GT 355

Julie Roscoe
Director of Planning
Building Control & Licensing
Manchester City Council
PO Box 532 Town Hall
Manchester M60 2LA
Our Ref: 34290
9™ July 2021

Dear Julie,

Planning Application 126476/J0/2020: 11 York Street, Manchester, M2 2AW. Discharge of conditions 3, 9,
11,12 and 22

Please see attached information in the appendices to discharge the following planning conditions
associated with the 11 York Street project:

- Condition 3 — Details of sustainable drainage scheme

- Condition 9 — A3 acoustics and noise breakout

- Condition 11 — Externally mounted equipment acoustic insulation

- Condition 12 — Acoustic insulation of rooftop amenity space

- Condition 22 — Details of car park traffic management

Condition 3
In order to discharge condition 3 regarding the sustainable drainage scheme, Kier Property’s civil
engineer, Tier Consult, have provided in Appendix A:

- Flood Risk Assessment (pages 1-26)

- Surface Water Maintenance Plan (pages 27-30)

- Verification Report for the Sustainable Drainage Installation (pages 31-43)

- Current as built drainage layout (page 44)

Conditions 9, 11 and 12
Kier Property’s acoustic consultant, AEC, has provided a verification report to discharge these
conditions. The report provides information about the following elements:
- Noise breakout from A3 units
- Atmospheric noise from mechanical plant and ancillary equipment
- Noise break out from rooftop amenity space
The report can be found in Appendix B to this letter.

GARDINER & THEOBALD LLP
2nd Floor, 2 Bond Court, Leeds LS1 2JZ
t +44 (0)113 284 8900 gardiner.com

Gardiner & Theobald LLP is a Limited Liability Partnership regulated by RICS and registered in England and Wales (OC307124). Alist of members’ names is available at our registered office, 10 South Crescent, London WC1E 7BD



Condition 22
Appendix D contains details of the car park traffic management plan and access summary.

We trust that this is sufficient to discharge the conditions but if you have any questions or require further
information then please contact myself.

Yours sincerely

Mark Munnelly
Partner
for Gardiner & Theobald LLP

GARDINER & THEOBALD LLP
2nd Floor, 2 Bond Court, Leeds LS1 2JZ
t +44 (0)113 284 8900 gardiner.com

Gardiner & Theobald LLP is a Limited Liability Partnership regulated by RICS and registered in England and Wales (OC307124). Alist of members’ names is available at our registered office, 10 South Crescent, London WC1E 7BD
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11 York Street, Manchester

FLOOD RISK ASSESSMENT

Introduction

This Flood Risk Assessment (FRA) has been prepared by Tier Consult Ltd to demonstrate compliance
with the requirements of the Building Research Establishment & Sustainability Standard (BREEAM) in
terms of Pol 3: Surface Water Run Off for the development at 11 York Street, Manchester.

This FRA has been carried out in accordance with guidance contained in BREEAM, National Planning
Policy Framework (NPPF)! and associated Planning Practice Guidance?. This FRA identifies and
assesses the risks of all forms of flooding to and from the development and demonstrates how these
flood risks will be managed so that the development remains safe throughout the lifetime, taking
climate change into account.

It is recognised that developments which are designed without regard to flood risk may endanger
lives, damage property, cause disruption to the wider community, damage the environment, be
difficult to insure and require additional expense on remedial works. The development design should
be such that future users will not have difficulty obtaining insurance or mortgage finance, or in selling
all or part of the development, as a result of flood risk issues.

BREEAM
POL 3 - Surface Water Run Off

BREEAM requires an assessment of flood risk for new buildings. The aim is to ensure developments
will minimise the risk of flooding and to promote development in low flood risk areas, or to take
measures to reduce the impact of flooding in areas with a medium or high risk of flooding.

To encourage development in low flood risk areas or to take measures to reduce the impact of
flooding on buildings in areas with a medium or high risk of flooding.
Two credits

Criterion 1: Where the assessed development is situated in a flood zone that is defined by the
relevant planning, policy and technical guidance documents, as having a low annual probability of
flooding.

A site-specific Flood Risk Assessment (FRA) confirms that

a. the ground level of the building and access to both the building and the site, are designed (or
zoned) so they are at least 600mm above the design flood level of the flood zone in which the
assessed development is located (see CN3.5);

OR

b. The final design of the building and the wider site reflects the recommendations made by an
appropriate consultant in accordance with the hierarchy approach outlined in section 5 of BS
8533:2011.

One credit

Criteria 4-7: An appropriate consultant is appointed to carry out, demonstrate and/or confirm the
following criteria:

! Department for Communities and Local Government (2012) National Planning Policy Framework.
2 Communities and Local Government (2014) Planning Practice Guidance - Flood Risk and Coastal Change.
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Where drainage measures are specified to ensure that the peak rate of run-off from the site to the
watercourses (natural or municipal) is no greater for the developed site than it was for the pre-
development site. This should comply at the 1 year and 100 year return period events. Calculations
include an allowance for climate change; this should be made in accordance with current best
practice planning guidance.

