 10% increase
of impermeable areas due to ‘urban creep’.

It is not clear where the contributing area figure has been calculated from. Section 3.3 of the
technical note and the impermeable area both suggest an area of 1.541ha. However, it seems
the drainage plan is using an area of 2.04ha. Clarification of the contributing, the proposed
discharge rate and volume of storage required, with documents updated as necessary. The
discharge rate should be based on the contributing catchment only. Calculations and supporting
plans should be submitted to support the QUMED/QBAR rate.
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It appears that there are two watercourses/ditches on site which will be removed as part of the
development layout. Given that this reserved matters application will fix the layout for the site
further information is required on these ditches and the impact removing them will have. The
documents suggest that the upstream connectivity of the ditches is still to be confirmed. Whilst
Land Drainage Consent is not required at this stage prior to approval of reserved matters, the
LLFA do need to understand that the removal of the ditches is appropriate and that consent is
likely to be granted. The applicant should also note Leicestershire County Council’s culverting
policy (available online) which requires open watercourses/ditches to be retained and culverted
only when it is clearly demonstrated to be necessary. Retained open watercourses/ditches must
include space for maintenance access. Leicestershire County Council as the LLFA advises the
LPA that the application documents as submitted are insufficient for the LLFA to provide a
substantive response at this stage. In order to provide a substantive response, the following
information is required:
» Confirmation of contributing area, proposed discharge rate and required storage
volume.
* Information on the upstream connectivity of the ditches proposed to be removed, and
confirmation that conversations regarding Land Drainage Consent have begun (note
the LCC culvert policy)

DESIGNER RESPONSE:

The existing Greenfield runoff has been calculated using the HR Wallingford Greenfield Runoff
Estimation Tool, based on FEH data and the contributing areas as indicated in drawing numbers
5964-003-1060 — 1062.

The contributing catchment area includes only impermeable hardstanding and roof surfaces.
Surface water runoff from these areas will be captured by the proposed on-site drainage
network, attenuated within the on-site storage system, and subsequently discharged to the
existing watercourse at a controlled rate.

With regard to the existing on-site ditches, the assessment is based on a site walkover and a
review of survey information provided by the Client and undertaken by others.

The site walkover identified four existing ditches across the site. Of these, two ditches were
observed to extend beyond the site redline boundary and discharge either into the existing ditch
along the northern boundary or directly into the existing outlet headwalls. An extract from the
relevant report is provided below for reference:
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It should be noted that, although the start and end points of the existing ditches are heavily
overgrown, no positive inlet or outlet pipes were identified during the walkover. The existing ditch
running across the centre of the site is, at its eastern end, fully overgrown and silted. It is therefore
presumed that this ditch was historically connected to the existing ditch along the eastern
boundary, which subsequently discharges into the existing headwall located beyond the site
redline boundary, see photograph below:

O

Photo 1. Existing Hedwall — North-Eastern Outlet

Both the north-eastern and northern outlet pipes have been identified on the topographical survey.
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A review of historical Ordnance Survey mapping (1954-1975) also indicates the presence of the
existing drainage route. The mapping also confirms that there is no positive drainage connection
beyond the site and that the drainage features historically served the site only. An extract from
the historical mapping is provided below for reference.
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Extract 5. Existing watercourses
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Based on the available information, it is confirmed that the existing on-site ditches currently serve
the site by collecting and conveying overland surface water runoff to the wider drainage network
located to the north beyond the site boundary.

It should be noted that existing ditch A is proposed to be removed as part of the development.
This ditch currently serves only the site and conveys surface water runoff generated within the
site boundary to the downstream drainage system. The removal of ditch A will not adversely affect
the existing drainage network downstream, as all surface water runoff from the proposed
development will be collected by the proposed on-site drainage system, attenuated within on-site
storage features, and discharged at a controlled rate.

The proposed drainage strategy will restrict runoff rates to the equivalent greenfield runoff rate,
resulting in a reduction in the overall discharge volume and peak flow entering the downstream
drainage network compared with existing conditions.

Runoff from the development will be discharged via the proposed on-site attenuation storage
system at a controlled and restricted rate, ensuring that no increase in flood risk occurs to adjacent
land or third-party properties.

Existing watercourses/ditches B, C and D will remain unchanged and will continue to operate in
their current capacity as part of the wider drainage network.

Kind Regards,
ot F7

Tom Zajac
Associate
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+ Urban creep 10% = 469m?
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1. All drainage works to be constructed in strict accordance with specification of the Local
Authority, Building Regulations, Design and Construction Guidence (published by Water
UK)& BS EN.752.

2. Any existing drainage found crossing the site is to be investigated, and if found to be 'live', it
should be diverted in consultation with the Client.

3. Forlocation and setting out of building drainage points refer to architects drawings.
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1. All drainage works to be constructed in strict accordance with specification of the Local

Authority, Building Regulations, Design and Construction Guidence (published by Water

UK)& BS EN.752.

Proposed Detention Basin = 1195m? 2. Any existing drainage found crossing the site is to be investigated, and if found to be 'live', it
should be diverted in consultation with the Client.

3. Forlocation and setting out of building drainage points refer to architects drawings.

4. All pipe runs near buildings to comply with the Building Regulations 2015 part H1. Where a
pipe is within 1m of a foundation the trench shall be filled with class GEN3 concrete up to the
lowest level of the foundation. Where the trench is further than 1m from the foundation, the
trench shall be filled with class GEN3 concrete to a level below the lowest level for the
foundation equal to the distance from the foundation less 150mm. In both cases the pipe
shall be bedded and surrounded in 150mm thick class GEN3 concrete.

5. Where pipes, external to the structures, have a depth to soffit from ground level of less than
450mm they shall have a class GEN3 concrete encasement (150mm thick).

6. Where a pipe, under a carriageway, has a depth of cover of less than 1.2m the pipe shall be
laid in a concrete bed and surround.

7. Where a pipe, under a vehicular area other than a carriageway has a depth of cover if less
than 0.9m the pipe shall be protected with a concrete slab set above it.

8. In any circumstances where pipes are bedded and surrounded in concrete flexible joints
should be provided. compressible boards (fibreboard or polystyrene) shall be provided at a
maximum of 8m centres (coinciding with pipe joints). the boards shall be pre-cut to pipe
diameter and to a height and width equal to the concrete cross section. a board thickness of
18mm for pipes up to 450mm nominal diameter and 36mm for pipes over 450mm nominal
diameter.

9. All private building drainage shall be constructed in strict accordance with BS EN.752. Foul
drainage beneath the floor slab shall be laid, shall be laid no flatter than 1:40. Unless
otherwise specified below ground building drainage external to the building shall be 100mm
diameter and shall be laid at a minimum gradient of (<1l/s = 1 in 40/>1l/s = 1 in 80) for foul
drains and 1 in 80 for surface water drains.

10. Al building drains shall be laid in conjunction with 'non adoptive bedding details' (class d, n
or b) unless otherwise specified.

11. All pipes, bends and junction for private building drainage shall be UPVC conforming to
BS4660, BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with
the manufacturer's specification.

12.  All pipes, bends and junction materials for adoptable drainage shall be UPVC compliant with
Clause E2.21 of Design and Construction Guidance for Foul and Surface Water Water
Sewers, Sector Guidance Appendix C, June 2022. These should conform to BS4660,
BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with the
manufacturer's specification.

13. Al back inlet gullies to be roddable or connected to inspection chambers.

14.  All gully connections other than at manholes to be 'y junctions.
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17. No low point shall be without a method of drainage.

18.  All connections to be soffit to soffit unless otherwise noted.

19. Al concrete and concrete products to be in accordance with BRE 363 for sulphates.

20. The locations of all building drainage points shall be cross referenced against the architects
drawings during setting out and any discrepancies reported immediately.

21. Before connections are made to existing public sewers an application under S106 must be
made to relevant sewerage undertaker.

22.  The precise depth and location and size of existing pipes, watercourses or manholes where
connections or diversion are proposed must be confirmed and reported to the engineer
before works commence on site.

23.  Any existing drains to be abandoned to be decommissioned in accordance with the Building
Regulations by either grubbing, infilling or sealing.

24, Should ground water be encountered on site during construction the Client shall be informed
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NOTES

1.

The contractor is responsible for verifying all site & setting out dimensions
before commencing work.

2. This drawing is to be read in conjunction with all relevant Architectural and
Site Boundary = 41,584.13m? M&E drawings.
H _ , 3. All dimensions in meters unless stated otherwise.
ouses = 4691m
+ Urban creep 10% = 469m? DRAINAGE NOTES:
Total = 5160m? -
1. All drainage works to be constructed in strict accordance with specification of the Local
Roads, paths & driveways =9894m? Authority, Building Regulations, Design and Construction Guidence (published by Water
P UK)& BS EN.752.
2. Any existing drainage found crossing the site is to be investigated, and if found to be 'live', it
o should be diverted in consultation with the Client.
/ Proposed Detention Basin = 1195m? 3. Forlocation and setting out of building drainage points refer to architects drawings.

4. All pipe runs near buildings to comply with the Building Regulations 2015 part H1. Where a

pipe is within 1m of a foundation the trench shall be filled with class GEN3 concrete up to the

1 . AL Total Impermeable Area =16,249m? lowest level of the foundation. Where the trench is further than 1m from the foundation, the

< ,/// // trench shall be filled with class GEN3 concrete to a level below the lowest level for the
foundation equal to the distance from the foundation less 150mm. In both cases the pipe

/ y 7/ shall be bedded and surrounded in 150mm thick class GEN3 concrete.
' ’ //// 5. Where pipes, external to the structures, have a depth to soffit from ground level of less than
/ Y / 450mm they shall have a class GEN3 concrete encasement (150mm thick).
// y 6. Where a pipe, under a carriageway, has a depth of cover of less than 1.2m the pipe shall be
7 N laid in a concrete bed and surround.

7. Where a pipe, under a vehicular area other than a carriageway has a depth of cover if less
than 0.9m the pipe shall be protected with a concrete slab set above it.

8. In any circumstances where pipes are bedded and surrounded in concrete flexible joints
should be provided. compressible boards (fibreboard or polystyrene) shall be provided at a
maximum of 8m centres (coinciding with pipe joints). the boards shall be pre-cut to pipe
diameter and to a height and width equal to the concrete cross section. a board thickness of
18mm for pipes up to 450mm nominal diameter and 36mm for pipes over 450mm nominal
diameter.

9. All private building drainage shall be constructed in strict accordance with BS EN.752. Foul
drainage beneath the floor slab shall be laid, shall be laid no flatter than 1:40. Unless
otherwise specified below ground building drainage external to the building shall be 100mm

/ diameter and shall be laid at a minimum gradient of (<1l/s = 1 in 40/>1l/s = 1 in 80) for foul
drains and 1 in 80 for surface water drains.

10.  All building drains shall be laid in conjunction with 'non adoptive bedding details' (class d, n

y or b) unless otherwise specified.
11. All pipes, bends and junction for private building drainage shall be UPVC conforming to
/ BS4660, BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with

the manufacturer's specification.

12. Al pipes, bends and junction materials for adoptable drainage shall be UPVC compliant with
Clause E2.21 of Design and Construction Guidance for Foul and Surface Water Water
Sewers, Sector Guidance Appendix C, June 2022. These should conform to BS4660,
BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with the
manufacturer's specification.

13.  All'back inlet gullies to be roddable or connected to inspection chambers.

14.  All gully connections other than at manholes to be 'y' junctions.

15, Allroad gully connections to be 150mm diameter.

16.  All stub stacks to be fitted with air admittance valves where branch drain exceeds 12m
except at the head of the run. Soil vent pipes located at the head of a run to terminate to
fresh air.

17. No low point shall be without a method of drainage.

18.  All connections to be soffit to soffit unless otherwise noted.

19.  All concrete and concrete products to be in accordance with BRE 363 for sulphates.

20. The locations of all building drainage points shall be cross referenced against the architects
drawings during setting out and any discrepancies reported immediately.

21. Before connections are made to existing public sewers an application under S106 must be
made to relevant sewerage undertaker.

22.  The precise depth and location and size of existing pipes, watercourses or manholes where
connections or diversion are proposed must be confirmed and reported to the engineer

X y before works commence on site.
] N N V \ 23.  Any existing drains to be abandoned to be decommissioned in accordance with the Building
) > N Regulations by either grubbing, infilling or sealing.
/ 24.  Should ground water be encountered on site during construction the Client shall be informed
o / = to determine if additional measures are required.
4, , 25.  The drainage system shall be fully cleansed on completion of the project using methods that
N‘\\ s / ensure pollution off site does not occur.
N, \ ¥ / 26. Any existing land drains severed during construction shall be reinstated.
/ >/,
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DRAINAGE KEY Greonfld Runoff Calouaton Notes N Scale 1:250 @ A1-1:500 @ A3 ‘ DO NOT SCALE OFF THIS DRAWING
, ! N 5m 0 5m 10m 15m 20m 25m
Site Boundary Greenfield runoff rates have been calculated using the positively drained hard-paved areas only, | N NOTES
applying the updated HR Wallingford FEH Statistical method. | ~ . . v . . . .
Existing Foul Water Sewer pPying e up g ‘; S0 1. The contractor is responsible for verifying all site & setting out dimensions
—— O . \ ~ .
Based on a contributing area of 2.04 hectares, the calculated Greenfield runoff rates are as follows: \ S0 before commencing work.
Return Period Runoff Rate (1/ \ ~ . L . . . . .
Adoptable 104 Foul Water Manhole & Pipe Refer Q?ni? ere 8;n|7s ate (i) \ N 2. This drawing is to be read in conjunction with all relevant Architectural and
.' "7 T T " T toschedule for size/ types and cover details Qbar (FEH) 9.2/ N ME drawings.
1in 1 year 761is \ . . . .
¢ S« S+ 5 Adoptable $104 Foul Water Rising Main 1in 10 year 13.71is N 3. All dimensions in meters unless stated otherwise.
1in 30 year 18.3 /s DRAINAGE NOTES:
Adoptable $104 Surface Water Manhole & Pipe 1in 100 year 2351ls B
.""""""""""" Refer to schedule for size/ types and cover details . . 1. Al drainage works to be constructed in strict accordance with specification of the Local
The proposed discharge rate of 8.2I/s has been applied. Authority, Building Regulations, Design and Construction Guidence (published by Water
HB ‘ Hydrobrake Manhole (see plan for restricted rate) UK)& BS EN.752.
2. Any existing drainage found crossing the site is to be investigated, and if found to be 'live', it
) should be diverted in consultation with the Client.
CP ' Catch Pit Manhole - 500mm Sump 3. For location and setting out of building drainage points refer to architects drawings.
4. All pipe runs near buildings to comply with the Building Regulations 2015 part H1. Where a
RG E# Surface Water Road Gully pipe is within 1m of a foundation the trench shall be filled with class GEN3 concrete up to the
lowest level of the foundation. Where the trench is further than 1m from the foundation, the
Private Foul Water Inspection Chamber & Pioe trench shall be filled with class GEN3 concrete to a level below the lowest level for the
® P P foundation equal to the distance from the foundation less 150mm. In both cases the pipe
: : : /) vy shall be bedded and surrounded in 150mm thick class GEN3 concrete.
. Private Surface Water Inspection Chamber & Pipe L)) ’/ VY 1y 5. Where pipes, external to the structures, have a depth to soffit from ground level of less than
be FFL199.750) / /)// / /, '/ 450mm they shall have a class GEN3 concrete encasement (150mm thick).

