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1.0 INTRODUCTION

This report has been written to support a condition discharge application associated with the erection
of a 9-storey hotel on Plot H5 at Chicago Avenue to the north of the Voyager Office Building and
south of the Tribe Hotel (Plot H3), Manchester Airport.

The proposed development received Full Planning Consent from Manchester City Council in
December 2024 (Ref: 141662/F0O/2024).

This Technical Note supports the discharge of planning conditions 8 of the above consent which is
referenced below.

Condition 8: Prior to the installation of any surface water drainage scheme at the site, full details of
a surface water drainage scheme designed in accordance with Non-Statutory Technical Standards
for Sustainable Drainage Systems (March 2015) or any subsequent replacement national standards,
shall be submitted to and approved in writing by the City Council, as local planning authority. The
development shall be constructed and completed in accordance with the approved details prior to
the first use of the development.

Reason: To promote sustainable development, secure proper drainage and to manage the risk of
flooding and pollution. This condition is imposed in light of national policies within the NPPF and
NPPG and local policies ENO8 and EN14.

The following documents and drawings should be read in conjunction with this report.

ADDBD-ACM-H3-XX-RP-C-00001 P1 Planning Condition 12 Surface Water Drainage
Response, AECOM, December 2020

1513-SPW-Z0-ZZ-DR-C-6000 C18 Plot H3 As Built Below Ground Drainage

ACCBD-ACM-H3-XX-DR-C-25002 P1 H3 Surface Water Catchment Plan

H5PI-PLA-EX-XX-DR-L-13000 P08 H5 Site Levels General Arrangement
H5PI-ROC-PI-XX-DR-C-0500 P07 Drainage General Arrangement
H5PI-ROC-PI-XX-DR-C-0501 P02 Drainage Details Sheet 1
H5PI-ROC-PI-XX-DR-C-0502 P03 Drainage Details Sheet 2
H5PI-ROC-PI-XX-DR-C-0503 P01 Drainage Details Sheet 3
H5PI-ROC-PI-XX-DR-C-0504 P01 Drainage Details Sheet 4
H5PI-ROC-PI-XX-DR-C-0505 P01 H5 Surface Water Catchment Plan
& -
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1.1 Existing

The site is located between World Way, Chicago Avenue and Outwood Lane to the north of
Manchester Airport. The land currently comprises an existing asphalt car park / area of hardstanding
and extends to 0.29ha.

T

Figure 1.1 Site Layout Plan
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Development Area The gross site area is approximately 0.29ha.

Under the current proposals the site will provide a new 9
storey hotel providing 276 beds and associated facilities.

g acing and s The site is slightly irregular in shape and primarily comprises
existing asphalt surfacing associated with its current / former
use as a car park.

The adjacent site to the north, H3, is currently undergoing
development.
North The H3 hotel development plot forms the northern boundary
of the site, beyond which lies the M56 Airport Spur and
Outwood Lane.
South Voyager House is positioned to the south, beyond which lies
Chicago Avenue.

ahdarhie East Further surface parking.
West Further surface parking, beyond which lies World Way.
Vehicles Vehicular access is available from Chicago Avenue to the
south.

Pedestrians/Cycles | The site can generally be access on foot from both Chicago
Avenue to the south and via the pedestrian footbridge over
Outwood Lane to the north.

1.2 Proposed Development

The development area extends to approximately 0.29ha. and comprises the construction of a new 9
storey hotel with associated refuse / plant building and hard / soft landscaping.

The land currently comprises an existing asphalt car park / area of hardstanding with access gained
via a barrier-controlled entrance off Chicago Avenue. The site is surrounded by existing parking on
both the eastern and western boundaries with the H3 Hotel development plot to the north and
Voyager House to the south.

The site is located in Flood Zone 1.

A copy of the current landscape General Arrangement is included in Appendix A.
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1.3 Existing Drainage Regime

The existing site is drained by a network of surface water drainage comprising gullies and below
ground pipework. These discharge into a 375/450mm drain which flows in a south westerly direction
away from the site. This drain impacts on the development proposals and will need to be diverted to
accommodate the proposed structure.

The drainage within the site which serves the existing hard surfacing will be abandoned and removed
to facilitate development.

In addition to the above, new foul and surface water drainage networks alongside below ground
attenuation tanks have been installed as part of the adjacent H3 plot which will also serve the H5
development.

A copy of the As Built drainage records are provided in Appendix B.
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2.0 DRAINAGE PROPOSAL

2.1 Surface Water Management

The strategy for the adjacent H3 hotel development was to restrict surface water run-off rates to
existing pre-development figures with a betterment applied and discharge to the existing Manchester
Airport surface water drainage system with below ground attenuation provided to cater for storm
events up to and including the 100 year plus climate change return period.

This strategy also made allowance within the design for the H5 plot development area with a manhole
provided at the plot boundary and a suitable allowance included within the drainage system and
below ground attenuation to cater for the additional catchment area. This is illustrated on the extract
below of the AECOM catchment drawing provided in their report (ACCBD-ACM-H3-RP-C-00001).
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F 125848/F0/2020. B
| Temporary condition l
] catchment 0.485Ha

Shared outfall
location

Plot HS — Futura application.
Parmaneant condition
additional catchmant
0.256Ha, total 0.741Ha

Figure 2.1 AECOM Catchment Plan (ACCBD-ACM-H3-XX-RP-X-00001)
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The proposed development and drainage strategy were consented under planning application ref:
125848/F0/2020 and the associated drainage condition (Condition 12) has been discharged by
AECOM. A copy of the associated report is provided in Appendix C.

The proposed surface water scheme was developed and installed to cater for both a temporary and
permanent phase. During the temporary phase, the installed drainage system operates with a
reduced discharge rate to reflect the fact that the additional catchment from the H5 site has not yet
been incorporated. Under the permanent phase, once the H5 development has been connected into
the system, the discharge rate is increased.

The restricted discharge rates for the temporary (without plot H5) and permanent (with plot H5)
scenarios are 11.5 I/s and 20 I/s respectively.

The discharge rates have been formally agreed with both MCC Planning and MAG under the
discharge of Condition 12 (125848/F0O/2020) and are based on the existing Q1 run-off rate with a
50% betterment applied. These were then reduced further to ensure that the development as a whole
complies with the 100yr 6-hour volumetric control requirement set out in the National Standards for
SuDS.

As noted above, a copy of the as built drainage layout, which includes provision for the H5 plot, can
be found in Appendix B. To facilitate the additional drained catchment area, the existing flow control
chamber at SWMH-13 will be removed and replaced with a new unit with a maximum discharge rate
of 20.0 I/s. In addition, the bypass separator downstream of the flow control will also be replaced to
accommodate the larger flow.

A copy of the H5 surface water drainage proposals is included in Appendix D.

2.2 Design Criteria

The following criteria have been used for the design of the surface water drainage network.

Ms-60 (mm) 17.00
Rainfall Ratio (R) 0.400
Global Time of Entry (min) 5.0
Max. Rainfall (mm/hr) 50
Max. Time of Concentration (mm) 30
PIMP (%) 100
Volumetric Run-off Coeff. (Cv) 1.00
Min. Velocity (m/s) 1.0
Pipe Roughness (mm) 0.6
Min. Gradient 1:DN
Climate Change Allowance 40%
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2.3 Surface Water Catchment Areas

A list of catchment areas considered within the surface water drainage design are listed below and
indicted on RoC drawing H5PI-ROC-PI-XX-DR-C-0505 P01 in Appendix E.

1. H3 Hotel Plot 0.543ha
2. H5 Hotel Roof 0.147ha
3. H5 Hotel Paved Area 0.077ha
TOTAL DRAINED AREA 0.767ha

This represents a slight increase over the area allowed for in the H3 Plot drainage design as noted
in section 2.1 above. Consequently, some additional attenuation storage was incorporated in the H5
Plot drainage by way of an oversized pipe along the northern boundary.

Sustainable Drainage Systems
Current policy and best practice encourage the use of Sustainable Drainage Systems (SuDS) and
in particular infiltration systems.

The Environment Agency recommends that “surface water run-off should be controlled as near to its
source as possible through a sustainable drainage approach to surface water management. This
approach involves using a range of techniques including soakaways, infiltration trenches, permeable
pavements, grassed swales, ponds and wetlands to reduce flood risk by attenuating the rate and
quantity of surface water run-off from a site. This approach can also offer other benefits in terms of
promoting groundwater recharge, water quality improvement and amenity enhancements.

As indicated in this report, the strategy for the development is to discharge into the existing MAG
surface water drainage network at a restricted rate. This is due to the ground conditions precluding
any infiltration-based solution and the lack of any watercourse in the vicinity of the site.

Given the nature of the development and building footprint occupying the majority of the gross site
area, the options for green SuDS solutions within the drainage design are severely limited. In
particular due to the risk of bird strikes open water features are not permitted at the airport for safety
reasons.

Attenuation is provided in the form of below ground attenuation tanks with additional attenuation

proposed in the form of oversized pipework. Notwithstanding, the potential for permeable pavements
with storage in the sub-base layer below will be explored at a later design stage.

2.4 Surface Water Drainage Design

Microdrainage software by Innovyze has been used to design the proposed piped network and
attenuation storage.
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The system has been designed to ensure that the design criteria identified above are satisfied and
that, where possible, all surface water is retained below ground for storm events up to and including
the 100-year return period plus climate change.

The extracts below show the results from Microdrainage for the critical 1 year, 2 year, 30 year +35%
CC and 100 year +40% CC storm event ranked by Maximum Level.

Climate change allowances for the 3.3% and 1% AEP events are based on the Upper End
Allowances defined by the Environment Agency for the Upper Mersey Management Catchment.

Upper Mersey Management Catchment (%
peak rainfall allowances

3.3% annual exceedance rainfall event

Epoch

Central allowance Upper end allowance
20508 20% 5%
2070s 30% 40%

1% annual exceedance rainfall event

Epoch

Central allowance Upper end allowance
20508 23% 40%
20708 30% 45%

*Use '2050s" for development with a lifetime up 2060 and use the 2070s epoch for
development with a lifetime between 2061 and 2125.

This map contains information generated by Met Office Hadley Centre (2019): UKCP Local
Projections on a Skm grid over the UK for 1960-2080. Centre for Environmental Data Analysis.
2022

Figure 2.2 — Climate Change Allowances
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1 year return period Critical Summary of Results by Maximum Level (Rank 1)

Pipe US/MH cosit USICL | Water | Surcharged| Flooded | Flow/ | Maximum | Discharge Ha%r[,)":'“ Pipe s
Number Name {m) Level (m) Depth (m) | Volume (M7} Cap. Vol (m*) Vol (m*) (mins) Flow {l/s)
1.000 EXTN-SWMH-03 15 minute 1 year Summer +0% 70.150 69.116 -0.225 0.000 0.00 0.000 0.000 0.0 OK
1.001 EXTN-SWMH-04 15 minute 1 year Summer 1+0% 70.163 68.972 0476 0.000 0.11 0.071 2.750 53 OK
1.002 EXTN-SWMH-05 15 minute 1 year Summer +0% 70.291 68.648 -0.318 0.000 0.06 0.059 5.097 9.8 OK
2.000 EXTN-SWMH.06 15 minute 1 year Summer 1+0% 70.273 69.275 0116 0.000 0.1 0.033 1.945 44 OK
2.001 EXTN-SWMH-07 15 minute 1 year Summer 1+0% 70110 68.529 -0.290 0.000 0.1 0.203 5299 10.8 OK
1.003 EXTN-SWMH-08 30 minute 1 year Summer 0% 70.221 68.465 -0.296 0.000 0.06 8.540 11.431 23 7.8 oK
3.000 EXTN-SWMH-01 15 minute 1 year Summer 1+0% 70.105 69.030 0073 0.000 0.50 0.081 3.286 7.3 oK
3.001 EXTN-SWMH-02 15 minute 1 year Summer 0% 70.178 68.694 0127 0.000 0.38 0.107 8.786 17.5 OK
4,000 EXTN-SWMH-10 60 minute 1 year Summer +0% 70.219 68.446 0138 0.000 0.04 0.093 1479 14 OK
5.000 1.00 15 minute 1 year Summer +0% 70.290 69.449 0131 0.000 0.04 0.002 0.268 0.6 OK
5.001 1.01 15 minute 1 year Summer +0% 70.190 69.256 -0.116 0.000 0.1 0.024 0.872 1.8 OK
5002 1.02 15 minute 1 year Summer 1+0% 70.260 £9.199 -0.090 0.000 0.34 0.043 2.951 5.8 OK
5.003 1.03 15 minute 1 year Summer +0% 70.060 68.797 -0.142 0.000 0.29 0.090 4628 8.9 oK
6.000 1.04 15 minute 1 year Summer 1+0% 70.260 69.182 0128 0.000 0.05 0.003 0.738 [% OK
5.004 J1 15 minute 1 year Summer +0% 70.200 68.745 -0.147 0.000 0.26 0.131 5.634 "1 OK*
5.005 1.05 15 minute 1 year Summer 1+0% 70.200 68.507 0152 0.000 0.23 0147 5634 1.0 OK
7.000 1.06 15 minute 1 year Summer 1+0% 70.280 69.208 -0.084 0.000 0.39 0.010 2884 6.5 0K
7.001 1.07 60 minute 1 year Summer +0% T70.260 68.448 -0.758 0.000 0.02 0473 15.928 13.9 oK
5.006 1.08 60 minute 1 year Summer 1+0% 70.026 68.447 0129 0.000 047 3.903 25.484 18.1 oK
4.001 EXTN-SWMH-11 60 minute 1 year Summer +0% 70179 68.446 -0.058 0.000 0.15 24.945 29.012 34 12.2 OK
1.004 EXTN-SWMH-12 30 minute 1 year Summer 1+0% 70.231 68.450 0029 0.000 0.25 4975 52.806 20.7 OK
1.005 | 1.09 30 minute 1 year Summer +0% 70.000 68.438 0.088 0.000 0.35 3.004 50.590 18.2 SURCHARGED
1.006 1.10 30 minute 1 year Summer 1+0% 70.046 68.166 0475 0.000 037 0164 50.325 18.2 oK
1.007 EXTN-SWMH-14 30 minute 1 year Summer 1+0% 70.046 68.141 0187 0.000 0.30 0.307 49,347 18.1 OK
Figure 2.3 — 1 Year Return Period Critical Results Summary
2 year return period Critical Summary of Results by Maximum Level (Rank 1)
Pipe US/MH e USICL | Water | Surcharged Flooded | Flow! | Maximum | Discharge H“%r?l::'“ Pipe e
Number Name (m) Level (m) | Depth (m) | Volume (m3)| Cap. Vol (m?) Vol (m?) (ming) | FlOwW(Us)
1.000 EXTN-SWMH-03 15 minute 2 year Summer 1+0% 70.150 69.116 0225 0.000 0.00 0.000 0.000 0.0 0K
1.001 EXTN-SWMH-04 15 minute 2 year Summer [+0% 70.163 68.978 -0.170 0.000 0.14 0.082 3.559 6.9 oK
1.002 EXTN-SWMH-05 15 minute 2 year Summer [+0% 70.291 68.657 -0.309 0.000 0.07 0.069 6.596 127 oK
2.000 EXTN-SWMH-06 15 minute 2 year Summer [+0% 70.273 69.279 0112 0.000 0415 0.038 2517 57 0K
2.001 EXTN-SWMH-07 15 minute 2 year Summer [+0% 70.110 68.541 0278 0.000 045 0.233 6.857 13.9 0K
1.003 EXTN-SWMH-08 60 minute 2 year Summer [+0% 70221 68.504 -0.257 0.000 0.05 13.334 21.732 34 6.5 oK
3.000 EXTN-SWMH-01 15 minute 2 year Summer +0% 70.105 69.043 -0.060 0.000 0.65 0.096 4.253 9.5 OK
3.001 EXTN-SWMH-02 15 minute 2 year Summer [+0% 70178 68.709 0112 0.000 0.49 0135 1.371 226 0K
4.000 EXTN-SWMH-10 60 minute 2 year Summer [+0% 70.219 68.503 -0.081 0.000 0.05 0.157 1.886 1.7 oK
5.000 1.00 15 minute 2 year Summer [+0% 70.290 69.451 -0.129 0.000 0.05 0.003 0.347 0.8 oK
5.001 1.01 15 minute 2 year Summer +0% 70.190 69.261 0111 0.000 0.15 0.027 1.128 23 OK
5002 1.02 15 minute 2 year Summer [+0% 70.260 69.209 0080 0.000 043 0.051 3.819 74 0K
5.003 1.03 15 minute 2 year Summer +0% 70.060 68.810 -0.129 0.000 0.38 0.105 5.989 ns oK
6.000 1.04 15 minute 2 year Summer +0% 70.260 69.186 -0.124 0.000 0.07 0.003 0.955 2.2 OK
5.004 J1 15 minute 2 year Summer [+0% 70.200 68.758 0134 0.000 0.34 0153 7.201 143 okK*
5005 1.05 15 minute 2 year Summer [+0% 70.200 68.607 0142 0.000 0.30 0471 7.201 143 0K
7.000 1.06 15 minute 2 year Summer +0% 70.280 69.309 -0.073 0.000 0.51 0.011 3.732 8.5 oK
7.001 1.07 60 minute 2 year Summer [+0% 70.260 68.504 -0.702 0.000 0.02 0.669 20.318 17.5 oK
5.006 1.08 60 minute 2 year Summer [+0% 70.026 68.504 0072 0.000 0.21 5,689 31.959 223 0K
4.001 EXTN-SWMH-11 60 minute 2 year Summer [+0% 70.179 68.502 -0.002 0.000 0.15 33779 35.860 44 121 OK
1.004 EXTN-SWMH-12 60 minute 2 year Summer [+0% 70.231 68.500 0.022 0.000 0.25 6.277 107.232 208 SURCHARGED
1.005 1.09 60 minute 2 year Summer [+0% 70.000 68.489 0138 0.000 0.37 3235 105.505 189  SURCHARGED
1.006 1.10 60 minute 2 year Summer +0% 70.046 68.168 0472 0.000 0.38 0468 105.290 18.9 0K
1.007 EXTN-SWMH-14 60 minute 2 year Summer [+0% 70.046 68.144 -0.185 0.000 0.32 0.315 104.513 18.9 oK

Figure 2.4 — 2 Year Return Period Critical Results Summary
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30 year return period Critical Summary of Results by Maximum Level (Rank 1)

Pipe USIMH Event USICL Water Surcharged, Flooded Flow | Maximum | Discharge Ha_ll!irlit]r:m Pipe Status
Number Name (m) Level (m) Depth (m} | Volume (m) Cap. Vol (m?) Vol {m?)} (mins) Flow (I's)
1.000 EXTN-SWMH-03 15 minute 30 year Summer +35% 70.150 69.116 -0.225 0.000 0.00 0.000 0.000 0.0 oK
1.001 EXTN-SWMH-04 15 minute 30 year Summer [+35% 70.163 69.031 0117 0.000 0.46 0171 9.081 23.3 OK
1.002 EXTHN-SWMH-05 120 minute 30 year Winter [+35% 70.291 68.999 0.033 0.000 0.07 0.855 35.065 121 SURCHARGED
2.000 EXTHN-SWMH-06 15 minute 30 year Summer [+35% 70.273 69.305 -0.086 0.000 0.38 0.067 6.424 147 oK
2.001 EXTN-SWMH-07 120 minute 30 year Winter [+35% 70.110 69.000 0.181 0.000 0.12 1.474 35.087 11.8 SURCHARGED
1.003 EXTN-SWMH-08 120 minute 30 year Winter [+35% 70.221 68.999 0.238 0.000 0.21 75741 46.525 96 27.2 SURCHARGED
3.000 EXTN-SWMH-01 15 minute 30 year Summer +35% 70.105 69.746 0.643 0.000 1.45 0.891 10.852 21.2 SURCHARGED
3.001 EXTN-SWMH-02 15 minute 30 year Summer [+35% 70.178 69.199 0.378 0.000 1.24 1.362 28.994 56.6 SURCHARGED
4.000 EXTN-SWMH-10 120 minute 30 year Winter [+35% 70.219 69.019 0.435 0.000 0.05 0.740 5707 1.7 SURCHARGED
5.000 1.00 15 minute 30 year Summer +35% 70.290 69.513 -0.067 0.000 0.12 0.012 0.886 1.9 oK
5001 1.01 15 minute 30 year Summer +35% 70.190 69.504 0.132 0.000 0.55 0.392 2.879 8.5 SURCHARGED
5.002 1.02 15 minute 30 year Summer [+35% 70.260 69.489 0.200 0.000 1.22 0.234 9.744 20.9 SURCHARGED
5.003 1.03 120 minute 30 year Winter [+35% 70.060 69.018 0.079 0.000 0.36 0.595 31.836 1.4 SURCHARGED
6.000 1.04 15 minute 30 year Summer +35% 70.260 69.202 -0.108 0.000 017 0.006 2.437 5.6 oK
5004 )1 60 minute 30 year Winter [+35% 70.200 68.892 0.000 0.000 0.51 0.639 31.008 214 SURCHARGED*
5.005 1.05 120 minute 30 year Winter [+35% 70.200 69.014 0.265 0.000 0.25 1.379 38.629 12.0 SURCHARGED
7.000 1.06 15 minute 30 year Summer +35% 70.280 69.502 0.120 0.000 1.30 0.042 9.522 215 SURCHARGED
7.001 1.07 120 minute 30 year Winter [+35% 70.260 69.012 -0.194 0.000 0.03 2427 63.303 211 oK
5.006 1.08 120 minute 30 year Winter [+35% 70.026 69.012 0.436 0.000 0.20 24,895 93.046 21.2 SURCHARGED
4.001 EXTN-SWMH-11 120 minute 30 year Winter 1+35% 70179 69.019 0.515 0.000 1.05 112.884 60.058 109 827 SURCHARGED
1.004 EXTHN-SWMH-12 120 minute 30 year Winter [+35% 70.231 69.245 0.767 0.000 0.63 11.052 261.591 52.9 SURCHARGED
1.005 1.09 120 minute 30 year Winter [+35% 70.000 69.413 1.063 0.000 0.39 5.618 257.944 20.0 SURCHARGED
1.006 1.10 360 minute 30 year Winter [+35% T0.046 68.173 -0.168 0.000 0.40 0174 473.232 20.0 0K
1.007 EXTN-SWMH-14 120 minute 30 year Summer [+35% 70.046 68.148 -0.181 0.000 0.34 0.327 255.897 20.0 oK
Figure 2.5 — 30 Year+35% Return Period Critical Results Summary
100 year return period Critical Summary of Results by Maximum Level (Rank 1)
. . Half Drain -
Pipe US/IMH Event USIiCL Water Surcharged| Flooded Flow | Maximum | Discharge Time Pipe Status
Number Name {m) Level {m) Depth {m) | Volume (m?)| Cap. Vol (m?*) Vol (m*) (mins) Flow (lis)
1.000 EXTN-SWMH-03 180 minute 100 year Winter [+45% 70.150 69.861 0.520 0.000 0.04 0.837 0.000 25 FLOOD RISK
1.001 EXTN-SWMH-04 180 minute 100 year Winter [+45% 70.163 69.861 0.713 0.000 0.21 1.586 29.894 10.6 SURCHARGED
1.002 EXTN-SWMH-05 180 minute 100 year Winter [+45% 70.291 69.859 0.893 0.000 0.09 1.980 55.063 15.3 SURCHARGED
2.000 EXTN-SWMH-06 180 minute 100 year Winter [+45% 70.273 69.863 0.472 0.000 0.16 0.697 21.144 6.1 SURCHARGED
2.001 EXTN-SWMH-07 180 minute 100 year Winter [+45% 70.110 69.860 1.041 0.000 015 3.755 56.692 14.5 FLOOD RISK
1.003 EXTN-SWMH-08 180 minute 100 year Winter [+45% 70.221 69.859 1.098 0.000 0.21 95.649 59.868 28.2 SURCHARGED
3.000 EXTN-SWMH-01 15 minute 100 year Summer [+45% 70.105 70.107 1.004 1.872 1.79 3170 15.050 26.1 FLOOD
3.001 EXTN-SWMH-02 180 minute 100 year Winter +45% 70178 69.865 1.044 0.000 0.47 2116 95.007 215 SURCHARGED
4,000 EXTN-SWMH-10 180 minute 100 year Winter [+45% 70.219 69.858 1.274 0.000 0.06 1.690 8.875 20 SURCHARGED
5.000 1.00 15 minute 100 year Summer [+45% 70.290 70.065 0.485 0.000 0.18 0.100 1.227 31 FLOOD RISK
5.001 1.01 15 minute 100 year Summer [+45% 70.190 70.053 0.681 0.000 0.56 0.592 3.901 8.7 FLOOD RISK
5.002 1.02 15 minute 100 year Summer [+45% 70.260 70.029 0.740 0.000 1.58 0.386 13511 271 FLOOD RISK
5.003 1.03 180 minute 100 year Winter +45% 70.060 69.869 0.930 0.000 0.35 1.903 50.134 10.8 FLOOD RISK
6.000 1.04 180 minute 100 year Winter [+45% 70.260 69.868 0.558 0.000 0.06 0112 8.020 19 SURCHARGED
5.004 J1 15 minute 100 year Summer [+45% 70.200 68.802 0.000 0.000 1.14 0.802 25,307 481 SURCHARGED*
5.005 1.05 180 minute 100 year Winter [+45% 70.200 69.863 1114 0.000 0.25 2.340 59.630 12.3 SURCHARGED
7.000 1.06 180 minute 100 year Winter [+45% 70.280 69.864 0.482 0.000 0.44 0.100 31.355 7.3 SURCHARGED
7.001 1.07 180 minute 100 year Winter [+45% 70.260 69.859 0.653 0.000 0.03 5.650 99.620 22.3 SURCHARGED
5.006 1.08 180 minute 100 year Winter +45% 70.026 69.859 1.283 0.000 0.30 31.670 141.254 32T FLOOD RISK
4,001 EXTN-SWMH-11 180 minute 100 year Winter +45% 70179 69.857 1.353 0.000 1.06 193.213 80141 169 837 SURCHARGED
1.004 EXTN-SWMH-12 180 minute 100 year Winter +45% 70.231 69.855 1.377 0.000 0.63 12.604 386.612 52.8 SURCHARGED
1.005 1.09 180 minute 100 year Winter +45% 70.000 69.843 1.493 0.000 0.39 6.713 381.724 20.0 FLOOD RISK
1.006 1.10 120 minute 100 year Winter [+45% 70.046 68173 -0.167 0.000 0.40 0175 251123 20.0 oK
1.007 EXTN-SWMH-14 120 minute 100 year Summer [+45% 70.046 68.148 -0.181 0.000 0.34 0.327 249.836 20.0 oK

Figure 2.6 — 100 Year +45% Return Period Critical Results Summary

The results demonstrate that the surface water drainage system is able to operate satisfactorily with
only 1.87m3 of flooding in the 15 minute 100 year plus climate change return period in pipe number
3.000 (SWMH-01). This is to the north of the H3 Plot.
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The flooding only occurs in the extreme short duration event and represents a very small amount
which would flow onto the access road where it would re-enter the network via the installed kerb
drain.

It should be noted that the calculations submitted for the H3 Plot noted a total of 43m3 of flooding
during the extreme rainfall event. However, with the addition of the H5 Plot drainage and additional
storage provided in the network, this is reduced significantly.

A full copy of the microdrainage calculations is provided in Appendix F.

A plan showing indicative overland flow paths is provided in Appendix G.

2.5 Water Quality

Land use is the primary influencing factor in the quality of urban surface water run-off and is used to
assess the pollution hazard posed by the development.

In accordance with CIRIA SuDS Manual 2015 guidance, and the requirements of the Lead Local
Flood Authority, it is proposed that the Simple Index Approach is used to assess pollution risk based
upon land use.

TABLE Approaches to water quality risk management
26.1
Design method

Hazard characterisation

Risk reduction
For surface water For groundwater

Simple SuDS hazard Simple SuDS hazard
mitigation indices (eg mitigation indices (eg
Table 26.3 or equivalent) | Table 26.4 or equivalent)

Simple pollution hazard indices
based on land use (eg Table
26.2 or equivalent)

Simple index
approach

Factors characterisin
Factors characterising traffic -

density and extent of infiltration
likely to occur (eg Table 26.5
or equivalent)

unsaturated soil depth and
Risk screening’ N/A type, and predominant flow
type through the soils (eg

Table 26.5 or equivalent)

Site specific information used to
define likely pollutants and their
significance

More detailed, component specific performance
information used to demonstrate that the proposed SuDS
components reduce the hazard to acceptable levels

Detailed risk
assessment

Time series rainfall used
with generic pollution
characteristics to determine

Models that represent the treatment processes in
Process-based the proposed SuDS components give estimates of
treatment modelling | statistical distributions of likely
concentrations and loadings in

the runoff

reductions in event mean discharge concentrations and
total annual load reductions delivered by the system

Figure 2.7 — CIRIA SuDS Manual Water Quality Risk Management
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As evident in Table 26.2 below, the risk of contamination from the commercial roof areas is
considered to be Low. There are no car parks present, and only limited areas of road infrastructure
within the overall H3/ H5 plot boundary. Vehicle numbers are therefore expected to be relatively
minimal with the primary traffic comprising pedestrians only. Therefore, the risk of contamination

associated with surrounding areas of hardstanding is also considered to be Low.