One credit

Criteria 9-14: Where flooding of property will not occur in the event of local drainage system failure
(caused either by extreme rainfall or a lack of maintenance) AND The post development run-off
volume, over the development lifetime, is no greater than it would have been prior to the assessed
site’s development. Any additional predicted volume of run-off for the 100 year 6 hour event must
be prevented from leaving the site by using infiltration or other SuDS techniques.

To demonstrate compliance a FRA is required and should include:

e Confirm the flood zone of the development and if appropriate demonstrate that the
development is flood resilient and resistant with safe access and escape routes and that
residual risk can be safely managed.

e Confirm the risk of flooding from all sources of flooding.

e These issues are considered in this report.

FLOOD RISK
Sources of Flooding

All sources of flooding have been considered, these are; Fluvial (river) Flooding, Tidal (coastal)
Flooding, Groundwater Flooding, Surface Water (pluvial) Flooding, Sewer Flooding and Flooding from
Artificial Drainage Systems/Infrastructure Failure. The key consequences of flooding are
death/personal injury, extensive damage to property, properties uninhabitable for long periods,
properties cannot be sold, insurance unavailable or too expensive, expense of installing flood
resilience measures and business interruptions.

Fluvial (river) Flooding

There are no watercourses evident either on, or within the vicinity of the site. A review of the
Environment Agency flood map indicates that the site is located within Flood Zone 1 and therefore
has a ‘low probability’ of fluvial flooding, with less than a 1 in 1000 annual probability of river flooding
in any year (<0.1%).

The Flood Zones are the current best information on the extent of the extremes of flooding from rivers
or the sea that would occur without the presence of flood defences, because these can be breached,
overtopped and may not be in existence for the lifetime of the development.

The site is not located within the vicinity of fluvial flooding sources and the risk of fluvial flooding is
considered to be not significant. Therefore, flooding from this source has not been considered further
within this FRA.
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Tidal (coastal) Flooding

The site is not located within the vicinity of tidal flooding sources and the risk of tidal flooding is
considered to be not significant. Therefore, flooding from this source has not been considered further
within this FRA.

Groundwater Flooding

Groundwater flooding is defined as the emergence of groundwater at the ground surface or the rising
of groundwater into man-made ground under conditions where the normal range of groundwater
levels is exceeded. Groundwater flooding tends to occur sporadically in both location and time. When
groundwater flooding does occur, it tends to mostly affect low-lying areas, below surface
infrastructure and buildings (for example, tunnels, basements and car parks) underlain by permeable
rocks (aquifers).

Site conditions suggest a low probability of groundwater flooding due to the substantial depth of Made
Ground. The site has a low risk of groundwater flooding this will be mitigated by the adoption of the
Surface Water Management Strategy (SWMS) for the site and provided the finished floor levels are
set above the adjacent ground levels, the risk of flooding from groundwater flooding is considered to
be not significant. Therefore, flooding from this source has not been considered further within this
FRA.

Surface Water (pluvial) Flooding

The soil condition at the site and within the vicinity of the site and the topography of the site suggest
that the site is relatively well drained and surface water flooding would not be expected to accumulate
to any significant depths. Surface water flooding tends to occur sporadically in both location and time
such surface water would tend to be confined to the streets around the development. The
Environment Agency Surface Water flood map shows that the site has a very low risk of surface water
flooding with a chance of flooding of less than 1 in 1000 (<0.1%) years.

The site has a low risk of surface water flooding this will be further mitigated by the adoption of the
SWMS for the site and provided the finished floor levels are set above the adjacent ground levels, the
risk of flooding from surface water flooding is considered to be not significant. Therefore, flooding
from this source has not been considered further within this FRA.

Sewer Flooding

Sewer flooding occurs when urban drainage networks become overwhelmed and maximum capacity
is reached. This can occur if there is a blockage in the network causing water to back up behind it or
if the sheer volume of water draining into the system is too great to be handled. Sewer flooding tends
to occur sporadically in both location and time such flood flows would tend to be confined to the
streets around the development.

There are existing public sewers within roads adjacent to the site; these will inevitably have a limited
capacity so in extreme conditions there would be surcharges, which may in turn cause flooding. Flood
flows could also be generated by burst water mains but these would tend to be of a restricted and
much lower volume than weather generated events and so can be discounted for the purposes of this
assessment. Given the design parameters normally used for drainage design in recent times and
allowing for some deterioration in the performance of the installed systems, which are likely to have
been in place for many years, an appropriate flood risk probability from this source could be assumed
to have a return period in the order of 1 in 10 to 1 in 30 years. The provision of adequate level
difference between the ground floors and adjacent ground level would reduce the annual probability
of damage to property from this source to 1 in 100 years or less.
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This risk will be mitigated by the adoption of the SWMS and foul water drainage strategy for the site
and provided the finished floor levels are set above the adjacent ground levels, the risk of flooding
from sewer flooding is considered to be not significant. Therefore, flooding from this source has not
been considered further within this FRA.

Flooding from Artificial Drainage Systems/Infrastructure Failure

There are no other nearby reservoirs, artificial water bodies, water channels and artificial drainage
systems that could be considered a flood risk to the site. The Environment Agency Reservoir flood
map shows that the site is not at risk of reservoir flooding.