Private Drainage Channel

6. Where a pipe, under a carriageway, has a depth of cover of less than 1.2m the pipe shall be

L))/ /1] /) LN OO S17 laid in a concrete bed and surround.
. /] N 13500 7 i i ; i
VG B Private Surface Water Yard Gully FFL 199_450/ //) \ 1F§g0® \\ N > Type B = \95@7 7. :/r\]lherg 9a p{ﬁe, lederh a"vshlcuI?r ?rza gtt:er than atca:rlla)gevtva)t; has.ta depth of cover if less
7//) Type C ~ ~ o CL 196567 - an 0.9m the pipe shall be protected with a concrete slab set above it o
RG H Private Surface Water Road Gull / Solcli1e90s Rl LN o IL194.642 8. In any circumstances where pipes are bedded and surrounded in concrete flexible joints
y L 196'7‘55 RS O should be provided. compressible boards (fibreboard or polystyrene) shall be provided at a
FD

maximum of 8m centres (coinciding with pipe joints). the boards shall be pre-cut to pipe
diameter and to a height and width equal to the concrete cross section. a board thickness of
7 18mm for pipes up to 450mm nominal diameter and 36mm for pipes over 450mm nominal

Fin Collection Drain

FFL198650) / /' ///

~ diameter.
@ Crate Soakaway / Crate Attenuation Tank #### T~7 9. All private building drainage shall be constructed in strict accordance with BS EN.752. Foul
- - U S drainage beneath the floor slab shall be laid, shall be laid no flatter than 1:40. Unless
EREININ  Pronosed filter drain/land drainage ) NV/A /) e~ - | 3 ) R otherwise specified below ground building drainage external to the building shall be 100mm
with 1509 perforated pipe Q7 : - // 117/ | N diameter and shall be laid at a minimum gradient of (<1l/s = 1 in 40/>1l/s = 1 in 80) for foul
U Precast Concrete Headwall 1/ j \\ drains and 1 in 80 for surface water drains.
/ 4/ )L/, '/ /| \\ 10. Al building drains shall be laid in conjunction with 'non adoptive bedding details' (class d, n
), / NN \ \ ) ) S [ - N or b) unless otherwise specified.
PD / // / AN ¥ / ey T i / . 7 RN S 11. All pipes, bends and junction for private building drainage shall be UPVC conforming to
— Patio Drain //)/ / RN ) ‘ h [ - \\ \\ BS4660, BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with
! f )/ / R IR / : \ . the manufacturer's specification.
- Tree Root Protection Area . . f U / / / c | o - N \\ 12. Al pipes, bends and junction materials for adoptable drainage shall be UPVC compliant with
PSRN //*/ y y 4 0, . | / \ R Clause E2.21 of Design and Construction Guidance for Foul and Surface Water Water
RNy A / / / ) // ) ~ O Sewers, Sector Guidance Appendix C, June 2022. These should conform to BS4660,
) NN ”f/'/ / A 7 . BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with the
g ) / ) - manufacturer's specification.
e 13. Al back inlet gullies to be roddable or connected to inspection chambers.
~ - ~| 14. Al gully connections other than at manholes to be 'y' junctions.
\\\\\ ¥ 15. Al road gully connections to be 150mm diameter.
S~ T /) 16. Al stub stacks to be fitted with air admittance valves where branch drain exceeds 12m
§ / // 7/// ?xcipt.at the head of the run. Soil vent pipes located at the head of a run to terminate to
ST /) )/ Yy N SN resh air.
Y MY 111110/ so0cp 17. No low point shall be without a method of drainage.
L y 0D | / / /’ 7/// 13500 18.  All connections to be soffit to soffit unless otherwise noted.
// / Y |\ 0/ g EYLP%BS - 19. Al concrete and concrete products to be in accordance with BRE 363 for sulphates.
T T T /) \ 7/ 3 ﬂ,_::'191.1'07 20. The locations of all building drainage points shall be cross referenced against the architects

drawings during setting out and any discrepancies reported immediately.
I 21. Before connections are made to existing public sewers an application under S106 must be

Yoy 4y, T ~ 70_93675@ 7 s18*° made to relevant sewerage undertaker.
) '~ 7.003004/0/?5 %i‘i‘% 22. The precise depth and location and size of existing pipes, watercourses or manholes where
'/ /, 1))/ /, 2 =% 0500/4,£5,L>/p£ /CL;191,264 y connections or diversion are proposed must be confirmed and reported to the engineer
111 T . // /13500 g 1L 18952 / before works commence on site.
‘) /N y L)) / (T:{P?guss | N ) 23.  Any existing drains to be abandoned to be decommissioned in accordance with the Building
/ '/ (e /. __FFL 195.000 /) / IL: 191.98 / Regulations by either grubbing, infilling or sealing.
’/ 74 oy 7 / ‘ / / 24.  Should ground water be encountered on site during construction the Client shall be informed
1))/ ) Y/ o 7 / to determine if additional measures are required.
// 1)) / 25.  The drainage system shall be fully cleansed on completion of the project using methods that
7/ //// T/ A ensure pollution off site does not occur.

| [FrL2000%5] )/

26. Any existing land drains severed during construction shall be reinstated.

/ /T~y L—’t‘: 3>,
| v/ 5 2"?9’6%’/%
]FSSO% y TV e ’b,’o &4,0
ype ///, 5 \o "%, ®5s,
= CL: 201,04 .N /) \FELINSTS] ) B %
o TN IL; 199.615 / Yy Y/ \ 4’0%~€
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FFL 195.000 // IL: 191.98 — DRAINAGE KEY
i // 1))/ / y NOTES
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AN Site Boundary 1. The contractor is responsible for verifying all site & setting out dimensions
~ .
T ~ before commencing work.
S e = = = === Existing Foul Water Sewer ) o ) ) ) ) )
7 ) N 2. This drawing is to be read in conjunction with all relevant Architectural and
Yy /¥ X
| N M&E drawings.
" [FFL 194.250 /// 7/ /‘a \ . o — Adoptable S104 Foul Water Manhole & Pipe Refer ) ) g . .
o RTINS, \\ to schedule for size/ types and cover details 3. All dimensions in meters unless stated otherwise.
/ L/ /) /A >~
_FFL199 75 // TN \ .
//j /)] 777 FFL 194.250 ~ 7, ! o ¢ S # S = e Adoptable $104 Foul Water Rising Main DRAINAGE NOTES:
/ [ /IR /\\\ £ - \
///// 1////// /f/// ' \ i “ Adoptable S104 Surface Water Manhole & Pipe 1. Al drainage works to be constructed in strict accordance with specification of the Local
‘ \ s B R E L, ARER D J ~s31cp | ."“"“'"“"“““' Refer to schedule for size/ types and cover detals Authority, Building Regulations, Design and Construction Guidence (published by Water
. CL:i193533 TO BE CONSTRUCTED UNDER TS 7 o UK)& BS EN.752.
- IL: 191.376 THE TREE SPECIALIST . Type B \ HE ‘ Hvdrobrake Manhol Jan for resricted rat 2. Any existing drainage found crossing the site is to be investigated, and if found to be 'live', it
— SUPERVISION CL 10050 \ ydrobrake Manhole (see plan for restricted rate) should be diverted in consultation with the Client,

3. For location and setting out of building drainage points refer to architects drawings.
CP . Catch Pit Manhole - 500mm Sump 4. All pipe runs near buildings to comply with the Building Regulations 2015 part H1. Where a

s L 4 & o L pipe is within 1m of a foundation the trench shall be filled with class GEN3 concrete up to the
13500 - ’é@\\g@ D 4 RG BE Surface Water Road Gull lowest level of the foundation. Where the trench is further than 1m from the foundation, the
TypeB ’@\\Q‘g‘g\@ D \T u erno uy trench shall be filled with class GEN3 concrete to a level below the lowest level for the
%z&ggsgs ’ 'Cb »\\'\z@?’?’ 3;40[5/3)‘( 1E2n’:\ 2‘;1 -538 foundation equal to the distance from the foundation less 150mm. In both cases the pipe
iy . e ™ s voos ® Private Foul Water Inspection Chamber & Pipe shall be bedded and surrounded in 150mm thick class GEN3 concrete.
VOLUME: 267.15m° . ) ) 5. Where pipes, external to the structures, have a depth to soffit from ground level of less than
STORAGE VOLUME 267.15m” ® Private Surface Water Inspection Chamber & Pipe 450mm they shall have a class GEN3 concrete encasement (150mm thick).
CL: 190.49 - 192.70 AOD . 6.  Where a pipe, under a carriageway, has a depth of cover of less than 1.2m the pipe shall be
TOC: 189.08m AOD DC , , laid in a concrete bed and surround.
N Private Drainage Channel 7. Where a pipe, under a vehicular area other than a carriageway has a depth of cover if less
o% . than 0.9m the pipe shall be protected with a concrete slab set above it.
. et 1322(?00 YG B Private Surface Water Yard Gully 8. In any circumstances where pipes are bedded and surrounded in concrete flexible joints
//F18 N ) Type B . should be provided. compressible boards (fibreboard or polystyrene) shall be provided at a
12000 / %?,2% \““’1\\ Gl 195,383 RG Private Surface Water Road Gully maximum of 8m centres (coinciding with pipe joints). the boards shall be pre-cut to pipe
¥ Type B CL: 193482 . \\'\\ ' diameter and to a height and width equal to the concrete cross section. a board thickness of
/ CL: 199.355 0 N ) ) . . .
) // / ’// L 107135 e '%-,191-047 ~ . FD Fin Collection Drain jﬂeanr;mekf;r pipes up to 450mm nominal diameter and 36mm for pipes over 450mm nominal
/S / ‘ oy .

9. All private building drainage shall be constructed in strict accordance with BS EN.752. Foul

~ i - - ~ (3 / + ( L7 N\ ’ \ \ y

) o6 // ?;,?;‘\ “‘ ‘ \ N ~ . . ; ) N o \\1 ‘ ‘ : ' ' ' SSB(AT @ Crate Soakaway / Crate Attenuation Tank #### drainage beneath the floor slab shall be laid, shall be laid no flatter than 1:40. Unless
/ > </ ‘::\‘;‘ﬁj;,w’\i\ ) ’ \ > / I h \ ) hang! / N " ' otherwise specified below ground building drainage external to the building shall be 100mm
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~_ ) //f/\/\f\\&?(\ A with 1508 perforated pipe rains and 1 in 80 for su acelwgter rains. . . . -
; /)] L > - Y 1T350f21C TR 10.  All building drains shall be laid in conjunction with 'non adoptive bedding details' (class d, n

/ ////////// VISR R TeeC AT 45 D Precast Concrete Headwall or b) unless otherwise specified.
A /////// yyyy. /// /, /) 2 V > T }202% 11. All pipes, bends and junction for private building drainage shall be UPVC conforming to
8 //./4\// i/////////////// /// /, o\ / _ , c{’:)194.551 p S PD BS4660, BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with
//) /) ///) P\ AN )y, / IL: 192.651 5 T 13500 — Patio Drain the manufacturer's specification.
// /) ' 7 ~ \E{_’,’jgg %84 12.  All pipes, bends and junction materials for adoptable drainage shall be UPVC compliant with
y /)] %, L 19176 — e " =+ —  Tree Root Protection Area Clause E2.21 of Design and Construction Guidance for Foul and Surface Water Water
- /% - . . 'S T DWELLINGS] = T4,880L =T4 86 Sewers, Sector Guidance Appendix C, June 2022. These should conform to BS4660,
SR - =14, =14 ° BSEN13598 and BSEN1401 as appropriate and shall be laid in accordance with the
IS \\ / / F o manufacturer's specification.
XV 4 e s@ 72, \ 13. Al back inlet gullies to be roddable or connected to inspection chambers.
' %, cyL’;J193,435 ADOPTABLE TYPE 3 FOUL %’00 500,,,0 \ 14.  All gully connections other than at manholes to be 'y' junctions.
05‘ IL: 190.78 PUMPING STATION TO BE - 6’@00 /"%b 15. Al road gully connections to be 150mm diameter.

DESIGNED AND CONFIRMED| / - @ &3 16.  All stub stacks to be fitted with air admittance valves where branch drain exceeds 12m
% L)/ BY PUMP SPECIALIST except at the head of the run. Soil vent pipes located at the head of a run to terminate to

fresh air.

17. No low point shall be without a method of drainage.

18.  All connections to be soffit to soffit unless otherwise noted.

19.  All concrete and concrete products to be in accordance with BRE 363 for sulphates.

20. The locations of all building drainage points shall be cross referenced against the architects
drawings during setting out and any discrepancies reported immediately.

21. Before connections are made to existing public sewers an application under S106 must be
made to relevant sewerage undertaker.

22.  The precise depth and location and size of existing pipes, watercourses or manholes where
connections or diversion are proposed must be confirmed and reported to the engineer
before works commence on site.

23.  Any existing drains to be abandoned to be decommissioned in accordance with the Building
Regulations by either grubbing, infilling or sealing.

24, Should ground water be encountered on site during construction the Client shall be informed
to determine if additional measures are required.