TABLE Pollution hazard indices for different land use classifications

26.2

Land use Pollution | Total suspended Metals Hydro-
hazard level solids (TSS) carbons

Residential roofs Very low 0.2 0.2 0.05

0.2 (upto 0.8
Other roofs (typically commercial/ D
. . Low 0.3 is potential for 0.05
industrial roofs)

metals to leach

from the roof)
Individual property driveways,
residential car parks, low traffic roads
(eg cul de sacs, homezones and
general access roads) and non- Low 0.5 0.4 0.4
residential car parking with infrequent
change (eg schools, offices) ie < 300
traffic movementsiday
Commercial yard and delivery areas,
non-residential car parking with
frequent change (eg hospitals, retail), all Medium 0.7 0.6 0.7
roads except low traffic roads and trunk
roads/motorways’
Sites with heavy pollution (eg haulage
yards, lorry parks, highly frequented
lorry approaches to industrial estates,
waste sites), sites wherelchemlc_als and High 0.82 0.82 0.62
fuels (other than domestic fuel oil) are
to be delivered, handled, stored, used
or manufactured; industrial sites; trunk
roads and motorways!

Figure 2.8 — CIRIA SuDS Manual Pollution Hazard Indices
& -
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The table below details the Total Pollution Hazard Indices for the site.

Pollution/

Land Use Hazard Level

Metals Hydrocarbons

Other roofs (typically commercial/
industrial roofs)

Low traffic roads, Non-residential car
parking with infrequent change (e.g.
schools, offices) i.e. <300 traffic
movements/day

TOTAL POLLUTION HAZARD INDICES 0.8 0.6 0.45

Low 0.3 0.2 0.05

Low 0.5 0.4 0.4

Taking the above into consideration, to deliver adequate treatment, the proposed drainage measures
should have a total pollution mitigation index that equals or exceeds the total pollution hazard index
(by contaminant type) where:

Total SuDS mitigation index = mitigation index; + 0.5 (mitigation indexz)

A factor of 0.5 is used to account for the reduced performance of any secondary or tertiary
components associated with already reduced inflow concentrations.

The existing H3 Plot system incorporates a single by-pass separator, installed after the flow control
device and prior to the outfall to the existing MAG network. This is to be removed and replaced with
a new hydrodynamic separator unit, specified to suit the increased flow rate/ drained site area.

Treatment TSS Metals Hydro. Catchment Comment

Component

StormShark 0.8 0.6 0.96 Whole Site SSK1200M Installed at S1.10
TOTAL 0.8 0.6 0.96

Indices Balance 0.0 0.0 +0.51

The StormShark proprietary pollution control device can be demonstrated to either meet or exceed
the minimum requirement as defined by the simple index approach set out in the SuDS Manual.

The proposed drainage system therefore ensures that there are no adverse impacts on the
downstream network.

A data sheet from the proposed hydrodynamic separator device is provided in Appendix H.

2.6 Surface Water Run-off Volume

The Non-Statutory Technical Standards for Sustainable Drainage Systems states that where
reasonably practical the run-off volume from a development for the 1 in 100-year 6 hour rainfall event
should not exceed the run-off volume prior to development or redevelopment.

AV @ A
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In the absence of a definitive existing drainage survey, the pre-development run-off volume has been
calculated using the gross catchment area defined above (0.767ha) and an average rainfall intensity
of 9.92 mm/hr which has been calculated using Microdrainage.

===
FSR Date ‘ FEH Date ‘ IDFICRP Data m
Storm Duration (mins) oK
Region | England and \Wales v| Summer Profile 0] 360
Map  M560¢mm) 18.000 Viinter Profie () Peak Intenstty {mm/hr) [ Generate Cancel
Ratio R 0.360 Retum Period (years) 100.0 Ave. Intensity {mm/hr}) [9.916 Help
271
4T
211
,;:_.- 181
EsT
E 2T
g o1
ol
i
o =0 100 150 200 230 300 350
Time (mins)
Select to generate Winter Profile
Figure 2.9 — 100 year, 6 hour rainfall profile
Run-off Volume (V) = PR x A x i (m?)
Where:

PR = Percentage Run-off (%) [100]

A = Catchment Area (ha) [0.767]

i = Rainfall Intensity (mm/hr) [9.92]

This provides an estimated existing pre-development brownfield run-off volume of 761m?.

The post-development run-off volume for the same event, including a 45% allowance for climate
change is 662m?® which has been determined from the Microdrainage modelling that has been

undertaken.

A A
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Summary of Results for 360 minute 100 year Winter [+45%

Pipe USIMH Event usicL Water | Surcharged| Flooded Flow/ | Maximum | Discharge Ha'Tfig':'" Pipe Status
Number Name (m) Level (m) | Deptn (m) | Volume m")| Cap. | Vol(m’) | Volim) | (% | Flow (is)

1.000 EXTN-SWMH-03 360 minute 100 year Winter [+45% 70.150 69.474 0133 0.000 0.04 0.309 0.000 24 SURCHARGED
1.001 EXTN-SWMH.04 360 minute 100 year Winter [+45% 70.163 69.469 0.321 0.000 017 1142 35.370 8.8 SURCHARGED
1.002 EXTN-SWMH-05 360 minute 100 year Winter [+45% 70.201 69.490 0.524 0.000 0.06 1.562 65.563 112 SURCHARGED
2.000 EXTN-SWMH.06 360 minute 100 year Winter [+45% 70.273 69.470 0.079 0.000 0.11 0.254 25.018 41 SURCHARGED
2.001 EXTN-SWMH.07 360 minute 100 year Winter [+45% 70.110 60.491 0.672 0.000 012 2814 68.347 113 SURCHARGED
1.003 EXTN-SWMH-08 360 minute 100 year Winter [+45% 70.221 69.494 0.733 0.000 0.21 94721 133.766 227 283 SURCHARGED
3.000 EXTN-SWMH.01 360 minute 100 year Winter [+45% 70.105 69.474 0.371 0.000 0.38 0.584 42.270 56  SURCHARGED
3.001 EXTN-SWMH-02 360 minute 100 year Winter [+45% 70478 69.532 0711 0.000 0.38 1739 112,901 175  SURCHARGED
4,000 EXTN-SWMH-10 360 minute 100 year Winter H45% 70.219 69.436 0.852 0.000 0.04 1212 1215 15  SURCHARGED
5.000 1.00 360 minute 100 year Winter l+45% 70.200 69.449 0131 0.000 0.02 0.002 3.451 0.4 0K

5001 1.01 360 minute 100 year Winter l+45% 70.190 69.448 0.076 0.000 0.08 0.305 1.215 13 SURCHARGED
5.002 1.02 360 minute 100 year Winter l+45% 70.260 60.447 0.158 0.000 0.26 0.222 37.057 44 SURCHARGED
5.003 1.03 360 minute 100 year Winter [+45% 70.060 69.443 0.504 0.000 0.22 1422 59.524 6.6  SURCHARGED
6.000 1.04 360 minute 100 year Winter l+45% 70.260 69.443 0133 0.000 0.03 0.044 9.489 11 SURCHARGED
5.004 J1 360 minute 100 year Winter [+45% 70.200 68.892 0.000 0.000 019 1.208 72.464 7.9 SURCHARGED*
5.005 1.05 360 minute 100 year Winter 1+45% 70.200 69.439 0.690 0.000 0.16 1.860 72.464 7.5 SURCHARGED
7.000 1.06 360 minute 100 year Winter l+45% 70.280 69.441 0.059 0.000 0.26 0.032 37.095 43 SURCHARGED
7.001 1.07 360 minute 100 year Winter l+45% 70.260 60.437 0.231 0.000 0.02 2478 120771 134 SURCHARGED
5.006 1.08 360 minute 100 year Winter l+45% 70.026 60.437 0.861 0.000 0.22 30208 193.235 241 SURCHARGED
4,001 EXTN-SWMH-11 360 minute 100 year Winter +45% 70.179 69.436 0.932 0.000 106 176545 219.979 204 831 SURCHARGED
1.004 EXTN-SWMH.12 360 minute 100 year Winter [+45% 70.231 69.546 1.067 0.000 0.63 1817 661.839 530  SURCHARGED
1.005 1.09 360 minute 100 year Winter [+45% 70.000 69.625 1.274 0.000 0.39 6156  661.835 200  SURCHARGED
1.006 1.10 360 minute 100 year Winter 1+45% 70.046 68.173 0168 0.000 0.40 0175  661.835 200 oK

1.007 EXTN-SWMH-14 360 minute 100 year Winter [+45% 70.046 68.148 0181 0.000 0.34 0327  661.835 200 0K

Figure 2.10 — 100 year +45%CC 360 minute Results

The table below summarises the pre and post development run-off volume figures which
demonstrate there is approximately 13% reduction when compared to existing.

Run-off Volume Comparison

Existing Volume Proposed Volume Difference
(m?) (m?)

761 662 -99
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NOTES

T
Building Perimeter Foul Water Manhole Schedule

Reference No. I\.J'Ianhule Material Cover Size Load Grade Note
Size (mm) Type (mm)
FWMH-01 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-02 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-03 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-04 10000 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-05 100090 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-06 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-07 10000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-08 10000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-09 10009 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-10 12009 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-11 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-12 1200x1000 CONCRETE (CAST IN-SITU) Recessed 750x750 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-13 1200x1000 CONCRETE (CAST IN-SITU) Recessed 750750 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-14 12000 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-15 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-16 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-17 12000 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-18 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-19 12000 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-20 1200x1000 CONCRETE (CAST IN-SITU) Recessed 750x750 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-21 12000 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-22 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWNMH-23 12000 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-24 12000 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-25 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-26 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-27 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-28 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-29 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FWMH-30 4500 PPIC Recessed 450x450 €250 Recessed Access Cover - Double Sealed and Bolted Cover
Building Perimeter Surface Water Manhole Schedule
Reference No. Mar’hole Material Cover Size Load Grade Note
Size Type
SWMH-01 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-02 4500 PPIC Recessed 450x450 €250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-03 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-04 4500 PPIC Recessed 450x450 €250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-05 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWNMH-06 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-07 4500 PPIC Recessed 450x450 €250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-08 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-09 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-10 4500 PPIC Recessed 450x450 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-11 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-12 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-13 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-14 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
SWMH-15 120090 PRE-CAST CONCRETE Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
Site Wide Foul Water Manhole Schedule
Reference No. “_nanhnle Material Cover Size Load Grade Note
Size (mm) Type (mm)
EXTN-FWMH-01 12000 PRE-CAST CONCRETE Ductile Iron Caver 600x600 D400 Heavy Duty Cover
EXTN-FWMH-02 12000 PRE-CAST CONCRETE Ductile Iron Cover 600x600 D400 Heavy Duty Cover
EXTN-FWMH-03 6000 PPIC Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-FWMH-04 6000 PPIC Recessed 600x600 €250 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-FWMH-05 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-FWMH-06
(FLOW METER CHAMBER) IN ABEYANCE 12000 PRE-CAST CONCRETE Recessed 600x600 C250 Recessed Access Cover - Double Sealed and Bolted Cover
FL EXISTING CHAMBER (REMEDIATION WORKS WHERE REQUIRED AND MAKE GOOD NEW CONNECTIONS MADE)
Site Wide Surface Water Manhole Schedule
Reference No. Mar_‘hnle Material Cover Size Load Grade Note
Size Type
H EXTN-SWIMH-01 12000 PRE-CAST CONCRETE | Ductile Iron Cover 600x600 D400 Heavy Duty Cover
EXTN-SWMH-02 12000 PRE-CAST CONCRETE Ductile Iron Cover 600x600 D400 Heavy Duty Cover
EXTN-SWMH-03 12000 PRE-CAST CONCRETE Ductile Iron Cover 600x600 D400 Heavy Duty Cover
EXTN-SWMH-04 12000 PRE-CAST CONCRETE Ductile Iron Cover 600x600 D400 Heavy Duty Cover
| EXTN-SWMH-05 12000 PRE-CAST CONCRETE Recessed 600x600 D400 Recessed Access Cover - Double Sealed and Bolted Caver
EXTN-SWMH-06 12000 PRE-CAST CONCRETE Recessed 600x600 D400 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-SWIMH-07 18000 PRE-CAST CONCRETE Recessed 600x600 D400 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-SWMH-08 18009 PRE-CAST CONCRETE Recessed 600x600 D400 Recessed Access Cover - Double Sealed and Bolted Cover
1l EXTN-SWMH-09 12000 PRE-CAST CONCRETE Ductile Iron Cover 600x600 D400 Heawvy Duty Cover
EXTN-SWMH-10 12000 PRE-CAST CONCRETE Recessed 600x600 D400 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-SWMH-11 18000 PRE-CAST CONCRETE Recessed 600x600 D400 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-SWMH-12 18000 PRE-CAST CONCRETE Recessed 600x600 D400 Recessed Access Cover - Double Sealed and Bolted Cover
EXTN-SWMH-13 .
I 18000 PRE-CAST CONCRETE Ductile Iron Cover 600x600 D400 Heavy Duty Cover
(FLOW CONTROL CHAMBER - HYDROBRAKE])
EXTN-SWMH-14 18000 PRE-CAST CONCRETE Ductile Iron Cover 600x600 D400 Heavy Duty Cover
51 EXISTING CHAMBER (REMEDIATION WORKS WHERE REQUIRED AND MAKE GOOD NEW CONNECTIONS MADE)
56 EXISTING CHAMBER (REMEDIATION WORKS WHERE REQUIRED AND MAKE GOOD NEW CONNECTIONS MADE)
Bypass Separator
N Reference No. Mar}hole Material Cover Size Load Grade Note
Size Type
NSBEO1S 7500 PRE-FABRICATED UNIT | Ductile Iron Cover 750x750 D400 Heavy Duty Cover
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FWMH-18
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-100@ (IN) IL: 69.345m - 1500 (IN) BACKDROP
-150@ (OUT) IL: 67.993m - 1508 (OUT)

VIEWPORT 2

F1
CL: 70.000m

IL: 67.262m - 2250 (IN)
IL: 67.232m - 2250 (OUT)

8. REFER TO 'MY CONSTRUCTION' M&E DRAWINGS FOR STACK TYPES, GULLIES AND PENETRATION POINTS.

NO GREASE TRAPS TO BE BELOW GROUND LEVEL. ALL GREASE TRAPS TO BE ABOVE GROUND AND
MAINTAINED BY OTHERS.

9.

10. CO-ORDINATION COMMENTS ARE REQUIRED FOR UTILITY SERVICES AND DRAINAGE. CLASHES TO BE
REPORTED TO SPILLWAYS.

COMBINED SURFACE WATER TANK VOLUME = 306m?*. SDS LIMITED TO PROVIDE DETAIL SECTIONS OF

11.
TANKS READY FOR ORDERS TO BE PLACED.

12. THE CONTRACTOR MUST BE MINDFUL THAT PIPES HAVE BEEN LAID TO VERY FLAT GRADIENTS WITH VERY
MINIMAL TOLERANCES AND THEREFORE SPECIALIST SURVEYING INSTRUMENTS SHOULD BE USED TO
ENSURE PIPES ARE LAID TO THE CORRECT GRADIENT AND LEVELS AS PER THIS DRAWING.

13. ANY TREES MUST INCORPORATE ROOT BARRIERS TO PREVENT DAMAGE TO BELOW GROUND DRAINAGE.
THIS IS TO LANDSCAPE ARCHITECT SPECIFICATION AND DETAIL.

14. LANDSCAPE ARCHITECT TO CONFIRM MANHOLE COVER ORIENTATION.
15. THIS DRAWING HAS BEEN UPDATED TO INCLUDE AS-BUILT STACK LOCATION WITHIN THE BUILDING ONLY.

THE CONTRACTOR IS REQUIRED TO MAKE THE NECESSARY ADJUSTMENTS TO SUIT EXTERNAL MANHOLES.
AS-BUILT INFORMATION PROVIDED BY 'MY CONSTRUCTION' VIA EMAIL ON 12.08.22,

~

VIEWPORT 1

IL: 69.165m - 1000 (IN) BACKDROP
IL: 69.110m - 1500 (IN) BACKDROP
IL: 68.037m - 1500 (OUT)

EXTN-SWMH-06

CL: 70.400m

IL: 69.445m - 1500 (IN)
IL: 69.415m - 1500 (OUT)

SWMH-09
CL:70.285m
IL: 69.800m - 1009 (IN)

IL: 69.790m - 1509 (OUT)

FWMH-18

CL: 70.285m
IL: 69.345m - 1509 (IN) BACKDROP
IL: 67.993m - 1509 (OUT)

NG {B 70.42

70.30+

ALL DRAINAGE SHALL COMPLY WITH THE TYPICAL DRAINAGE CONSTRUCTION
DETAILS AND THE REQUIREMENTS OF BS EN 752.

ACCESS COVERS AND FRAMES SHALL COMPLY WITH THE LOADINGS
SPECIFIED AND TO BS EN 124 AND KITEMARKED OR IF RECESSED COVERS
ARE SPECIFIED THEN IN ACCORDANCE WITH FACTA ASSOCIATION

EQUIVALENT.

THE PROPOSED BUILDING OUTLINES SHOWN ON THIS DRAWING ARE FOR
INFORMATION ONLY. REFER TO ARCHITECTS PLANS FOR PRECISE LOCATION
SETTING OUT INFORMATION AND DETAILS.

ALL DRAINAGE PIPEWORK SHOWN SHALL BE 100mm DIAMETER UNLESS
NOTED OTHERWISE.

ALL UNDERSLAB DRAINAGE SHALL BE LAID AT GRADIENTS OF 1:40 MIN. FOR
FOUL PIPEWORK AND 1:80 MIN. FOR SURFACE WATER UNLESS NOTED

OTHERWISE.

ALL UNDERSLAB DRAINAGE SHALL BE CLEAR OF FOUNDATIONS UNLESS
SHOWN OTHERWISE WITH LONG RADIUS BENDS KEPT TO A MINIMUM AND
USED WHERE UNAVOIDABLE.

AT LEAST ONE SOIL PIPE AT THE HEAD OF EACH FOUL RUN SHALL BE VENTED
TO THE ATMOSPHERE.

ALL GUTTERS SHALL BE FITTED WITH A LEAF FILTER AT EACH OUTLET TO
REDUCE THE RISK OF BLOCKAGE.

ALL RAINWATER DOWNPIPES SHALL BE ACCESSIBLE ABOVE GROUND FOR
RODDING PURPOSES.

ANY PART OF THE EXISTING DRAINAGE SYSTEM TO BE RETAINED AS PART OF
THE NEW SCHEME SHALL BE CLEANED AND INSPECTED BY CCTV SURVEY.
ANY STRUCTURAL DEFECTS SHALL BE REPAIRED OR REPLACED AS MAY BE
REQUIRED USING APPROPRIATE AND APPROVED METHODS.

WHERE EXISTING ACCESS LOCATIONS ARE TO BE RETAINED THE COVER AND
FRAMES SHALL BE CHECKED TO ENSURE THEY ARE OF A SUITABLE DUTY FOR
REUSE AND LEVELS ADJUSTED TO SUIT PROPOSED FINISHED GROUND

LEVELS.

ALL INTERNAL AND EXTERNAL ACCESS COVERS SHALL BE RECESSED,
DOUBLE SEALED AND LOCKABLE SUBJECT TO ARCHITECTS SPECIFICATION.

COVER LEVELS SHOWN ON THIS DRAWING ARE APPROXIMATE AND SHALL BE
ADJUSTED TO SUIT FINISHED PAVEMENT LEVELS ON SITE BY CONTRACTOR.
COVERS SHALL BE ORIENTATED TO SUIT PAVEMENT FINISHES WHERE

APPROPRIATE.

ALL PRIVATE DRAINAGE PIPEWORK FOR FOUL AND SURFACE WATER
SYSTEMS HAVE BEEN DESIGNED ON THE BASIS OF CAST IRON.

ALL EXTERNAL (OUTSIDE OF BUILDING PERIMETER) DRAINAGE PIPEWORK FOR
FOUL AND SURFACE WATER SYSTEMS HAVE BEEN DESIGNED ON THE BASIS
OF CLAYWARE TO COMPLY WITH SEWERAGE SECTOR GUIDANCE APPROVED
VERSION 1.0, INCLUDING APPENDIX C "THE CODE" APPROVED VERSION 2.0.

CONCRETE ENCASEMENT OF THE PIPEWORK SHALL BE REQUIRED WHERE
THE VERTICAL CLEARANCE BETWEEN TWO PIPES CROSSING IS LESS THAN
300MM

ALL EXISTING DRAINAGE SHALL BE ASSUMED TO BE 'LIVE' AND SHALL BE
MAINTAINED AT ALL TIMES DURING THE WORKS. EXISTING DRAINAGE SHALL
BE RECONNECTED TO THE NEW DRAINAGE SYSTEM UNLESS PROVEN TO BE
REDUNDANT FOR ABANDONMENT. ALL EXISTING DRAINAGE TO BE
ABANDONED SHALL BE SEALED BY APPROPRIATE MEANS.

ALL DRAINAGE CONNECTING TO THE PUBLIC SEWER NETWORK SHALL NOT
COMMENCE UNTIL RECEIPT OF THE APPROVAL FROM THE DRAINAGE
AUTHORITY AND SHALL COMPLY WITH REQUIREMENTS USING VITRIFIED CLAY
PIPEWORK TO BS EN 295 WITH PLAIN SLEEVED OR SOCKETED FLEXIBLE
JOINTS SUBJECT TO THEIR APPROVAL.

WHERE DRAINAGE WORKS ARE CARRIED OUT IN THE PUBLIC HIGHWAY THE
RELEVANT NECESSARY APPROVALS AND ROAD OPENING NOTICES SHALL BE
OBTAINED FROM THE HIGHWAY AUTHORITY AND UTILITY COMPANIES.

UPON COMPLETION ALL NEW DRAINAGE INSTALLATION TOGETHER WITH ANY
EXISTING DRAINAGE RETAINED SHALL BE JETTED AND CCTV SURVEYED UPON
COMPLETION. CONTRACTOR TO ENSURE THAT THE DRAINAGE SYSTEM IS
FULLY OPERATIONAL, FREE OF EXCESS DEBRIS/SILT AND ALL IDENTIFIED

FAULTS RECTIFIED.

AN AIR TIGHTNESS TEST MUST BE PERFORMED FOR THE PIPEWORK THAT
SITS WITHIN THE BUILDING TO ENSURE NO LEAKS ARE PRESENT. THE
CONTRACTOR IS EXPECTED TO PROVIDE ADDITIONAL WATERTIGHTNESS
MEASURES TO PIPEWORK BELOW GROUND.

HEALTH & SAFETY: FUTURE WORKS SHALL BE CARRIED OUT BY SPECIALIST
COMPETENT AND EXPERIENCED CONTRACTORS. ALL OPERATIVES SHALL
HAVE RECEIVED FULL AND APPROPRIATE TRAINING WITH APPROPRIATE
QUALIFICATIONS FOR THE OPERATIONS THEY ARE REQUIRED TO UNDERTAKE.
ALL WORK SHALL BE CARRIED OUT IN ACCORDANCE WITH THE RELEVANT
HEALTH & SAFETY REGULATIONS.

UTILITIES CO-ORDINATION AND CHECKING IS REQUIRED TO BE UNDERTAKEN
BY A SPECIALIST M&E ENGINEER. THE CONTRACTOR AND DESIGN TEAM IS
REMINDED NOT TO USE THIS DRAWING FOR CONSTRUCTION PURPOSES

UNTIL FULL CO-ORDINATION AND VERIFICATION OF ALL UTILITY

INFORMATION SHOWN ON THIS PLAN AND SECTIONS IS UNDERTAKEN.
SPILLWAYS LTD ARE NOT SCOPED TO UNDERTAKE UTILITIES DESIGN NOR
HAVE THE CAPACITY TO UNDERTAKE SUCH DESIGN FOR THE MAPPING OF
EXISTING OR PROPOSED UTILITIES. NOT ALL UTILITY INFORMATION HAS

BEEN SUPPLIED IN CAD FORMAT AND THEREFORE IT HAS BEEN
TRANSCRIBED THE BEST POSSIBLE. THE UTILITY INFORMATION PRESENTED
ON THIS PLAN OR SECTION IS NOT ACCURATE.

ISSUED FOR APPROVAL

c18 ISSUED FOR INFORMATION TO SDS 06.02.23 | SK
c17 ISSUED FOR INFORMATION TO SDS 31.01.23 SK
C16 ISSUED FOR APPROVAL 20.10.22 SK
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WAYS
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2.2
2.3

2.4

Introduction

A planning application (ref: 125848/F0/2020) for the erection of a nine-storey hotel at Manchester Airport
was approved in April 2020. There were a number of Planning Conditions imposed on the application.

This report has been prepared in response to Planning Condition 12, which was worded as follows:

“No development shall take place until details of surface water drainage works have been submitted to
and approved in writing by the Local Planning Authority, in accordance with Non-Statutory Technical
Standards for Sustainable Drainage Systems (March 2015) or any subsequent replacements national
standards. The drainage shall then be implemented and thereafter maintained in accordance with those
approved details.

Reason - To promote sustainable development, secure proper drainage and to manage the risk of
flooding and pollution, pursuant to Policies ENO8 and EN14 in the Core Strategy Development Plan
Document and in light of national policies within the NPPF and NPPG.”

Further guidance as to what information would need to be provided to discharge the Condition was
provided on page 8 of the Decision Notice.

The report will provide a direct response to each of the items listed on the Decision Notice and include the
required evidence in support.

Response to Condition 12

1) Evidence that the designed drainage system for the H Masterplan performs for the H3 plot and
links together to form an effective system during each phase of the entire H Masterplan as well as
on final completion

Existing Site Run-off Rates

The site is currently in use as a car park with no apparent flow control measures in place to reduce
surface water run-off rates. We have therefore used the CIRIA SuDS Manual Modified Rationale Method
for calculating the existing run-off rate from the site.

Q=278 x Cv x i X A (Equation 24.5 — CIRIA SuDS Manual C753)
Q = design event peak rate of runoff(l/s)
Cv = volumetric runoff coefficient
i = rainfall intensity for the design return period (in mm/hr)
Ai = impervious area (hectares)

For the purpose of this calculation, the rainfall intensity, i, has been taken from MicroDrainage for the
Manchester Airport area.

The volumetric runoff coefficient, Cv, has been taken as 1 due to the existing site being mostly
hardstanding areas.

The total impervious site area, A, has been measured as 0.741Ha. The drainage catchment plan has
been included with the drainage layout and details drawings in Appendix A.

The estimated existing run-off rates are as follows for the various storm events:

AECOM
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Storm Event Rainfall intensity (mm/hr) | Existing Run-off Rate (I/s)
lin1yr 28.0 57.7
lin2yr 36.2 74.6
1in 30yr 68.6 141.3
1in 100yr + 40%CC 1241 255.7

Table 1 — Existing Run-off Rates

2.5 The site currently drains into an existing private surface water sewer network within the car park. This

sewer network is the responsibility of Manchester Airport.

Proposed Site Drainage Infrastructure and Discharge Rates

2.6 In accordance with Building Regulations Part H, all drainage design should consider the following disposal

hierarchy:
1) Infiltration or soakaway on site;
2) Discharge to a watercourse; and
3) Discharge to a sewer.

2.7  Site investigations have demonstrated that the ground conditions beneath the site are not suitable for

using infiltration as a means of discharging surfacing water.

2.8  Asthere are also no watercourses in close proximity to the site, in line with the preferred disposal in line
with the preferred disposal hierarchy, it is proposed to connect to an existing surface water sewer adjacent

to the site boundary.

2.9 ltis proposed to provide a new surface water drainage networks to drain run-off from H3 and H5 hotel roof
drainage and associated external areas. There will be a temporary and a permanent arrangement for this

new drainage network. A brief description of each of these arrangements are as follows:

e  Temporary Network — Pipe network to drain the H3 hotel and surrounding public realm and
service road areas. This area can be seen by the orange hatch on the catchment plan in
Appendix A. This will drain into a cellular storage attenuation tank, which has been sized to
accommodate run-off from the future H5 hotel and external areas. A Hydrobrake will be used to
control run-off rates from the new development prior to discharging, via an oil bypass separator,
to the existing Manchester Airport sewer network. The temporary coach and taxi parking area to
the south of the public realm area will utilise existing gully connections and below ground drains
to discharge run-off to the existing sewer network.

e Permanent Network — New pipe network to discharge into manhole S51 from the H3 hotel
network to accommodate the run-off from the H5 hotel to the south. The flow control Hydrobrake
in place for the temporary network will then need to be upsized to increase the flow rate for the
additional catchment area.

2.10 The future H plots from the masterplan will then have its own independent surface water drainage network
with associated attenuation and flow control devices discharging downstream of the proposed discharge

location of the H3 and H5 hotels.

2.11 In accordance with the Manchester, Trafford and Salford SFRA, it is proposed to reduce the run-off rates
to at least 50% of their current run-off for the equivalent storm. The total site area for the temporary

arrangement is 0.485Ha and 0.741HA for the permanent arrangement.

AECOM
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Storm Event | Existing Run-off | Proposed Discharge Rate | Proposed Discharge Rate
Rate (I/s) (I/s) (50% of Existing) — (I/s) (50% of Existing) —
Temporary Network Permanent Network
1lin1yr 57.7 18.9 28.8
1lin2yr 74.6 244 37.3
1in 30yr 1413 46.2 70.6
1in 100yr + 255.7 83.7 1279
40%CC

212

2.13

2.14

2.15

2.16

2.17

2.18

Table 2 — Proposed Discharge Rates (Temporary & Permanent)

It proposed to provide flow control by using a Hydrobrake by Hydro International (or similar approved)
restricted to 18.9l/s in the temporary arrangement and then upsized to accommodate a flow rate of 28.8l/s
for the permanent arrangement. The outfall is to be into the existing surface water sewer where the site
currently drains.

2) Runoff volume in the 1 in 100-year, 6 hours rainfall shall be constrained to a value as close as is
reasonably practicable to the greenfield runoff volume for the same event, but never to exceed the
runoff volume from the development site prior to re-development.

As the site was almost entirely impermeable area, it is not considered practical to limit the flow to
equivalent Greenfield rates as this would require very large underground storage tanks on an already
constrained site area.

The total run-off volume for a Greenfield site for this storm would be as follows:
Temporary — 5l/s/ha x 0.485ha x 3600 x 6hr = 52m3
Permanent — 5l/s/ha x 0.741ha x 3600 x 6hr = 80m?3

However, the site was almost completely paved prior to development. The runoff volume prior to
development based on the existing paved area for an average intensity of 15mm/hr (taken from
Microdrainage), equates to the following:

Temporary — 4,850m? x 0.015mm/hr x 6hr = 436.5m?3
Permanent — 7,410m2 x 0.015mm/hr x 6hr = 666.9m3
Our proposed discharge volumes for a 1 in 100-year storm in a 6-hour period are as follows:
Temporary — 18.8l/s x 3600 x 6hr = 406,080 | = 406m?
Permanent — 28.71/s x 3600 x 6hr = 619,920 | = 620m?
Total Volume = 848.8m3

This would mean there is a small reduction in discharge over a 6-hour period for a 1 in 100-year event.
The Microdrainage results from this storm event can be seen in Appendix B.

3) Evidence that the drainage system has been designed (unless an areais designated to hold
and/or convey water as part of the design) so that flooding does not occur during a 1 in 100-year
rainfall event with allowance for climate change in any part of a building.

As mentioned previously, the surface water drainage design has been designed as a temporary network
for just H3 and a permanent network for H5. Both networks were modelled in Microdrainage to
demonstrate that no flooding will occur during a 1 in 100-year rainfall event with allowance for climate a
change. The results from the critical rainfall event can be seen in Appendix C.
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Critical Summary of Results by Maximum Level (Rank 1)
Pipe USIMH o USICL |  Water | Surcharged| Flooded | Flow/ | Overflow| Maximum | Pipe ST
Number Name {m) Level {m} Depth {(m) | Volume {m*) Cap. (Us) Vol (m*) Flow (lis)
1.000 1 15 minute 100 year Winter 1+40% 70.100 68.913 0.013 0.000 0.53 0.149 196 SURCHARGED
1.001 2 15 minute 100 year Winter 1+40% 70.100 68.858 0.108 0.000 0.56 1.385 365  SURCHARGED
1.002 3 15 minute 100 year Winter 1+40% 70.300 68.773 0.198 0.000 1.08 3.561 664  SURCHARGED
1.003 4 60 minute 100 year Winter 1+40% 70.300 68758 0.233 0.000 0.79 1.011 740  SURCHARGED
2.000 21 15 minute 100 year Winter [+40% 70300 68.808 0.283 0.000 0.24 0.569 1.6 SURCHARGED
3.000 31 15 minute 100 year Winter 1+40% 70.200 69.188 0.573 0.000 1.19 0.897 904 SURCHARGED
2001 22 15 minute 100 year Winter 1+40% 70300  68.784 0459 0.000 226 1581 1008 SURCHARGED
4.000 41 60 minute 100 year Winter 1+40% 69.660 68714 -0.046 0.000 0.09 0.197 47 oK
5.000 51 60 minute 100 year Winter 1+40% 70.240 68.711 0.341 0.000 0.00 0.720 01 SURCHARGED
1.004 5 60 minute 100 year Winter 1+40% 70.300 68.711 0.336 0.000 0.25 134,944 302 SURCHARGED
1.005 6 60 minute 100 year Winter [+40% 70.000 68.727 0.527 0.000 0.30 3.942 258  SURCHARGED
1.006 7 60 minute 100 year Winter 1+40% 70.000 67.909 0471 0.000 0.38 0.241 257 oK
1.007 8 60 minute 100 year Winter [+40% 69.870 67.846 -0.454 0.000 0.48 0.475 257 oK
Figure 1 — Temporary Network Critical Rainfall Event Summary
Critical Summary of Results by Maximum Level (Rank 1)
Pipe USIMH Event uUsiICL Water Surcharged| Flooded Flow/! | Overflow| Maximum Pipe Status
Number Name (m) Levei(m) | Depth(m) | Volume (m°) Cap. (Vs) Vol {(m*) Flow (U's)
1.000 1 50 minute 100 year Winter 1+40% 70.100 59.408 0.508 0.000 0.29 0.463 108 SURCHARGED
1.001 2 60 minute 100 year Winter 1+40% 70.100 69.403 0.653 0.000 0.30 2.022 194 SURCHARGED
1.002 3 60 minute 100 year Winter 1+40% 70.300 59.398 0.823 0.000 0.52 4276 321 SURCHARGED
1.003 4 60 minute 100 year Winter +40% 70.300 69.394 0.869 0.000 0.72 1.731 66.9 SURCHARGED
2000 21 60 minute 100 year Winter 1+40% 70.300 69.385 0.860 0.000 012 1.222 5.8 SURCHARGED
3.000 31 60 minute 100 year Winter 1+40% 70.200 69.380 0.774 0.000 0.63 1124 476  SURCHARGED
2.001 22 60 minute 100 year Winter l+40% 70.300 §9.382 1.057 0.000 147 2.258 523 SURCHARGED
4.000 41 60 minute 100 year Winter 1+40% £9.660 69.380 0.620 0.000 0.08 0.951 47  FLOODRISK
5.000 51 60 minute 100 year Winter 1+40% 70.240 69.398 1.028 0.000 1.31 1.496 722 SURCHARGED
1.004 5 60 minute 100 year Winter 1+40% 70.300 69.378 1.003 0.000 0.50 186.687 608  SURCHARGED
1.005 6 60 minute 100 year Winter 1+40% 70.000 59.281 1081 0.000 0.57 5.351 498 SURCHARGED
1.006 7 60 minute 100 year Winter 1+40% 70.000 67.976 0104 0.000 0.75 0.446 49.9 oK
1.007 8 50 minute 100 year Winter 1+40% 69.870 67.926 0074 0.000 0.92 0.883 49.7 oK

4) Assessment of overland flow routes for extreme events that is diverted away from buildings

Figure 2 — Permanent Network Critical Rainfall Event Summary

(including basements). Overland flow routes need to be designed to convey the flood water in a
safe manner in the event of a blockage or exceedance of the proposed drainage system capacity
including inlet structures. The flood water should be routed away from the buildings and towards
the less vulnerable areas i.e. open spaces, car parks and roads. A layout with overland flow routes
needs to be presented with appreciation of these overland flow routes with regards to the
properties on site and adjacent properties off site.

2.19 Below are the outputs from the design software for the simulation of a 1 in 1000-year rainfall event for the
two drainage systems. These results have also been included in Appendix D.
Critical Summary of Resulis by Maximum Level (Rank 1)
Pipe USIMH Event USICL Water Surcharged| Flooded Flow | Overflow | Maximum Pipe status
Number Name {m) Level (m) | Depth(m) | Volume (m*)| Cap. (Us) Vol {m?) | Flow (Iis)
1.000 1 15 minute 1000 year Winter 1+0% 70.100 69.081 0.181 0.000 0.60 0.255 221 SURCHARGED
1.001 2 15 minute 1000 year Winter 1+0% 70.100 69.012 0.262 0.000 0.67 1.580 437 SURCHARGED
1.002 3 60 minute 1000 year Winter 1+0% 70.300 68.954 0.379 0.000 0.64 3.774 39.6 SURCHARGED
1.003 4 60 minute 1000 year Winter 1+0% 70.300 68.943 0.418 0.000 0.88 1.220 82.0 SURCHARGED
2.000 21 15 minute 1000 year Winter 1+0% 70.300 69.014 0.489 0.000 0.28 0.801 131 SURCHARGED
3.000 31 15 minute 1000 year Winter 1+0% 70.200 69.524 0.909 0.000 137 1.277 103.6 SURCHARGED
2.001 22 15 minute 1000 year Winter 1+0% 70.300 68.986 0.661 0.000 257 1.810 1145 SURCHARGED
4.000 41 60 minute 1000 year Winter 1+0% 69.660 68.897 0137 0.000 0.10 0.404 57 SURCHARGED
5.000 51 60 minute 1000 year Winter 1+0% 70.240 68.895 0.525 0.000 0.00 0.927 0.2 SURCHARGED
1.004 5 60 minute 1000 year Winter 1+0% 70.300 68.895 0.520 0.000 0.34 167.267 4.7 SURCHARGED
1.005 & 60 minute 1000 year Winter 1+0% 70.000 68.910 0.710 0.000 0.33 4405 284 SURCHARGED
1.006 7 60 minute 1000 year Winter 1+0% 70.000 67.916 -0.164 0.000 0.43 0.262 284 oK
1.007 8 60 minute 1000 year Winter 1+0% 69.870 67.855 -0.145 0.000 0.53 0.521 283 oK
Figure 3 — Temporary Network Forced Flood Event ( 1 in 1000-yr Storm)
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Critical Summary of Results by Maximum Level (Rank 1)
Pipe | USIMH ‘ vt usicL Water Surcharged| Flooded Flow ! | Overflow| Maximum | Pipe | Status
Number| Name ‘ (m) Level (m) | Depth (m) !anume(m’} Cap. (Us) Vol (m?) | me(wsj|
1.000 1 60 minute 1000 year Winter 1+0% 70.100 70.103 1.203 2.820 0.56 3.639 206 FLOOD
1.001 2 60 minute 1000 year Winter 1+0% 70.100 70.104 1354 3.605 035 6.377 27 FLOOD
1.002 3 60 minute 1000 year Winter 1+0% 70.300 70.153 1578 0.000 0.67 5130 4.2 FLOOD RISK
1.003 4 60 minute 1000 year Winter 1+0% 70.300 70.152 1.627 0.000 0.91 2.588 84.4 FLOOD RISK
2.000 21 60 minute 1000 year Winter 1+0% 70.300 70.200 1675 0.000 045 2443 7.0 FLOOD RISK
3.000 31 60 minute 1000 year Winter 1+0% 70.200 70.202 1.587 1.805 0.75 3.840 57.2 FLOOD
2001 22 50 minute 1000 year Winter 1+0% 70.300 70.189 1.864 0.000 1.41 31470 62.8 FLOOD RISK
4.000 41 60 minute 1000 year Winter 1+0% 69.660 69.694 0.934 34.457 0.83 35.632 45.9 FLOOD
5.000 51 50 minute 1000 year Winter 1+0% 70.240 70.182 1.812 0.000 1.57 2.383 86.5 FLOOD RISK
1.004 5 60 minute 1000 year Winter 1+0% 70.300 70.107 1.732 0.000 0.69 188.337 84.5 FLOOD RISK
1.005 & 650 minute 1000 year Winter 1+0% 70.000 70.000 1.800 0.310 0.70 7.454 50.7 FLOOD
1.006 7 60 minute 1000 year Winter 1+0% 70.000 68.104 0.024 0.000 0.90 0.830 604  SURCHARGED
1.007 8 50 minute 1000 year Winter 1+0% 59,870 68.013 0.013 0.000 1.1 1.286 500 SURCHARGED

Figure 4 — Permanent Network Forced Flood Event ( 1 in 1000-yr Storm)

2.20 The modelling undertaken to demonstrate flood flow routes for extreme events showed flooding would
take place at the following manholes. No flooding was observed for the temporary network which is
expected as the attenuation tank will be significantly larger than required for the temporary scenario.

Manhole Ref Flood Volume (m?®)
1 2.820
2 3.695
6 1.805
31 34.457
41 0.310

Table 3 — Permanent Network Extreme Event Flood Volumes

Indicative overland flow routes from these manholes have been shown on the drawing included in

Appendix E. itis clear from the proposed levels that the flood water would be conveyed away from the
buildings as the low spots are located within the access road, the car park area adjacent to the hotels, and
the taxi arrival/departure area which is around lower than the paved areas directly adjacent to the
buildings. The majority of the flooding would occur in the sunken landscaped area where there are a
number of slot drains and soft landscaped areas that will eventually allow the area to drain. Though the
flood volume is fairly significant, it will not pose a risk to flooding the adjacent buildings and will be

5) Hydraulic calculation of the existing and proposed drainage system.

All information regarding the existing surface water drainage is taken from Manchester Airport Group

(MAG) record drawings and the Infraworks model prepared by Montgomery Watson in 1996 and
subsequently updated by Mott MacDonald in 2000, 2004 and 2013 to reflect developments within the
airport. Manchester Airport Group have recently undertaken some more detailed drainage modelling of the
whole airport surface water network (by Jacobs). Details of that drainage modelling can be obtained
directly from Manchester Airport Group. The drainage system within the proposed site of the hotel is
currently localised car park drainage which ties into the wider Manchester Airport drainage network.

2.21
contained in the landscape area.
Existing Drainage Network
2.22
Proposed Drainage Network
2.23

the critical storm event for these networks is shown in Appendix C.

The details of the two proposed drainage networks can be found in Appendix F. The modelling results for

AECOM
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H3 Planning Conditions

6) Construction details of flow control and SuDS elements.

2.24 Typical construction details for the Hydrobrake manhole, oil interceptor and below ground cellular storage
tank have been provided in Appendix A.

AECOM
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Appendix A — Drainage Catchment,
Layout & Details Drawings
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11



=COM

PROJECT

ISO A1 594mm x 841mm

AIRPORT CITY
CENTRAL BUSINESS

m
>
|
s DISTRICT
S
% CLIENT
<
;I
N
X
g B CONSULTANT

AECOM Manchester

Bridgewater House, Whitworth Street,
Manchester, M1 6LT

- 0161 907 3500 tel 0161 907 3599 fax

L www.aecom.com
| \ KEY

DS_
[ ]
—

Designer:

I —  — SITE BOUNDARY (AREA = 0.741Ha)
——»—  EXISTING SURFACE WATER SEWER
"\ e EXISTING FOUL SEWER

Project Management Initials:

4 5o 1808, — <M T

1.49m 2250
1.43m 2250

; 3m 225

—

‘, _
‘ ,
: | \
- | (
(D |
% . \ \
= | I i |
o \
= : \ \
o v
Lo \
N : f ‘
o | \
m 2 " ‘
DI ‘ v ‘
X | . 2
™ R :
5 | | | \
Z 2 _ !
) ‘ | |
<| ‘ ¢
Q |
O \
O \ \
% | | i  —— il
(D ‘ — I 2
Z J |
= i :
< | | |
e ! ;
a \ ‘ \ ‘
2 ; |
o - | |
|: ‘ 2 2
a) \ gun | EE— | E—— E— ) E— — — — —
zZ r{’ j\ 2 % ' =
o | :
O] £ 5 | g‘
z o 1a§{n745r123|4g§7597 Uniablefg Meaglngy § e o o e e e 168045001 1167.86  \Unable o Measuf@) ST o Y0 - o - ) ol i -
z 2\ 3| ST T T e e e (S — e 1P aon, e MR 1 e T / it e e B ST e e o A e L8R 0O NATI TGO Pt g 4 o — Ll LhS ks s ks s s crs s s s e e VAT ORI 0
< ) el 2 L . | )
-l D N‘ ° of
- ,‘ I +
25 s | e |
5o i
g 4 ‘ — / 4
§ - i g \ ISSUE/REVISION
g (I-_J . “ — rw~ 2641 1500 | g7 E ‘
% m ‘ - l&'{ “
= O 3 B |
Qg \ \ 5
5 : | | P1|  04/12/20 | FIRST ISSUE
S8 » | J IR|  DATE DESCRIPTION
8- < ) | \ : PROJECT NUMBER
S o 2 \ ; ‘
=3 e A :
=3 / | | 60489357
|9 & ‘ ]; ‘
=g i } ,‘ SHEET TITLE
=2 J / | |
I S I @
38 | ; \ H3 PLANNING CONDITIONS
8% { / : ‘ EXISTING SITE PLAN
- 1 p
S Z d :
5Z |
8% . |
°¢ | SHEET NUMBER
& g A | -
S& | SOAE( i ACCBD-ACM-H3-XX-DR-C-25000 P1
& Printed on ___ % Post-Consumer -
Q@ Recycled Content Paper



ISO A1 594mm x 841mm

_VB_

Approved:

JW_

Checked:

_DS_

Designer:

Project Management Initials:

Last Plotted: 2020-12-01
Filename: \MN-MIR-001\WIP\PROJDIR\60489357 AIRPORT CITY H PLOTS\PLANNING CONDITIONS\DRAWINGS\ACCBD ACM H3 XX DR C 25001 P1.DWG

Last saved by: JOSEPH.WATTON(2020-12-01)

2

S1
CL:70.100
IL:68.675
ou 900mm@

S2
CL:70.100
IL:68.450

1200mm@ ou

< MS —< MS —<-MS f\\s —<= \.ESV+}".{S —< MS —< ,\s —< s'vﬁs\f MS —< MS —<- MS —< MS —< MS —< MF —< MS —< MS —<- MS —< MS —<- MS —{
007 008 - \:| - = —_— \
— c. ;\ﬂylym Gas Me&sﬂr_[ﬂoosmr _
p 009 Tom
1 Substation 1000 WH 035 ‘ Rmi%%pm -
e - - saro2
= (st WELobby__\ / IZEE ! \
| ij 006 o \.Nfi%wn[?fta}e [—T‘Vg;\id\e f _ Se,v%?ma I
— j, v J\\\H] - 0 .;,,
= 010 Agmin
f LV Switchroom
} J : 013 S‘Ljf
T —’\ - IL a‘men‘iv‘vﬁe ,Orﬂ U
/ ) / N /7 TN
[ = [r— NG NS = mzﬂﬂ = B J
I — (L . 4\5 NS \ Senvice Coridor \_
= — =L = = 1 . Gems R‘Agyn s v /-
S21 I S
/ CL:70.300 Lo
= |L:68.300 4 —
1200mm@
- { dl,‘J
\\\ /// L{‘
f
E“ 026
) Hotel Lobby
E 2
B + -
3 B
- 2 L SN W Cortor _
j‘% - j,, 100 =) [z' == Y
jﬁ ‘ an%?‘f;‘\.vc\ : DDAsemc ¢
=== i f Q‘ ol |E{:7 i ‘ ]: 1000
-\ ] Njo ’
S6 (FLOW CONTROL) & -
CL:70.000 = B , [ S8t 2 g Lo ] \ 2
. H = [ CL:70.200 £ .
H IL:68.390 - -
1800mm@2 = (70300 2f : L T N : n - n n !
L | 1200mm@ i T S| — 2
M IL:68.100 T L N L H 2 PANEE |
‘ ‘ N (300mm SUMP) P S IR = s < MEH< MS —< IS ~<- MS —<- MS {1 —< MS —< MS —<— MS —< 1S —<| 7 . . st < s < 1S < s < sl s < w5 s < s
<8 S7 N 1200mm@ N L ] ] 1
CL:70.000 N b H -
CL69.870 IL:67.780 35 = - i | | © P
IL:67.700 1200mm@ 005 £ 3750 = O ®S ¥ O T A TS \ | 4750 20024
1200mm@ ‘ - 777 . T — ( - D — (s TAE T~ T M | . Q02 =\ s3
P~ 1.0 ( y q ~ N B~ B - g — 803 y o, A oL70.300
- - H— 3 ) 1|y () o ( . & :70.
: A ou oY )Q( O QSS’?CELLU“LAEJ > 0 O , O | - IL:68.275
A0 Y A ATTENUATION TANK SN0
PROPOSED NSBE025 Ol 5 O Cetro0 Les.000 ) R S OoU HHH S4 1200mmg@
INTERCEPTOR BY O 7y O 175m° STORAGE VOLUME ‘ ) P 225 N \ CL:70.300
o a O A ( (SIZED FOR PLOT H3 AND TO ACCOMMODATE ) &/ N ) = ) S41 i IL:68.150
KLARGESTER OR [~ ~|l(0 © = _RUN-OFF FROM PLOT H5 IN THE FUTURE) ol O ‘\/(, 5 O = CL: 69.660 (300mm SUMP)
~ S ~ ~ . - y o~ - [ z "
SIMILAR APPROVED LA AOY HOY "~ OYYNT A0~ =~ ”%3 ;) L ( IL : 68.535 1200mm@
/ . o™\
\ @ l
i E
/ L [ [ ~ [] [ L [ [[ ¢ . OU
T @ s5' !
@ CL:70.240 ‘
\ IL : 68.070 I
(300mm SUMP) I il .
p / 1200mm@
| ! |
MANHOLE TO PROVIDE POINT OF 2
DISCHARGE FROM PLOT H5 WHEN ‘
DEVELOPED IN THE FUTURE.
! | NEW HYDROBRAKE TO BE INSTALLED |
WITHIN MH S6 WHEN PLOT H5 IS B
S DEVELOPED AND DISCHARGE RATE TO ‘
© § BE INCREASED TO 28.8 I/s. ‘
7‘; H
|
| %
|
: J
|
B e — R ‘
" |
J
o \‘ I S : ‘
Junaol fgessur, e ms s ——ns LOBQ 45001, 6786 ¢ \UnalelgMeasure, ‘ é /
\ 3 e T e T e e s s e s e e o Unablog Measug, e ey sy e e 169450011, 6621 MIBMIFEOLLEE22 oo e s LJAM 37501 6858\, 1.71m 3750 1L §.60__
= - m 450 6807 | N
) ] &l
5 . H : u ZJ{
(‘1
o ‘ / ﬁ;\
\
. Y
- ;
| \ :
o u™ | )
— |
, ) ;
o ‘ |
= \ H \
/ i ‘ B
\ H
S 2
4 gl 2
3\ :w ‘
u:w‘ ‘ Qe
SCALE 1:250 | | | | | g | ‘ ‘ o

rinted on ___ % Post-Consumer
ecycled Content Paper

i)

=COM

PROJECT

AIRPORT CITY
CENTRAL BUSINESS
DISTRICT

CLIENT

Airport City Manchester
SO T =R

CONSULTANT

AECOM Manchester

Bridgewater House, Whitworth Street,
Manchester, M1 6LT

0161 907 3500 tel 0161 907 3599 fax
WwWWw.aecom.com

KEY

—  — SITE BOUNDARY

—w—»—  EXISTING SURFACE WATER SEWER

—w = EXISTING FOUL SEWER

w- - PROPOSED HOTEL SURFACE WATER
DRAINAGE (DESIGN BY OTHERS)

— @ — PROPOSED SURFACE WATER SEWER

—  — PROPOSED KERB/SLOT DRAIN

PROPOSED CELLULAR ATTENUATION TANK
PROPOSED PETROL INTERCEPTOR
G, PROPOSED ROAD GULLY

5 PROPOSED KERB/SLOT DRAIN OUTLET UNIT

ISSUE/REVISION

P1 04/12/20 FIRST ISSUE
I'R DATE DESCRIPTION

PROJECT NUMBER
60489357
SHEET TITLE

H3 PLANNING CONDITIONS
PROPOSED SURFACE WATER
LAYOUT PLAN

SHEET NUMBER
ACCBD-ACM-H3-XX-DR-C-25001 P1




ISO A1 594mm x 841mm

_VB_

Approved:

JW_

Checked:

_Ds_

Designer:

Project Management Initials:

Last Plotted: 2020-12-01
Filename: \MN-MIR-001\WIP\PROJDIR\60489357 AIRPORT CITY H PLOTS\PLANNING CONDITIONS\DRAWINGS\ACCBD ACM H3 XX DR C 25002 P1.DWG

g@ Last saved by: JOSEPH.WATTON(2020-12-01)

=COM

PROJECT

AIRPORT CITY
CENTRAL BUSINESS
DISTRICT

CLIENT

i

T

Il

i

Airport City Manchester
7~ SHNET DA

CONSULTANT

AECOM Manchester

Bridgewater House, Whitworth Street,
Manchester, M1 6LT

0161 907 3500 tel 0161 907 3599 fax
www.aecom.com

1009
ZZZn

\ [ qanls N
\ [ Staff WC Lobby \
016 018
006 011 W Female WC Male
P‘a?l — . Linen 13m 15 m
ar o
\ 019
\dmin

022
/ senvice Area

/.
g 020 N\
rvice Corri

KEY

PROPOSED CATCHMENT 2
- ROOF AREA (AREA = 0.172Ha)

F — =  SITE BOUNDARY
i ’ — ~ .« EXISTING SURFACE WATER SEWER
s g - A ~ . EXISTING FOUL SEWER
N o8 oS — @ — PROPOSED SURFACE WATER NETWORK
. = N ‘ #‘ P L O T H 3 PROPOSED CATCHMENT 1
Gl B g - 1 - EXTERNAL AREAS (AREA = 0.313Ha)

PROPOSED CATCHMENT 3

L AT - FUTURE PLOT H5 AREA (AREA = 0.256Ha)
T

1.49m 2250
>
85 g
23
E=iy
15
g
g
1.43m 2250

T
w110

1A
(TR

ST T
(LI I il

I A
LI ul|n|1|1|1|1|§|‘|‘un|‘|:|§|§|§|§|‘|‘un{HNWIH{{HJIWHJ|

| Il Il
| [l I

-

\

——
=

|
|

S M ——— < S ———<hS

[T
3 — e HiH
=2 . N ]
it o ca
- = =
I ‘ 5‘ =
S g
£ <
_ = S
2
[ — e — s — o e 1.68Mm 4500 LI 67.86 \Unable fo Measure . ‘ *‘
. s — s —— s — PO AR LLOL0 | R R s s s s s e s PRI e I T S s ——— <8 ——— <MS ———<MS ——— S ——— <MS ——— M5 ——— <MS ——— NS —— <MS ——
S ol B BEEECE TS S ——— M5 ——— <MS ——— <MS —— <MS — <5 —— <5 Unable to Measure 1.69m 4500 |1, 68.21 1.76m 3750 |.L 68,22 e s . e . s . e e e e 1.73m 3750 )L 68.58 1.710),3750 LL 8.60
\\\ S‘ 188500 (L ea0T | — MS o HS —— NS ——<Ms ——<ws  —— <MS ——— <MS ——<N§ —— < NS <ms T <ms <ms <ms <ms <m <ms <ms s F M w s s \
j =1 E - 2 =
s 2 >
L = g \ h+
)5 B\ % = S 3
1 )| & 8 2 Q[‘
) 3 E o ¢ %J
g L 2 i =
\ 3 3
N \ o E | &
) ® 5 | ‘
Dl \ | |
) ‘ : '
{ i 8
< \ B
) . [ ] =] ®
) g ISSUE/REVISION
{ z 3
\ ‘ X 3
y \ | =)
P \ ‘ - ru-264,1500 g7 46 )
@ 3 x|
| 5
\ %
5 ‘ A\ &
G 2 g
\ H I
\ | &,
| - oy

e

I/IR DATE DESCRIPTION

PROJECT NUMBER
60489357
SHEET TITLE

H3 PLANNING CONDITIONS
PROPOSED SURFACE WATER
CATCHMENT PLAN

53 \ ‘
= 5
0BV 3

\y\am? (o MeaR"
b 4

W W SWo—— SW sw>
b 4

&» SHEET NUMBER
| s TEL ﬁ ACCBD-ACM-H3-XX-DR-C-25002 P1

rinted on ___ % Post-Consumer
ecycled Content Paper

P )



ISO A1 594mm x 841mm

_VB_

Approved:

JW_

Checked:

_NM_

Designer:

Project Management Initials:

Last Plotted: 2020-12-01
Filename: \MN-MIR-001\WIP\PROJDIR\60489357 AIRPORT CITY H PLOTS\PLANNING CONDITIONS\DRAWINGS\ACCBD ACM H3 XX DR C 25003 P1.DWG

EYE BRACKET FOR
OPERATING STEEL ROPE

PULL HANDLE

MORTAR HAUNCHING TO
M.H. COVER AND FRAME.