25.  The drainage system shall be fully cleansed on completion of the project using methods that
ensure pollution off site does not occur.
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Cover to comply with clause E2.32.
600mm x 600mm clear opening

Mortar haunching
to cover and frame
to Clause EB6.7

— 600mm x 600mm clear
access

Min 2, max 4 courses of Class B
engineering bricks, concrete blocks
or precast concretecover frame

seating rings

Ground level

Precast concrete slab complying /ﬁ

with E2.30

675 mm max from cover
to first step

A
Selected as dug backfil 7

Lifting eyes in concrete rings ——
to be pointed with mortar

Polypropylene encapsulated
ms double step rungs

High strength concrete topping, min 20
thick to be brought up to dense smooth
face neatly shaped and finished to all
branch connections.To comply with
clauses E4.3 and E6.5

Construction joint ——

Inverts to be formed _

using channel pieces

o
| — Precast. congrete chamber segtipns
— complying with Clause E2.29 jointed
/ - with elastomeric or plastomeric seals
See schedule é
o
—— 8
GEN 3 concrete
/
/ surround 150mm thick
I complying with E4.1 and BRE
Special Digest 1
Benching slope to be 1:10 to 1:30.
500 Min 225 Min — Built up min 75mm above base of
| precast section.
|
I
T » Distance between top of pipe and
underside of PC chamber to be min 50mm
and max 300mm
@ 225mmto

underside of channel

GEN 3 concrete base complying with
E4.1 and BRE Special Digest 1

FIGB10 - TYPE B MANHOLE - SECTION

Joint to be as close as practical
to face of manhole to permit
satisfactory jointing and
subsequent movement

Minimum width of benching for
landing area to be 450mm between
steps and channels.

Double step rungs complying
with Clause E2.33

Rocker pipe

,/ Pipe joint with channel
to be located min 100
inside face of chamber

Rocker pipe

FIG B10 - TYPE B MANHOLE - PLAN

DEPTH TO SOFFIT: 1.5m to 3.0m
SEE SCHEDULE FOR DIMENSIONS AND GA FOR CONNECTIONS

J\

Rocker pipe

Mortar haunching
to cover and frame
to Clause EB6.7

Brickwork or concrete blocks
to be corbelled (maximum 30mm
per course) to suit cover

High strength concrete topping, min 20
thick to be brought up to dense smooth
face neatly shaped and finished to all
branch connections.To comply with
clauses E4.3 and E6.5

N

1220mm x 685mm multiple ductile iron cover. Cover to
comply with Clause E2.32

X
1

1350mm min
See manhole Schedule

|, — Precast concrete chamber sections
complying with Clause E2.29 jointed

Chamber wall to be minimum 125mm

-
=

Benching slope to be
1:10 to 1:30.

150mm min —f

\

’\

GEN 3 concrete base complying with

E4.1 and BR

E Special Digest 1

b 225mm to barrel of pipe

FIGB15 - TYPE C MANHOLE - SECTION

Internal dimension of manhole normally
1350mm but manhole diameter should
be increased for pipes larger than
450mm diameter to give 225mm
benching in accordance with B5.2.29

Minimum 450mm from
edge of stepping

Double step rungs complying
with Clause E2.33

Rocker pipe

Minimum width
of benching 225mm

Joint to be as close as practical
/ to face of manhole to permit

satisfactory jointing and
subsequent movement

FIGB15 - TYPE C MANHOLE - PLAN

DEPTH TO SOFFIT: LESS THAN 1.5m
SEE SCHEDULE FOR DIMENSIONS AND GA FOR CONNECTIONS

Benching layout and dimensions ———

with elastomeric or plastomeric seals.

Access to be positioned
above by-pass door \Varies

1220 x 685 clear opening with double triangular
ductile iron manhole cover and frame to BS
EN124 class 400 bedded on mortar

Pull handle to flow control units
manufacturer's requirements

Solid Engineering bricks, min 2

Eye bracket for operating rope —_—

courses, max 4 courses or precast

to flow control units

concrete frame seating rigs

manufacturer's requirements

675mm

—~———— Reinforced concrete

Minimum clear access in

accordance with
undertaker's policy

to Vortex flow control units to
manufacturer's requirements

Pull rope \

slab designed by
structural engineer.

| Precast concrete
manhole rings

éi Ln—% | Varies

Varies | «———— GEN 3 concrete
surround
150 thick

jﬁi*iij Out flow

ol

Varies

225

Optimum sump sizing determined by

hydrobrake manufacturer.

Varies

FLOW CONTROL CHAMBER - SECTION A-A

TO manufacturer's requirements

A In flow
NV e—

Inlet pipe

Vortex flow control fitted with
pivoting by-pass door

Benching layout and dimensions
to Vortex flow control units
manufacturer's requirements

Fixing lugs with masonry stud
anchor fixing bolts

Outlet pipe angle of pipe to
be determined on site

FLOW CONTROL CHAMBER - PLAN VIEW

Scale: 1:20

(© Robert West Consulting 2019. All rights reserved

DO NOT SCALE OFF THIS DRAWING

NOTES

1. The contractor is responsible for verifying all site & setting out dimensions

before commencing work.

2. This drawing is to be read in conjunction with all relevant Architectural and

M&E drawings.

3. All dimensions in meters unless stated otherwise.
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DO NOT SCALE OFF THIS DRAWING J

NOTES

1. The contractor is responsible for verifying all site & setting out dimensions

— If distance from cover level to soffit of pipe is before commencing work.

Pavement construction >1m, access opening shall be restricted to
’ 2. This drawing is to be read in conjunction with all relevant Architectural and
350mm@ or 300mm x 300mm. MAE drawings
1220 mm x 685 mm Mortar bedding and 1220 mm x 675 mm multiple . Cover to comply with Clause E2.32 R .
haunching to cover and ductile iron/galvanised steel Mortar haunching to 3. All dimensions in meters unless stated otherwise.

multiple ductile iron

cover. cover complying cover and frame to clause E6.7

cover bedded in mortar
FeL complying with clause E2.32

frame to Clause E6.7 Min 2, max 4 courses of Class B

F.G.L with clause E2.32 engineering bricks, concrete blocks
or precast concrete cover frame
A L] I _ Class B engineering | | Access opening restricted to 350 diameter if seating rings
Brickwork or concrete bricks complying with depth to invert from cover level is >1.2m.
blocks to be corbelled E2.39 and E6.1 not less Using restricted access cap and sealing ring .
(maximum 30mm per  than 200mm thickor v v ik 7 150 thick mass concrete to
course) to suit cover precast concrete sections / support cover and frame
with 150mm concrete
surround complyingwith 900mm min Minimum 50mm gap between —m— — \ ~ ;
Clause E2.29 slaband chamberunit T = e  pr-—-——=—====— Flexible seal (seal needs to be
" " watertight and provide a suitable
1200mm Relieving brick arch or N . . . spetmﬁclahon for the details and
reinforced concrete lintel M|n|mgm internal dimensions material)
o _ over pipe 450mm diameter. See schedule. 75 I 1 Temporarily cap shaft
Pipe joint with channel . , during construction
to be located inside ~ Min 20mm high-strength Benching slope to — - —
face of manhole ~ concrete topping complying be 1in 10 to 1in30 NS I > Minimum 150mm thick thick
with Clause E4.3 and E6.5 ' I BNSS granular thick granular type
neatly shaped and finished Selected as dug backil 1sub-base material to Clause E2.43
] ] to all branch connections \ I 1 or GEN3 in-situ concrete surround
Base unit to have all connections complying with E4.1 and BRE
; In-situ Gen3 ¢ X with soffit levels set no lower \ [l Special digest 1 in accordance with
L] ] n-situ Gen3 concrete in oi the manufacturers instruction
225”;?, :Oebarrel complying with E4.1 and K 225”;?, :Oebarrel than that of the main pipe !
AP BRE Digest 1 AP M i h M
Invert to be ? W %
SECTION B-B SECTION A-A formed using - 2 < | -
- — channel pieces .
Rocker pipe

<
Joints between base and shaft and

between shaft components to be
fitted with watertight seals

150

Joint to be as close as
practical to face of chamber
to permit satisfactory jointing
and subsequent movement.

Joint to be cut as close as
possible to face of manhole to
permit satisfactory joint and
subsequent movement

9 }

See figure B.13 and Clausz
E6.6.2 for rocker pipe details

Internal dimensions of manhole
normally 1200mm x 90mm but
manhole width shall be increased
for pipes larger than 450mm
diameter to provide 225mm
benching each side with the
brickwork/masonry units corbelled

Granular beddiing material
Invert of connecting pipe at least 9

50mm above that of main pipe.

i FLOW j‘

Pipe joint with channel to
be located inside face of
manhole

FIGB 37 - TYPE D - PLASTIC INSPECTION CHAMBER

down to suit cover and frame
FOR 450 DIAMETER CHAMBERS IN :-
ﬂ ° DOMESTIC DRIVEWAYS (B125) UP TO - 3.0m DEEP
° AREAS SUBJECT TO VEHICLE LOADING (D400) UP TO 3.0m DEEP
FIG B33 - TYPE C MANHOLE - PLAN

DEPTH TO SOFFIT: LESS THAN 1.5m

Plastic chambers and rings shall comply with Clause E2.31

C lying with Cl E2.32
Sited in driveways/paved areas over complying wilh Lause

If distance from cover level to soffit of pipe
is>1m, access openong shall be restricted
to 350 mm diameter or 300 mm x 300 mm

Flexible inlet/outlet
and/or bend
(maximum angle 45°)
to facilitate connection

cover and frame to Clause E6.7
150 mm deep concrete collar

Mortar bedding and haunching to
A 2]

Minimum internal dimensions
180 mm diameter or
225 mm x 100 mm

Minimum 150 mm thick
granular type | sub-base
material to Clause E2.43

or GEN3 in-situ concrete surround
Joints between base and shaft complying withh E4.1
and shaft components to be | I and BRE Special Digest 1
Base unit to have all connections

fitted with watertight seals
- L
with a diameter greater than

O 150 mm set at soffits level

150 mm thick bedding material ! L

Plastic chambers and rings shall comply with Clause E2.3 1
to Clause E2.25

Sited in domestic driveways or footways

Cover complying with E2.32

Mortar bedding and haunching

to cover and frame Sited in d i d
to Clause E6.7 i N =11 ited in domestic gardens $

Cover complying with Clause E2.32

If distance from cover level
150 mm deep concrete collar ———— = L to soffit of pipes is <1m, Mortar bedding and haunching to
access opening cover and frame to Clause E6.7 ﬁé Uf ﬂ—’%
Ter(?pgrarily catp sT_aft . | sh'gl\l)(k))e res(tj(ictedtto [(:\J . '|/ Q/Iggimlrjnmdiir;t;rerzlr(g:nensions Revision History
uring construction N — — mm diameter 0Opsoi B A
oo sl or 300 mm x 300 mm 295 mm x 100 mm Rev Comment Y | Chkd | Appr Date
o ] . . Minimum 150 mm thick
Compacted granular bed Minimum internal dimensions — granular type | sub-base
(type 20 /5 or single size stone | [ 450 mm diameter or material to Clause E2.43
max 20 mm) 450 mm x 450 mm or GEN3 in-situ concrete surround
Joints between base and shaft | | complying withh E4.1
and shaft components to be N and BRE Special Digest 1
fitted with watertight seals J L
Sited in domestic gardens . ( 1 Rl ) . _ Current Revision
] ) Cover complying with E2.32 Main flow——me=— O / O Base unit to _have all connections A01 [ FOR APPROVAL [ 72 [ 7z [ SB [24.11.2025
Mortar bedding and haunching Joint to be as close as possible 150 mm thick bedding material —— L with soffit levels set no lower
to cover and frame ‘ to face of chamber to permit toClause E2 25 than that of the main pipe

to Clause E6.7

satisfactory joint and
subsequent movement

Topsoil

APPROVAL

If distance from cover level
to soffit of pipes is <1m, Unused inlets to be Flexible inlet/outlet

Temporarily cap shaft access opening sealed and watertight and/or bend

during construction e Sh’ggge reS(tjfiCtedttO (maximum angle 45°)
. mm diameter

Flexible seal or 300 mm x 300 mm Flexible injetioutiet Joint to be as close as possible AL L | SO N H O M ES

Granular bed or GEN3 Minimum internal d_imensions . Z:ijorogje:d to f_ace of chlar_nber to permit

complying with E4.1 [ 450 mm diameter or (maximum angle 45°) satisfactory joint and :

and BRE Special Digest 1 450 mm x 450 mm Where chambers are positioned on 90° subsequent movement 1 Paris Garden
corners, always use the main channel by ;OEr;dg;D

Note: Where the access chamber is in the highway (including any footway) ,the
highway Authority can have specific requirements

fitting a 45° bend on the inlet and outlet

* Main flow

Unused inlet to be
sealed and watertight

Where chambers are positioned on 90°
corners, always use the main channel by

robent west

proesgroup

t: 0203 773 7880

www.robertwest.co.uk

Not to scale m .
. . . . fitting a 45° bend on the inlet and outlet Project
Note: Where a bend is used immediately outside the
manhole, this may be used as the rocker pipe MARKFIELD
FIGURE B 38 - TYPE D - TYPICAL INSPECTION CHAMBER DETAIL Not to scale
Drawing Title

Flexible material construction alternative top details for use in areas of light vehicle

loading or landscaped areas

FIGURE B 22 TYPICAL BASE LAYOUTS FOR TYPE D CHAMBERS

FIGURE B 42 - TYPE E - TYPICAL INSPECTION CHAMBER DETAIL

For 450 diameter chambers in :-depth from cover level to
soffit of pipe up to 2m flexible material construction
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Cover to comply with clause

E2.32. 600mm x 600mm clear

opening

Mortar haunching
to cover and frame

Min 2, max 4 courses of Class B
engineering bricks, concrete blocks or
precast concrete cover frame seating

rings

to Clause E6.7
Ground level
> /

&

S

[Ye)

9 |

— Precast concrete shaft, chamber
sections and cover slab to be bedded
/ on mortar
Selected as dug backfill — /
/ See schedule

/ SO GEN 3 concrete
Lifting eyes in concrete rings surround 150mm thick
to be pointed with mortar P complying with E4.1 and BRE

e Special Digest 1
/ 3 %L
Polypropylene encapsulated ~a
ms double steps at 300
centres or ladder if chamber
>3m deep - - ] ~ |=——— GEN 3 concrete base complying
™~ with

Mortar haunching to
cover and frame

E4.1 and BRE Special Digest 1

PRECAST CONCRETE

CATCHPIT DETAIL

AN

See schedule for cover type
with frame bedded on mortar

Access opening restricted to 350
diameter if depth to invert from cover
level is >1.2m using

restricted access cap or cover

A—F b

~— |

a

Joint to be as close as practical
to face of manhole to permit
satisfactory jointing and
subsequent movement.

450
Sump

R e Flexible sealing ring

e

GEN 3 concrete
surround
150 thick

/ Rocker pipe

)

—=—— Selected as dug backfill

150

Domestic/ non heavy traffic
areas only. Max 5 ton.

GEN 3 concrete base minimum 150
thick with sulfate resisting cement,
place chamber in position whilst
concrete is wet in order that it takes
the shape of the chamber base

PLASTIC INSPECTION CHAMBER - CATCHPIT

1300 - 1350

Scale: 1:20
|
Fall See GA
Carriageway
construction

Banks

\%\/ '

Max. 1:2

Where chambers are
positioned on 90° corners

1.

o

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ENGINEER'S, ARCHITECT'S AND SPECIALIST'S DRAWINGS AND THE
SPECIFICATION.

DO NOT SCALE FROM THIS DRAWING MANUALLY OR
ELECTRONICALLY.

TYPE A TO BE 10MM SINGLE SIZED AGGREGATE TO BS EN 1610
ANNEX B TABLE B15 FOR 1009 PIPES AND 14MM FOR 1509

TYPE B TO BE UNIFORM READILY COMPACTABLE MATERIAL
FREE FROM ANY TREE ROOTS, VEGETATION MATTER, BUILDING
DEBRIS, FROZEN SOIL, CLAY LUMPS RETAINED ON A 100MM
SIEVE OR STONES RETAINED ON A 40MM SIEVE.

WHERE A FOUNDATION PASSES CLOSE TO A SEWER OR DRAIN
TRENCH OR TRIAL PIT THE FOUNDATION DEPTH IS TO BE SUCH
THAT ITS UNDERSIDE IS BELOW A LINE PROJECTED UP AT 45° FROM
THE NEAREST BOTTOM CORNER OF THE DRAIN TRENCH, SEWER
TRENCH OR TRIAL PIT OR CONCRETE BACKFILLTO TRENCHES USED
AS DETAILED

ANY SOFT SPOT FOUND IN TRENCH LINE TO BE REPORTED
TO SITE STAFF PRIOR TO PLACING OF PIPE BEDDING.

JOINT FILLER TO CONCRETE PIPE SURROUND SHALL CONSIST
OF BITUMEN IMPREGNATED INSULATING BOARD TO BS 1142
PART 3. THICKNESS OF BOARD 12MM.

ALL PIPEWORK SHALL BE CONSTRUCTED FROM 'SUPER
STRENGTH' VITRIFIED CLAY TO BS 65,BS EN 295 OR UPVC TO BS
EN 1401

PRECAST CONCRETE PIPES AND CHAMBERS TO BE TO BS 5911.

Where chambers are positioned
on 90° corners always use the
main channel by fitting a 45° bend
code on inlet and outlet

(051@/0012)
MO} U]\

Side flow Side flow
(2100/@150) (2100/@150)

always use the main

channel by fitting a 45°
bend code on inlet and

outlet

Planting and Landscaping
shown indicatively. Refer to
Landscape Architects
Drawings for details

300-450 \

PROPOSED DRAINAGE (DRY) SWALE

(0S1@/0012)
MO} U]\

@450 PPIC PLAN

@150 MAIN CHANNEL, MAX 2 NO. (2100 & @150)
SIDE CONNECTIONS ON EACH SIDE
(50mm step height for all branch connections)

Formation level T

150mm£ D
—
100mm {

W
refer to table

TYPE 1 (RIDGED PIPE)
CLASS B

Location: Pedestrian areas up to
5.0m depth, Vehicle areas 0.6m
-5.0m

Selected fill free from stones

larger than 40mm and building  Formation level

debris

Type B granular backfill

Type A granular material

Selected fill free from stones
larger than 40mm and building
debris

Pipes to receive 12mm thick
compressible fibre board at
each joint.Board to cover the
full cross sectional area of

100mm D AR

100mm T*

concrete
W Grade ST4 mass
refer to table concrete bed and
surround
TYPE 2 (RIDGED PIPES)
CLASS X
Location: Vehicle areas - up to

0.6m

TYPICAL PIPE BEDDING DETAILS

(SCALE 1:20)
r Formation level
Selected fill free from stones larger ——Formation level Min. 300mm bearing on
than 40mm and building debris original ground
ST4 grade ‘ 1
200 Type B concrete 100
Granular material free from granular backfill (C;?(mgggzziblﬁlrr;?t?éi:é or i ﬁﬂiJMm &
stones larger than 40mm — 100mm XD POYSY 7}
similar approved) —[ 100
Type A granular material ~ ——— [~ {} =
E 100mm Type A granular
D material W
W refer to table
refer to table
TYPE 3 (UPVC PIPES) TYPE 4 (UPVC PIPES)
CLASS S1 Location: Pedestrian areas up to 0.6m, private vehicle parking

Location: Pedestrian areas, 0.6m
- 7.0m Vehicle areas,
0.9m - 7.0m Under
buildings

Tumbling bay junction
(actual details will be dependent

on the type of pipe used)

In-situ concrete to be GEN3
(designed to BRE Special Digest 1
Concrete in Aggressive Ground)

Rest bend 210 mm minimum radius

and areas subject to construction traffic up to 0.9m.

When laid in landscape areas subject to no loading (incl. construction
traffic) ST4 concrete can be omitted.

Invert of rodding eye to be not
greater than 1.5 m above top
of benching (unless specific
man-access requirements are provided)

Inside face of manhole

Straight outlet pipe for 150 mm and 225 mm

——diameter only. For larger diameters, bends
are to be built through the manhole wall

1 Benching

— To channel

225
min

Concrete base

TABLE 1
DN Minimum trench width (OD + x)
Supported trench Unsupported trench
#>60° #<60°
less 225 600 600 600
22510 350 800 800 800
350 to 700 OD +700 OD +700 OD +400
700 to 1200 OD + 850 OD + 850
greater 1200 OD + 1000 OD + 1000 OD +400

In the values OD + x, x/2 equals the minimum working space between the pipe and the trench wall or
support, where:

OD is external diameter.

# is angle of unsupported trench side measured to the horizontal.

MINIMUM TRENCH WIDTH IN RELATION TO
NORMAL SIZE DN

TABLE 2
Trench depth Minimum trench width
less 1000 As Table 1
1000 to 1750 800
1750 to 4000 900
greater 4000 1000

The minimum trench width shall be the greater of the values taken
from tables 1 & 2.

MINIMUM TRENCH WIDTH IN RELATION TO

TRENCH DEPTH

Flow

550

79 Y

SADDLE CONNECTION - PLAN
VIEW

e
.o : ‘ ‘
© 9
[ 4 [ [
Tumbling bay to be a S
45° or 55° oblique junction Y | ¢ roddi ) ~
(actual details will be dependent nvert of rodding eye to be ~. GEN 3
on the type of pipe used) not greater than 1.5_ m .
above top of benching concrete
(unless specific man-access surround
requirements are provided)
In-situ concrete to be GEN3 Straiggtzglétlet pigfe for t1 50 m:n
(designed to BRE Special Digest 1 al?or Iargzrenrrgia?g:rzrsbggc}/s. S
i i ' o
ConcrEte ln AggreSSIVe Ground) are to be built through the S A S N '\
manhole wall
Benching
—= To channel o
45° short bend 210 mm minimum radius . . o 0
< I Pipe laid to specified falls. -
we T e Tl Goncrete base Incoming angle max 60°, min 0°
| E 150
REEA N

External Ramped Backdrop

EXTERNAL RAMPED BACKDROP

SADDLE CONNECTION SECTION A-A

SCALE 1:20

(© Robert West Consulting 2019. Al rights reserved

DO NOT SCALE OFF THIS DRAWING

NOTES

1. The contractor is responsible for verifying all site & setting out dimensions
before commencing work.

2. This drawing is to be read in conjunction with all relevant Architectural and

M&E drawings.

3. All dimensions in meters unless stated otherwise.
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DO NOT SCALE OFF THIS DRAWING

NOTES
lllustrative channel kerb. . . v . . . .
Kerb to be adjusted to sit on ggzz; i‘e';ﬁr:?or gullies: 1. The contractor is responsible for verifying all site & setting out dimensions
S — brickwork. e 'B'roads and unclassified highways to be 100mm. Access pipe 600mm max. above ground before commencing work.

* 'A’roads and higher to be 150mm. w 2. This drawing is to be read in conjunction with all relevant Architectural and
o , , Top of gully frame to be Rainwater pipe . M&E drawings.
3 Slabs directly adjacent to frame 5mm below road surface. ¢ 3. All dimensions in meters unless stated otherwise.
% to be bedded using epoxy mortar Mortar bed / ]
§ Finishes to Landscape LM B\ | ]
- & : P 450 | NN il pi
Br'ltzkgltOt' | 3 Architects specifications ] I ! Rainwater adapter Soil pipe \
with Stainless
steel Grating ‘ H Joint to be as close as
/A Galvanised metal chain and practical to face of
\ I ] concrete stopper. e S R F 77777777777 ] foulndation tg permit
Sealant = ) M satisfactory jointing and
C inimum pot size to = 150mm @ outlet pipe f - subsequent movement
> , be 900x450. — T T surrounded with 150mm ‘ ’7 =g

Polymer modified —
mortar or epoxy resin
grout

pre-formed joint filler for full thickness of concrete

| [T
ST4(C16/20) concrete Short length of Q
ﬁ pipe cut to suit w
\12mm thk. compressible filler board, or \

| S _/—' o
4\.  N

gl o
| g £z bed and surround.
. 3 |2
N £ £/t 150mm Insitu concrete bed & Foundation mav need to be _| Rest bend
' ik " surround min grade ST4 (C16/20) y N |
“ to gully pot. notched locally where
necessary for Rest bend Rest bend bedded on | D

300

ROAD GULLY AT KERB ROAD GULLY AT KERB Pl eSS N\ |
LINEAR SLOT DRAIN AT Type:Precast Concrete Type:Precast Concrete it 600'°ngp'pe
THRESHOLD DETAIL Plan Section ot
T - RAINWATER DOWN PIPE TO DRAIN
(SURFACE WATER SYSTEM) TYPICAL SOIL VENT PIPE/STUB
SOAE 12 STACK/WC DETAIL

TACO Channel Drain

L1 111 I 1T 1 11 N .
l\ — Roadj topsoil refer to plan for SCALE 1:20
< > locations
150
Q ) L . | 750mm Wide Filter Drain Granular
Obﬁ Sump Unit Material 10-63mm stone with 30%
d = GEN 3 mass concrete
o base and haunching
&

@/ — E{z;cfec;r?;eslaifior pipe sizes
SUMP UNIT CHANNEL/SLOT DRAIN DETAIL Permeable mefmorane

(ACO M100D UNIVERSAL SUMP) FILTER DRAIN
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Impermeable Geo-membrane
and tread guard to extent up to
Top of bank

150mm Rootzone
Sand Topsoil (60/40

__2.0m Maintenance Zone

mix)

1:3 Bank Top of Bank

190.150

190.150

[

. Bank

Max 1:2.5

450mm@/375mm@ Incoming Pipe

For incoming pipe IL
see drainage plan

—_— HEADWALL
|
L 300mm thick Suitable Site Won
Material to Table 6/1 of SHW
ATTENUATION BASIN A

MAXIMUM VOLUME: 1247.31m°

WATER VOLUME: 10080.50m°

WATER LEVEL(1:100+45%): 189.96mAOD
DEPTH OF WATER (1:100+45%): 2.46m
FREEBOARD: 0.190m

SURFACE AREA: 918.50m?

BASE AREA: 143.27m?

SIDE SLOPES: 1:3

TOP OF BANK: 190.150mAOD

BASE LEVEL: 187.500mAOD

Max water Level
189.960m (1:100+40%)

Max water Level
189.960m (1:100+40%)

150mm Rootzone
Sand Topsoil (60/40
mix)

Basin Bed
187.350

Impermeable Geo-membrane
and tread guard to extent up to
Top of bank

Impermeable Geo-membrane
and tread guard to extent up to
Top of bank

Reno Mattress

0.3m deep Impermeable Geo-membrane

Visqueen GX hydrocarbon
300gsm Visqueen tread guard 300 UDG liner (1Tmm thick)
protection overlay, double sided jointing &

single sides lapping tape

ALTHON HEADWALL AND

300mm thick Suitable Site Won
Material to Table 6/1 of SHW

ATTENUATION BASIN TYPICAL DETAIL

WITH IL AT BASE

SCALE 1:50

HEADWAL 450mmg@ Outgoing Pipe
—
—
Reno Mattress
3m x 2m x 0.3m deep
(LI
1300 !
oo, — I
iy i

190.150

__2.0m Maintenance Zone

Top of Bank
190.150
1:3 Bank
Max 1:3 Bank down to
é existing levels
300mm@ Outgoing
Pipe to existing ditch
— -
r—
Hydrobrake MH S39
1.5m@ Type B Manhole
CL 109.150
- IL 186.970
NOTES:

R10CA Specification Information

o Opening in back wall cast to suit outside
diameter of the pipework

o R10CA suitable for pipework up to 600mm
ID Twinwall or Clay and 525mm ID

1025 Concrete

Kee Klamp Specification Information

o Galvanised steel kee klamp handrail
o 1100mm high above back wall
o o GRP/FRP hand rails also available

500 Althon R10CA Headwall Installation

Units should be bedded on a minimum 200mm thick well
compacted Class 6A* selected well graded granular material.
*Manual of contract documents for Highway Works: Volume 1
(MCHW1)specification for Highway Works, Series 600 (Nov.09)
Material: Reinforced concrete

Weight approximately 3170kg

All dimensions in mm

Grating Specification Information

o Manufactured from 40 x 10 flat at
100mm centres
o Fully Welded and hot dip galvanised

ALTHON HEADWALL R10CA DETAIL

WITH IL AT BASE

DO NOT SCALE OFF THIS DRAWING

(© Robert West Consulting 2019. All rights reserved

NOTES

1. The contractor is responsible for verifying all site & setting out dimensions
before commencing work.

2. This drawing is to be read in conjunction with all relevant Architectural and

M&E drawings.