REINFORCED
CONCRETE COVER SLAB
BEDDED WITH MORTAR.
PROPRIETARY BITUMEN

GRADE D400 MANHOLE ENGINEERING OR
COVER AND FRAME. SPECIAL PURPOSE
HAVING 900mm MINIMUM CONCRETE

CLEAR OPENING. BRICKWORK

OR RESIN MASTIC
SEALANT.

ST4 CONCRETE SURROUND

4 COURSES (MAX.)

COVER FRAME TO BE 2 COURSE (MIN.)
BEDDED ON MORTAR. AND/OR PRECAST

CONCRETE COVER
FRAME SEALING
RINGS.

PRECAST CONCRETE
SHAFT, CHAMBER
SECTIONS AND COVER
SLAB TO BE BEDDED
WITH MORTAR,
PROPRIETARY

675MM
‘MAX
-

150mm THICK.

BITUMEN
OR RESIN MASTIC
SEALANT.

HYDRO-BRAKE

1150

FLOW CONTROL

+ OUTLET  FTTED WITH

SUMP

THE BOTTOM CHAMBER
SECTION TO BE BUILT INTO

BASE CONCRETE MIN. 100mm.

¢ WN 4

CONSTRUCTION JOINT

ST4 CONCRETE

SECTION A-A

(NTS)

00M

PIVOTING
OUTLET SPIGOT BY-PASS DOOR
INTAKE

LENGTH.

PIPEDIA | ROCKER PIPE

150-450 0.5-0.75

451-750 0.75-1.0

NEOPRENE RUBBER GASKET

OUTLET

), A

Lo

(
- ROCKER PIPE.

= = =\
[

JOINT TO BE AS CLOSE AS
PRACTICABLE TO FACE OF
MANHOLE TO PERMIT

SATISFACTORY JOINT AND
SUBSEQUENT MOVEMENT.

SHORT LENGTH PIPE TO BE

SIMILAR LENGTH TO ROCKER PIPE.

TYPICAL FLOW CONTROL MANHOLE CONSTRUCTION DETAIL

@&d0mm RESTRICTED

FLOAY GUTLET

(FLOW CONTROL DEVICE TO BE HYDROBRAKE SUPPLIED BY HYDRO INTERNATIONAL OR EQUIVALENT APPROVED)

DIAMETER OF MANHOLE TO SUIT FLOW CONTROL REQUIREMENTS (NTS)

TOF HAT® ARRANGEMENT —
T SEAL STORAGE
TANK AT PIFE ENTRY

AA |

b
VORTEX FLOW COMTROL —'ﬁ

|
E6l0mm RESTRICTED -

FLOW CLUTLET

{ &’ .
e
Howg?

-
5

@&00mm S0UD
PIPELINE

VENTILATED COVER CARRIAGEWAY/PAVEMENT ,WELL VENTILATED COVER WELL CARRIAGEWAY/
SEE NOTE 9 CONSTRUCTION COMPACTED MOT SEE NOTE 9 COMPACTED MOT / PAVEMENT
-TYPE 1 TYPE-1 CONSTRUCTION
b A i i . e
92,5 / R
yal ” N N
a 4 a o & o i N
P ,
z INLET
Q hvd
B | OUTLET 2893mm D
MASS CONCRETE ‘
GRADE C15/20 9 X SURROUND TO 21200
SURROUND MIN. 200 N BE PLACED mm
HAND COMPACTED S WITHIN 48hrs OF
CASTING BASE
200 ~ L A393 MESH TOP & ~ SLAB 200
BOTTOM Loy < .
\ . MINIMUM 120mm
. y . NOMINAL SIZE A J
- - i T - - - - T e T T AGGREGATE ST T T -
y PUNCHED IN TO
NN NN NN N O VeO Ve Yo veveve e e e e veve N AN NN NN
. IS o I ot T S ot o Kt Ko Kot i Ko et i T FORMATION. OSSOSO ST
A UB-BASE T
N
> CONCRETE BASE
L INLET AND OUTLET DRAINS TOBE FITTED  SUIT GROUND
gtoé“é"ABS"E';\'D'NG (TYPE1OR2 GRADE C15/20 WITH FULLY ARTICULATED JOINT CONDITIONS).
(20mm ARRANGEMENT TO ALLOW DIFFERENTIAL
AGGREGATE) MOVEMENT BETWEEN SEWER AND
INTERCEPTOR

PROPOSED KLARGESTER BYPASS INTERCEPTOR NSBE025

(NTS)

B i ,
; PROX. CL 68.475 - 66625 COMPACTED L. MATERIAL

GEDCOMPOSITE VENT —._

5 B500mm

TOT 67.850 :
¥

£
IL &E.100 L

/ ! ”‘xﬂ&—"* WATERPROOF MEMBRANE
HIGH FLOWY MON WOVEN CEQTEXTILE — /A M GRANULAR FILL ] | |
BETWEEN GEOLIGHT STORAGE FREE FROM FINES Ll
LINITS AND GRANLILAR FILL | \

T
“— NOM WOVEN GEQTEXTILE

s { - WATERPROOF MEMBRANE
@i0dmm PERFORATED DISTRIBUTOR FIPE ARG GEOTEXTILE CARRIED

g o T i
WRAPPED I 505 SPECIFICATION GEQOTEXTILE UNDIER BIPEL INE

SECTION B-B

(NTS)

INDICATIVE BELOW GROUND CELLULAR STORAGE TANK

DETAILED DESIGN TO BE PREPARED BY SPECIALIST DESIGNER (NTS)

GEOLMGHT SYSTEM STORAGE UNITS
LHIDHDNHEEHH[??E{)HTT::: E'J
ik A RTHGAL
e |
! R R M ! gty R R K e i".t.g@#. el B Y, oy R W S RN
SRR R R s e P mssmmn s
s e e e I it s e e Al
e, e S Ot e Mt e e e i TR, -5 R e e, ettt et R KRR g’:“ W ‘¢':=¥+ e
e L s i e
s f.ﬁt & 45' e %‘:&% "*:"f g o f e é.%f ":":%'fﬂ" ‘."'f RSess i S o 4‘;&’ e . "‘i"#'\l"ﬂg" Pptatet *"d'::":"' s s e, E$.- $:" R, -!f.';, 3 L : :5::* o -"'::' '&:'*"“ v =
*+"¢¢'+*+$ +¢'ﬁa‘+@‘&v ’ "‘iﬁ“#ﬁ“?&? e o2 i A e, +*¢‘r*+" ,i:\\?qw";:‘p“‘ﬁ ‘iﬁ"# {4”‘" S B 2 “*&:“#‘5‘%‘;& 1-?*} o S AT e R RN N, SaTeie A s e 5
o e e o e e e R i e e ey “::1- b is et [ Rt bt s KRS IS, Koo #i"'ii*i-‘h e e A a e e KA e ety B (E00mm SO
iy i‘#*“‘k e &'}fﬁ'ﬁ" *}'&#‘-‘tt" e atetel "l*%i "&-’ﬁ‘{ S i-"ﬁ'.% e e -{ﬂr"g SOrrransl l e e e e ] R R s e ", i mm SCLID
SRR N +"‘0§? e, d?dr*{i?«ﬁ i +*+‘1?¢*1r#‘5r*1&.‘§. i R, e enene Il 1 +"ﬂ'*ﬁ‘¢“‘ N NN SR T +“$§“‘$‘+f‘+ ‘i‘t“‘ﬁﬁp‘«r“‘t‘:"ﬂ?ﬂﬁ* S ey "‘f"ir"‘:&“ NN '
G, gz%v.«twr&i TR, ﬁ:‘ PR .ﬁﬁn@- (N % -i:-i--ivt‘i. ,_‘i‘-hiﬁg‘i.i R S S R S s heis ‘4‘-5 -r,.p,-r,ﬁ* AR S S S u;t'- S i{i_-rf‘»':‘i‘-r‘:*ﬁ' ‘¢‘o=¢$ ?ﬁ.ﬂt} L, e, e oA E | PIPELINE
AR aen o '**"I'&;»M* e ‘*‘4‘*“4‘:“- S HKOTRD "1’-"{#’#&“‘ sty e o 5 R K oL S e ol S e s ‘+"‘¢"’$" S e : =
o X0 ﬂt G o 1’#’*‘1’6.5'4»’:?”“ ennnsrsnnvcrst l ideeeieneieisie o L T o P e R M AU RN "‘i‘&ﬁb&’ Kol :
o St SO 3’@ ?f"":‘. ettty *1-“'{. L sttt SR oy S ‘t"t"i-:‘i et [ e ‘h‘-‘tﬁft‘ﬁ G :t“'-*n" S -"'**?#{a}.. t‘-‘o&ﬁ*ﬂ- A RN R ) &l e
i ;E&# *ﬁ ﬁ&&:ﬁ* ottt £ ﬁ‘*‘ atalelalatety! Fanalas i-#oo‘ *"%h:;"""’ﬁ' {E s ey, ‘#&- --Q"ﬁ- qa.:: s S ﬁiﬁ '-l-,‘:o-l--t d-l-:-'q- ety 5£::.: "1-1-10 T, ” ‘to’vl-:& 2% "’fﬁ‘ R o ﬁf;&ﬁ::ﬁ;ﬁ ‘ﬁ orea sty | ﬁ:_i‘l
XA, ) -“:‘,Ff_-""' 5!
e e i! "
‘#ﬂ - A
N Ak
e
AT
|

FLOW CONTROL MANHOLE
FEF: MH 5\W25h

MANHOLE CL: 6B 4TS

IL: 581400

fa

LT L

@&00mm SOLID PIPELINE —/

“TOP HAT* ARRANGEMENT —
TOSEAL STORAGE
TANK AT PIPE END

CATCHPIT MANHOLE WITH SUMP
ADDED BY 505 AS PART OF
REDESGH

¢ GEOCOMPOSITE VENT
| TOATMOSPHERE OR

! UPSTREAM MANHOLE CL

B4L00mm i ey =

it

"”'IL: i

I |'|'|I'|'I.'if_ 11l

il

i il

g

/

hII'III T I:'I{ LT L T T30 T T AL 00T I 0L 0L 0L OO 0SSO0 O LT T LA g

i il u'rHHiﬁ“i'r_li%ﬁﬂiiﬁ'r%lﬁﬂ il A %%l{'}i%ﬁ%_}ﬁ'rH‘rﬂ%ﬁ_ljj_ﬂ'rﬂ'rlﬂli L %_if“"*"““'HHij"r'jﬁj'rﬂ'Hi' th'ﬁ :

il H%H%I‘I‘%}*Hi'h“rﬁ'rl-l{HfHHH'rH%H%H'rH1 |

Pecl o
L= b I PR 4. e,

i

i

L R D
IR A

[F—=-=
=

| e

W ==
i .

T = . i - - 5 - - T T = S At = g 'lln
I' II |
Pe00mm PERFORATED — - GRANULAR FILL
METREBUTOR PIPE WRARPPED IN - FREE FROM FINES I'|._ -
osmsoneEE ey SECTION A-A —
(NTS)

P )

&s Last saved by: JOSEPH.WATTON(2020-12-01)

rinted on ___ % Post-Consumer
ecycled Content Paper

=COM

PROJECT

AIRPORT CITY
CENTRAL BUSINESS
DISTRICT

CLIENT

Airport City Manchester
SHAN DR

CONSULTANT

AECOM Manchester

Bridgewater House, Whitworth Street,
Manchester, M1 6LT

0161 907 3500 tel 0161 907 3599 fax
www.aecom.com

KEY

ISSUE/REVISION

P1 27/11/20 FIRST ISSUE

I/IR DATE DESCRIPTION

PROJECT NUMBER

60489357
SHEET TITLE

H3 PLANNING CONDITIONS
TYPICAL DETAILS

SHEET NUMBER

ACCBD-ACM-H3-XX-DR-C-25003 P1



Airport City, Manchester Airport City Limited Partnership
H3 Planning Conditions

Appendix B — 1 in 100yr 6 Hour Storm
Event Results

AECOM
12



AECOM Page 1

Midpoint
Alencon Link

Basingstoke, RG21 7PP \ :
iy

Date 01/12/2020 14:19 Designed by joseph.watton .
File H3-DNO1 - Permanent._MDX Checked by Dralnaqe

Innovyze Network 2019.1

Summary Wizard of 360 minute 100 year Winter 1+0% for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.397
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 100
Climate Change (%) 0
Water Surcharged Flooded Pipe
US/MH Storm Level Depth Volume Flow / Overflow Flow
PN Name Rank (m) (m) (m3) Cap.- (/s) (I/s) Status
S1.000 Ss1 15 68.709 -0.1912 0.000 0.06 2.1 OK
S1.001 S2 15 68.500 -0.250 0.000 0.07 4.3 OK
S$1.002 S3 14 68.349 -0.226 0.000 0.13 7.8 OK
S$1.003 sS4 14 68.342 -0.183 0.000 0.17 15.5 OK
S2.000 S21 14 68.339 -0.186 0.000 0.03 1.4 OK
S3.000 S31 15 68.444 -0.1712 0.000 0.13 9.8 OK
S2.001 S22 14 68.335 0.010 0.000 0.25 11.0 SURCHARGED
S4.000 S41 15 68.553 -0.207 0.000 0.02 0.9 OK
S5.000 S51 14 68.355 -0.015 0.000 0.26 14.4 OK
S1.004 S5 14 68.332 -0.043 0.000 0.24 29.1 OK
S1.005 S6 14 68.273 0.073 0.000 0.33 28.7 SURCHARGED
S1.006 S7 14 67.917 -0.163 0.000 0.43 28.7 OK
S$1.007 S8 14 67.856 -0.144 0.000 0.53 28.7 OK
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AECOM Page 1

Midpoint
Alencon Link

Basingstoke, RG21 7PP \ :
iy

Date 01/12/2020 14:43 Designed by joseph.watton .
File H3-DNO1 - Temporary . MDX Checked by Dralnaqe

Innovyze Network 2019.1

Summary Wizard of 360 minute 100 year Winter 1+0% for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.397
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 100
Climate Change (%) 0
Water Surcharged Flooded Pipe
US/MH Storm Level Depth Volume Flow / Overflow Flow
PN Name Rank (m) (m) (m3) Cap.- (/s) (I/s) Status
S1.000 Ss1 15 68.709 -0.1912 0.000 0.06 2.1 OK
S1.001 S2 15 68.500 -0.250 0.000 0.07 4.3 OK
S$1.002 S3 15 68.346 -0.229 0.000 0.13 7.8 OK
S$1.003 sS4 14 68.264 -0.261 0.000 0.17 15.6 OK
S2.000 S21 15 68.325 -0.200 0.000 0.03 1.4 OK
S3.000 S31 15 68.444 -0.1712 0.000 0.13 9.8 OK
S2.001 S22 14 68.233 -0.092 0.000 0.25 11.2 OK
S4.000 S41 15 68.553 -0.207 0.000 0.02 0.9 OK
S5.000 S51 14 68.230 -0.140 0.000 0.00 0.1 OK
S1.004 S5 14 68.230 -0.145 0.000 0.16 19.1 OK
S1.005 S6 14 68.213 0.013 0.000 0.22 18.8 SURCHARGED
S1.006 s7 13 67.888 -0.192 0.000 0.28 18.8 OK
S$1.007 S8 13 67.822 -0.178 0.000 0.35 18.8 OK
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AECOM

Page 1

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:15 Designed by joseph.watton
File H3-DNO1 - Permanent._MDX Checked by

Innovyze Network 2019.1

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

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.397
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 100

Climate Change (%) 40
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S1.000 S1 60 Winter 100 +40% 100/15 Winter 69.408
S1.001 S2 60 Winter 100 +40% 100/15 Summer 69.403
S1.002 S3 60 Winter 100 +40% 100/15 Summer 69.398
S1.003 S4 60 Winter 100 +40% 100/15 Summer 69.394
S2.000 S21 60 Winter 100 +40% 100/15 Summer 69.385
S3.000 S31 60 Winter 100 +40% 100/15 Summer 69.389
S2.001 S22 60 Winter 100 +40% 100/15 Summer 69.382
S4.000 S41 60 Winter 100 +40% 100/15 Winter 69.380
S5.000 S51 60 Winter 100 +40% 100/15 Summer 69.398
S1.004 S5 60 Winter 100 +40% 100/15 Summer 69.378
S1.005 S6 60 Winter 100 +40% 100/15 Summer 69.281
S1.006 S7 60 Winter 100 +40% 67.976
S1.007 S8 60 Winter 100 +40% 67.926
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Page 2

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:15

File H3-DNO1 -

Permanent.MDX

Designed by joseph.watton
Checked by

Innovyze

Network 2019.1

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

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:42 Designed by joseph.watton
File H3-DNO1 - Temporary . MDX Checked by

Innovyze Network 2019.1

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

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.397
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 100

Climate Change (%) 40
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S1.000 S1 15 Winter 100 +40% 100/15 Winter 68.913
S1.001 S2 15 Winter 100 +40% 100/15 Summer 68.858
S1.002 S3 15 Winter 100 +40% 100/15 Summer 68.773
S1.003 S4 60 Winter 100 +40% 100/15 Summer 68.758
S2.000 S21 15 Winter 100 +40% 100/15 Summer 68.808
S3.000 S31 15 Winter 100 +40% 100/15 Summer 69.188
S2.001 S22 15 Winter 100 +40% 100/15 Summer 68.784
S4.000 S41 60 Winter 100 +40% 68.714
S5.000 S51 60 Winter 100 +40% 100/15 Summer 68.711
S1.004 S5 60 Winter 100 +40% 100/15 Summer 68.711
S1.005 S6 60 Winter 100 +40% 100/15 Summer 68.727
S1.006 S7 60 Winter 100 +40% 67.909
S1.007 S8 60 Winter 100 +40% 67.846
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Page 2

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:42

File H3-DNO1 - Temporary . MDX

Designed by joseph.watton
Checked by

Innovyze

Network 2019.1

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

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:27 Designed by joseph.watton
File H3-DNO1 - Permanent._MDX Checked by

Innovyze Network 2019.1

S1.
S1.
S1.
S1.
S2.
S3.
S2.
S4.
S5.
S1.
S1.
S1.
S1.

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

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.397
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1000
Climate Change (%) 0
US/MH Return Climate First (X) First (Y) First (2) Overflow

PN Name Storm  Period Change Surcharge Flood Overflow Act.
000 S1 60 Winter 1000 +0% 1000/15 Summer 1000/60 Winter
001 S2 60 Winter 1000 +0% 1000/15 Summer 1000/60 Winter
002 S3 60 Winter 1000 +0% 1000/15 Summer
003 S4 60 Winter 1000 +0% 1000/15 Summer
000 S21 60 Winter 1000 +0% 1000/15 Summer
000 S31 60 Winter 1000 +0% 1000/15 Summer 1000/60 Winter
001 S22 60 Winter 1000 +0% 1000/15 Summer
000 S41 60 Winter 1000 +0% 1000/15 Summer 1000/30 Winter
000 S51 60 Winter 1000 +0% 1000/15 Summer
004 S5 60 Winter 1000 +0% 1000/15 Summer
005 S6 60 Winter 1000 +0% 1000/15 Summer 1000/60 Winter
006 S7 60 Winter 1000 +0% 1000/30 Winter
007 S8 60 Winter 1000 +0% 1000/30 Winter
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Page 2

Midpoint
Alencon Link

Basingstoke, RG21 7PP

Date 01/12/2020 14:27

File H3-DNO1 -

Permanent.MDX

Designed by joseph.watton
Checked by

Innovyze

Network 2019.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm
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.024
.013

Volume

(m=)

2.
.695
.000
.000
.000
.805
.000
.457
.000
.000
.310
.000
.000

OPRP OO0 W

3

(el elNoNelNeRNN

820

Pipe

Flow / Overflow Flow
Cap.- (/s) (W/s)
0.56 20.6
0.35 22.7
0.67 41.2
0.91 84.4
0.15 7.0
0.75 57.2
1.41 62.8
0.83 45.9
1.57 86.5
0.69 84.5
0.70 60.7
0.90 60.4
1.11 59.9

Status

FLOOD
FLOOD
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD
FLOOD RISK
FLOOD
FLOOD RISK
FLOOD RISK
FLOOD
SURCHARGED
SURCHARGED

Level
Exceeded
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AECOM Page 1

Midpoint
Alencon Link
Basingstoke, RG21 7PP

VICrg

Date 01/12/2020 14:50 Designed by joseph.watton .
File H3-DNO1 - Temporary . MDX Checked by Dralnaqe
Innovyze Network 2019.1

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

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.397
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1000

Climate Change (%) 0
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S1.000 S1 15 Winter 1000 +0% 1000/15 Summer 69.081
S1.001 S2 15 Winter 1000 +0% 1000/15 Summer 69.012
S1.002 S3 60 Winter 1000 +0% 1000/15 Summer 68.954
S1.003 S4 60 Winter 1000 +0% 1000/15 Summer 68.943
S2.000 S21 15 Winter 1000 +0% 1000/15 Summer 69.014
S3.000 S31 15 Winter 1000 +0% 1000/15 Summer 69.524
S2.001 S22 15 Winter 1000 +0% 1000/15 Summer 68.986
S4.000 S41 60 Winter 1000 +0% 1000/30 Winter 68.897
S5.000 S51 60 Winter 1000 +0% 1000/15 Summer 68.895
S1.004 S5 60 Winter 1000 +0% 1000/15 Summer 68.895
S1.005 S6 60 Winter 1000 +0% 1000/15 Summer 68.910
S1.006 S7 60 Winter 1000 +0% 67.916
S1.007 S8 60 Winter 1000 +0% 67.855
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AECOM

Page 2

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:50

File H3-DNO1 - Temporary . MDX

Designed by joseph.watton
Checked by

Innovyze

Network 2019.1

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

S1.
S1.
S1.
S1.
S2.
S3.
S2.
S4.
S5.
S1.
S1.
S1.
S1.

PN

000
001
002
003
000
000
001
000
000
004
005
006
007

US/MH
Name

S1
S2
S3
S4
S21
S31
S22
S41
S51
S5
S6
S7
S8

Surcharged Flooded

Depth
m

0.181
.262
.379
.418
.489
-909
.661
.137
.525
.520
.710
.164
.145

[eNeNeoNeoNoNoNoNolNoNoNoNe]

Volume

(m=)

o

[eNeNoNeoNoNoNoNolNoNoNoNe]

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

Cap.

OO0OO0OO0OO0OONRF OOOOO

.60
.67
.64
.88
.28
.37
.57
.10
.00
.34
.33
.43
.53

Pipe
Flow / Overflow Flow
(/s) (I/s)

22.
43.
39.
82.
13.
103.
114.

41.
28.
28.
28.

WRBRNN~NUOOROONPR

Status

SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK

OK

Level
Exceeded
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AECOM

Page 1

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:17

File H3-DNO1 - Permanent.MDX

Designed by joseph.watton
Checked by

Innovyze

Network 2019.1

Existing Network Details for Storm

PN Length Fall

Slope I.Area

T.E. Base k HYD DIA
(mins) Flow (I/s) (mm) SECT (mm)

5.00 0.0 0.600 o 225
5.00 0.0 0.600 o 300
5.00 0.0 0.600 o 300
5.00 0.0 0.600 o 375
5.00 0.0 0.600 o 225
5.00 0.0 0.600 o 225
0.00 0.0 0.600 o 225
5.00 0.0 0.600 o 225
5.00 0.0 0.600 o 300
0.00 0.0 0.600 o 375
0.00 0.0 0.600 o 300
0.00 0.0 0.600 o 300
0.00 0.0 0.600 o 300

Network Results Table

US/IL = I.Area = Base Vel Cap

m  m @:X (ha)
S1.000 24.937 0.150 166.2 0.037
S1.001 43.810 0.175 250.3 0.038
S1.002 5.863 0.050 117.3 0.061
S$1.003 60.025 0.150 400.2 0.137
S2.000 19.882 0.200 99.4 0.024
S3.000 2.970 0.290 10.2 0.172
S2.001 2.012 0.100 20.1 0.000
S4.000 42.801 0.535 80.0 0.016
S5.000 21.955 0.070 313.6 0.256
S1.004 18.239 0.100 182.4 0.000
S1.005 9.092 0.120 75.8 0.000
S1.006 15.620 0.080 195.3 0.000
S1.007 39.780 0.110 361.6 0.000

PN
m

S1.000 68.675

S1.001 68.450

S$1.002 68.275

S$1.003 68.150

S2.000 68.300

S3.000 68.390

S2.001 68.100

S4.000 68.535

S5.000 68.070

S1.004 68.000

S1.005 67.900

S1.006 67.780

S1.007 67.700

(ha) Flow (1/s) (m/s) (1/s)

0.037 0.0 1.01 40.2
0.075 0.0 0.99 69.9
0.136 0.0 1.45 102.6
0.273 0.0 0.90 99.4
0.024 0.0 1.31 52.1
0.172 0.0 4.11 168.5
0.196 0.0 2.93 116.5
0.016 0.0 1.46 58.2
0.256 0.0 0.88 62.4
0.741 0.0 1.34 147.8
0.741 0.0 1.81 127.8
0.741 0.0 1.12 79.3
0.741 0.0 0.82 58.0

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
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AECOM

Page 2

Midpoint
Alencon Link

Basingstoke, RG21 7PP

Date 01/12/2020 14:17

Designed by joseph.watton

File H3-DNO1 - Permanent._MDX Checked by
Innovyze Network 2019.1
Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter|Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1(70.100|1.425|Open Manhole 900 | S1.000 68.675 225
S2(70.100|1.650 | Open Manhole 1200|S1.001 68.450 300| S1.000 68.525 225
S3|70.300|2.025 | Open Manhole 1200 | S1.002 68.275 300| S1.001 68.275 370
S4(70.300|2.150 | Open Manhole 1200|S1.003 68.150 375|S1.002 68.225 370
S21|70.300|2.000| Open Manhole 1200 | S2.000 68.300 225
S31|70.200|1.810| Open Manhole 1200 | S3.000 68.390 225
S22|70.300|2.200| Open Manhole 1200 | S2.001 68.100 225|S2.000 68.100 225
S3.000 68.100 225
S41|69.660|1.125| Open Manhole 1200 | S4.000 68.535 225
S51|70.240|2.170| Open Manhole 1200 | S5.000 68.070 300
S5(70.300|2.300 | Open Manhole 1200 | S1.004 68.000 375|S1.003 68.000 375
S2.001 68.000 225
S4.000 68.000 225
S5.000 68.000 370
S6|70.000|2.100 | Open Manhole 1800 | S1.005 67.900 300| S1.004 67.900 375
S7(70.000|2.220 | Open Manhole 1200 | S1.006 67.780 300| S1.005 67.780 370
S8(69.870(2.170 | Open Manhole 1200 S1.007 67.700 300| S1.006 67.700 370
S|169.900|2.310| Open Manhole 0 OUTFALL S1.007 67.590 370
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
m m m m
S1 381896.872 385611.385  381896.872  385611.385 Required
S2 381919.707 385601.364  381919.707 385601.364 Required -
b
S3 381911.281 385558.372  381911.281  385558.372 Required H
—e
S4 381905.449 385558.968  381905.449  385558.968 Required \.
S21 381859.188 385603.400 381859.188  385603.400 Required
S31 381854.083 385586.310 381854.083  385586.310 Required
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Page 3

Midpo

Alencon Link
Basingstoke, RG21 7PP

int

Date 01/12/2020 14:17 Designed by joseph.watton
File H3-DNO1 - Permanent._MDX Checked by

Innovyze Network 2019.1

Manhole Schedules for Storm

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)
m m m m

S22 381851.359 385585.125  381851.359  385585.125 Required !

’4

~e.

S41 381888.093 385562.692 381888.093 385562.692 Required

e

S51 381863.100 385565.250 381863.100 385565.250 Required \\.

S5 381850.567 385583.276 381850.567 385583.276 Required !

Ay
v N
A Y

S6 381833.887 385590.655 381833.887 385590.655 Required
-...§
-

S7 381825.112 385593.035 381825.112 385593.035 Required
~e..

S8 381810.581 385598.764 381810.581 385598.764 Required
S 381786.930 385566.779 No Entry 7

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level 1. Level Min D,L W

Pipe Number Name (m) (m) 1. Level (mm) (mm)
m
S1.007 S 69.900 67.590 0.000 0 0

Simulation Criteria for Storm

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

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

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (1/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details
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AECOM Page 4
Midpoint

Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:17 Designed by joseph.watton
File H3-DNO1 - Permanent._MDX Checked by
Innovyze Network 2019.1

Simulation Criteria for Storm

Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.200 Storm Duration (mins) 30

Ratio R 0.396
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Page 5

Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:17
File H3-DNO1 - Permanent._MDX Checked by

Designed by joseph.watton

Innovyze

Network 2019.1

Storage Structures for Storm

Tank or Pond Manhole: S5, DS/PN: S1.004

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

175.0 1.000 175.0 1.001 0.0

Invert Level (m) 68.000
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Page 1

Midpoint
Alencon Link

Basingstoke, RG21 7PP

Date 01/12/2020 14:41

Designed by joseph.watton

File H3-DNO1 - Temporary . MDX Checked by
Innovyze Network 2019.1
Existing Network Details for Storm
PN Length Fall Slope l.Area T.E. Base k HYD DIA Section Type
(m) (m) (@:X) (ha) (mins) Flow (I/s) (mm) SECT (mm)
S1.000 24.937 0.150 166.2 0.037 5.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 43.810 0.175 250.3 0.038 5.00 0.0 0.600 o 300 Pipe/Conduit
S1.002 5.863 0.050 117.3 0.061 5.00 0.0 0.600 o 300 Pipe/Conduit
S1.003 60.025 0.150 400.2 0.137 5.00 0.0 0.600 o 375 Pipe/Conduit
S2.000 19.882 0.200 99.4 0.024 5.00 0.0 0.600 o 225 Pipe/Conduit
S3.000 2.970 0.290 10.2 0.172 5.00 0.0 0.600 o 225 Pipe/Conduit
S2.001 2.012 0.100 20.1 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S4.000 42.801 0.535 80.0 0.016 5.00 0.0 0.600 o 225 Pipe/Conduit
S5.000 21.955 0.070 313.6 0.000 5.00 0.0 0.600 o 300 Pipe/Conduit
S1.004 18.239 0.100 182.4 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.005 9.092 0.120 75.8 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.006 15.620 0.080 195.3 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.007 39.780 0.110 361.6 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
Network Results Table

PN US/IL = I.Area = Base Vel Cap

(m) (ha) Flow (1/s) (m/s) (1/s)

S1.000 68.675 0.037 0.0 1.01 40.2

S1.001 68.450 0.075 0.0 0.99 69.9

S1.002 68.275 0.136 0.0 1.45 102.6

S1.003 68.150 0.273 0.0 0.90 99.4

S2.000 68.300 0.024 0.0 1.31 52.1

S3.000 68.390 0.172 0.0 4.11 163.5

S2.001 68.100 0.196 0.0 2.93 116.5

S4.000 68.535 0.016 0.0 1.46 58.2

S5.000 68.070 0.000 0.0 0.88 62.4

S1.004 68.000 0.485 0.0 1.34 147.8

S1.005 67.900 0.485 0.0 1.81 127.8

S1.006 67.780 0.485 0.0 1.12 79.3

S1.007 67.700 0.485 0.0 0.82 58.0
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Midpoint
Alencon Link

Basingstoke, RG21 7PP

Date 01/12/2020 14:41

Designed by joseph.watton

File H3-DNO1 - Temporary . MDX Checked by
Innovyze Network 2019.1
Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter|Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1(70.100|1.425|Open Manhole 900 | S1.000 68.675 225
S2(70.100|1.650 | Open Manhole 1200|S1.001 68.450 300| S1.000 68.525 225
S3|70.300|2.025 | Open Manhole 1200 | S1.002 68.275 300| S1.001 68.275 370
S4(70.300|2.150 | Open Manhole 1200|S1.003 68.150 375|S1.002 68.225 370
S21|70.300|2.000| Open Manhole 1200 | S2.000 68.300 225
S31|70.200|1.810| Open Manhole 1200 | S3.000 68.390 225
S22|70.300|2.200| Open Manhole 1200 | S2.001 68.100 225|S2.000 68.100 225
S3.000 68.100 225
S41|69.660|1.125| Open Manhole 1200 | S4.000 68.535 225
S51|70.240|2.170| Open Manhole 1200 | S5.000 68.070 300
S5(70.300|2.300 | Open Manhole 1200 | S1.004 68.000 375|S1.003 68.000 375
S2.001 68.000 225
S4.000 68.000 225
S5.000 68.000 370
S6|70.000|2.100 | Open Manhole 1800 | S1.005 67.900 300| S1.004 67.900 375
S7(70.000|2.220 | Open Manhole 1200 | S1.006 67.780 300| S1.005 67.780 370
S8(69.870(2.170 | Open Manhole 1200 S1.007 67.700 300| S1.006 67.700 370
S|169.900|2.310| Open Manhole 0 OUTFALL S1.007 67.590 370
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
m m m m
S1 381896.872 385611.385  381896.872  385611.385 Required
S2 381919.707 385601.364  381919.707 385601.364 Required -
b
S3 381911.281 385558.372  381911.281  385558.372 Required H
—e
S4 381905.449 385558.968  381905.449  385558.968 Required \.
S21 381859.188 385603.400 381859.188  385603.400 Required
S31 381854.083 385586.310 381854.083  385586.310 Required

©1982-2019 Innovyze
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Page 3

Midpoint

Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:41 Designed by joseph.watton
File H3-DNO1 - Temporary . MDX Checked by

Innovyze Network 2019.1
Manhole Schedules for Storm
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
m m m m
S22 381851.359 385585.125  381851.359  385585.125 Required !

’4

~e.

S41 381888.093 385562.692 381888.093 385562.692 Required

e

S51 381863.100 385565.250 381863.100 385565.250 Required \\.

S5 381850.567 385583.276 381850.567 385583.276 Required !

e

S6 381833.887 385590.655 381833.887 385590.655 Required

~.‘..§
-
S7 381825.112 385593.035 381825.112  385593.035 Required
~e..
S8 381810.581 385598.764  381810.581  385598.764 Required
S 381786.930 385566.779 No Entry /f
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level 1. Level Min D,L W
Pipe Number Name (m) (m) 1. Level (mm) (mm)
m
S1.007 S 69.900 67.590 0.000 0 0
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Date 01/12/2020 14:41

File H3-DNO1 - Temporary . MDX

Designed by joseph.watton
Checked by

Innovyze

Network 2019.1

Online Controls for Storm

Hydro-Brake® Optimum Manhole: S6, DS/PN: S1.005, Volume (m3): 7.2

Unit Reference MD-SHE-0201-1890-0400-1890

Minimum Outlet Pipe Diameter (mm)
Suggested Manhole Diameter (mm)

Control Points

Design Point (Calculated)
Flush-Flo™

Head

0
0

Design Head (m) 0.400
Design Flow (1/s) 18.9
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 201
Invert Level (m) 67.900
225

1200

Head (m) Flow (1/s)

(m) Flow (1/s) Control Points
-400 18.9 Kick-Flo®
.268 18.9| Mean Flow over Head Range

0.366 18.1

- 13.3

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.

Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s)

.100
.200
.300
.400
.500
.600
.800
.000

P OOOOOOO

6.
18.
18.
18.
21.
22.
26.
29.

Wwowo wowho

Depth

NNNNRFPPRPPP

(m) Flow (1/s)
.200 31.9
-400 34.4
.600 36.7
-800 38.8
.000 40.9
.200 42.8
-400 44.6
.600 46.4

Depth

OO0 hsbdWW

(m) Flow (1/s)
.000 49.7
.500 53.6
.000 57.2
.500 60.0
.000 63.3
.500 66.5
.000 69.5
.500 72.3

Depth

© © 00 00N~

(m) Flow (1/s)

.000
.500
.000
.500
.000
.500

75.
7.
80.
82.
85.
87.

N WO MO0
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Midpoint
Alencon Link
Basingstoke, RG21 7PP

Date 01/12/2020 14:41
File H3-DNO1 - Temporary . MDX Checked by

Designed by joseph.watton

Innovyze

Network 2019.1

Storage Structures for Storm

Tank or Pond Manhole: S5, DS/PN: S1.004

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

175.0 1.000 175.0 1.001 0.0

Invert Level (m) 68.000

©1982-2019 Innovyze







ROC

CONSULTING

COMPLEX CHALLENGES ...
MADE SIMPLE

APPENDIX D — H5 PLOT DRAINAGE
GENERAL ARRANGEMENT

A A

Project No | 4700 — Drainage Condition Discharge Note
Ref | H5PI-ROC-PI-XX-RP-C-CND001
Issue No. | 01 Page |19

Date | ROC Consulting Ltd / 09/10/2025



THIS DRAWING IS THE PROPERTY OF RoCp. COPYRIGHT IS

RESERVED BY THEM AND THE DRAWING IS ISSUED ON THE
CT 17 CONDITION THAT IT IS NOT COPIED, REPRODUCED, RETAINED
' OR DISCLOSED TO ANY UNAUTHORISED PERSON EITHER

SWMH-02 SWMH-01 WHOLLY OR IN PART WITHOUT THE WRITTEN CONSENT OF Rng
O ﬁ:_LegOJO CL 70.10 ALL DRAINAGE INFORMATION ON THIS DRAWING IS SUBJECT TO
.59 1:142 IL 68.95
O T 30001500 1142 e — % < ) CHANGE AS THE SCHEME IS DEVELOPED AS THE FOLLOWING NOTES
o

INFORMATION IS EITHER YET TO BE FINALISED OR DETERMINED. 1. ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

o ) o} o
|| ||
-] QM)W 0] ] W)M)%( 2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL ARCHITECTS,
: ENGINEERS AND SPECIALIST DRAWINGS AND SPECIFICATIONS.

‘
5 | e ——— ——— ¢ CONDITION DISCHARGE
‘ ! 3. ANY DISCREPANCIES SHOULD BE REPORTED TO THE ENGINEER
2 \ - e MEP FW DRAINAGE POSITIONS & FLOW RATES IMMEDIATELY SO THAT CLARIFICATION CAN BE SOUGHT PRIOR TO THE
o 1 COMMENCEMENT OF WORK.
\ o ¢ MEP RWP POSITIONS & DRAINED AREAS
} @ & 4. BEFORE STARTING ANY WORKS, CONTRACTOR TO CHECK INVERT LEVELS
5 \ WMH-03 e EXTERNAL BELOW GROUND UTILITIES AND POSITIONS OF EXISTING DRAINS, SEWERS, INSPECTIONS CHAMBERS
| L EL6;01.11 5 AND MANHOLES AGAINST INFORMATION SHOWN ON THIS DRAWING.
o | .
PorTlcor 5. ROCKER PIPES ARE TO BE PROVIDED AT ALL CONCRETE CASED
p I I ] FOR DETAILS OF ALL EXISTING AS BUILT DRAINAGE TO ADJACENT INTERFACES.
i |
% } H3 HOTEL PLOT, REFER TO SPILLWAYS DRAWING 6. CLASS Z CONCRETE SURROUND TO BE PROVIDED FOR PIPES WITH COVER
/ ‘ ) LESS THAN 1.2m ABOVE THE CROWN OF THE PIPE FOR ROADS AND 0.6m FOR
| 1513-SPW-Z0-00-DR-C-6000 REV C18 SOFT AND PEDESTRIAN AREAS ONLY AND UNDER ALL FOUNDATIONS AND
- | WHERE PIPES LAID WITHIN 1m OF FOUNDATIONS.
1 7. CONNECTIONS TO EXISTING PUBLIC SEWERS IN ACCORDANGE WITH UNITED
} UTILITIES REQUIREMENTS, TO BE APPROVED / AGREED WITH THE WATER
| AUTHORITY.
Legend
i 8. PROPOSED COVER LEVELS ARE APPROXIMATE AND SHALL BE CHECKED BY
\ THE CONTRACTOR ON SITE TO SUIT THE EXACT FINISHED LEVEL AND
: | : Existing Drainage GRADIENT.
} T T g 9. ALL DRAINAGE WORKS SHALL BE CARRIED OUT IN ACCORDANCE WITH THE
\ A H . REQUIREMENTS OF THE LOCAL AUTHORITY AND IN CONJUNCTION WITH ALL
! g l 0] : — — Surface Water Drain RELEVANT BRITISH STANDARDS, CODES OF PRACTICE AND 'SEWERS FOR
\ \ SWMH-04 ADOPTION' 7th EDITION.
! N 1 1
i Ny o CL 70.16 e Surface Water Channel 10. ACCESS COVERS AND FRAMES SHALL COMPLY WITH THE LOADINGS
‘ S IL 68.92 SPECIFIED AND TO BS EN 124 AND KITEMARKED OR IF RECESSED COVERS
\ p |} . . ARE SPECIFIED THEN IN ACCORDANGE WITH FACTA ASSOCIATION
= | \ Foul Water Drain EQUIVALENT. ALLOW FOR RECESS MANHOLE COVERS TO ACCEPT
[ LANDSCAPE ARCHITECT FINISHES TO ALL NON-ASPHALT EXTERNAL AREAS.
= NN~ Existing drain to be abandoned |, 11 propoSED BUILDING LAYOUTS SHOWN ON THIS DRAWING ARE FOR
INFORMATION ONLY. REFER TO ARCHITECTS PLANS FOR PRECISE LOCATION
l Proposed Drainage SETTING OUT INFORMATION AND DETAILS
= 12. FOR SETTING OUT DIMENSIONS OF SS'S, SVP'S, RWP'S, FLOOR GULLY'S &
. OTHER DRAINAGE 'POP UP' LOCATIONS, REFER TO ARCHITECTS OR
° = Surface Water Drain MECHANICAL & ELECTRICAL ENGINEERS DRAWINGS.
I I I I || [ I | I
i O o Surface Water 13, 3%4 EmlNSAEGSET 2|TPEE[\)N0RK SHOWN SHALL BE LAID SOFFIT TO SOFFIT UNLESS
BT Manhole/ Inspection Chamber '
. | 7% 1 ~ 14.  ALL UNDERSLAB DRAINAGE SHALL BE LAID AT GRADIENTS OF 1:80 MIN. FOR
u . FOUL PIPEWORK AND 1:100 MIN. FOR SURFACE WATER UNLESS NOTED
HoH e Surface Water Channel with OTHERWISE. ALL UNDERSLAB DRAINAGE SHALL BE CLEAR OF FOUNDATIONS
s R H SU sump unit & 150@ connection UNLESS SHOWN OTHERWISE. USE OF SHORT/ LONG RADIUS BENDS IS
- | ‘ —ﬂ t ACCEPTABLE PROVIDED THEY ARE KEPT TO A MINIMUM AND USED WHERE
\ =T SWMH-05 UNAVOIDABLE.
R ) —— b Surface Water Threshold Drain
 n—— N L : ; 15. AT LEAST ONE SOIL PIPE AT THE HEAD OF EACH FOUL RUN SHALL BE
Qf” S o i EVLV%HQ?ﬁ - - - % with 1109 connection VENTED TO THE ATMOSPHERE. ALL RAINWATER PIPES SHALL HAVE ABOVE
EXISTING FLOW CONTROL CHAMBER | & S 120 eses | L0 O O ] O O I O HE08 Kert D GROUND RODDING ACCESS:
(SWMH-13) TO BE REMOVED & REPLACED IL 68.11 | 2250 EVY o e erb brain 16.  ALL PRIVATE DRAINAGE PIPEWORK FOR FOUL AND SURFACE WATER
WITH NEW CHAMBER AND NEW DEVICE ‘ WA ‘ o ] e Yoo P _ _ _ LSJLEE?SA?\A gTA\E/[E) 355'2 FI{Z)VI\E”SSISNED ON THE BASIS OF UPVC TO BS EN 14011,
WITH INCREASED DISCHARGE OF 20.0 I/s. oL 69.98 + ) - ' ' : Rainwater Pipe with '
IN ACCORDANCE WITH THE APPROVED ,  IL68.10 - I 1509 connection 17. CONCRETE ENCASEMENT OF THE PIPEWORK SHALL BE REQUIRED WHERE
SPILLWAYS H3 PLOT DRAINAGE DESIGN. $1.09 gl p: ;(I)-I(;EM\’(AERTICAL CLEARANCE BETWEEN TWO PIPES CROSSING IS LESS THAN
(REFZ MD-SHE-0185-2000-1 925_2000) ELGZ;Od(;O ‘.”‘_".11- e g g e -7-"-7 Foul Water Drain '
N H SE @ % 18.  WHERE NEW DRAINAGE IS SITUATED WITHIN 5 METRES OF NEW OR EXISTING
5 1 : = u Foul Water TREES THE PIPEWORK SHALL BE ENCASED IN CONCRETE TO REDUCE THE
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THIS DRAWING IS THE PROPERTY OF RoCp. COPYRIGHT IS
RESERVED BY THEM AND THE DRAWING IS ISSUED ON THE
. — ————— WO R K I N P RO G R E S S CONDITION THAT IT IS NOT COPIED, REPRODUCED, RETAINED
' OR DISCLOSED TO ANY UNAUTHORISED PERSON EITHER
SWMH-02 SWMH-01 WHOLLY OR IN PART WITHOUT THE WRITTEN CONSENT OF RoCp

= IcELsgos.;o CL70.10 ALL DRAINAGE INFORMATION ON THIS DRAWING IS SUBJECT TO
. 142 IL 68.95
3.000 1500 1:1 _— <_ _< ) CHANGE AS THE SCHEME IS DEVELOPED AS THE FOLLOWING NOTES

o

INFORMATION IS EITHER YET TO BE FINALISED OR DETERMINED. 1. ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

o ) o o
| | ||
R ?WD = ] WM 2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL ARCHITECTS,
M= e T L 1 ; ENGINEERS AND SPECIALIST DRAWINGS AND SPECIFICATIONS.
e CONDITION DISCHARGE
! 3. ANY DISCREPANCIES SHOULD BE REPORTED TO THE ENGINEER

COMMENCEMENT OF WORK.
o e MEP RWP POSITIONS & DRAINED AREAS
4. BEFORE STARTING ANY WORKS, CONTRACTOR TO CHECK INVERT LEVELS

. EXTERNAL BELOW GROUND UTILITIES AND POSITIONS OF EXISTING DRAINS, SEWERS, INSPECTIONS CHAMBERS
AND MANHOLES AGAINST INFORMATION SHOWN ON THIS DRAWING.

SWMH-03
CL 70.15

IL 69.11
5. ROCKER PIPES ARE TO BE PROVIDED AT ALL CONCRETE CASED

FOR DETAILS OF ALL EXISTING AS BUILT DRAINAGE TO ADJACENT INTERFACES.

H3 HOTEL PLOT, REFER TO SPILLWAYS DRAWING 6. CLASS Z CONCRETE SURROUND TO BE PROVIDED FOR PIPES WITH COVER
LESS THAN 1.2m ABOVE THE CROWN OF THE PIPE FOR ROADS AND 0.6m FOR

1513-SPW-Z0-00-DR-C-6000 REV C18 SOFT AND PEDESTRIAN AREAS ONLY AND UNDER ALL FOUNDATIONS AND
WHERE PIPES LAID WITHIN 1m OF FOUNDATIONS.

7. CONNECTIONS TO EXISTING PUBLIC SEWERS IN ACCORDANCE WITH UNITED
UTILITIES REQUIREMENTS, TO BE APPROVED / AGREED WITH THE WATER
AUTHORITY.

\l/ - ° MEP FW DRAINAGE POSITIONS & FLOW RATES IMMEDIATELY SO THAT CLARIFICATION CAN BE SOUGHT PRIOR TO THE

Legend

8. PROPOSED COVER LEVELS ARE APPROXIMATE AND SHALL BE CHECKED BY
THE CONTRACTOR ON SITE TO SUIT THE EXACT FINISHED LEVEL AND
GRADIENT.

Existing Drainage

H3 Hotel Plot
0.543ha

9. ALL DRAINAGE WORKS SHALL BE CARRIED OUT IN ACCORDANCE WITH THE
. REQUIREMENTS OF THE LOCAL AUTHORITY AND IN CONJUNCTION WITH ALL
> Surface Water Drain RELEVANT BRITISH STANDARDS, CODES OF PRACTICE AND 'SEWERS FOR
ADOPTION' 7th EDITION.

SWMH-04
CL70.16
IL 68.92

jais

- Surface Water Channel 10. ACCESS COVERS AND FRAMES SHALL COMPLY WITH THE LOADINGS
SPECIFIED AND TO BS EN 124 AND KITEMARKED OR IF RECESSED COVERS
. . ARE SPECIFIED THEN IN ACCORDANCE WITH FACTA ASSOCIATION

Foul Water Drain EQUIVALENT. ALLOW FOR RECESS MANHOLE COVERS TO ACCEPT
LANDSCAPE ARCHITECT FINISHES TO ALL NON-ASPHALT EXTERNAL AREAS.

NANANANNANA~ Existing drain to be abandoned |1, e propoSED BUILDING LAYOUTS SHOWN ON THIS DRAWING ARE FOR
INFORMATION ONLY. REFER TO ARCHITECTS PLANS FOR PRECISE LOCATION
SETTING OUT INFORMATION AND DETAILS

001 2250 1:115
o
T

\

T

I
LD
\
0

é 3.

Proposed Drainage

12.  FOR SETTING OUT DIMENSIONS OF SS'S, SVP'S, RWP'S, FLOOR GULLY'S &
OTHER DRAINAGE 'POP UP' LOCATIONS, REFER TO ARCHITECTS OR
MECHANICAL & ELECTRICAL ENGINEERS DRAWINGS.

- = - Surface Water Drain

. OTHERWISE STATED.
Manhole/ Inspection Chamber

O o Surface Water 13. ALL DRAINAGE PIPEWORK SHOWN SHALL BE LAID SOFFIT TO SOFFIT UNLESS

14, ALL UNDERSLAB DRAINAGE SHALL BE LAID AT GRADIENTS OF 1:80 MIN. FOR
, FOUL PIPEWORK AND 1:100 MIN. FOR SURFACE WATER UNLESS NOTED
- Surface Water Channel with OTHERWISE. ALL UNDERSLAB DRAINAGE SHALL BE CLEAR OF FOUNDATIONS
SU sump unit & 1509 connection UNLESS SHOWN OTHERWISE. USE OF SHORT/ LONG RADIUS BENDS IS
ACCEPTABLE PROVIDED THEY ARE KEPT TO A MINIMUM AND USED WHERE
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Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Full SW Net

Pipe Sizes Circular Manhole Sizes Adoptable

FSR Rainfall Mode1 - England and wales

Return Period (years) PIMP (%) 100
M5-60 (mm) 17. OOO Add Flow / Climate Change (%) 0
Ratio R 0.400 Minimum Backdrop Height (m) 0.000
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for oOptimisation (m) 0.900
Foul sewage (1/s/ha) 0.000 Min vel for Auto Design only (m/s) 1.00
volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 1000
Designed with Level Soffits
Time Area Diagram for Full Sw Net
Time Area| Time Area| Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha)
0-4 0.386 4-8 0.380 8-12 0.000
Total Area Contributing (ha) = 0.767
Total Pipe volume (m3) = 50.584
Network Design Table for Full Sw Net
PN Length Fall s1ope I.Area T.E. Base k HYD DIA Section Type Auto
(m (m) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 14.549 0.193 75.4 0.000 5.00 0.0 0.600 o 225 Pipe/Conduit &
1.001 15.058 0.182 82.7 0.041 0.00 0.0 0.600 o 225 Pipe/Conduit of
1.002 4.937 0.205 24.1 0.035 0.00 0.0 0.600 o 375 Pipe/Conduit o
2.000 10.773 0.572 18.8 0.029 5.00 0.0 0.600 o 150 Pipe/Conduit iy
2.001 17.361 0.058 299.3 0.050 0.00 0.0 0.600 o 375 Pipe/Conduit of
1.003 56.180 0.282 199.2 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit o
3.000 40.038 0.282 142.0 0.049 5.00 0.0 0.600 o 150 Pipe/Conduit &
3.001 39.586 0.342 115.7 0.082 0.00 0.0 0.600 o 225 Pipe/Conduit o
4.000 15.552 0.080 194.4 0.013 5.00 0.0 0.600 o 225 Pipe/Conduit of
5.000 20.793 0.208 100.0 0.004 5.00 0.0 0.600 o 150 Pipe/Conduit &
5.001 8.298 0.083 100.0 0.009 0.00 0.0 0.600 o 150 Pipe/Conduit o
5.002 35.020 0.350 100.1 0.031 0.00 0.0 0.600 o 150 Pipe/cConduit of
5.003 7.100 0.047 151.1 0.025 0.00 0.0 0.600 o 225 Pipe/Conduit o
6.000 10.400 0.418 24.9 0.011 5.00 0.0 0.600 o 150 Pipe/Conduit o)
Network Results Table
PN Rain US/IL X I.Area Base Foul Add Flow Vel Cap
(mm/hr) (m1ns) (m) (ha) F1ow /s) /s> (A/s) (m/s) (1/5) (1/5)
1.000 50.00 5.16 69.116 0.000 0.0 0.0 0.0 1.51 60.0 0.0
1.001 50.00 5.34 68.923 0.041 0.0 0.0 0.0 1.44 57.2 7.4
1.002 50.00 5.36 68.591 0.076 0.0 0.0 0.0 3.71 409.3 13.7
2.000 50.00 5.08 69.241 0.029 0.0 0.0 0.0 2.33 41.2 5.2
2.001 50.00 5.35 68.444 0.079 0.0 0.0 0.0 1.04 115.1 14.3
1.003 50.00 6.09 68.386 0.155 0.0 0.0 0.0 1.28 141.4 28.0
3.000 50.00 5.79 68.953 0.049 0.0 0.0 0.0 0.84 14.9 8.8
3.001 50.00 6.34 68.596 0.131 0.0 0.0 0.0 1.21 48.3 23.7
4.000 50.00 5.28 68.359 0.013 0.0 0.0 0.0 0.93 37.1 2.3
5.000 50.00 5.34 69.430 0.004 0.0 0.0 0.0 1.01 17.8 0.7
5.001 50.00 5.48 69.222 0.013 0.0 0.0 0.0 1.00 17.8 2.3
5.002 50.00 6.06 69.139 0.044 0.0 0.0 0.0 1.00 17.8 7.9
5.003 50.00 6.17 68.714 0.069 0.0 0.0 0.0 1.06 42.2 12.5
6.000 50.00 5.09 69.160 0.011 0.0 0.0 0.0 2.03 35.8 2.0
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Network Design Table for Full SwW Net
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m (m) :X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
5.004 21.504 0.143 150.4 0.004 0.00 0.0 0.600 o 225 Pipe/Conduit il
5.005 15.582 0.173 90.1 0.000 0.00 0.0 0.600 o 225 Pipe/cConduit g
7.000 17.582 0.176 99.9 0.043 5.00 0.0 0.600 o 150 Pipe/cConduit &
7.001 42.011 0.105 400.1 0.097 0.00 0.0 0.600 o 900 Pipe/Conduit il
5.006 7.321 0.071 103.1 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &
4.001 7.588 0.025 300.0 0.018 0.00 0.0 0.600 o 375 Pipe/Conduit il
1.004 21.380 0.053 400.0 0.226 0.00 0.0 0.600 o 375 Pipe/Conduit &
1.005 2.979 0.010 300.0 0.000 0.00 0.0 0.600 o 300 Pipe/cConduit il
1.006 3.633 0.012 300.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit il
1.007 43.338 0.144 300.0 0.000 0.00 0.0 0.600 o 300 Pipe/cConduit &
Network Results Table
PN Rain T.C. US/IL X I.Area > Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) Q/s) m/sd) (1/s) (1/s)
5.004 50.00 6.51 68.667 0.084 0.0 0.0 0.0 1.06 42.3 15.2
5.005 50.00 6.70 68.524 0.084 0.0 0.0 0.0 1.38 54.8 15.2
7.000 50.00 5.29 69.232 0.043 0.0 0.0 0.0 1.01 17.8 7.8
7.001 50.00 5.74 68.306 0.140 0.0 0.0 0.0 1.56 992.6 25.3
5.006 50.00 6.77 68.201 0.224 0.0 0.0 0.0 1.78 197.1 40.4
4.001 50.00 6.89 68.129 0.255 0.0 0.0 0.0 1.04 115.0 46.0
1.004 50.00 5.40 68.104 0.000 90.0 0.0 0.0 0.90 99.4 90.0
1.005 50.00 5.06 68.050 0.000 20.0 0.0 0.0 0.90 63.8 20.0
1.006 50.00 5.12 68.040 0.000 20.0 0.0 0.0 0.90 63.8 20.0
1.007 50.00 5.92 68.028 0.000 20.0 0.0 0.0 0.90 63.8 20.0
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Manhole Schedules for Full SW Net

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |[pepth| Connection |Diam.,L*W| PN Invert Diameter| PN Invert Diameter|Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
EXTN-SWMH-03 | 70.150| 1.034 | oOpen Manhole 1200|1.000 69.116 225
EXTN-SWMH-04 | 70.163 | 1.240 | open Manhole 1200|1.001 68.923 225/1.000 68.923 225
EXTN-SWMH-05| 70.291|1.700 | Oopen Manhole 1200|1.002 68.591 375]11.001 68.741 225
EXTN-SWMH-06 | 70.273|1.032 | Open Manhole 1200(2.000 69.241 150
EXTN-SWMH-07 | 70.110 | 1.666 | Open Manhole 1800|2.001 68.444 375|2.000 68.669 150
EXTN-SWMH-08 | 70.221 | 1.835 |Open Manhole 1800|1.003 68.386 375/1.002 68.386 375
2.001 68.386 375
EXTN-SWMH-01| 70.105|1.152 |open Manhole 1200|3.000 68.953 150
EXTN-SWMH-02| 70.178 | 1.582 | Open Manhole 1200 3.001 68.596 225]3.000 68.671 150
EXTN-SWMH-10| 70.219|1.860 | Open Manhole 1200|4.000 68.359 225
1.00(70.290|0.860 |0pen Manhole 450|5.000 69.430 150
1.01|70.190|0.968 |open Manhole 600|5.001 69.222 150|5.000 69.222 150
1.02|70.260|1.121|0pen Manhole 600|5.002 69.139 150(5.001 69.139 150
1.03|70.060|1.346 |0pen Manhole 1200|5.003 68.714 225|5.002 68.789 150
1.04|70.260|1.100|0open Manhole 45016.000 69.160 150
J1|70.200|1.533 Junction 5.004 68.667 225|5.003 68.667 225
6.000 68.742 150
1.05(70.200|1.676 |0Open Manhole 1200|5.005 68.524 225|5.004 68.524 225
1.06|70.280|1.048 |0open Manhole 450|7.000 69.232 150
1.07[70.260|1.954 |open ManhoTle 2100|7.001 68.306 9001 7.000 69.056 150
1.08|70.026|1.825|0pen Manhole 2100(5.006 68.201 37515.005 68.351 225
7.001 68.201 900
EXTN-SWMH-11|70.179|2.050 |Oopen Manhole 1800|4.001 68.129 375|4.000 68.279 225
5.006 68.130 375 1
EXTN-SWMH-12 | 70.231|2.127 | Open Manhole 1800|1.004 68.104 375/1.003 68.104 375
3.001 68.254 225
4.001 68.104 375
1.09|70.000|1.950|0pen Manhole 1800|1.005 68.050 300|1.004 68.050 375
1.10(70.046|2.006 |0Open Manhole 1200|1.006 68.040 300|1.005 68.040 300
EXTN-SWMH-14 | 70.046 | 2.018 | Open Manhole 1800|1.007 68.028 300(1.006 68.028 300
S1|69.888|2.004 | open Manhole 1200 OUTFALL 1.007 67.884 300
MH Manhole Manhole 1Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
EXTN-SWMH-03 381915.012 385593.291 381915.012 385593.291 Required
EXTN-SWMH-04 381912.329 385578.992 381912.329 385578.992 Required
EXTN-SWMH-05 381907.629 385564.686 381907.629 385564.686 Required
EXTN-SWMH-06 381902.160 385534.765 381902.160 385534.765 Required
EXTN-SWMH-07 381902.638 385545.527 381902.638 385545.527 Required
EXTN-SWMH-08 381903.033 385562.884 381903.033 385562.884 Required
EXTN-SWMH-01 381905.897 385605.869 381905.897 385605.869 Required
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MH

Name

EXTN-SWMH-02

EXTN-SWMH-10

1.00

Jj1

1.08

EXTN-SWMH-11

EXTN-SWMH-12

1.09

1.10

EXTN-SWMH-14

s1

Manhole Schedules for Full SW Net

381862.