3. All dimensions in meters unless stated otherwise.
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|
Scale 1:500 @ A1 - 1:1000 @ A3 DO NOT SCALE OFF THIS DRAWING

10m 0 10m 20m 30m 40m 50m
Key: NOTES
. 1. The contractor is responsible for verifying all site & setting out dimensions
NS— Site Boundary before commencing work.
s Exceedance Flow Arrow 2. This drawing is to be read in conjunction with all relevant Architectural and
M&E drawings.
3. All dimensions in meters unless stated otherwise.
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NOTES

1. The contractor is responsible for verifying all site & setting out dimensions

before commencing work.

2. This drawing is to be read in conjunction with all relevant Architectural and

M&E drawings.

3. All dimensions in meters unless stated otherwise.
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lVW Greenfield runoff rate estimation tool

hrwa"ingford www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753

(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be the

basis for setting consents for the drainage of surface water runoff from sites.

Project details

Date ‘ 19/05/2026
Calculated by
Reference
Model version ‘ 223
Location
Site name ‘ Marksfield
Site location ‘ LE67 9UD
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Site easting (British National Grid) 448818
Site northing (British National Grid) 310705

Site details

Total site area (ha) 1625

ha




Greenfield runoff

Method

Method

FEH statistical (2025)

SAAR9120 (mm)
BFIHOST19scaled
QMed-QBar conversion
QMed (I/s)

QBar (FEH statistical 2025) (I/s)

Growth curve factors

Hydrological region
1year growth factor

2 year growth factor
10 year growth factor
30 year growth factor
100 year growth factor

200 year growth factor

FEH statistical (2025)

My value

Map value

‘ 724

mm

‘ 0.31

1.124
8.2

9.2

My value
4

0.83
0.89

1.49

2.57

3.04

I/s

I/s

O 1.124

Map value

O 4




Results

Method FEH statistical (2025)

Flow rate 1year (I/s) 76 I/s
Flow rate 2 year (I/s) 8.2 I/s
Flow rate 10 years (I/s) 137 I/s
Flow rate 30 years (I/s) 18.3 /s
Flow rate 100 years (I/s) 235 I/s
Flow rate 200 years (I/s) 279 I/s

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal
place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent ‘zero’

figures from being reported. Outputs less than 0.011/s are reported as 0.011/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.2.3) developed by HR Wallingford and available at uksuds.com (https://www.uksuds.com/). The
use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at uksuds.com/terms-conditions
(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. The use of these results is the responsibility of
the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, Centre for Ecology and Hydrology, Wallingford Hydrosolutions or any other

organisation for the use of these data in the design or operational characteristics of any drainage scheme.



SITE3D

Manhole Schedule

Network Details

Manhole Catchment Size (mm) Type CL (m) IL (m) Depth To Easting (m) Northing (m)
Area (ha) Soffit (m)

S15 0.115 1350 Type C 201.040 199.615 1.200 448716.509 310747.348

S36 0.000 1350 Type C 199.199 197.849 1.200 448764.953 310722.240

S16 0.178 1200 Type B 199.355 197.135 1.920 448751.378 310729.087

S19 0.074 1350 Type C 199.318 197.967 1.202 448741.711 310804.444

S17 0.113 1350 Type B 196.567 194.642 1.550 448781.042 310785.688

S20CP 0.000 1350 Type B 193.482 191.107 2.000 448829.297 310759.577

S18 0.000 1350 Type C 190.850 189.520 0.955 448839.113 310754.777

S1 0.055 1350 Type C 203.876 202.526 1.200 448720.329 310681.512

S2 0.008 1350 Type C 202.345 200.995 1.200 448751.878 310665.362

S3 0.015 1350 Type C 201.808 200.458 1.200 448761.575 310665.669

S4 0.035 1350 Type C 201.233 199.660 1.348 448769.736 310671.064

S5 0.036 1350 Type C 200.389 198.789 1.300 448776.803 310683.766

S6 0.060 1200 Type B 198.943 196.910 1.733 448787.695 310710.501

S7CP 0.043 1200 Type B 198.245 196.220 1.725 448809.962 310698.514

PS3 0.000 180 Type E 198.738 196.767 1.870 448801.431 310710.933

PS1 0.000 180 Type E 197.034 197.011 -0.077 448803.720 310738.728

PS2 0.000 180 Type E 196.958 196.939 -0.082 448813.348 310733.776

S8 0.000 1200 Type B 194.551 192.651 1.600 448832.272 310720.328

S25 0.041 1350 Type C 193.384 191.760 1.399 448881.387 310714.155

S26 0.046 1200 Type B 193.383 191.360 1.798 448857.099 310726.642

S9 0.000 1350 Type B 191.578 189.532 1.596 448853.911 310735.283

S37CP 0.000 1350 Type B 190.550 188.410 1.690 448860.910 310740.086

S38(ATT) 0.000 1350 Type B 191.110 187.882 2.778 448887.652 310722.671

S10CP 0.000 1350 Type B 190.150 187.737 1.963 448923.417 310699.099

S29 0.065 1350 Type C 201.363 200.013 1.125 448828.136 310618.885

S35 0.016 1350 Type C 199.282 197.907 1.150 448866.013 310587.600

S30 0.146 1350 Type C 199.073 197.530 1.243 448871.083 310597.007

S31 0.006 1350 Type C 196.243 194.700 1.243 448893.500 310641.355

S32 0.043 1350 Type C 195.664 194.050 1.239 448890.213 310653.803

S27 0.086 1350 Type C 200.853 199.428 1.200 448799.657 310651.430

S28 0.012 1350 Type C 198.319 196.630 1.464 448818.135 310687.560

S21 0.017 1200 Type B 197.960 196.000 1.735 448824.937 310690.871

S22 0.145 1200 Type B 197.656 195.570 1.786 448833.917 310685.092

S23 0.062 1350 Type C 195.461 193.620 1.541 448883.263 310659.485

S24CP 0.000 1350 Type C 193.972 192.290 1.307 448896.705 310687.218

HW1 0.120 1350 Type B 190.150 187.525 2.175 448923.908 310688.268

S33 0.081 1350 Type C 193.360 192.010 1.200 448921.966 310660.255

S34CP 0.010 1350 Type C 191.899 190.549 1.200 448944.056 310647.040

HW?2 0.000 1350 Type B 190.150 187.500 2.200 448949.936 310665.049

S13(POND) 0.000 1500 Type B 190.150 187.400 2.450 448958.777 310670.668

S14 0.000 1350 Type C 185.971 184.621 1.050 448974.063 310673.395

Pipe Schedule
Pipe Number | US Manhole | US IL (m) | DS Manhole | DS IL (m) Shape Dimension | Length (m) | Gradient |Roughness| US Depth To | DS Depth To
(mm) (1:x) (mm) Soffit (m) Soffit (m)

1.000 S15 199.615 S16 197.210 Circ 225 39.362 16 0.600 1.200 1.920
2.000 S36 197.849 S16 197.285 Circ 150 15.204 27 0.600 1.200 1.920
1.001 S16 197.135 S17 194.717 Circ 300 63.903 26 0.600 1.920 1.550
3.000 S19 197.967 S17 194.867 Circ 150 43.575 14 0.600 1.202 1.550
1.002 S17 194.642 S20CP 191.932 Circ 375 54.867 20 0.600 1.550 1.175
1.003 S20CP 191.107 S18 189.520 Circ 375 10.926 7 0.600 2.000 0.955
1.004 S18 189.520 S37CP 188.485 Circ 375 26.286 25 0.600 0.955 1.690
4.000 S1 202.526 S2 200.995 Circ 150 35.443 23 0.600 1.200 1.200
4.001 S2 200.995 S3 200.458 Circ 150 9.702 18 0.600 1.200 1.200
4.002 S3 200.458 S4 199.735 Circ 150 9.782 14 0.600 1.200 1.348
4.003 S4 199.660 S5 198.864 Circ 225 14.536 18 0.600 1.348 1.300
4.004 S5 198.789 S6 196.910 Circ 300 28.869 15 0.600 1.300 1.733
4.005 S6 196.910 S7CP 196.220 Circ 300 25.288 37 0.600 1.733 1.725
4.006 S7CP 196.220 S8 192.651 Circ 300 31.202 9 0.600 1.725 1.600
5.000 PS3 196.767 PS2 196.939 Circ 100 25.764 150 0.600 1.870 -0.082
6.000 PS1 197.011 Ps2 196.939 Circ 100 10.827 150 0.600 -0.077 -0.082
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Pipe Schedule

Pipe Number | US Manhole | US IL (m) | DS Manhole | DS IL (m) Shape Dimension | Length (m) | Gradient |Roughness| US Depth To | DS Depth To
(mm) (1:x) (mm) Soffit (m) Soffit (m)
5.001 PS2 196.939 S8 192.852 Circ 100 23.216 6 0.600 -0.082 1.600
4.007 S8 192.651 S9 189.682 Circ 300 26.304 9 0.600 1.600 1.596
7.000 S25 191.760 S26 191.360 Circ 225 27.309 68 0.600 1.399 1.798
7.001 S26 191.360 S9 189.757 Circ 225 9.211 6 0.600 1.798 1.596
4.008 S9 189.532 S37CP 188.966 Circ 450 8.489 15 0.600 1.596 1.135
1.005 S37CP 188.410 S38(ATT) 187.882 Circ 450 31.913 60 0.600 1.690 2.778
1.006 S38(ATT) 187.882 S10CP 187.737 Circ 450 42.835 295 0.600 2.778 1.963
1.007 S10CP 187.737 HW1 187.525 Circ 450 10.842 51 0.600 1.963 2.175
8.000 S29 200.013 S30 197.605 Circ 225 48.198 20 0.600 1.125 1.243
9.000 S35 197.907 S30 197.605 Circ 225 10.686 35 0.600 1.150 1.243
8.001 S30 197.530 S31 194.700 Circ 300 49.691 18 0.600 1.243 1.243
8.002 S31 194.700 S32 194.125 Circ 300 12.874 22 0.600 1.243 1.239
8.003 S32 194.050 S23 193.620 Circ 375 8.977 21 0.600 1.239 1.466
10.000 S27 199.428 S28 196.640 Circ 225 40.581 15 0.600 1.200 1.454
10.001 S28 196.630 S21 196.000 Circ 225 7.565 12 0.600 1.464 1.735
10.002 S21 196.000 S22 195.645 Circ 225 10.679 30 0.600 1.735 1.786
10.003 S22 195.570 S23 193.620 Circ 300 55.594 29 0.600 1.786 1.541
8.004 S23 193.620 S24CP 192.290 Circ 375 30.819 23 0.600 1.466 1.307
8.005 S24CP 192.290 HW1 187.750 Circ 375 27.223 6 0.600 1.307 2.025
1.008 HW1 187.525 HW?2 187.500 Circ 450 34.880 1395 0.600 2.175 2.200
11.000 S33 192.010 S34CP 190.549 Circ 150 25.741 18 0.600 1.200 1.200
11.001 S34CP 190.549 HW?2 187.800 Circ 150 18.945 7 0.600 1.200 2.200
1.009 HW2 187.500 | S13(POND) | 187.400 Circ 450 10.476 105 0.600 2.200 2.300
1.010 S13(POND) | 187.400 S14 184.621 Circ 300 15.528 6 0.600 2.450 1.050

Outfall Detalls

Outfall Manhole S14 : Free Discharge

Flow Control Detalls

Tank Structure at Manhole S38(ATT)

Tank Invert (m)| Tank Height (m) | Porosity Ratio | Area (m2) | Effective Area (m2) Max Storage (m3) Infil Base (m/hr) | Infil Side (m/hr) Safety
(%) Area x Porosity Ratio |Effective Area x Height Factor

187.882 1.200 95.00 234.000 222.300 266.760 0.00000000 0.00000000 2.00
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Tank 1 at S38(ATT) (100Yr+40% 60Min Summer)

2.00m

1.50m

Depth (m)

1.00m

0.50m

Oom

Omin 32min

64min

96min

128min

160min

.28m (178min)

Duration (min)

Controls within Manhole S13(POND)
Hydro-Brake® Optimum Control

Model Ref Design Depth | Design Flow | Invert Offset [FF Head (m)FF Flow (I/s)| KF Head |KF Flow (I/s)
(m) (O] (m) (m)
SHE-0112-8200-2500-8200 2.500 8.200 0.000 0.488 6.733 1.001 5.346
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Hydro-Brake® Optimum Control from S13(POND) to S14

Depth Above MH IL (m)

Ol/s 2l/s 4l/s 6l/s 8l/s

Flow (I/s)

Pond Structure at Manhole S13(POND)

Pond Invert (m)|Max Depth (m) | Volume To Water | Water Level (m) | Freeboard (m) | Infil Base (m/hr) | Infil Side (m/hr) Safety
Level (m3) Factor

187.500 2.650 990.834 189.850 0.300 0.00000000 0.00000000 2.00
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Depth (m)

Pond Depth/Area Diagram at S13(POND)

2.46m (100Yr+40% 720Min Winter)

1.86m (100Yr 600Min Winter)
~—~
E
- 1.49m (30Yr 600Min Winter)
o)
] 1.26m (10Yr 480Min Winter)
()]
X
©
=

Pond 2 at S13(POND) (100Yr+40% 720Min Winter)

2.46m (700min)

2.00m

1.50m

1.00m

0.50m

Oom
Omin 512min 1024min

1536min

2048min

Duration (min)
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Simulated Rainfall Events

Simulation Settings
FEH2022 (point): Filename=FEH_Point_Descriptors_448889_310666_v5_1_0.xml
Summer (Cv: 1.00), Winter (Cv: 1.00)

Global Time of Entry: 5.0 mins

Durations (mins): 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 10080
Return Periods (yrs) + Climate Change: (1, +0%), (10, +0%), (30, +0%), (100, +0%), (100, +40%)
Manhole Flood Risk Freeboard: 0.300m