381880.

381860.

381851.

381819.

381831.

381821.

381831.

381899.

381883.

381845.

381848.

381851.

381830.

381827.

381824.

381786.

Manhole
Easting
(m)

381868.

746

691

607

006

708

960

375

825

249

633

675

561

478

467

695

917

820

816

Manhole 1Intersection Intersection
Northing Easting Northing
(m (m) (m)
385620.797 381868.746 385620.797
385571.895 381862.691 385571.895
385533.855 381880.607 385533.855
385536.675 381860.006 385536.675
385536.696 381851.708 385536.696
385551.476 381819.960 385551.476
385554.208 381831.375 385554.208

385558.326

385577.655 381831.249 385577.655
385546.440 381899.633 385546.440
385553.822 381883.675 385553.822
385571.492 381845.561 385571.492
385578.207 381848.478 385578.207
385585.181 381851.467 385585.181
385590.244 381830.695 385590.244
385589.167 381827.917 385589.167
385587.268 381824.820 385587.268
385566.438

Manhole

Access

Required

Required

Required

Required

Required

Required

Required

No Entry

Required

Required

Required

Required

Required

Required

Required

Required

Required

No Entry

Layout
(North)
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Area Summary for Full Sw Net

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0.000 0.000 0.000
1.001 - - 100 0.041 0.041 0.041
1.002 - - 100 0.035 0.035 0.035
2.000 - - 100 0.029 0.029 0.029
2.001 - - 100 0.050 0.050 0.050
1.003 - - 100 0.000 0.000 0.000
3.000 - - 100 0.049 0.049 0.049
3.001 - - 100 0.082 0.082 0.082
4.000 - - 100 0.013 0.013 0.013
5.000 - - 100 0.004 0.004 0.004
5.001 - - 100 0.009 0.009 0.009
5.002 - - 100 0.031 0.031 0.031
5.003 - - 100 0.025 0.025 0.025
6.000 - - 100 0.011 0.011 0.011
5.004 - - 100 0.004 0.004 0.004
5.005 - - 100 0.000 0.000 0.000
7.000 - - 100 0.043 0.043 0.043
7.001 - - 100 0.097 0.097 0.097
5.006 - - 100 0.000 0.000 0.000
4.001 - - 100 0.018 0.018 0.018
1.004 - - 100 0.226 0.226 0.226
1.005 - - 100 0.000 0.000 0.000
1.006 - - 100 0.000 0.000 0.000
1.007 - - 100 0.000 0.000 0.000

Total Total Total

0.767 0.767 0.767

Simulation

Criteria for Full Sw Net

volumetric Runoff Coeff

Areal Reduction Factor

Hot Start (mins)

Hot Start Level (mm)

Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

Number of Input Hydrographs 0

1.000 Additional Flow - % of Total Flow 0.000
1.000 MADD Factor * 10m3/ha Storage 2.000
0 Inlet Coeffiecient 0.800
0 Flow per Person per Day (1/per/day) 0.000
0.500 Run Time (mins) 60
0.000 output Interval (mins) 1

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

Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model
Return Period (years)

Region England and wales

M5-60 (mm)
Ratio R

FSR Profile Type Summer
Ccv (Summer) 1.000
cv (Winter) 1.000

17.000 Storm Duration (mins) 30

0.400
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online Controls for Full Sw Net

Hydro-Brake® Optimum Manhole: 1.09, DS/PN: 1.005, Volume (m3): 7.1

Unit Reference MD-SHE-0185-2000-1925-2000

Design Head (m) 1.925

Design Flow (1/s) 20.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 185

Invert Level (m) 68.050

Minimum outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1800
control Points Head (m) Flow (1/s) control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.925 20.0 Kick-F10® 1.199 16.0
Flush-Flo™ 0.564 20.0|Mean Flow over Head Range - 17 .4

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum
as specified. Should another type of control device other than a Hydro-Brake Optimum® be utilised then these
storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (1/s)|Depth (m) Flow (1/s)
.100 6.

0 5 0.800 19.6 2.000 20.4 4.000 28.4 7.000 37.1
0.200 16.8 1.000 18.5 2.200 21.3 4.500 30.0 7.500 38.4
0.300 18.7 1.200 16.0 2.400 22.2 5.000 31.6 8.000 39.6
0.400 19.6 1.400 17.2 2.600 23.1 5.500 33.1 8.500 40.8
0.500 19.9 1.600 18.3 3.000 24.7 6.000 34.5 9.000 41.9
0.600 20.0 1.800 19.4 3.500 26.6 6.500 35.8 9.500 43.0
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Storage Structures for Full SW Net

Cellular Storage Manhole: EXTN-SWMH-08, DS/PN: 1.003

Invert Level (m) 68.397 safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000
Depth (m) Area (m2) Inf. Area (m2)

0.000 126.0 0.0

Depth (m) Area (m2) Inf. Area (m2)
0.750 126.0 0.0

Depth (m) Area (m2) Inf. Area (m2)
0.751 0.0 0.0

Cellular Storage Manhole: EXTN-SWMH-11, DS/PN: 4.001

Invert Level (m) 68.290 safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000
Depth (m) Area (m2) Inf. Area (m2)

0.000 158.0 0.0

Depth (m) Area (m2) Inf. Area (m2)
1.250 158.0 0.0

Depth (m) Area (m2) Inf. Area (m2)
1.251 0.0 0.0

©1982-2020 Innovyze




ROC Consulting Page 7
commercial wharf 4700 Premier Inn

6 Commercial Street Plot H5

Manchester M15 4Pz Manchester Airport _
Date 08/10/2025 Designed by Andy James W
File Sw-Fw Network S4 PO1l.MDX Checked by Mike Newman

XP Solutions Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full Sw Net

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000
Region England and wales Ratio R 0.360 cv (winter) 1.000
Margin for Flood Risk warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status OFF
Inertia Status OFF
Profile(s) Summer and winter
puration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320
Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 35, 45
water Surcharged
US/MH Return Climate First (X) First (Y) First (z) overflow Level Depth
PN Name Storm Period cChange Surcharge Flood overflow Act. (m) (m)
1.000 EXTN-SWMH-03 15 Summer 1 +0% 100/60 Summer 69.116 -0.225
1.001 EXTN-SWMH-04 15 Summer 1 +0% 100/60 Summer 68.972 -0.176
1.002 EXTN-SWMH-05 15 Summer 1 +0% 30/120 Summer 68.648 -0.318
2.000 EXTN-SWMH-06 15 Summer 1 +0% 100/60 Summer 69.275 -0.116
2.001 EXTN-SWMH-07 15 Summer 1 +0% 30/30 Summer 68.529 -0.290
1.003 EXTN-SWMH-08 30 Summer 1 +0% 30/30 Summer 68.465 -0.296
3.000 EXTN-SWMH-01 15 Summer 1 +0% 30/15 Summer 100/15 Summer 69.030 -0.073
3.001 EXTN-SWMH-02 15 Summer 1 +0% 30/15 Summer 68.694 -0.127
4.000 EXTN-SWMH-10 60 Summer 1 +0% 30/15 Summer 68.446 -0.138
5.000 1.00 15 Summer 1 +0% 100/15 Summer 69.449 -0.131
5.001 1.01 15 Summer 1 +0% 30/15 Summer 69.256 -0.116
5.002 1.02 15 Summer 1 +0% 30/15 Summer 69.199 -0.090
5.003 1.03 15 Summer 1 +0% 30/15 Summer 68.797 -0.142
6.000 1.04 15 Summer 1 +0% 100/60 Summer 69.182 -0.128
5.004 J1 15 Summer 1 +0% 68.745 -0.147
5.005 1.05 15 Summer 1 +0% 30/15 Summer 68.597 -0.152
7.000 1.06 15 Summer 1 +0% 30/15 Summer 69.298 -0.084
7.001 1.07 60 Summer 1 +0% 100/60 Summer 68.448 -0.758
5.006 1.08 60 Summer 1 +0% 30/15 Summer 68.447 -0.129
4.001 EXTN-SWMH-11 60 Summer 1 +0% 30/15 Summer 68.446 -0.058
1.004 EXTN-SWMH-12 30 Summer 1 +0% 2/15 Summer 68.450 -0.029
1.005 1.09 30 Summer 1 +0% 1/15 Summer 68.438 0.088
1.006 1.10 30 Summer 1 +0% 68.166 -0.175
1.007 EXTN-SWMH-14 30 Summer 1 +0% 68.141 -0.187
Flooded Half Drain Pipe
US/MH volume Flow / overflow Time Flow Level
PN Name (m3) cap. Q/s) (mins) 1/sd Status Exceeded
1.000 EXTN-SWMH-03 0.000 0.00 0.0 oK
1.001 EXTN-SWMH-04 0.000 0.11 5.3 OK
1.002 EXTN-SWMH-05 0.000 0.06 9.8 oK
2.000 EXTN-SWMH-06 0.000 0.11 4.4 oK
2.001 EXTN-SWMH-07 0.000 0.11 10.8 oK
1.003 EXTN-SWMH-08 0.000 0.06 23 7.8 OK
3.000 EXTN-SWMH-01 0.000 0.50 7.3 oK 3
3.001 EXTN-SWMH-02 0.000 0.38 17.5 OK
4.000 EXTN-SWMH-10 0.000 0.04 1.4 oK
5.000 1.00 0.000 0.04 0.6 OK
5.001 1.01 0.000 0.11 1.8 oK
5.002 1.02 0.000 0.34 5.8 OK
5.003 1.03 0.000 0.29 8.9 oK
6.000 1.04 0.000 0.05 1.7 oK
5.004 J1 0.000 0.26 11.1 OK*
5.005 1.05 0.000 0.23 11.0 oK
7.000 1.06 0.000 0.39 6.5 oK
7.001 1.07 0.000 0.02 13.9 OK
5.006 1.08 0.000 0.17 18.1 oK
4.001 EXTN-SWMH-11 0.000 0.15 34 12.2 oK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full Sw Net

Flooded Half Drain Pipe
US/MH volume Flow / overflow Time Flow Level
PN Name (m3) cap. Q/s) (mins) Q/sd Status Exceeded
1.004 EXTN-SWMH-12 0.000 0.25 20.7 OK
1.005 1.09 0.000 0.35 18.2 SURCHARGED
1.006 1.10 0.000 0.37 18.2 OK
1.007 EXTN-SWMH-14 0.000 0.30 18.1 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full SW Net

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000
Region England and wales Ratio R 0.360 cv (winter) 1.000
Margin for Flood Risk warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status OFF
Inertia Status OFF
Profile(s) Summer and winter
puration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320
Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 35, 45
water Surcharged
US/MH Return Climate First (X) First (Y) First (z) overflow Level Depth
PN Name Storm Period cChange Surcharge Flood overflow Act. (m) (m)
1.000 EXTN-SWMH-03 15 Summer 2 +0% 100/60 Summer 69.116 -0.225
1.001 EXTN-SWMH-04 15 Summer 2 +0% 100/60 Summer 68.978 -0.170
1.002 EXTN-SWMH-05 15 Summer 2 +0% 30/120 Summer 68.657 -0.309
2.000 EXTN-SWMH-06 15 Summer 2 +0% 100/60 Summer 69.279 -0.112
2.001 EXTN-SWMH-07 15 Summer 2 +0% 30/30 Summer 68.541 -0.278
1.003 EXTN-SWMH-08 60 Summer 2 +0% 30/30 Summer 68.504 -0.257
3.000 EXTN-SWMH-01 15 Summer 2 +0% 30/15 Summer 100/15 Summer 69.043 -0.060
3.001 EXTN-SWMH-02 15 Summer 2 +0% 30/15 Summer 68.709 -0.112
4.000 EXTN-SWMH-10 60 Summer 2 +0% 30/15 Summer 68.503 -0.081
5.000 1.00 15 Summer 2 +0% 100/15 Summer 69.451 -0.129
5.001 1.01 15 Summer 2 +0% 30/15 Summer 69.261 -0.111
5.002 1.02 15 Summer 2 +0% 30/15 Summer 69.209 -0.080
5.003 1.03 15 Summer 2 +0% 30/15 Summer 68.810 -0.129
6.000 1.04 15 Summer 2 +0% 100/60 Summer 69.186 -0.124
5.004 J1 15 Summer 2 +0% 68.758 -0.134
5.005 1.05 15 Summer 2 +0% 30/15 Summer 68.607 -0.142
7.000 1.06 15 Summer 2 +0% 30/15 Summer 69.309 -0.073
7.001 1.07 60 Summer 2 +0% 100/60 Summer 68.504 -0.702
5.006 1.08 60 Summer 2 +0% 30/15 Summer 68.504 -0.072
4.001 EXTN-SWMH-11 60 Summer 2 +0% 30/15 Summer 68.502 -0.002
1.004 EXTN-SWMH-12 60 Summer 2 +0% 2/15 Summer 68.500 0.022
1.005 1.09 60 Summer 2 +0% 1/15 Summer 68.489 0.138
1.006 1.10 60 Summer 2 +0% 68.168 -0.172
1.007 EXTN-SWMH-14 60 Summer 2 +0% 68.144 -0.185
Flooded Half Drain Pipe
US/MH volume Flow / overflow Time Flow Level
PN Name (m3) cap. Q/s) (mins) 1/sd Status Exceeded
1.000 EXTN-SWMH-03 0.000 0.00 0.0 oK
1.001 EXTN-SWMH-04 0.000 0.14 6.9 OK
1.002 EXTN-SWMH-05 0.000 0.07 12.7 oK
2.000 EXTN-SWMH-06 0.000 0.15 5.7 OK
2.001 EXTN-SWMH-07 0.000 0.15 13.9 oK
1.003 EXTN-SWMH-08 0.000 0.05 34 6.5 OK
3.000 EXTN-SWMH-01 0.000 0.65 9.5 oK 3
3.001 EXTN-SWMH-02 0.000 0.49 22.6 OK
4.000 EXTN-SWMH-10 0.000 0.05 1.7 oK
5.000 1.00 0.000 0.05 0.8 OK
5.001 1.01 0.000 0.15 2.3 oK
5.002 1.02 0.000 0.43 7.4 oK
5.003 1.03 0.000 0.38 11.5 oK
6.000 1.04 0.000 0.07 2.2 oK
5.004 J1 0.000 0.34 14.3 OK*
5.005 1.05 0.000 0.30 14.3 OK
7.000 1.06 0.000 0.51 8.5 oK
7.001 1.07 0.000 0.02 17.5 OK
5.006 1.08 0.000 0.21 22.3 oK
4.001 EXTN-SWMH-11 0.000 0.15 44 12.1 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full SW Net

US/MH

PN Name
1.004 EXTN-SWMH-12
1.005 1.09
1.006 1.10

1.007 EXTN-SwWMH-14

Flooded
volume

(m3)

0.000
0.000
0.000
0.000

Half Drain Pipe
Flow / overflow Time Flow
cap. Q/s) (mins) Q/sd Status
0.25 20.8 SURCHARGED
0.37 18.9 SURCHARGED
0.38 18.9 oK
0.32 18.9 OK

Level
Exceeded
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full SW Net

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000
Region England and wales Ratio R 0.360 cv (winter) 1.000
Margin for Flood Risk warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status OFF
Inertia Status OFF
Profile(s) Summer and winter
puration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320
Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 35, 45
water
US/MH Return Climate First (X) First (Y) First (z) overflow Level
PN Name Storm Period cChange Surcharge Flood overflow Act. (m)
1.000 EXTN-SWMH-03 15 Summer 30 +35% 100/60 Summer 69.116
1.001 EXTN-SWMH-04 15 Summer 30 +35% 100/60 Summer 69.031
1.002 EXTN-SWMH-05 120 winter 30 +35% 30/120 Summer 68.999
2.000 EXTN-SWMH-06 15 Summer 30 +35% 100/60 Summer 69.305
2.001 EXTN-SWMH-07 120 winter 30 +35% 30/30 Summer 69.000
1.003 EXTN-SWMH-08 120 winter 30 +35% 30/30 Summer 68.999
3.000 EXTN-SWMH-01 15 Summer 30 +35% 30/15 Summer 100/15 Summer 69.746
3.001 EXTN-SWMH-02 15 Summer 30 +35% 30/15 Summer 69.199
4.000 EXTN-SWMH-10 120 winter 30 +35% 30/15 Summer 69.019
5.000 1.00 15 Summer 30 +35% 100/15 Summer 69.513
5.001 1.01 15 Summer 30 +35% 30/15 Summer 69.504
5.002 1.02 15 Summer 30 +35% 30/15 Summer 69.489
5.003 1.03 120 winter 30 +35% 30/15 Summer 69.018
6.000 1.04 15 Summer 30 +35% 100/60 Summer 69.202
5.004 J1 60 winter 30 +35% 68.892
5.005 1.05 120 winter 30 +35% 30/15 Summer 69.014
7.000 1.06 15 Summer 30 +35% 30/15 Summer 69.502
7.001 1.07 120 winter 30 +35% 100/60 Summer 69.012
5.006 1.08 120 winter 30 +35% 30/15 Summer 69.012
4.001 EXTN-SWMH-11 120 winter 30 +35% 30/15 Summer 69.019
1.004 EXTN-SWMH-12 120 winter 30 +35% 2/15 Summer 69.245
1.005 1.09 120 winter 30 +35% 1/15 Summer 69.413
1.006 1.10 360 winter 30 +35% 68.173
1.007 EXTN-SWMH-14 120 Summer 30 +35% 68.148
Surcharged Flooded Half Drain Pipe
US/MH Depth volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. Q/s) (mins) 1/sd Status Exceeded
1.000 EXTN-SWMH-03 -0.225 0.000 0.00 0.0 OK
1.001 EXTN-SWMH-04 -0.117 0.000 0.46 23.3 OK
1.002 EXTN-SWMH-05 0.033 0.000 0.07 12.1 SURCHARGED
2.000 EXTN-SWMH-06 -0.086 0.000 0.38 14.7 OK
2.001 EXTN-SWMH-07 0.181 0.000 0.12 11.8 SURCHARGED
1.003 EXTN-SWMH-08 0.238 0.000 0.21 96 27.2 SURCHARGED
3.000 EXTN-SWMH-01 0.643 0.000 1.45 21.2 SURCHARGED 3
3.001 EXTN-SWMH-02 0.378 0.000 1.24 56.6 SURCHARGED
4.000 EXTN-SWMH-10 0.435 0.000 0.05 1.7 SURCHARGED
5.000 1.00 -0.067 0.000 0.12 1.9 OK
5.001 1.01 0.132 0.000 0.55 8.5 SURCHARGED
5.002 1.02 0.200 0.000 1.22 20.9 SURCHARGED
5.003 1.03 0.079 0.000 0.36 11.1 SURCHARGED
6.000 1.04 -0.108 0.000 0.17 5.6 OK
5.004 J1 0.000 0.000 0.51 21.4 SURCHARGED*
5.005 1.05 0.265 0.000 0.25 12.0 SURCHARGED
7.000 1.06 0.120 0.000 1.30 21.5 SURCHARGED
7.001 1.07 -0.194 0.000 0.03 21.1 OK
5.006 1.08 0.436 0.000 0.20 21.2 SURCHARGED
4.001 EXTN-SWMH-11 0.515 0.000 1.05 109 82.7 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full SW Net

Surcharged Flooded

US/MH Depth Volume

PN Name (m) (m3)
1.004 EXTN-SWMH-12 0.767 0.000
1.005 1.09 1.063 0.000
1.006 1.10 -0.168 0.000
1.007 EXTN-SWMH-14 -0.181 0.000

Half Drain Pipe

Flow / overflow Time Flow

Cap. Q/s) (mins) Q1/sd Status
0.63 52.9 SURCHARGED
0.39 20.0 SURCHARGED
0.40 20.0 oK
0.34 20.0 oK

Level
Exceeded
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full SW Net

Areal Reduction Factor 1.000

Simulation Criteria

Hot Start (mins)
Hot Start Level (mm)

0
0

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0

Rainfall Model

Additional Flow - % of Total Flow 0.000
MADD Factor * 10m3/ha Storage 2.000
Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000

] Number of offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

FSR M5-60 (mm) 18.000 Cv (Summer) 1.000
Region England and wales

Margin for Flood Risk warning (mm)
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status
DVD Status
Inertia Status

Profile(s)
puration(s) (mins)

15,

30, 60, 120, 180, 240,

Summer and winter
360, 480, 600, 720, 960,
1440, 2160, 2880, 4320

Ratio R 0.360 Ccv (Winter) 1.000

300.0

OFF
OFF
OFF

Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 35, 45
water
US/MH Return Climate First (X) First (Y) First (z) overflow Level
PN Name Storm Period cChange Surcharge Flood overflow Act. (m)
1.000 EXTN-SWMH-03 180 winter 100 +45% 100/60 Summer 69.861
1.001 EXTN-SWMH-04 180 winter 100 +45% 100/60 Summer 69.861
1.002 EXTN-SWMH-05 180 winter 100 +45% 30/120 Summer 69.859
2.000 EXTN-SWMH-06 180 winter 100 +45% 100/60 Summer 69.863
2.001 EXTN-SWMH-07 180 winter 100 +45% 30/30 Summer 69.860
1.003 EXTN-SWMH-08 180 winter 100 +45% 30/30 Summer 69.859
3.000 EXTN-SWMH-01 15 Summer 100 +45% 30/15 Summer 100/15 Summer 70.107
3.001 EXTN-SWMH-02 180 winter 100 +45% 30/15 Summer 69.865
4.000 EXTN-SWMH-10 180 winter 100 +45% 30/15 Summer 69.858
5.000 1.00 15 Summer 100 +45% 100/15 Summer 70.065
5.001 1.01 15 Summer 100 +45% 30/15 Summer 70.053
5.002 1.02 15 Summer 100 +45% 30/15 Summer 70.029
5.003 1.03 180 winter 100 +45% 30/15 Summer 69.869
6.000 1.04 180 winter 100 +45% 100/60 Summer 69.868
5.004 J1 15 Summer 100 +45% 68.892
5.005 1.05 180 winter 100 +45% 30/15 Summer 69.863
7.000 1.06 180 winter 100 +45% 30/15 Summer 69.864
7.001 1.07 180 winter 100 +45% 100/60 Summer 69.859
5.006 1.08 180 winter 100 +45% 30/15 Summer 69.859
4.001 EXTN-SWMH-11 180 winter 100 +45% 30/15 Summer 69.857
1.004 EXTN-SWMH-12 180 winter 100 +45% 2/15 Summer 69.855
1.005 1.09 180 winter 100 +45% 1/15 Summer 69.843
1.006 1.10 120 winter 100 +45% 68.173
1.007 EXTN-SWMH-14 120 Summer 100 +45% 68.148
Surcharged Flooded Half Drain Pipe
US/MH Depth volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. Q/s) (mins) 1/sd Status Exceeded
1.000 EXTN-SWMH-03 0.520 0.000 0.04 2.5 FLOOD RISK
1.001 EXTN-SWMH-04 0.713 0.000 0.21 10.6 SURCHARGED
1.002 EXTN-SWMH-05 0.893 0.000 0.09 15.3 SURCHARGED
2.000 EXTN-SWMH-06 0.472 0.000 0.16 6.1 SURCHARGED
2.001 EXTN-SWMH-07 1.041 0.000 0.15 14.5 FLOOD RISK
1.003 EXTN-SWMH-08 1.098 0.000 0.21 28.2 SURCHARGED
3.000 EXTN-SWMH-01 1.004 1.872 1.79 26.1 FLOOD 3
3.001 EXTN-SWMH-02 1.044 0.000 0.47 21.5 SURCHARGED
4.000 EXTN-SWMH-10 1.274 0.000 0.06 2.0 SURCHARGED
5.000 1.00 0.485 0.000 0.18 3.1 FLOOD RISK
5.001 1.01 0.681 0.000 0.56 8.7 FLOOD RISK
5.002 1.02 0.740 0.000 1.58 27.1 FLOOD RISK
5.003 1.03 0.930 0.000 0.35 10.8 FLOOD RISK
6.000 1.04 0.558 0.000 0.06 1.9 SURCHARGED
5.004 J1 0.000 0.000 1.14 48.1 SURCHARGED*
5.005 1.05 1.114 0.000 0.25 12.3 SURCHARGED
7.000 1.06 0.482 0.000 0.44 7.3 SURCHARGED
7.001 1.07 0.653 0.000 0.03 22.3 SURCHARGED
5.006 1.08 1.283 0.000 0.30 32.7 FLOOD RISK
4.001 EXTN-SWMH-11 1.353 0.000 1.06 169 83.7 SURCHARGED

©1982-2020 Innovyze
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commercial wharf
6 Commercial Street
Manchester M15 4Pz

4700 Premier Inn
Plot H5
Manchester Airport

Date 08/10/2025
File sw-Fw Network sS4 P0Ol.MDX

Designed by Andy James
Checked by Mike Newman

XP Solutions

Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Full SW Net

Surcharged Flooded

US/MH Depth Volume

PN Name (m) (m3)
1.004 EXTN-SWMH-12 1.377 0.000
1.005 1.09 1.493 0.000
1.006 1.10 -0.167 0.000
1.007 EXTN-SWMH-14 -0.181 0.000

Half Drain Pipe

Flow / overflow Time Flow

Cap. Q/s) (mins) Q1/sd Status
0.63 52.8 SURCHARGED
0.39 20.0 FLOOD RISK
0.40 20.0 oK
0.34 20.0 oK

Level
Exceeded

©1982-2020 Innovyze
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DS/SSK1500M/3/25/V2

Model: SSK1500M

INTRODUCTION

The STORMSHARK s a cutting-edge hydrodynamic vortex separator that sets the standardinthe
industry withits unique patented design and exceptional performance. Engineered specifically for
Sustainable Drainage Systems (SuDS) treatment trains, the STORMSHARK delivers outstanding water
quality treatment while significantly enhancing amenity and bio diversity downstream. It serves as a
powerful guardian, effectively protecting controlled waters from harmful sediment-bound pollutants.

Manufacturedin Germany for the global stormwater management market, every modelinthe
STORMSHARK range not only meets but exceeds the most stringent German Stormwater Treatment
standards, including DWAM153 D24 and D25. Furthermore, the STORMSHARK has undergone rigorous
testinginthe United States, fully complying with the guidelines established by the New Jersey
Department of Environmental Protection (NJDEP).

The STORMSHARK's remarkable flexibility allows it to operate both online and offline, seamlessly
integrating with or without an external bypass unit. This adaptability positions it as the definitive solution
forawide range of multi-treatment water purification processes.

DESIGN CERTIFICATION & TESTING

o NJDEP 2021
o NRW Trennerlass (Independent German Lab & field test)

« DIBt FEATURES

PERFORMANCE o Single piece unit

e Easilyinstalledin PCC chambers
The STORMSHARK removes sediment bound contaminants. Available in differing sizes to suit site o Patented designthathasbeentested
flows and conditions. The STORMSHARK removes over 50% of fine TSS (0-200 microns, median » Noheadloss; the levelinverts remain stable
size 75 microns) at design flows and up to 99% of TDS 0.1to O.4mm (coarse). e Cannotbecome airlocked

o Inletdeflectorplate creates avortex
MITIGATION TS TOTAL TOTAL » Retains floatable materials and liquids

TotalSuspendedSolids  METALS HYDROCARBONS « Preventsre-suspension of settled solids

o Upwardflow provides a uniform flow pathway,
IS0 2 975 0.79 even at high design flows
NJDEP*1 05 0 0 o Sharktoothed weirensures balanced, optimised flow
Turtle Enviro*2 0.5 0.4 0.45 e Simple maintenance required
British Water Code of Practice*3 0.8 0.6 0.96%3 * 25yearwarranty
*1NJDEP protocol
*2“Bestadvice” (inpart as NJDEP only covers TSS) °
*3The British Water Code of Practice (Assessment of Manufactured Treatment Devices. Designed to Treat Surface ’/ \
Water Runoff) usina DiBT and EN858 data. \\
PLASTICS N I /] A
NRWTested Polyethelene Polystyrene c \
% Retained 0.6224 0.7541 ]

o

The STORMSHARK hydraulic flow rates have larger pipe connection sizes, ideal for sites where higher
peak flows are anticipated orrequired. The STORMSHARK also affords ease of connectionto &
twinwall and other structural wall drainage pipes commonly used in the UK storm water drainage l
market. B
*Adjustable feet are fitted to this model, so the levels can be adjusted, if fitted into pre cast SPECIFICATION
concrete chamber.

OverallHeight A: 1950mm
INSTALLATION: Minimum @ chamber required B: 1500mm
Theinstallation design should consider traffic loadings, ground conditions and variable ground Height toInlet centre C: 1580mm
water elevations. If inany doubt consult your schemes’ Designer/Engineer. A suitably qualified Standard Pipework Connection: 450mm
professionalis required to sign off the installation. Sediment Storage Capacity: 0.96m?

Qil/Debris Storage Capacity: 420litres

Machine Weight: 95kg
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MORTAR BEDDING & HAUNCHING TO
COVER AND FRAME TO CLAUSE E6.7

COVER COMPLYING WITH CLAUSE E.2.32.
600x600 CLEAR OPENING

MORTAR BEDDING & HAUNCHING TO
COVER AND FRAME TO CLAUSE E6.7

COVER COMPLYING WITH CLAUSE E.2.32.

600x600 CLEAR OPENING

MINIMUM 1 COURSE OF CLASS B
ENGINEERING BRICKS OR PCC
SEATING RINGS

HEAVY DUTY REINFORCED CONCRETE
COVER SLAB TO BS EN752-3 WITH
750 X 600 ACCESS HOLE.

675 mm MAXIMUM TO FIRST

TYPE 1 COVER FRAME SEATING RING

LADDER RUNG FROM COVER LEVEL

ON MANHOLES LESS THAN 1.5m
DIAMETER REDUCING SLAB NOT TO
BE USED AND PC RINGS TO
CONTINUE UP TO COVER SLAB

LIFTING EYES IN CONCRETE

SEE MH SCHEDULE FOR DEPTH E
TO SOFFIT
IN-SITU CONCRETE TO BE GEN3
(DESIGNED TO BRE SPECIAL DIGEST 1
CONCRETE IN AGGRESSIVE GROUND

4

RINGS TO BE POINTED

IN SITU BENCHING-

TOPPING TO BE BROUGHT UP
TO A DENSE, SMOOTH FACE,
NEATLY SHAPED AND FINISHED

HIGH-STRENGTH CONCRETE 3
TO ALL BRANCH CONNECTIONS )

[T 1 WITH 600 X 600 ECCENTRIC ACCESS
HOLE (BS EN752-3) BEDDED ON
= APPROVED MORTAR
' I I/\7
= 600x750 COVER SLAB OPENING
——
PRECAST CONCRETE MANHOLE SECTIONS AND
COVER SLAB TO BE BEDDED WITH MORTAR,
— PLASTOMERIC OR ELASTOMERIC SEAL CONFORMING
TO BS EN 1917 AND BS 5911-3 SEE CLAUSE E2.29
—
=
=
2 CONCRETE SURROUND MINIMUM 150 mm THICK
— = BACKFILL EXCAVATION AND COMPACT TO CL E3.4
S OR USE CONCRETE BACKFILL
——
SEE MH SCHEDULE FOR PC
—— L RING INTERNAL DIAMETER
—
BENCHING SLOPE TO BE 1:10 TO 1:30
— THE BOTTOM PRECAST SECTION
TO BE BUILT INTO BASE CONCRETE
MINIMUM 75 mm

(MINIMUM THICKNESS 20 mm)
SELF-CLEANING TOE HOLES TO K

BE PROVIDED WHERE CHANNEL
EXCEEDS 600 mm WIDE

INVERTS TO BE FORMED

= fo

USING CHANNEL PIECES l

[ | WITH 600 X 600 ECCENTRIC ACCESS MINIMUM 1 COURSE OF CLASS B
- . |‘  HOLE (BS EN752-3) BEDDED ON ENGINEERING BRICKS OR PCC
APPROVED MORTAR SEATING RINGS
L 600x750 COVER SLAB OPENING HEAVY DUTY REINFORCED CONCRETE
- = 7 COVER SLAB TO BS EN752-3 WITH
= [ SHAFT DIAMETER 1200mm 750 X 600 ACCESS HOLE.
- . - 675 mm MAXIMUM TO FIRST
LADDER RUNG FROM COVER LEVEL
IN-SITU CONCRETE TO BE GEN3
(DESIGNED TO BRE SPECIAL DIGEST 1
CONCRETE IN AGGRESSIVE GROUND
= PRECAST CONCRETE MANHOLE SECTIONS AND )
2 COVER SLAB TO BE BEDDED WITH MORTAR, SEE MH SCHEDULE FOR DEPTH
= PLASTOMERIC OR ELASTOMERIC SEAL CONFORMING TO SOFFIT
= TO BS EN 1917 AND BS 5911-3 SEE CLAUSE E2.29
L 230/mm S CONCRETE SURROUND MINIMUM 150 mm THICK
S BACKFILL EXCAVATION AND COMPACT TO CL E3.4
N OR USE CONCRETE BACKFILL LIFTING EYES IN CONCRETE
RINGS TO BE POINTED
IN SITU BENCHING-
@ HIGH-STRENGTH CONCRETE
[ SEE MH SCHEDULE FOR PC TOPPING TO BE BROUGHT UP
T, RING INTERNAL DIAMETER TO A DENSE, SMOOTH FACE,
— THE BOTTOM PRECAST SECTION NEATLY SHAPED AND FINISHED
TO BE BUILT INTO BASE CONCRETE TO ALL BRANCH CONNECTIONS
\ ) BENCHING SLOPE TO BE 1:10 TO 1:30 SELF-CLEANING TOE HOLES TO
— \ BE PROVIDED WHERE CHANNEL
— EXCEEDS 600 mm WIDE
INVERTS TO BE FORMED
USING CHANNEL PIECES
/

f/' 225 mm TO UNDERSIDE OF CHANNEL

JOINT TO BE AS CLOSE AS
POSSIBLE TO FACE OF

JOINT TO BE AS CLOSE AS
POSSIBLE TO FACE OF
MANHOLE TO PERMIT

FOR ROCKER PIPE DETAILS
REFER TO CLAUSE E6.6.2

|
<

CONSTRUCTION JOINT

S

|
';— 225 mm TO UNDERSIDE OF CHANNEL

CONSTRUCTION JOINT
[ v
/ DISTANCE BETWEEN TOP OF PIPE AND
UNDERSIDE OF PRECAST SECTION TO BE
g\/ MINIMUM 50 mm TO MAXIMUM 300 mm

SATISFACTORY JOINT AND

MANHOLE TO PERMIT
SATISFACTORY JOINT AND
SUBSEQUENT MOVEMENT

MINIMUM WIDTH OF BENCHING FOR

SUBSEQUENT MOVEMENT

LANDING AREA TO BE 500 mm
FROM THE EDGE OF THE LADDER
TO THE EDGE OF THE CHANNEL

LADDER COMPLYING WITH BS

DOUBLE STEP RUNGS

COMPLYING WITH CLAUSE E2.33

MINIMUM WIDTH OF BENCHING
OPPOSITE LADDER TO BE 225 mm

EN 14396 AND CLAUSE E2.37

PIPE JOINT WITH CHANNEL TO
BE LOCATED MINIMUM 100 mm
INSIDE FACE OF MANHOLE

L

= FOR ROCKER PIPE DETAILS
- REFER TO CLAUSE E6.6.2
L ]
|
—
MINIMUM WIDTH OF BENCHING
OPPOSITE LADDER TO BE 225 mm

PIPE JOINT WITH CHANNEL TO

e

\/
500 mm

MINIMUM FROM

EDGE OF STEP IRONS \-/

TYPICAL MANHOLE DETAIL - TYPE B

BE LOCATED MINIMUM 100 mm
INSIDE FACE OF MANHOLE

TYPICAL MANHOLE DETAIL - TYPE A

(DEPTH TO SOFFIT 3m - 6m)
SCALE - NTS

675x675 COVER 675x675 OPENING IN
_\ / COVER SLAB

PRECAST CONCRETE CHAMBER

SECTIONS AND COVER SLAB

STEP RUNGS TO BE PLASTIC
ENCAPSULATED AND SET AT 250 \
CENTRES BS EN 13101

GEN3 CONCRETE —————~

SURROUND 150 THICK

| /]
< /
f VA 2 -4 COURSES OF CLASS B
~| / ENGINEERING BRICKS, CONCRETE
— BLOCKS OR PRECAST CONCRETE
g COVER FRAME SEATING RINGS

e

REFER TO MH SCHEDULE
=

— LIFTING EYES IN CONCRETE
RINGS TO BE POINTED

| | BENCHING SLOPE TO
/"K BE1IN10TO 1IN 30
\

HIGH STRENGTH CONCRETE —/
TOPPING TO BE BROUGHT UP TO A
DENSE SMOOTH FACE NEATLY
SHAPED & FINISHED TO ALL
BRANCH CONNECTIONS (MINIMUM
THICKNESS 20mm)

BOTTOM PRECAST CONCRETE RING
TO BE BUILT INTO BASE CONCRETE
MIN 75mm

DISTANCE BETWEEN TOP OF PIPE AND
UNDERSIDE OF PC CHAMBER TO BE
50mm MIN, 300 MAX

\ 225mm TO BARREL

ALL IN SITU CONCRETE TO BE /

GEN3 WITH SULPHATE
RESISTING CEMENT UNLESS
OTHERWISE AGREED

INVERTS FORMED /
USING CHANNEL PIPES

OF PIPE

THE USE OF PRECAST RECTANGULAR
CONCRETE MANHOLE UNITS WITH 150
GEN3 CONCRETE SURROUND SHALL BE
PERMITTED WHERE ACCEPTED BY THE
ENGINEER AND THE UNDERTAKER.

MANHOLE DETAIL - TYPE C

(DEPTH TO SOFFIT 1.0m - 1.5m )

SCALE - NTS

(DEPTH TO SOFFIT 1.5 - 3m)

DISTANCE BETWEEN TOP OF PIPE AND
UNDERSIDE OF PRECAST SECTION TO BE
MINIMUM 50 mm TO MAXIMUM 300 mm

TYPE 1 COVER FRAME SEATING RING

BENDS UP TO 45° ANGLE CAN

BE USED ON ANY INLET

INLET ADAPTOR

MAIN
FLOW

WHERE CHAMBERS ARE POSITIONED

ON 90° CORNERS, ALWAYS USE THE
MAIN CHANNEL BY FITTING 45° BENDS
ON THE INLET/OUTLET

100mm
COUPLING

PPIC 150mm
INLET

7

BENDS UP TO 45° ANGLE CAN
BE USED ON ANY INLET

SHORT STEEP BRANCH CONNECTIONS
SHOULD PREFERABLY BE CONNECTED
VIA 45° INLET, USING A BEND WHERE

NECESSARY

PPIC

BASE DETAIL

SCALE - NTS

SCALE - NTS

COVER COMPLYING WITH CLAUSE
MORTAR BEDDING & HAUNCHING TO E.2.32. 600x600 CLEAR OPENING
COVER AND FRAME TO CLAUSE E6.7 ACCESS OPENING RESTRICTED

TO 350 MM DIAMETER OR
SURFACE COURSE 300 MM X 300 MM IF DEPTH
BINDER COURSE :I | l:\ OF CHAMBER TO INVERT IS > 1 M
BASE COURSE A N

] MINIMUM 1 COURSE OF CLASS B
PRECAST CONCRETE SLAB ENGINEERING BRICKS OR PCC
OR IN-SITU CONCRETE - SEATING RINGS
SLAB TO SUPPORT COVER
AND FRAME /! - TYPE 1 SUB BASE
(THICKNESS VARIES)
FLEXIBLE SEAL
TEMPORARILY CAP SHAFT )
DURING CONSTRUCTION 450mm OR 600mm
. INTERNAL DIAMETER

ACCESS OPENING RESTRICTED
TO 350 MM DIAMETER OR

300 MM X 300 MM IF DEPTH

OF CHAMBER TO INVERT IS>1M

COVER AND FRAMES SHALL COMPLY
WITH BE EN 124, BS7903 AND CLAUSE
E2.32

MORTAR BEDDING & HAUNCHING TO
COVER AND FRAME TO CLAUSE E6.7

N\

150 mm DEEP

CONCRETE COLLAR

JOINTS BETWEEN BASE AND
SHAFT AND BETWEEN SHAFT

COMPONENTS TO BE FITTED

RN

TYPE 1 SUB BASE
(THICKNESS VARIES)
OR CONCRETE SURROUND

BASE UNIT TO HAVE ALL

TEMPORARILY CAP SHAFT
DURING CONSTRUCTION

WITH WATERTIGHT SEALS

FLEXIBLE SEAL

CONNECTIONS WITH SOFFIT
LEVELS SET NO LOWER THAN
THAT OF THE MAIN PIPE

K

JOINT TO BE AS CLOSE

—=— GRANULAR BEDDING MATERIAL

AS POSSIBLE TO FACE OF
CHAMBER TO PERMIT

SATISFACTORY JOINT AND
SUBSEQUENT MOVEMENT

FOR CONNECTING PIPES OF 100 mm OR LESS

THE INVERT OF CONNECTING PIPE SHALL BE
AT LEAST 50 MM ABOVE THAT OF THE MAIN PIPE

INSPECTION CHAMBER DETAIL - TYPED

4509 & 6009 (DEPTH TO SOFFIT 3m)

D400 COVER

SCALE - NTS

S
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STANDARD TUMBLING
BAY JUNCTION ] A
FORMATION LEVEL FORMATION LEVEL
TRENCH WIDTHS CARE TO BE TAKEN TO MAINTAIN | PRECAST CONCRETE
TYPE 1 BACKFILL MATERIAL TYPE 1 BACKFILL MATERIAL FLEXIBILITY OF JOINTS MANHOLE SECTION SEWER DIAMETER | DROP SHAFT DIAMETER
~t—— BENEATH BUILDINGS, 6F1/6F4 ~t——— BENEATH BUILDINGS, 6F1/6F4 PIPE & OVERALL 3 (mm) (mm)
/J\-’/" BACKFILL MATERIAL BENEATH BACKFILL MATERIAL BENEATH B SPLASH GUARD/PIPE STOPPER IN
__:,,__\/\/—— HIGHWAYS/ EXTERNAL HARD :%/\/: HIGHWAYS/ EXTERNAL HARD TRENCH WIDTH f RODDING EYE IF REQUESTED BY 225-300 225
AREAS AND GENERAL EXCAVATED AREAS AND GENERAL EXCAVATED o — THE UNDERTAKER/COUNCIL
FILL MATERIAL ELSEWHERE. FILL MATERIAL ELSEWHERE. 100 550 : 375 300
| | 150 600 | 450 375
| 225 700
< e 200 850 ADDITIONAL ROCKER PIPES MAY L— . INVERT OF RODDING EYE TO BE 525-600 450
> & > E BE NECESSARY FOR TRANSITION : ~ NOT GREATER THAN 1.5m ABOVE 675 525
DOWNPIPE. A |
450 1150 y
GEN3/ST4 5 ! 525 1200 THE CONNECTION AT THE BOTTOM OF THE BACKDROP IS
CONCRETE @ GRANULAR @ @ 600 1350 BACKDROP PIPE SET TO BE MADE AT SOFFIT LEVEL IN MANHOLES MAX. PIPE
MATERIAL VERTICAL SIZE 825mm AND AT SPRINGING LEVEL IN MANHOLES PIPE
> (REFER TO TABLE 675 1450 SIZE 900 TO 1500mm
FOR RIGID PIPES OR > 750 1500 CONSTRUCTION
FLEXIBLE PIPES
) 825 1600 JOINT o25mm MIN GEN3/ST4 INSITU CONCRETE  VERTICAL RODDING EYE MAY BE REQUIRED IN
- . SITUATIONS WHERE BLOCKAGES ARE HIGH RISK.
Bc + 300 min Bc + 300 min 900 1900 CONCRETE SURRO SURROUND (DESIGNED TO BRE SPECIAL
S— . - DIGEST 1 CONGRETE IN AGGRESSIVE THE TUMBLING BAY SHALL BE BUILT INTO THE MANHOLE
Bc + 600 max Bc + 600 max 1050 2100 TO BACKDROP TO BE e CHAMBER BELOW ANY REUCING SLAB
: CAST INTEGRAL WITH GROUND)
TO BE USED WHERE COVER TO PIPE IS: 1200 2300 MH SURROUND
LS L e s CLASS S BEDDING DETAIL /
: ' SHORT RADIUS 90 DEGREE
3. LESS THAN 0.6m IN LANDSCAPED AREAS Y VALUE: HARD SPOTS/IRREGULAR TRENCH BOTTOM BC/4 1500 2700 BEND
4. LESS THAN 0.3m BENEATH BUILDING SLABS (200mm MIN), EVEN TRENCH BOTTOM BC/6 (100mm MIN). 1800 3100

BC = OUTSIDE PIPE DIAMETER

CLASS Z BEDDING DETAIL

Y VALUE: HARD SPOTS/IRREGULAR TRENCH BOTTOM BC/4
(200mm MIN), EVEN TRENCH BOTTOM BC/6 (100mm MIN)
BC = OUTSIDE PIPE DIAMETER

TYPICAL VERTICAL BACKDROP DETAIL

NOTE : WHERE THE DROP IS NOT EXCESSIVE A 45° DROP PIPE MAY BE USED

ROCKER PIPE

SEE TABLE _¢

COVER AND FRAMES SHALL COMPLY
WITH BS EN 124, BS7903 AND CLAUSE
E2.32. 600x600 / 450x450 CLEAR OPENING

ACCESS OPENING RESTRICTED
TO 350 MM DIAMETER OR

300 MM X 300 MM IF DEPTH

OF CHAMBER TO INVERT IS > 1M

MINIMUM 1 COURSE OF CLASS B
ENGINEERING BRICKS OR PCC

/‘\ IF CLEARANCE IS LESS THAN
. 300mm THIS DETAIL WILL BE M JOINTS TO BE AS CLOSE AS POSSIBLE TO CONCRETE
BS EN 1610:1998 ANNEX B TABLE B.15
COARSE AGGREGATE - PIPE BEDDING BS EN 13242, COARSE AGGREGATE (CLAUSE 4.3.2) REQUIRED : , SURROUND TO PERMIT A SATISFACTORY JOINT AND
ROCKER PIPE SUBSEQUENT MOVEMENT

SIEVE | PERCENTAGE BY MASS PASSING BS SIEVES FOR NOMINAL SIZES SEE TABLE ROCKER PIPE
SIZE - GRADED AGGREGATE SINGLE-SIZED AGGREGATE CATEGORY FOR GENERAL Gc80-20 - SEETABLE
(mm) GRADING REQUIREMENTS g e 2 d g — e d

(mm) (mm)

40to 5 20105 14105 40 20 14 10 CATEGORY FOR GTor (NO REQUIREMENTS) NOMINAL DIA. | EFFECTIVE LENGTH
50.0 100 | 100 e II(I):I:/EERDANCES AT MID-SIZE (mm) (m)

GRAVEL - F1.5 150 to 600 0.6
375 |90-100 |100 | - 85-100 | 100 | e | e SQIESORE lF:’IFI\l'\é'AX'MUM CRUSHED ROCK, RECYCLED = v T = = AT T =
(‘ONQI'E?\I'(I')Q ° AGGREGATE - F4 AN Vi 675 to 750 1.0
200 | 35-70 90-100 | 100 0-25 85-100 | 100 | - . £ ROCKER PIPE /
14.0 90 - 100 85-100 | 100 NOMINAL PIPE DIAMETER AGGREGATE SIZE, mm SEE TABLE ‘ ’ 825 & over 125
BN AR B N E— - mm | GRADED SINGLE SIZED 150 MIN GENS3/ST4 g(E)g?iI;LTEIPE
CONCRETE \/C
10.0 10 - 40 30 - 60 50 - 85 0-5 0-25 0-50 85 - 100
SURROUND TO PIPES
5.0 0-5 0-10 0-10 | oo 0-5 0-10 0-25 NOT EXCEEDING 140 - 4/10 ELEVATION PLAN
2% |— |— |- = |- |- 0-5 CXCEEDNG 140BUTNOT | zriaorazo | 40 edor SPECIAL PIPE CROSSOVER DETAIL
REQUIRED IF CLEARANCE BETWEEN PIPES
RIGID PIPES BEDDING GRADING EXCEEDING 400 2“;;&‘)/20 %1/266/1‘216/40 CROSSING EACH OTHER IS LESS THAN 300mm
or or

FOR RIGID PIPES THE BEDDING SHOULD BE SINGLE SIZE MATERIAL OR GRADED

MATERIAL FROM 5mm UP TO A MAX SIZE OF 10mm FOR 100mm PIPES; 14mm FOR MORTAR BEDDING & HAUNGHING T0

150mm PIPES; 20mm FOR 225mm TO 600mm PIPES; 40mm FOR OVER 600mm PIPES FLEXIBLE PIPE BEDDING, HAUNCHING COVER AND FRAME TO GLAUSE 267

SURFACE COURSE T T T
BINDER COURSE —~ :I \\
COMPRESSIBLE BOARD OR PREFORMED BASE COURSE L

CARRIAGEWAY GULLY GRATINGS AND FRAMES SHALL BE
DUCTILE IRON TO BS EN 124: CLASS D400 THE GRATING AND
FRAME SHALL BE NON-LOCKING CAPTIVE HINGED AT
TRAFFIC FLOW END, ELSEWHERE CLASS C250 MAY BE USED

/_\ CORBELLED SOLID CLASS B
L ENGINEERING BRICKWORK

FLEXIBLE JOINT FORMED WITH
COMPRESSIBLE BOARD OR PREFORMED
JOINT FILLER FOR FULL THICKNESS OF
CONCRETE BED OR SURROUND.

150mm GRADE GEN3/ST4 CONCRETE
SURROUND TO ALL PIPEWORK LESS
THAN 1.2m COVER FROM FINISHED
SURFACE LEVEL

900

\— STOPPER ON

RETAINER CHAIN 1509

LEADER

450 I

150mm ST4/GEN3 ——

CONCRETE SURROUND 45° OBLIQUE JUNCTION
NOTES
1. MAXIMUM TRENCH WIDTH 150mm GULLY LEAD 600mm.
2. NUMBER OF BENDS MAY VARY DUE TO SITE
DIFFERENCES. CARRIER DRAIN
3. CONCRETE SURROUND OF PIPES SHALL ALWAYS

FINISH AT A JOINT.

TYPICAL ROAD GULLY DETAIL

OR IN-SITU CONCRETE SLAB TO

JOINT FILLER FOR FULL THICKNESS OF \\
[ SUPPORT COVER AND FRAME

|
PIPE @ JOINT THICKNESS / = ]
I e
>1200 54mm / e _,L CLEXIBLE
| | PIPE JOINT
COMPRESSIBLE JOINTS FOR CONCRETE
FILLER TABLE SURROUND TO PIPES
(BITUMEN IMPREGNATED INSULATING (AT EACH PIPE JOINT)
BOARD TO BS EN 622-1 AND BS EN 622-4)

SEATING RINGS

TYPE 1 SUB BASE
(THICKNESS VARIES)

INSITU PIPE CONNECTOR

WAVIN NE950/ NE960

450mm OR 600mm

I~

INTERNAL DIAMETER

COMPACTED GRANULAR BEDDING
MATERIAL FOR LOAD CLASS B125 OR

ECO-GRID ALUCOVER DS-LINE S =
DOUBLE SEALED RECESSED COVER. ' Y L
OPENING INSLABTO SUIT REF DS-60-6060 (6008 CHAMBER)
660x660 / 510x510 FRAME REF DS-60-4545 (4500 CHAMBER). A
SIZE 600x600 / 450x450 OPENING WIDTH. s = ¥ =
100mm WIDE CONCRETE 660x660 / 510x510 OVERALL SIZE ‘ ) C \
COLLAR. DEPTH TO SUIT 750 / 600 = S
SLAB THICKNESS SsL ; :
\\ A4 { - - )

¢
.

/
SLAB

FOO02 }

GEN3/ST4 CONCRETE SURROUND FOR
LOAD CLASS D400 (VARIES 150mm MIN)

BASE UNIT TO HAVE ALL
CONNECTIONS WITH SOFFIT

COVER AND FRAME BED ON EPOXY
MORTAR. REBATE TO BE INFILLED

6009 / 4500 PPIC. REFER FOLLOWING INSTALLATION
TO TYPICAL DETAIL

INTERNAL MANHOLE DETAIL

LEVELS SET NO LOWER THAN
THAT OF THE MAIN PIPE

TYPE D INSPECTION CHAMBER BACKDROP DETAIL - TYPE D
NOT TO SCALE 4509 & 60094 (DEPTH TO SOFFIT 3m) D400 COVER

NOTE: COVER SET AT SSL. ARCHITECT TO DETAIL INTERFACE WITH PROPOSED FLOOR FINISH

SCALE - NTS
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COVER AND FRAME

BEDDED ON MORTAR \

PULL HANDLE

*%

VORTEX FLOW CONTROL
FITTED WITH PIVOTING
BY-PASS DOOR

150mm MIN. CONCRETE
SURROUND

MIN SUMP WIDTH: 390mm
MIN SUMP DEPTH: 500mm

DOUBLE STEPS AT 250/300
CENTRES VERTICALLY

1220 x 675 CLASS D400

! |
| T
CL | I
CLASS B SOLID | \ T - I | o
ENGINEERING — |t /_ EYE BRACKET FOR 3000 | | S
BRICKS A4 OPERATING ROPE ROCKER PIPE — | : |
\ ol | -
————— MOUNTING BLOCK | | ~
*x MIN HEIGHT: 1265mm | |
EEE%AI\QSETFE . 1800 PIVOTING BY-PASS DOOR MIN WIDTH: 1295mm | |
oo ] | OPERATING STEEL ROPE | | N
| (€]
UNITS " — | | N
VORTEX FLOW CONTROL . e
150mm — FITTED WITH PIVOTING - :
CONCRETE BY-PASS DOOR FIXING LUGS WITH NEOPRENE )|
SURROUND RUBBER GASKET & MASONRY 7920
/ STUD ANCHOR FIXING BOLTS { 1255
A PIVOTING BY-PASS DOOR
= WITH SURFACE BOX FOR
s INVERTS - \ STEEL OPERATING ROPE
LEVEL OUTFLQW
) INFLOW(S) <SYEL |\ = 8
— - 18000 PCC
[ | ol 390 | CHAMBER s
4 o o
CONCRETE — [+ | S 5 S
BENCHING -
OUTLET v
[/ SPIGOT
/ INTAKE

25mm THICK HIGH
STRENGTH TOPPING

225mm THICK CONCRETE BASE BELOW
UNDERSIDE OF RING. RING TO EXTEND
50mm BELOW BENCHING

DN

PIPE

VORTEX FLOW CONTROL MANHOLE

NOT TO SCALE

FOR LOCATION OF VORTEX FLOW CONTROL MANHOLES REFER

TO ROC DRAINAGE GENERAL ARRANGEMENT DRAWINGS

Hydro-Brake Optimum Flow Control including:

e 5 mm grade 304L stainless steel

e Integral stainless steel pivoting by-pass door allowing
clear line of sight through to outlet, c/w stainless steel
operating rope

MASONRY STUD ANCHO
FIXING BOLTS*

HYDRO-BRAKE OPTIMUM

FLOW CONTROL FITTED WITH
PIVOTING BYPASS DOOR*

_TA

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

el
RUBBER GASKET
b.