Storm Average Intensity Runoff Flow Storm Average Intensity Runoff Flow
(mm/hr) Continuity % | Continuity % (mm/hr) Continuity % | Continuity %
1Yr 15Min Winter 17.384 0.00 0.00 30Yr 360Min Winter 8.709 0.00 1.34
1Yr 15Min Summer 17.384 0.00 0.00 30Yr 480Min Summer 6.961 0.00 0.97
1Yr 30Min Winter 11.343 0.00 -0.13 30Yr 480Min Winter 6.961 0.00 0.97
1Yr 30Min Summer 11.343 0.00 -0.13 30Yr 600Min Summer 5.818 0.00 0.52
1Yr 60Min Summer 7.043 0.00 -0.12 30Yr 600Min Winter 5.818 0.00 0.53
1Yr 60Min Winter 7.043 0.00 -0.15 30Yr 720Min Summer 5.008 0.00 0.17
1Yr 120Min Summer 5.594 0.00 -0.17 30Yr 720Min Winter 5.008 0.00 0.18
1Yr 120Min Winter 5.594 0.00 -0.19 30Yr 960Min Summer 3.953 0.00 -0.02
1Yr 180Min Summer 4.752 0.00 -0.18 30Yr 960Min Winter 3.953 0.00 -0.03
1Yr 180Min Winter 4.752 0.00 -0.19 30Yr 1440Min Summer 2.826 0.00 -0.02
1Yr 240Min Summer 3.979 0.00 -0.18 30Yr 1440Min Winter 2.826 0.00 -0.01
1Yr 240Min Winter 3.979 0.00 -0.14 30Yr 10080Min Summer 0.681 0.00 -0.00
1Yr 360Min Summer 3.089 0.00 -0.15 30Yr 10080Min Winter 0.681 0.00 -0.01
1Yr 360Min Winter 3.089 0.00 -0.09 100Yr 15Min Summer 99.638 0.00 1.86
1Yr 480Min Summer 2.558 0.00 -0.11 100Yr 15Min Winter 99.638 0.00 1.55
1Yr 480Min Winter 2.558 0.00 -0.10 100Yr 30Min Summer 65.248 0.00 2.12
1Yr 600Min Summer 2.183 0.00 -0.10 100Yr 30Min Winter 65.248 0.00 2.10
1Yr 600Min Winter 2.183 0.00 -0.07 100Yr 60Min Summer 40.724 0.00 2.16
1Yr 720Min Summer 1.905 0.00 -0.09 100Yr 60Min Winter 40.724 0.00 2.27
1Yr 720Min Winter 1.905 0.00 -0.03 100Yr 120Min Summer 24.816 0.00 2.23
1Yr 960Min Summer 1.536 0.00 -0.05 100Yr 120Min Winter 24.816 0.00 2.25
1Yr 960Min Winter 1.536 0.00 -0.01 100Yr 180Min Summer 18.503 0.00 2.15
1Yr 1440Min Summer 1.118 0.00 -0.02 100Yr 180Min Winter 18.503 0.00 2.17
1Yr 1440Min Winter 1.118 0.00 -0.02 100Yr 240Min Summer 14.929 0.00 2.01
1Yr 10080Min Summer 0.295 0.00 -0.01 100Yr 240Min Winter 14.929 0.00 2.01
1Yr 10080Min Winter 0.295 0.00 -0.01 100Yr 360Min Summer 10.963 0.00 1.68
10Yr 15Min Summer 61.352 0.00 0.62 100Yr 360Min Winter 10.963 0.00 1.70
10Yr 15Min Winter 61.352 0.00 0.56 100Yr 480Min Summer 8.759 0.00 1.39
10Yr 30Min Summer 39.400 0.00 1.10 100Yr 480Min Winter 8.759 0.00 1.39
10Yr 30Min Winter 39.400 0.00 1.08 100Yr 600Min Summer 7.320 0.00 1.10
10Yr 60Min Summer 24.338 0.00 1.30 100Yr 600Min Winter 7.320 0.00 1.10
10Yr 60Min Winter 24.338 0.00 1.31 100Yr 720Min Summer 6.300 0.00 0.80
10Yr 120Min Summer 15.485 0.00 1.49 100Yr 720Min Winter 6.300 0.00 0.81
10Yr 120Min Winter 15.485 0.00 1.53 100Yr 960Min Summer 4.961 0.00 0.16
10Yr 180Min Summer 11.793 0.00 1.42 100Yr 960Min Winter 4.961 0.00 0.17
10Yr 180Min Winter 11.793 0.00 1.44 100Yr 1440Min Summer 3.523 0.00 -0.02
10Yr 240Min Summer 9.525 0.00 1.22 100Yr 1440Min Winter 3.523 0.00 -0.01
10Yr 240Min Winter 9.525 0.00 1.23 100Yr 10080Min Summer 0.794 0.00 -0.01
10Yr 360Min Summer 7.041 0.00 0.74 100Yr 10080Min Winter 0.794 0.00 -0.00
10Yr 360Min Winter 7.041 0.00 0.74 100Yr+40% 15Min Summer 139.493 0.00 2.36
10Yr 480Min Summer 5.655 0.00 0.32 100Yr+40% 15Min Winter 139.493 0.00 2.36
10Yr 480Min Winter 5.655 0.00 0.31 100Yr+40% 30Min Summer 91.347 0.00 2.40
10Yr 600Min Summer 4.736 0.00 0.01 100Yr+40% 30Min Winter 91.347 0.00 2.44
10Yr 600Min Winter 4.736 0.00 0.02 100Yr+40% 60Min Summer 57.013 0.00 2.49
10Yr 720Min Summer 4.081 0.00 -0.04 100Yr+40% 60Min Winter 57.013 0.00 2.61
10Yr 720Min Winter 4.081 0.00 -0.04 100Yr+40% 120Min Summer 34.742 0.00 2.61
10Yr 960Min Summer 3.229 0.00 -0.03 100Yr+40% 120Min Winter 34.742 0.00 2.64
10Yr 960Min Winter 3.229 0.00 -0.02 100Yr+40% 180Min Summer 25.904 0.00 2.56
10Yr 1440Min Summer 2.319 0.00 -0.02 100Yr+40% 180Min Winter 25.904 0.00 2.55
10Yr 1440Min Winter 2.319 0.00 -0.01 100Yr+40% 240Min Summer 20.901 0.00 2.41
10Yr 10080Min Summer 0.578 0.00 -0.01 100Yr+40% 240Min Winter 20.901 0.00 2.44
10Yr 10080Min Winter 0.578 0.00 -0.00 100Yr+40% 360Min Summer 15.349 0.00 2.16
30Yr 15Min Summer 78.807 0.00 1.21 100Yr+40% 360Min Winter 15.349 0.00 2.17
30Yr 15Min Winter 78.807 0.00 1.13 100Yr+40% 480Min Summer 12.263 0.00 1.89
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Simulated Rainfall Events

Storm Average Intensity Runoff Flow Storm Average Intensity Runoff Flow
(mm/hr) Continuity % | Continuity % (mm/hr) Continuity % | Continuity %

30Yr 30Min Winter 51.149 0.00 1.80 100Yr+40% 480Min Winter 12.263 0.00 1.91
30Yr 30Min Summer 51.149 0.00 1.82 100Yr+40% 600Min Summer 10.248 0.00 1.62
30Yr 60Min Summer 31.723 0.00 1.97 100Yr+40% 600Min Winter 10.248 0.00 1.63
30Yr 60Min Winter 31.723 0.00 2.01 100Yr+40% 720Min Summer 8.820 0.00 1.36
30Yr 120Min Summer 19.617 0.00 1.97 100Yr+40% 720Min Winter 8.820 0.00 1.36
30Yr 120Min Winter 19.617 0.00 2.00 100Yr+40% 960Min Summer 6.945 0.00 0.88
30Yr 180Min Summer 14.708 0.00 1.84 100Yr+40% 960Min Winter 6.945 0.00 0.90
30Yr 180Min Winter 14.708 0.00 1.86 100Yr+40% 1440Min Summer 4,932 0.00 0.06
30Yr 240Min Summer 11.859 0.00 1.68 100Yr+40% 1440Min Winter 4.932 0.00 0.08
30Yr 240Min Winter 11.859 0.00 1.69 100Yr+40% 10080Min Winter 1.111 0.00 -0.01
30Yr 360Min Summer 8.709 0.00 1.34 100Yr+40% 10080Min Summer 1.111 0.00 0.00
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Simulation Results

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

1yr+0%
Manholes
Manhole Critical Storm Peak | Level (m) | Depth (m) | Inflow (I/s) | Flood (m3) Status
(mins)
S15 15 min Summer 8 199.661 0.045 11.816 OK
S36 15 min Winter 0 197.849 0.000 0.000 OK
S16 15 min Summer 8 197.209 0.074 29.985 OK
S19 15 min Summer 8 198.007 0.040 7.575 OK
S17 15 min Summer 9 194.724 0.083 47.945 OK
S20CP 15 min Summer 9 191.168 0.061 48.343 OK
S18 15 min Summer 9 189.608 0.088 48.378 OK
S1 15 min Summer 8 202.565 0.039 5.645 OK
S2 15 min Summer 8 201.033 0.038 6.328 OK
S3 15 min Summer 8 200.498 0.040 7.793 OK
S4 15 min Summer 8 199.706 0.046 11.337 OK
S5 15 min Summer 8 198.834 0.046 14.968 OK
S6 15 min Summer 9 196.981 0.071 20.807 OK
S7CP 15 min Summer 9 196.272 0.052 25.144 OK
PS3 15 min Winter 0 196.767 0.000 0.000 OK
PS1 15 min Winter 0 197.011 0.000 0.000 OK
PS2 15 min Winter 0 196.939 0.000 0.000 OK
S8 15 min Summer 9 192.704 0.052 25.242 OK
S25 15 min Summer 8 191.801 0.041 4.256 OK
S26 15 min Summer 8 191.390 0.030 8.895 OK
S9 15 min Summer 9 189.593 0.062 34.016 OK
S37CP 15 min Summer 9 188.551 0.141 82.624 OK
S38(ATT) 480 min Winter 373 188.133 0.251 3.371 OK
S10CP 480 min Winter 372 188.133 0.396 3.388 OK
S29 15 min Summer 8 200.048 0.036 6.713 OK
S35 15 min Summer 8 197.928 0.020 1.597 OK
S30 15 min Summer 8 197.588 0.058 23.102 OK
S31 15 min Summer 9 194.764 0.064 23.159 OK
S32 15 min Summer 9 194.110 0.060 27.566 OK
S27 15 min Summer 8 199.466 0.038 8.835 OK
S28 15 min Summer 8 196.667 0.037 9.907 OK
S21 15 min Summer 8 196.053 0.053 11.608 OK
S22 15 min Summer 8 195.641 0.071 26.406 OK
S23 15 min Summer 9 193.721 0.101 59.619 OK
S24CP 15 min Summer 9 192.359 0.069 60.057 OK
HW1 480 min Winter 373 188.133 0.608 6.300 Surcharged
S33 15 min Summer 8 192.056 0.046 8.375 OK
S34CP 15 min Summer 8 190.586 0.037 9.377 OK
HW2 480 min Winter 373 188.133 0.633 6.672 Surcharged
S13(POND) 480 min Winter 373 188.133 0.633 6.672 Surcharged
S14 720 min Summer 767 184.645 0.024 6.733 Outfall
Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
1.000 15 min Summer 8 S15 S16 0.045 2.046 11.673 0.090 OK
2.000 15 min Winter 0 S36 S16 0.000 0.000 0.000 0.000 OK
1.001 15 min Summer 9 S16 S17 0.074 2.182 29.433 0.136 OK
3.000 15 min Summer 8 S19 S17 0.040 1.982 7.458 0.156 OK
1.002 15 min Summer 9 S17 S20CP 0.082 2.701 48.343 0.108 OK
1.003 15 min Summer 9 S20CP S18 0.075 3.099 48.378 0.063 OK
1.004 15 min Summer 9 S18 S37CP 0.087 2.494 48.561 0.122 OK
4.000 15 min Summer 8 S1 S2 0.039 1.527 5.546 0.149 OK
4.001 15 min Summer 8 S2 S3 0.039 1.710 6.294 0.150 OK
4.002 15 min Summer 9 S3 S4 0.039 2.087 7.746 0.159 OK
4.003 15 min Summer 9 S4 S5 0.045 1.975 11.256 0.092 OK
4.004 15 min Summer 9 S5 S6 0.058 1.547 14.875 0.052 OK
4.005 15 min Summer 9 S6 S7CP 0.061 2.016 20.953 0.114 OK
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Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
4.006 15 min Summer 9 S7CP S8 0.052 3.058 25.242 0.067 OK
5.000 15 min Winter 0 PS3 PS2 0.000 0.000 0.000 0.000 OK
6.000 15 min Winter 0 PS1 PS2 0.000 0.000 0.000 0.000 OK
5.001 15 min Winter 0 PS2 S8 0.000 0.000 0.000 0.000 OK
4.007 15 min Summer 9 S8 S9 0.052 3.089 25.335 0.067 OK
7.000 15 min Summer 8 S25 S26 0.035 1.044 4.200 0.067 OK
7.001 15 min Summer 8 S26 S9 0.030 2.800 8.844 0.040 OK
4.008 15 min Summer 9 S9 S37CP 0.060 2.698 34.063 0.041 OK
1.005 480 min Winter 353 S37CP S38(ATT) 0.140 0.958 14.531 0.035 OK
1.006 480 min Winter 373 S38(ATT) S10CP 0.324 0.833 13.619 0.073 OK
1.007 480 min Winter 372 S10CP HW1 0.423 0.597 49.508 0.109 OK
8.000 15 min Summer 8 S29 S30 0.036 1.609 6.563 0.056 OK
9.000 15 min Summer 8 S35 S30 0.020 0.890 1.577 0.018 OK
8.001 15 min Summer 8 S30 S31 0.061 2.222 22.931 0.086 OK
8.002 15 min Summer 9 S31 S32 0.063 2.188 23.360 0.099 OK
8.003 15 min Summer 9 S32 S23 0.081 1.584 27.607 0.063 OK
10.000 15 min Summer 8 S27 S28 0.038 1.960 8.716 0.064 OK
10.001 15 min Summer 8 S28 S21 0.045 1.749 9.880 0.065 OK
10.002 15 min Summer 8 S21 S22 0.052 1.662 11.527 0.121 OK
10.003 15 min Summer 8 S22 S23 0.086 1.572 26.158 0.125 OK
8.004 15 min Summer 9 S23 S24CP 0.085 3.210 60.057 0.144 OK
8.005 480 min Summer 313 S24CP HW1 0.197 2.599 16.574 0.020 OK
1.008 180 min Summer 98 HW1 HW2 0.450 0.498 75.485 0.889 OK
11.000 15 min Summer 8 S33 S34CP 0.042 2.070 8.321 0.195 OK
11.001 180 min Summer 98 S34CP HW2 0.086 2.199 4.619 0.068 OK
1.009 180 min Summer 98 HW2 S13(POND) 0.450 0.836 85.429 0.271 OK
1.010 720 min Summer 767 S13(POND) S14 0.024 2.514 6.733 0.014 OK
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Return Period (yrs) + Climate Change (%):

10yr+0%
Manholes
Manhole Critical Storm Peak | Level (m) | Depth (m) | Inflow (I/s) | Flood (m3) Status
(mins)
S15 15 min Summer 8 199.703 0.088 41.715 OK
S36 15 min Summer 0 197.849 0.000 0.000 OK
S16 15 min Summer 8 197.283 0.148 106.020 OK
S19 15 min Summer 8 198.047 0.080 26.742 OK
S17 15 min Summer 8 194.804 0.162 172.238 OK
S20CP 15 min Summer 8 191.227 0.120 170.696 OK
S18 15 min Summer 8 189.689 0.169 170.520 OK
S1 15 min Summer 8 202.604 0.078 19.930 OK
S2 15 min Summer 8 201.073 0.078 22.555 OK
S3 15 min Summer 8 200.541 0.082 27.690 OK
S4 15 min Summer 8 199.750 0.090 40.286 OK
S5 15 min Summer 8 198.875 0.086 53.240 OK
S6 15 min Summer 8 197.050 0.140 74.912 OK
S7CP 15 min Summer 8 196.320 0.100 89.794 OK
PS3 15 min Summer 0 196.767 0.000 0.000 OK
PS1 15 min Summer 0 197.011 0.000 0.000 OK
PS2 15 min Summer 0 196.939 0.000 0.000 OK
S8 15 min Summer 9 192.752 0.101 88.894 OK
S25 15 min Summer 8 191.837 0.077 15.024 OK
S26 15 min Summer 8 191.418 0.058 31.475 OK
S9 15 min Summer 8 189.653 0.121 120.145 OK
S37CP 480 min Winter 463 188.762 0.352 3.159 OK
S38(ATT) 480 min Winter 464 188.762 0.880 3.010 Surcharged
S10CP 480 min Winter 464 188.762 1.025 3.045 Surcharged
S29 15 min Summer 8 200.081 0.068 23.701 OK
S35 15 min Summer 8 197.945 0.038 5.639 OK
S30 15 min Summer 8 197.642 0.112 81.814 OK
S31 15 min Summer 8 194.827 0.127 83.593 OK
S32 15 min Summer 8 194.175 0.125 98.367 OK
S27 15 min Summer 8 199.501 0.073 31.189 OK
S28 15 min Summer 8 196.702 0.071 35.120 OK
S21 15 min Summer 8 196.107 0.107 41.155 OK
S22 15 min Summer 8 195.708 0.138 93.492 OK
S23 15 min Summer 8 193.825 0.205 213.566 OK
S24CP 15 min Summer 9 192.416 0.126 211.229 OK
HW1 480 min Winter 464 188.762 1.237 5.617 Surcharged
S33 15 min Summer 8 192.106 0.097 29.567 OK
S34CP 15 min Summer 8 190.620 0.072 33.141 OK
HW2 480 min Winter 464 188.762 1.262 5.936 Surcharged
S13(POND) 480 min Winter 464 188.762 1.262 5.936 Surcharged
S14 1440 min Summer 2340 184.645 0.024 6.733 Outfall
Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
1.000 15 min Summer 8 S15 S16 0.087 2.915 41.370 0.320 OK
2.000 15 min Summer 0 S36 S16 0.000 0.000 0.000 0.000 OK
1.001 15 min Summer 8 S16 S17 0.146 3.069 104.730 0.483 OK
3.000 15 min Summer 8 S19 S17 0.080 2.782 26.461 0.555 OK
1.002 15 min Summer 8 S17 S20CP 0.160 3.817 170.696 0.382 OK
1.003 15 min Summer 8 S20CP S18 0.144 4.357 170.520 0.222 OK
1.004 15 min Summer 9 S18 S37CP 0.201 2.908 170.917 0.429 OK
4.000 15 min Summer 8 S1 S2 0.078 2.133 19.794 0.533 OK
4.001 15 min Summer 8 S2 S3 0.080 2.330 22.396 0.533 OK
4.002 15 min Summer 8 S3 S4 0.080 2.888 27.564 0.567 OK
4.003 15 min Summer 8 S4 S5 0.088 2.786 40.127 0.328 OK
4.004 15 min Summer 8 S5 S6 0.113 2.186 53.073 0.186 OK
4.005 15 min Summer 8 S6 S7CP 0.120 2.834 74.366 0.404 OK
4.006 15 min Summer 8 S7CP S8 0.100 4.334 89.414 0.237 OK
5.000 15 min Summer 0 PS3 PS2 0.000 0.000 0.000 0.000 OK
6.000 15 min Summer 0 PS1 PS2 0.000 0.000 0.000 0.000 OK
5.001 15 min Summer 0 PS2 S8 0.000 0.000 0.000 0.000 OK




SITE3D

Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
4.007 15 min Summer 9 S8 S9 0.099 4.396 89.311 0.238 OK
7.000 15 min Summer 8 S25 S26 0.067 1.487 14.902 0.237 OK
7.001 15 min Summer 8 S26 S9 0.057 3.998 31.357 0.144 OK
4.008 15 min Summer 9 S9 S37CP 0.115 3.762 120.017 0.143 OK
1.005 480 min Winter 463 S37CP S38(ATT) 0.401 1.082 32.122 0.077 OK
1.006 60 min Winter 40 S38(ATT) S10CP 0.450 1.079 65.637 0.351 OK
1.007 120 min Winter 61 S10CP HW1 0.450 0.966 113.291 0.250 OK
8.000 15 min Summer 8 S29 S30 0.068 2.320 23.399 0.200 OK
9.000 15 min Summer 8 S35 S30 0.037 1.288 5.598 0.064 OK
8.001 15 min Summer 8 S30 S31 0.120 3.098 81.439 0.306 OK
8.002 15 min Summer 8 S31 S32 0.123 3.049 82.884 0.352 OK
8.003 15 min Summer 8 S32 S23 0.165 2.102 98.193 0.223 OK
10.000 15 min Summer 8 S27 S28 0.072 2.813 30.916 0.226 OK
10.001 15 min Summer 8 S28 S21 0.089 2.397 35.056 0.232 OK
10.002 15 min Summer 8 S21 S22 0.103 2.315 40.966 0.431 OK
10.003 15 min Summer 8 S22 S23 0.171 2.232 92.966 0.445 OK
8.004 15 min Summer 8 S23 S24CP 0.165 4.523 211.980 0.508 OK
8.005 15 min Summer 9 S24CP HW1 0.251 3.766 211.729 0.258 OK
1.008 15 min Winter 9 HW1 HW2 0.450 1.454 226.393 2.666 OK
11.000 15 min Summer 8 S33 S34CP 0.084 2.880 29.412 0.691 OK
11.001 15 min Summer 9 S34CP HW2 0.110 3.777 33.004 0.484 OK
1.009 15 min Winter 12 HW2 S13(POND) 0.450 2.470 251.323 0.796 OK
1.010 1440 min Summer | 2340 | S13(POND) S14 0.024 2.514 6.733 0.014 OK




ITE3D

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

30yr+0%
Manholes
Manhole Critical Storm Peak | Level (m) | Depth (m) | Inflow (I/s) | Flood (m3) Status
(mins)
S15 15 min Summer 8 199.717 0.101 53.587 OK
S36 15 min Summer 0 197.849 0.000 0.000 OK
S16 15 min Summer 8 197.307 0.172 136.213 OK
S19 15 min Summer 8 198.061 0.094 34.352 OK
S17 15 min Summer 8 194.829 0.188 221.273 OK
S20CP 15 min Summer 8 191.246 0.139 219.464 OK
S18 15 min Summer 8 189.717 0.197 219.259 OK
S1 15 min Summer 8 202.617 0.091 25.602 OK
S2 15 min Summer 8 201.087 0.092 28.974 OK
S3 15 min Summer 8 200.556 0.098 35.571 OK
S4 15 min Summer 8 199.764 0.104 51.752 OK
S5 15 min Summer 8 198.886 0.098 68.402 OK
S6 15 min Summer 8 197.072 0.162 96.261 OK
S7CP 15 min Summer 8 196.334 0.114 115.433 OK
PS3 15 min Summer 0 196.767 0.000 0.000 OK
PS1 15 min Summer 0 197.011 0.000 0.000 OK
PS2 15 min Summer 0 196.939 0.000 0.000 OK
S8 15 min Summer 8 192.767 0.115 114.987 OK
S25 15 min Summer 8 191.848 0.088 19.301 OK
S26 15 min Summer 8 191.426 0.066 40.443 OK
S9 15 min Summer 8 189.671 0.140 154.540 OK
S37CP 600 min Winter 577 188.992 0.582 3.387 Surcharged
S38(ATT) 600 min Winter 577 188.992 1.110 3.387 Surcharged
S10CP 600 min Winter 578 188.992 1.255 3.289 Surcharged
S29 15 min Summer 8 200.090 0.078 30.446 OK
S35 15 min Summer 8 197.949 0.042 7.244 OK
S30 15 min Summer 8 197.658 0.128 105.151 OK
S31 15 min Summer 8 194.848 0.148 107.437 OK
S32 15 min Summer 8 194.198 0.148 126.471 OK
S27 15 min Summer 8 199.511 0.083 40.065 OK
S28 15 min Summer 8 196.713 0.083 45.134 OK
S21 15 min Summer 8 196.125 0.125 52.891 OK
S22 15 min Summer 8 195.729 0.159 120.131 OK
S23 15 min Summer 8 193.861 0.241 274.536 OK
S24CP 15 min Summer 8 192.434 0.144 272.648 OK
HW1 600 min Winter 578 188.992 1.467 6.097 Surcharged
S33 15 min Summer 8 192.127 0.117 37.981 OK
S34CP 15 min Summer 8 190.632 0.083 42.531 OK
HW2 600 min Winter 578 188.992 1.492 6.449 Surcharged
S13(POND) 600 min Winter 578 188.992 1.492 6.449 Surcharged
S14 960 min Summer 2517 184.645 0.024 6.733 Outfall
Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
1.000 15 min Summer 8 S15 S16 0.100 3.111 53.165 0.411 OK
2.000 15 min Summer 8 S36 S16 0.011 0.000 0.000 0.000 OK
1.001 15 min Summer 8 S16 S17 0.170 3.257 134.556 0.620 OK
3.000 15 min Summer 8 S19 S17 0.093 2,941 33.990 0.712 OK
1.002 15 min Summer 8 S17 S20CP 0.185 4.064 219.464 0.492 OK
1.003 15 min Summer 8 S20CP S18 0.168 4,591 219.259 0.286 OK
1.004 15 min Summer 9 S18 S37CP 0.254 2.889 219.546 0.551 OK
4.000 15 min Summer 8 S1 S2 0.092 2.249 25.427 0.685 OK
4.001 15 min Summer 8 S2 S3 0.095 2.444 28.771 0.684 OK
4.002 15 min Summer 8 S3 S4 0.094 3.042 35.409 0.728 OK
4.003 15 min Summer 8 S4 S5 0.101 2.966 51.557 0.422 OK
4.004 15 min Summer 8 S5 S6 0.130 2.325 68.207 0.239 OK
4.005 15 min Summer 8 S6 S7CP 0.138 3.013 95.615 0.519 OK
4.006 15 min Summer 8 S7CP S8 0.115 4.621 114.987 0.304 OK
5.000 15 min Summer 0 PS3 PS2 0.000 0.000 0.000 0.000 OK
6.000 15 min Summer 0 PS1 PS2 0.000 0.000 0.000 0.000 OK
5.001 15 min Summer 0 PS2 S8 0.000 0.000 0.000 0.000 OK




SITE3D

Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
4.007 15 min Summer 9 S8 S9 0.113 4.696 114.647 0.305 OK
7.000 15 min Summer 8 S25 S26 0.077 1.588 19.154 0.304 OK
7.001 15 min Summer 8 S26 S9 0.065 4.274 40.300 0.184 OK
4.008 15 min Summer 8 S9 S37CP 0.131 4.000 154.229 0.184 OK
1.005 240 min Summer 196 S37CP S38(ATT) 0.450 1.353 104.015 0.250 OK
1.006 15 min Winter 15 S38(ATT) S10CP 0.450 0.791 125.849 0.672 OK
1.007 15 min Winter 15 S10CP HW1 0.450 0.798 126.938 0.281 OK
8.000 15 min Summer 8 S29 S30 0.077 2.487 30.091 0.258 OK
9.000 15 min Summer 8 S35 S30 0.048 1.258 7.211 0.082 OK
8.001 15 min Summer 8 S30 S31 0.138 3.288 104.670 0.393 OK
8.002 15 min Summer 8 S31 S32 0.142 3.238 106.581 0.452 OK
8.003 15 min Summer 8 S32 S23 0.194 2.184 126.253 0.287 OK
10.000 15 min Summer 8 S27 S28 0.082 3.012 39.735 0.290 OK
10.001 15 min Summer 8 S28 S21 0.104 2.518 45.058 0.298 OK
10.002 15 min Summer 8 S21 S22 0.120 2.453 52.656 0.553 OK
10.003 15 min Summer 8 S22 S23 0.200 2.384 119.501 0.572 OK
8.004 15 min Summer 8 S23 S24CP 0.193 4.776 272.648 0.654 OK
8.005 15 min Summer 8 S24CP HW1 0.260 4.081 271.980 0.331 OK
1.008 15 min Winter 11 HW1 HW2 0.450 1.597 253.968 2.990 OK
11.000 15 min Summer 8 S33 S34CP 0.100 3.000 37.741 0.886 OK
11.001 15 min Summer 8 S34CP HW2 0.117 3.760 42.372 0.621 OK
1.009 15 min Winter 11 HW2 S13(POND) 0.450 2.446 278.205 0.881 OK
1.010 960 min Summer 2517 | S13(POND) S14 0.024 2.514 6.733 0.014 OK