Technical Specification
Control Point Head (m) Flow (I/s)
Primary Design 1.925 20.000
Flush-Flo 0.564 19.987
[ )
Kick-Flo 1.199 15.960 .
[ )
Mean Flow 17.407 .
B [ )
POSITION & DIRECTION ’_>
OF INLET PIPE(S) WILL
BE SPECIFIED ON THE
CONTRACT DRAWINGS .
- ’_\
s b . V\'\— .
A s '
T_ :> » A —>
. - >
3 / )
- /
N T 100mm MIN
BENCHING FOR FIXINGS
B
WA
—T 5T — _r,_ —_——
’ ] e
—> ) = =>
ol MT4L"
i R T
S > - \2
\

IMPORTANT:

390

SECTION A-A

S LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS

* WHERE SUPPLIED

195

SUMP

2251.D. OUTLET
(MINIMUM)

Media blasted fir corrosion resistance
Stainless steel fixings
Rubber gasket to seal outlet

Variable flow rate post installation via adjustable inlet
Indicative weight: 80kg

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

PIVOTING BYPASS
/ DOOR OPERATING

STEEL ROPE*

1265

PIVOTING
BYPASS DOOR*

. -

a| <

920

1295

SECTION B-B

HYDRO-BRAKE FLOW CONTROL & HYDRO-BRAKE OPTIMUM FLOW CONTROL ARE REGISTERED TRADEMARKS FOR FLOW
CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

DESIGN The head/flow characteristics of this SHE-0185-2000-1925-2000
ADVICE Hydro-Brake Optimum Flow Control are unique. Dynamic hydraulic modelling
evaluates the full head/flow characteristic curve.

' The use of any other flow control will invalidate any design based on this data

o and could constitute a flood risk.
DATE
SITE Premier Inn, Manchester Airport SHE-0185-2000-1925-2000
DESIGNER _|Andy James Hvd i

ro-Brake Optimum

REF 4700 y P

© 2025 Hydro International Ltd, Unit 2, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon BS21 6FT. Tel; 01275 878371 Web; www.hydro-int.com Email; enquiries@hydro-int.com

3750 ROCKER

DOUBLE COVER, 150 THICK,
BEDDED ON MORTAR

IRON COVER

lf 1200x675 MULTIPLE DUCTILE

MIN 150mm INSITU GEN3
CONCRETE SURROUND

STORMSHARK SSK1200M
HYDRODYNAMIC
SEPARATOR FITTED IN 1.2m@
PCC MANHOLE CHAMBER

3000 TWINWALL

ROCKER PIPE x

STORMSHARK UNIT TO BE
SITED CENTRALLY & FIXED TO
CHAMBER WITH SUPPLIED
ANTI-BUOYANCY ANCHORS.

PCC CHAMBER
RINGS

225mm THICK CONCRETE BASE.

BOTTOM PRECAST SECTION TO ——

BE BUILT INTO BASE BY 75mm

STORMSHARK UNIT MUST BE INSTALLED
ABSOLUTELY HORIZONTAL. BOTTOM OF
CHAMBER TO BE FILLED AT THE BASE
WITH 100mm GEN3 CONCRETE TO
STABILISE FLOW BREAKER PLATES

RAVEN-EYE SENSOR MOUNTED — |

1200x675

ABOVE INCOMING CHANNEL. REFER
TO MANUFACTURER INSTALLATION
RECOMMENDATIONS/ REQUIREMENTS

675 MAX

1240

100

.
i .Z :
“ . 4 . ;

STORMSHARK
INSTALLATION DETAIL

INTERNAL SOIL

ACCESS FITTING
ABOVE GROUND

300x300 POCKET FORMED IN SLAB
AROUND DRAIN POINT TO BE BACK-
FILLED FOLLOWING CONNECTION
OF ABOVE GROUND PIPEWORK

150mm THICK CONCRETE
SURROUND TO REST BEND

TYPICAL FWP/RWP BASE DETAIL

SCALE - 1:10
FOR COUPLING AND SOIL/WASTE STACK
DETAILS REFER TO ABOVE GROUND
gOLmB%/?;ND DRAINAGE DESIGNER'S DRAWINGS

300x300 POCKET FORMED IN SLAB
AROUND DRAIN POINT TO BE BACK-

\
\ / FILLED FOLLOWING CONNECTION
! ! OF ABOVE GROUND PIPEWORK
\
‘ /
/
Q

— BRICKWORK OR CONCRETE —

BLOCKS TO BE CORBELLED
(MAX 30mm PER COURSE) TO
SUIT COVER

STEP RUNGS TO BE PLASTIC
ENCAPSULATED AND SET AT
250 CENTRES TO BS EN 13101

T‘

<Q

GEN3 CONCRETE WITH
SULPHATE RESISTING CEMENT

UNLESS AGREED OTHERWISE

CHAMBER WIDTH IS TO BE INCREASED —
FOR PIPES LARGER THAN 225 DIA. TO
GIVE 225 BENCHING EACH SIDE WITH

BRICKWORK/BLOCKWORK CORBELLED

TO SUIT COVER.

SECTION A-A

PIPE JOINT WITH CHANNEL —

TO BE LOCATED INSIDE
FACE OF CHAMBER

-

— PIPE JOINT WITH CHANNEL TO BE
LOCATED INSIDE FACE OF CHAMBER

JOINT TO BE AS CLOSE AS
POSSIBLE TO FACE OF MANHOLE
TO PERMIT SATISFACTORY JOINT
AND SUBSEQUENT MOVEMENT.

A< EL

THE USE OF PRECAST RECTANGULAR

CONCRETE MANHOLE UNITS WITH 150
GEN3 CONCRETE SURROUND SHALL BE
PERMITTED IN LIEU OF BRICKWORK OR
BLOCKWORK

.

PLAN ON C-C

MANHOLE DETAIL TYPE E

(FOUL FLOW METER)

SCALE - 1:20

HIGH STRENGTH CONCRETE
TOPPING MIN. 20 THICK. GEN3
CONCRETE BENCHING, SLOPE
7 TO BE BETWEEN 1:10 AND 1:30.

FLOOR GULLY EXTENSION PIPE CUT
TO SUIT & CONNECTED TO REST
BEND WITH PROPRIETARY ADAPTOR

REST BEND (C/W TEMPORARY END
CAP) SET AT SPECIFIED INVERT
LEVEL, 150MIN GEN3/ST4 CONCRETE
BED & SURROUND.

SCALE 1:25
<
TYPICAL FWP/RWP BASE DETAIL
(ABOVE FOUNDATION)
SCALE - 1:10
5 - CLASS B ENGINEERING
BRICKS OR CONCRETE
675 MIN BLOCKS NOT LESS THAN
| 200 THICK
|
—— ~ ARCH OVER
PIPE.
225 TO BARREL
‘ J OF PIPE.
|
|
|
8|2
" INVERTS FORMED USING
CHANNEL PIPES
SECTION BB
FLOOR GULLY AS
SPECIFIED BY OTHERS
SsL
N7

SLAB

—

FLEXIBLE BEND (25° MAX.), 30°
OR 45° MAX. BEND AS REQUIRED

TRAPPED INTERNAL

FLOOR GULLY DETAIL

NOT TO SCALE
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1 | 2 | 3 | 4 | 5 | 6
Load Class F 900* Asphalt set 3-6 - b t fed i
Minimum X 200 sphalt set 3-omm minimum above top orf edge rai 1.0 Load Class
Dimensions (mm) __Y ;gg Channel Height (Less Y2 where applicable) Installation recommendations shown are ACO minimum recommendations for BS EN 1433:2002 load class requirements.
z
Mﬁgg{;‘ns () g gg 2.0 Ground Conditions

*Not suitable for carriageway of roads.

'Y2' Dimension

'Y3' Dimension

'Y' Dimension

1:10 ACO S Range Asphalt Pavement

Asphalt Pavement

L Sub base Composition

'X' Dimension

C

Concrete bed & haunch
strength minimum C20/25
(to BS EN-206:2013)

Concrete set 3-6mm minimum
above top of edge rail

Isolation joint to
engineers detail
(see note 4.0)

. 'Z' Dimension

'X' Dimension

'Y' Dimension

\ 'Z' Dimension

Concrete bed & haunch

strength minimum C20/25
(to BS EN-206:2013)

1:10 ACO S Range Concrete Pavement

NBS Specification:

Formation and Sideﬁll4

'Y' Dimension

\

> Formation and Sidefill

/

Blocks set 3-6mm minimum
above top of edge rail

Polymer Modified Mortar

The long term performance of a channel installation to sustain vertical and lateral loads depends upon A) ground conditions B) stability of the adjacent
pavement and C) a durable concrete bed and surround. The recommended installation detail may require the minimum dimensions to be revised to
achieve site specific load class requirements (referred to in 1.0 above).

3.0 Cutting and Jointing
Mitre joints are formed by cutting the channels to the required angle and butting them together with appropriate sealant (e.g. Sikaflex 11FC or similar)

or ACO Repair Kit. Where possible 90° joints and T's should be formed so that gratings do not have to be cut. Angles can be formed by connecting
them using proprietary PVCu pipework attached to ACO inlet/outlet endcaps. For further details please contact ACO Design Services Team.

Note: For Load Classes higher than C 250, mitred joints are not recommended in vehicular areas. Where requested ACO can custom manufacture
angled junctions to order.

4.0 Isolation Joints

The channel must be isolated from the surrounding environment. An isolation joint must be positioned up to 1500mm from the channel wall. Any
dowel bars must be located no nearer than 150mm from the channel wall. Other isolation joints in surrounding slab must be continued through the
channel. Additional crack control may be required to comply with specifier requirements.

5.0 Installation into in-situ Slab

Where a channel is to be installed into an existing concrete slab it is necessary to cut a suitably sized pocket in the slab. The channel will then need to
be bedded in polymer modified mortar of 25mm minimum thickness (this may vary depending on the type of mortar used). Engineering advice may be
necessary.

6.0 Temporary Installation
A channel installation is not complete until the final surfacing is laid. In any temporary condition, i.e. with the channel walls projecting above adjacent

ground, site traffic should not cross channels. Loose boards, stone fill or cover plates will not protect the channel walls or grating. A temporary
channel crossing should be formed by raising the ground level locally, to 3 - 6mm above top of edge rail, either side of a channel for a distance of 750
to 1000mm, to form ramps. Note that the channel load class should be adequate to carry the site traffic.

7.0 Block Pavements

The channel must be supported laterally. Blocks laid directly against a channel must be laid as a soldier course and restrained from movement by
bedding securely on the concrete haunch e.g. by using a polymer modified mortar for bed and perpendicular joints (e.g. RONAFIX mortar mix C or
similar). Blocks or slabs bedded on sand remote from the channel should be set at a higher level to compensate for possible settlement of the paving
in service.

8.0 Grate Locking System
Gratings should be securely fixed to the channel, where required, using an appropriate grate lock system (where available).

Where the grate locking system incorporates fixing bolts, these should be tightened to the torque of 40Nm.

Concrete

adjacent to frame
must be bedded -
using a polymer -
modified mortar -

9.0 Channel Protection

Avoid contact between compaction equipment and top of ACO channel edge rail. The installer must ensure that the finished surface level lies above
the top of the edge rail (by at least 3-6mm). Covering or protecting the grating, before concreting the haunch or laying blocks, removes the time and
cost associated with cleaning the channel and grating of cement material and embedded stones. (Please note that ACO channels must be installed
with the grating in place to prevent deformation of the channel).

10.0 Watertight Installation to BS EN 1433:2002
Where ACO channel joints/fittings and channel/pavement interfaces are to be sealed, an appropriate sealant should be used (e.g. Sikaflex 11FC or
similar). Guidance on the necessary surface preparation and/or priming should be sought from the sealant manufacturer.

For Guidance a typical method of application follows:

- The end faces of the channels are to be sound and free from dust, oil, and grease, with any loose material or dirt removed, e.g. by mechanical
wire brush. No water drops should be evident.

- Using a standard cartridge gun, apply the sealant evenly and with no flaws. The detail on the ends of a channel varies from one product to
another:
Products with a basically flat face - apply the sealant in a layer approximately 5mm thick to one face of the joint.
Products with a sealing groove within the end face - apply the sealant in a bead of approximately 10mm diameter into the sealing groove.
Products with a sealing groove following the inside shape of the channel - apply the sealant to the end face of the channel and to the

// /
/ sealant groove, such that when the joint is completed, the sealant will both cover the end face and fill the groove.
. Sand bedding - The chgnnel unit shouldlbe placed on the prepared concrelte bedding and prgssed against the previously placed channel unit. A sealed joint of
Obtion 1 Ontion 2 ‘ approximately 1-2mm width should be formed between adjacent channel units.
ption ption | 'X' Dimension - Excess sealant should be wiped from the inside face of the channel to leave a smooth finish.
i (See note 7.0) - The sealant is to be left to cure for 24 hours, during which time the sealant should be kept as dry as possible.
T
Note: Galvanised steel and iron products have good corrosion resistance to concrete and mortar products but may experience corrosion if high
e chloride and/or sulphate content is present. Use only good quality concrete and consider using corrosion inhibitors where necessary. The use of
=~ g protective coatings, such as paint, can minimise the risk of corrosion.
<
T~ E
\ o
- N
————e

1:10 ACO S Range Pavement (option 1 and 2)

ACO S Range™ should be specified in section Q10:180. Assistance in completing this clause can be found in ACO Technologies product entries in NBS Plus, or a model specification can be

downloaded from www.aco.co.uk. For further assistance, contact the ACO Water Management Design Services Team.

B 27.6.2016 Updated title block TS
Version Date Description Name
: Drawing 22554 i
ACO B Park . Revision: B
Hitchin Road | Number:
Bactorashi Tie:
edrorasnire .
C SG17 5TE, UK ACO S-RANGE S100 S020 CHANNEL
Tel: 01462 816666

INSTALLATION DETAIL DRAWING

1 | 2 | 3 4 | 5 | 6
Load Class A15 B 125 C 250 D 400** 1.0 Load Class
Minimum X 150 150 150 150 —— ) - ) . )
Dimensions (mm) _Y Full Channel Height (Less Y2 where applicable Grass or Asphalt Pavement Installation recommendations shown are ACO minimum recommendations for BS EN 1433:2002 load class requirements.
Z 150 150 150 150 . . -
i = 'Y2' Dimension 2.0 Ground Conditions
Maximum Y2 | 35 35 35 35 — s s e—r— . . . . " - )
Dimensions (mm) *y3 | 60 50 50 50 'Y3' Dimension The long term performance of a channel installation to sustain vertical and lateral loads depends upon A) ground conditions B) stability of the adjacent
Y4 | No front haunch Max 100 -] pavement and C) a durable concrete bed and surround. The recommended installation detail may require the minimum dimensions to be revised to

** Where regular HGV impacts are anticipated (e.g. roundabouts),
We reccomend that the concrete backing is laid to the top of the 1
ACO KerbDrain unit (i.e. Y2 =0, Y3=0).

Isolation joint to
engineers detail
(see note 4.0)

'Y' Dimension

'Z' Dimension

1:10 ACO KerbDrain KDHB Concrete Pavement

o

'Y4' Dimension

Asphalt Pavement

125mm

'Y' Dimension

d 'X' Dimension

Concrete bed & haunch i B
strength minimum C20/25
(to BS EN-206:2013)

Formation and Sidefill

'Z' Dimension

1:10 ACO KerbDrain KDHB Grass or Asphalt Pavement

Blocks set 3-6mm minimum
above top of concrete

Q
F’

~a
/7 N\,
| W R,
Option 1 Option 2

Polymer Modified Mortar

Paviours directly
adjacent to channel
must be bedded using a
polymer modified mortar

'Y' Dimension
(Less block/slab depth
and polymer modified
mortar - See note 5.0)

Sand bedding
—

c N 'X' Dimension
oncrete bed & haunch (See note 5.0)

strength minimum C20/25 T

'\ (to BS EN-206:2013) " 1

hﬁ: . Formation and Sidefill 44———-——""

achieve site specific load class requirements (referred to in 1.0 above).

3.0 Cutting and Jointing

Mitre joints are formed by cutting the channels to the required angle and butting them together with appropriate sealant (e.g. Sikaflex 11FC or similar)
or ACO Repair Kit. Angles can be formed using radius or mitre units or by connecting them using proprietary PVCu pipework attached to ACO
inlet/outlet endcaps. For further details please contact ACO Design Services Team.

Note: Where requested ACO can custom manufacture angled units to order.

4.0 Isolation Joints

The channel must be isolated from the surrounding environment. An isolation joint must be positioned up to 1500mm from the channel wall. Any dowel
bars must be located no nearer than 150mm from the channel wall. Other isolation joints in surrounding slab must be continued through the channel.
Additional crack control may be required to comply with specifier requirements.

5.0 Block Pavements

The channel must be supported laterally. Blocks laid directly against a channel must be laid as a soldier course and restrained from movement by
bedding securely on the concrete haunch e.g. by using a polymer modified mortar for bed and perpendicular joints (e.g. RONAFIX mortar mix C or
similar). Alternatively, extend concrete haunch up to finished paving level (as depicted in Option 2). Blocks or slabs bedded on sand remote from the
channel should be set at a higher level to compensate for possible settlement of the paving in service.

6.0 Watertight Installation to BS EN 1433:2002
Where ACO channel joints/fittings and channel/pavement interfaces are to be sealed, an appropriate sealant should be used (e.g. Sikaflex 11FC or
similar). Guidance on the necessary surface preparation and/or priming should be sought from the sealant manufacturer.

For Guidance a typical method of application follows:

- The end faces of the channels are to be sound and free from dust, oil, and grease, with any loose material or dirt removed, e.g. by mechanical
wire brush. No water drops should be evident.

- Using a standard cartridge gun, apply the sealant evenly and with no flaws. The detail on the ends of a channel varies from one product to
another:

- Products with a basically flat face - apply the sealant in a layer approximately 5mm thick to one face of the joint.

- Products with a sealing groove within the end face - apply the sealant in a bead of approximately 10mm diameter into the sealing groove.

- Products with a sealing groove following the inside shape of the channel - apply the sealant to the end face of the channel and to the

sealant groove, such that when the joint is completed, the sealant will both cover the end face and fill the groove.

- The channel unit should be placed on the prepared concrete bedding and pressed against the previously placed channel unit. A sealed joint of
approximately 1-2mm width should be formed between adjacent channel units.

- Excess sealant should be wiped from the inside face of the channel to leave a smooth finish.

- The sealant is to be left to cure for 24 hours, during which time the sealant should be kept as dry as possible.
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Highways Specification - Appendix 5/5:

NBS Specification:

The Appendix 5/5 will need to be completed for each project. A model Appendix 5/5 for ACO KerbDrain® is available from the ACO Water Management Design Services Team.

ACO KerbDrain™ should be specified in section Q10:190. Assistance in completing this clause can be found in ACO Technologies product entries in NBS Plus or a model specification can be
downloaded from www.aco.co.uk. For further assistance, contact the ACO Water Management Design services Team.
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ACO S Range™ should be specified in section Q10:180. Assistance in completing this clause can be found in ACO Technologies product entries in NBS Plus, or a model specification can be
downloaded from www.aco.co.uk. For further assistance, contact the ACO Water Management Design Services Team.

Best Practice and Workmanship:

ACO can give guidance with respect to the most suitable methods of installation for each of the products in the ACO S Range® range. ACO S Range® should be installed using levels of workmanship

1.0 Load Class
Installation recommendations shown are ACO minimum recommendations for BS EN 1433:2002 load class requirements.

2.0 Ground Conditions

The long term performance of a channel installation to sustain vertical and lateral loads depends upon A) ground conditions B) stability of the adjacent
pavement and C) a durable concrete bed and surround. The recommended installation detail may require the minimum dimensions to be revised to
achieve site specific load class requirements (referred to in 1.0 above).

3.0 Cutting and Jointing

Mitre joints are formed by cutting the channels to the required angle and butting them together with appropriate sealant (e.g. Sikaflex 11FC or similar)
or ACO Repair Kit. Where possible 90° joints and T's should be formed so that gratings do not have to be cut. Angles can be formed by connecting
them using proprietary PVCu pipework attached to ACO inlet/outlet endcaps. For further details please contact ACO Design Services Team.

Note: For Load Classes higher than C 250, mitred joints are not recommended in vehicular areas. Where requested ACO can custom manufacture
angled junctions to order.

4.0 Isolation Joints

The channel must be isolated from the surrounding environment. An isolation joint must be positioned up to 1500mm from the channel wall. Any
dowel bars must be located no nearer than 150mm from the channel wall. Other isolation joints in surrounding slab must be continued through the
channel. Additional crack control may be required to comply with specifier requirements.

5.0 Installation into in-situ Slab

Where a channel is to be installed into an existing concrete slab it is necessary to cut a suitably sized pocket in the slab. The channel will then need to
be bedded in polymer modified mortar of 25mm minimum thickness (this may vary depending on the type of mortar used). Engineering advice may be
necessary.

6.0 Temporary Installation
A channel installation is not complete until the final surfacing is laid. In any temporary condition, i.e. with the channel walls projecting above adjacent

ground, site traffic should not cross channels. Loose boards, stone fill or cover plates will not protect the channel walls or grating. A temporary
channel crossing should be formed by raising the ground level locally, to 3 - 6mm above top of edge rail, either side of a channel for a distance of 750
to 1000mm, to form ramps. Note that the channel load class should be adequate to carry the site traffic.

7.0 Block Pavements

The channel must be supported laterally. Blocks laid directly against a channel must be laid as a soldier course and restrained from movement by
bedding securely on the concrete haunch e.g. by using a polymer modified mortar for bed and perpendicular joints (e.g. RONAFIX mortar mix C or
similar). Blocks or slabs bedded on sand remote from the channel should be set at a higher level to compensate for possible settlement of the paving
in service.

8.0 Grate Locking System
Gratings should be securely fixed to the channel, where required, using an appropriate grate lock system (where available).

Where the grate locking system incorporates fixing bolts, these should be tightened to the torque of 40Nm.

9.0 Channel Protection

Avoid contact between compaction equipment and top of ACO channel edge rail. The installer must ensure that the finished surface level lies above
the top of the edge rail (by at least 3-6mm). Covering or protecting the grating, before concreting the haunch or laying blocks, removes the time and
cost associated with cleaning the channel and grating of cement material and embedded stones. (Please note that ACO channels must be installed
with the grating in place to prevent deformation of the channel).

10.0 Watertight Installation to BS EN 1433:2002
Where ACO channel joints/fittings and channel/pavement interfaces are to be sealed, an appropriate sealant should be used (e.g. Sikaflex 11FC or
similar). Guidance on the necessary surface preparation and/or priming should be sought from the sealant manufacturer.

For Guidance a typical method of application follows:

- The end faces of the channels are to be sound and free from dust, oil, and grease, with any loose material or dirt removed, e.g. by mechanical
wire brush. No water drops should be evident.

- Using a standard cartridge gun, apply the sealant evenly and with no flaws. The detail on the ends of a channel varies from one product to
another:

- Products with a basically flat face - apply the sealant in a layer approximately 5mm thick to one face of the joint.

- Products with a sealing groove within the end face - apply the sealant in a bead of approximately 10mm diameter into the sealing groove.

- Products with a sealing groove following the inside shape of the channel - apply the sealant to the end face of the channel and to the

sealant groove, such that when the joint is completed, the sealant will both cover the end face and fill the groove.

- The channel unit should be placed on the prepared concrete bedding and pressed against the previously placed channel unit. A sealed joint of
approximately 1-2mm width should be formed between adjacent channel units.

- Excess sealant should be wiped from the inside face of the channel to leave a smooth finish.

- The sealant is to be left to cure for 24 hours, during which time the sealant should be kept as dry as possible.

Note: Galvanised steel and iron products have good corrosion resistance to concrete and mortar products but may experience corrosion if high
chloride and/or sulphate content is present. Use only good quality concrete and consider using corrosion inhibitors where necessary. The use of
protective coatings, such as paint, can minimise the risk of corrosion.
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Installation recommendations shown are ACO minimum recommendations for BS EN 1433:2002 load class requirements.

2.0 Ground Conditions

The long term performance of a channel installation to sustain vertical and lateral loads depends upon A) ground conditions B) stability of the adjacent

pavement and C) a durable concrete bed and surround. The recommended installation detail may require the minimum dimensions to be revised to
achieve site specific load class requirements (referred to in 1.0 above).

3.0 Location and Connection with Sub Surface Drainage Guidance
The sump or gully should be positioned at the lowest channel invert point. With the base level, connect pipework, locate gully top if required and

concrete the complete assembly in position. Any channel knockouts should remain until channel connection. The channels should then be selected (in

order from deepest to shallowest) starting from the outlet, to make up the length of channel required and lay out. Install channels in order from the
outlet and ensure the channels are butt together to ensure sealing grooves meet sufficiently.
Note: For any channel system, sump/gully unit end plates will need to be cut to match the invert depth of adjacent channel units.

4.0 Cutting and Jointing

Mitre joints are formed by cutting the channels to the required angle and butting them together with appropriate sealant (e.g. Sikaflex 11FC or similar)
or ACO Repair Kit. Angles can be formed using radius or mitre units or by connecting them using proprietary PVCu pipework attached to ACO
inlet/outlet endcaps. For further details please contact ACO Design Services Team.

Note: Where requested ACO can custom manufacture angled units to order.

5.0 Isolation Joints

The channel must be isolated from the surrounding environment. An isolation joint must be positioned up to 1500mm from the channel wall. Any dowel

bars must be located no nearer than 150mm from the channel wall. Other isolation joints in surrounding slab must be continued through the channel.
Additional crack control may be required to comply with specifier requirements.

6.0 Block Pavements

The channel must be supported laterally. Blocks laid directly against a channel must be laid as a soldier course and restrained from movement by
bedding securely on the concrete haunch e.g. by using a polymer modified mortar for bed and perpendicular joints (e.g. RONAFIX mortar mix C or
similar). Alternatively, extend concrete haunch up to finished paving level (as depicted in Option 2). Blocks or slabs bedded on sand remote from the
channel should be set at a higher level to compensate for possible settlement of the paving in service.

7.0 Watertight Installation to BS EN 1433:2002
Where ACO channel joints/fittings and channel/pavement interfaces are to be sealed, an appropriate sealant should be used (e.g. Sikaflex 11FC or
similar). Guidance on the necessary surface preparation and/or priming should be sought from the sealant manufacturer.

For Guidance a typical method of application follows:

- The end faces of the channels are to be sound and free from dust, oil, and grease, with any loose material or dirt removed, e.g. by mechanical
wire brush. No water drops should be evident.
Using a standard cartridge gun, apply the sealant evenly and with no flaws. The detail on the ends of a channel varies from one product to
another:
Products with a basically flat face - apply the sealant in a layer approximately 5mm thick to one face of the joint.
Products with a sealing groove within the end face - apply the sealant in a bead of approximately 10mm diameter into the sealing groove.
Products with a sealing groove following the inside shape of the channel - apply the sealant to the end face of the channel and to the

sealant groove, such that when the joint is completed, the sealant will both cover the end face and fill the groove.

The channel unit should be placed on the prepared concrete bedding and pressed against the previously placed channel unit. A sealed joint of
approximately 1-2mm width should be formed between adjacent channel units.
Excess sealant should be wiped from the inside face of the channel to leave a smooth finish.
The sealant is to be left to cure for 24 hours, during which time the sealant should be kept as dry as possible.

Note: Galvanised steel and iron products have good corrosion resistance to concrete and mortar products but may experience corrosion if high

chloride and/or sulphate content is present. Use only good quality concrete and consider using corrosion inhibitors where necessary. The use of
protective coatings, such as paint, can minimise the risk of corrosion.
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Highways Specification - Appendix 5/5:

1:10 ACO KerbDrain Gully Concrete Pavement

Formation and Sideffill

1: 10 ACO KerbDrain Gully Block Pavement (Option 1 and 2

The Appendix 5/5 will need to be completed for each project. A model Appendix 5/5 for ACO KerbDrain® is available from the ACO Water Management Design Services Team.

NBS Specification:

/ACO KerbDrain® should be specified in section Q10:190. Assistance in completing this clause can be found in ACO Technologies product entries in NBS Plus or a model specification can be
downloaded from www.aco.co.uk. For further assistance, contact the ACO Water Management Design services Team.

Best Practice and Workmanship:

'ACO can give guidance with respect to the most suitable methods of installation for each of the products in the ACO KerbDrain® range. ACO KerbDrain® should be installed using acceptable levels
of workmanship according to the National Code of Practice (UK: BS8000-0:2014) in keeping with EN 1433:2002 (Drainage channels for vehicular and pedestrian areas).
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