ITE3D

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

100yr+0%
Manholes
Manhole Critical Storm Peak | Level (m) | Depth (m) | Inflow (I/s) | Flood (m3) Status
(mins)
S15 15 min Summer 8 199.729 0.114 67.754 OK
S36 15 min Summer 0 197.849 0.000 0.000 OK
S16 15 min Summer 8 197.337 0.202 172.527 OK
S19 15 min Summer 8 198.079 0.113 43.434 OK
S17 15 min Summer 8 194.859 0.218 279.599 OK
S20CP 15 min Summer 8 191.266 0.159 277.335 OK
S18 15 min Summer 9 189.797 0.277 276.731 OK
S1 15 min Summer 8 202.634 0.108 32.370 OK
S2 15 min Summer 8 201.105 0.110 36.623 OK
S3 15 min Summer 8 200.576 0.118 44,954 OK
S4 15 min Summer 8 199.780 0.120 65.366 OK
S5 15 min Summer 8 198.899 0.111 86.431 OK
S6 15 min Summer 8 197.098 0.188 121.672 OK
S7CP 15 min Summer 8 196.350 0.130 145.890 OK
PS3 15 min Summer 0 196.767 0.000 0.000 OK
PS1 15 min Summer 0 197.011 0.000 0.000 OK
Ps2 15 min Summer 0 196.939 0.000 0.000 OK
S8 15 min Summer 8 192.783 0.132 145.336 OK
S25 15 min Summer 8 191.860 0.100 24.403 OK
S26 15 min Summer 8 191.436 0.076 51.144 OK
S9 15 min Summer 8 189.692 0.160 195.407 OK
S37CP 600 min Winter 580 189.356 0.946 3.753 Surcharged
S38(ATT) 600 min Winter 580 189.356 1.475 3.753 Surcharged
S10CP 600 min Winter 580 189.356 1.620 3.753 Surcharged
S29 15 min Summer 8 200.101 0.089 38.496 OK
S35 15 min Summer 8 197.954 0.047 9.159 OK
S30 15 min Summer 8 197.677 0.147 132.983 OK
S31 15 min Summer 8 194.873 0.173 135.936 OK
S32 15 min Summer 8 194.225 0.175 160.031 OK
S27 15 min Summer 8 199.523 0.095 50.658 OK
S28 15 min Summer 8 196.726 0.095 57.091 OK
S21 15 min Summer 8 196.146 0.146 66.904 OK
S22 15 min Summer 8 195.755 0.185 151.921 OK
S23 15 min Summer 8 193.908 0.288 347.305 OK
S24CP 15 min Summer 8 192.454 0.164 344.990 OK
HwW1 600 min Winter 580 189.356 1.831 6.978 Surcharged
S33 15 min Summer 9 192.394 0.384 46.016 Surcharged
S34CP 15 min Summer 9 190.641 0.092 49.304 OK
HW2 600 min Winter 581 189.356 1.856 7.079 Surcharged
S13(POND) 600 min Winter 581 189.356 1.856 7.080 Surcharged
S14 600 min Winter 581 184.646 0.025 7.085 Outfall
Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
1.000 15 min Summer 8 S15 S16 0.121 3.163 67.523 0.523 OK
2.000 15 min Summer 8 S36 S16 0.026 0.000 0.000 0.000 OK
1.001 15 min Summer 8 S16 S17 0.199 3.422 169.991 0.783 OK
3.000 15 min Summer 8 S19 S17 0.111 3.062 42.940 0.900 OK
1.002 15 min Summer 8 S17 S20CP 0.213 4.292 277.335 0.621 OK
1.003 15 min Summer 9 S20CP S18 0.217 4.653 277.172 0.362 OK
1.004 15 min Summer 9 S18 S37CP 0.326 2.892 275.027 0.690 OK
4.000 15 min Summer 8 S1 S2 0.109 2.339 32.138 0.866 OK
4.001 15 min Summer 8 S2 S3 0.114 2.523 36.356 0.865 OK
4.002 15 min Summer 8 S3 S4 0.112 3.156 44,704 0.919 OK
4.003 15 min Summer 8 S4 S5 0.117 3.133 65.133 0.533 OK
4.004 15 min Summer 8 S5 S6 0.150 2.449 86.201 0.303 OK
4.005 15 min Summer 8 S6 S7CP 0.159 3.175 120.832 0.656 OK
4.006 15 min Summer 8 S7CP S8 0.131 4.894 145.336 0.385 OK
5.000 15 min Summer 0 PS3 Ps2 0.000 0.000 0.000 0.000 OK
6.000 15 min Summer 0 PS1 PS2 0.000 0.000 0.000 0.000 OK
5.001 15 min Summer 0 Ps2 S8 0.000 0.000 0.000 0.000 OK




SITE3D

Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
4.007 15 min Summer 9 S8 S9 0.129 4.984 144.901 0.386 OK
7.000 15 min Summer 8 S25 S26 0.088 1.685 24.226 0.385 OK
7.001 15 min Summer 8 S26 S9 0.073 4.545 50.972 0.233 OK
4.008 600 min Winter 573 S9 S37CP 0.203 2.232 17.185 0.021 OK
1.005 15 min Winter 9 S37CP S38(ATT) 0.450 2.776 423.176 1.016 OK
1.006 15 min Winter 15 S38(ATT) S10CP 0.450 0.954 151.801 0.811 OK
1.007 15 min Winter 15 S10CP HW1 0.450 0.965 153.552 0.339 OK
8.000 15 min Summer 8 S29 S30 0.088 2.649 38.074 0.326 OK
9.000 15 min Summer 8 S35 S30 0.059 1.239 9.121 0.104 OK
8.001 15 min Summer 8 S30 S31 0.160 3.463 132.436 0.497 OK
8.002 15 min Summer 8 S31 S32 0.164 3.411 134.882 0.572 OK
8.003 15 min Summer 8 S32 S23 0.232 2.235 159.743 0.363 OK
10.000 15 min Summer 8 S27 S28 0.094 3.204 50.264 0.367 OK
10.001 15 min Summer 8 S28 S21 0.121 2.618 56.999 0.378 OK
10.002 15 min Summer 8 S21 S22 0.139 2.576 66.607 0.700 OK
10.003 15 min Summer 8 S22 S23 0.236 2.530 151.169 0.724 OK
8.004 15 min Summer 8 S23 S24CP 0.226 4.971 344.990 0.827 OK
8.005 15 min Summer 8 S24CP HW1 0.270 4.048 344.229 0.419 OK
1.008 15 min Winter 11 HW1 HW2 0.450 1.801 286.374 3.372 OK
11.000 15 min Summer 9 S33 S34CP 0.121 3.084 43.501 1.021 OK
11.001 15 min Summer 9 S34CP HW2 0.121 3.970 49.248 0.722 OK
1.009 15 min Winter 10 HW2 S13(POND) 0.450 2,574 320.040 1.014 OK
1.010 600 min Winter 581 | S13(POND) S14 0.025 2.550 7.085 0.015 OK




ITE3D

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

100yr+40%
Manholes
Manhole Critical Storm Peak | Level (m) | Depth (m) | Inflow (I/s) | Flood (m3) Status
(mins)
S15 15 min Summer 8 199.756 0.140 94.854 OK
S36 15 min Summer 0 197.849 0.000 0.000 OK
S16 15 min Summer 9 197.509 0.374 232.118 Surcharged
S19 15 min Summer 10 198.490 0.524 48.496 Surcharged
S17 15 min Summer 8 194.910 0.269 373.685 OK
S20CP 15 min Summer 10 191.373 0.266 345.315 OK
S18 15 min Summer 10 190.807 1.287 345.403 Flood Risk
S1 15 min Summer 10 203.002 0.477 36.143 Surcharged
S2 15 min Summer 10 201.338 0.343 43.815 Surcharged
S3 15 min Summer 10 200.761 0.302 52.857 Surcharged
S4 15 min Summer 9 199.798 0.138 80.155 OK
S5 15 min Summer 8 198.915 0.126 109.621 OK
S6 15 min Summer 8 197.139 0.229 159.042 OK
S7CP 15 min Summer 9 196.374 0.154 190.666 OK
PS3 15 min Summer 0 196.767 0.000 0.000 OK
PS1 15 min Summer 0 197.011 0.000 0.000 OK
Ps2 15 min Summer 0 196.939 0.000 0.000 OK
S8 15 min Summer 8 192.808 0.156 192.479 OK
S25 15 min Summer 8 191.882 0.122 34.164 OK
S26 15 min Summer 8 191.452 0.092 71.618 OK
S9 60 min Summer 36 190.475 0.943 103.594 Surcharged
S37CP 60 min Summer 36 190.461 2.051 249.837 Flood Risk
S38(ATT) 60 min Summer 36 190.229 2.347 246.916 Surcharged
S10CP 60 min Summer 36 189.967 2.230 246.855 Flood Risk
S29 15 min Summer 8 200.120 0.107 53.892 OK
S35 15 min Summer 8 197.963 0.056 12.822 OK
S30 15 min Summer 8 197.710 0.180 186.226 OK
S31 15 min Summer 9 194.951 0.251 185.090 OK
S32 15 min Summer 9 194.556 0.506 217.086 Surcharged
S27 15 min Summer 8 199.543 0.115 70.919 OK
S28 15 min Summer 9 196.761 0.131 77.705 OK
S21 15 min Summer 9 196.375 0.375 89.816 Surcharged
S22 15 min Summer 9 196.055 0.485 200.264 Surcharged
S23 15 min Summer 9 194.417 0.797 453.944 Surcharged
S24CP 15 min Summer 10 192.486 0.196 445.908 OK
HW1 720 min Winter 697 189.963 2.438 7.884 Flood Risk
S33 15 min Summer 10 193.350 1.340 53.620 Flood Risk
S34CP 15 min Summer 10 190.673 0.124 63.253 OK
HW2 720 min Winter 697 189.963 2.463 8.343 Flood Risk
S13(POND) 720 min Winter 698 189.963 2.463 8.032 Flood Risk
S14 720 min Winter 698 184.647 0.026 8.102 Outfall
Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
1.000 15 min Summer 9 S15 S16 0.181 3.232 94.500 0.731 OK
2.000 15 min Summer 9 S36 S16 0.075 0.000 0.000 0.000 OK
1.001 15 min Summer 8 S16 S17 0.294 3.491 232.287 1.071 OK
3.000 15 min Summer 10 S19 S17 0.150 3.037 50.516 1.059 |Surcharged
1.002 15 min Summer 8 S17 S20CP 0.262 4.540 373.456 0.837 OK
1.003 15 min Summer 10 S20CP S18 0.321 4.620 371.080 0.484 OK
1.004 15 min Winter 9 S18 S37CP 0.375 3.015 333.013 0.836 | Surcharged
4.000 15 min Winter 8 S1 S2 0.150 2.338 38.079 1.026 Surcharged
4.001 30 min Summer 16 S2 S3 0.150 2.530 42.900 1.021 Surcharged
4.002 15 min Summer 10 S3 S4 0.150 3.114 53.046 1.090 |Surcharged
4.003 15 min Summer 9 S4 S5 0.133 3.279 80.169 0.656 OK
4.004 15 min Summer 8 S5 S6 0.178 2.527 109.384 0.384 OK
4.005 15 min Summer 8 S6 S7CP 0.192 3.314 157.983 0.858 OK
4.006 15 min Summer 8 S7CP S8 0.155 5.355 192.479 0.509 OK
5.000 15 min Summer 0 PS3 Ps2 0.000 0.000 0.000 0.000 OK
6.000 15 min Summer 0 PS1 PS2 0.000 0.000 0.000 0.000 OK
5.001 15 min Summer 0 Ps2 S8 0.000 0.000 0.000 0.000 OK




SITE3D

Conduits
Pipe No. Critical Storm Peak | US Manhole | DS Manhole | Flow Depth | Max Velocity | Max Flow Flow / Status
(mins) (m) (m/s) (I/s) Capacity
4.007 15 min Summer 10 S8 S9 0.220 5.326 191.609 0.510 OK
7.000 15 min Summer 8 S25 S26 0.107 1.889 33.932 0.539 OK
7.001 15 min Summer 10 S26 S9 0.151 4.946 71.392 0.327 OK
4.008 30 min Summer 18 S9 S37CP 0.450 4.241 233.742 0.279 OK
1.005 15 min Winter 9 S37CP S38(ATT) 0.450 3.449 548.556 1.318 OK
1.006 30 min Summer 19 S38(ATT) S10CP 0.450 1.880 299.036 1.597 OK
1.007 30 min Summer 21 S10CP HW1 0.450 1.667 265.073 0.586 OK
8.000 15 min Summer 8 S29 S30 0.106 2.890 53.351 0.457 OK
9.000 15 min Summer 8 S35 S30 0.080 1.270 12.775 0.146 OK
8.001 15 min Summer 9 S30 S31 0.214 3.663 185.388 0.696 OK
8.002 15 min Summer 9 S31 S32 0.276 3.566 185.179 0.785 OK
8.003 15 min Summer 9 S32 S23 0.375 2.208 214.321 0.488 |Surcharged
10.000 15 min Summer 9 S27 S28 0.116 3.488 70.394 0.514 OK
10.001 15 min Summer 9 S28 S21 0.178 2.691 79.830 0.529 OK
10.002 15 min Summer 9 S21 S22 0.225 2.673 91.747 0.964 OK
10.003 15 min Summer 8 S22 S23 0.300 2.920 193.035 0.924 Surcharged
8.004 15 min Summer 10 S23 S24CP 0.286 4.961 445.908 1.069 OK
8.005 15 min Summer 10 S24CP HW1 0.286 4.947 445.958 0.543 OK
1.008 30 min Summer 20 HW1 HW2 0.450 2.987 475.118 5.594 OK
11.000 15 min Summer 10 S33 S34CP 0.137 3.336 56.491 1.326 OK
11.001 15 min Summer 10 S34CP HW2 0.137 3.806 63.274 0.927 OK
1.009 30 min Summer 20 HW2 S13(POND) 0.450 3.211 510.754 1.618 OK
1.010 720 min Winter 698 | S13(POND) S14 0.026 2.656 8.102 0.017 OK