The risk of flooding from artificial drainage systems/infrastructure failure is considered to be not
significant. Therefore, flooding from these sources has not been considered further within this FRA.

Historic Flooding

There are no records of anecdotal information of flooding at the site. The British Hydrological Society
“Chronology of British Hydrological Event” has no information on flooding within the vicinity of the
site. No other historical records of flooding for the site have been recorded. Therefore, it has been
assumed that the site has not flooded within the recent past (i.e. the last thousand years).

Existing and Planned Flood Defence Measures

A review of the Environment Agency flood map confirms that the site is not protected by any formal
or informal flood defence measures.

Summary of BREEAM POL 3 - Flood Risk

A summary of the sources of flooding and a review of the risk posed by each source at the site is shown
in Table 1.

Table 1 - Risk Posed by Flooding Sources

Sources of Flooding

Potential Flood
Risk

Potential
Source

Probability/Significance

Systems/Infrastructure Failure

Fluvial (river) Flooding No None Reported | Not significant

Tidal (coastal) Flooding No None Reported | Not significant

Groundwater Flooding No None Reported | Not significant

Surface Water (pluvial) Flooding | Yes Poor Not significant
Permeability

Sewer Flooding Yes Local Sewers Not significant

Flooding from Artificial Drainage | No None Reported | Not significant

The risk of flooding from all sources is considered to be not significant this will be further mitigated by
the adoption of the SWMS for site and provided the finished floor levels are set above the adjacent
ground levels. The site and surrounding area is located within Flood Zone 1 therefore a permanently
safe and dry access can be maintained.

In conclusion, the development will be situated in Flood Zone 1, with a low annual probability of
flooding and from all sources. The chance of flooding from all sources each year is less than 0.1% (1
in 1000 years).
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Two credits can therefore be awarded under BREEAM POL 3 - Flood Risk.
SURFACE WATER DRAINAGE
Proposed Surface Water Management Strategy (SWMS)

The objective of this SWMS is to ensure that a sustainable drainage solution can be achieved which
reduces the peak discharge rate to manage and reduce the flood risk posed by the surface water runoff
from the site.

The site has existing connection to the United Utilities public combined sewer via a free discharge and
it is considered sustainable to retain and reuse this connection. The pre-application site is constructed
entirely from impermeable surfaces with no permeable surfaces located on the site. The post-
application site will not increase the impermeable surfaces on the site. Asthere is no history of surface
water flooding at the site it is likely that the current drainage system is sufficient for the current and
proposed site use.

Therefore, the amount of impermeable surfaces will not increase post-application compared to pre-
application. A derivation of the Lloyd-Davies Rational Method has been used assess the pre-and post-
application surface water runoff rate from the site. This derivation includes for a fixed rainfall rate of
50mm/hr and a dimensionless coefficient of 1.00 with the conversion factor of 2.78 using the existing
impermeable area of 0.11 hectares (ha) to give the equation:

Q(/s) =2.78 x50 x A (ha)

This gives an existing and proposed discharge rate of 15.30 litres a second (I /s) for the impermeable
areas of the site. Greenfield runoff rates from the total site area of 0.11ha has been calculated using
the Institute of Hydrology Report 124 method (loH124), QBAR (rural) has been calculated to be 0.65l/s.

The proposed runoff rate will be restricted to 50% of the pre-development flow rates with an
allowance of 40% climate change for the proposed 100 year event. The restriction of 50% pre-
development runoff rates is based on the recommendations within the Manchester Strategic Flood
Risk Assessment for brownfield sites within ‘Critical Drainage Areas’. Therefore, the proposed runoff
rate is 7.65|/s for all events up to and including the 1 in 100 year (+40%) event.

Table 2 shows the volume of attenuation required for the proposed development for the 1 in 100 year
event with a 40% allowance for climate change assuming the proposed impermeable area (see
Appendix 1).

Table 2 - Attenuation Storage Volume

Return Period (years) | Limiting Discharge Rate (I/s) | Volume (m?3)

1+40% 6.90
30 + 40% 7.65 21.90
100 + 40% 33.40

The attenuation storage will be located in: street planters, porous/permeable paving, cellular storage,
storage tanks, oversized drainage networks and surface storage. It would not be practical to include
a pond, or lagoon within the site. Made ground deposits are likely to be present to a significant depth
and there is a lack of space which makes soakaways impractical. Additional attenuation storage will
be located within the pipework and manholes located on the site to provide betterment over and
above the 1 in 100 year (+40%) event.
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The surface water runoff will not increase post-application compared to pre-application and there will
be noincrease in surface water flood risk to the site and off-site locations. Surface water runoff would
be directed to the drainage system through drainage gullies located around the perimeter of the
building and through contouring of the hardstanding areas.

The adoption of a surface water management strategy for the site represents an enhancement from
the current conditions as the current surface water runoff from the site is uncontrolled, untreated,
unmanaged and unmitigated. In adopting these principles, it has been demonstrated that a scheme
can be developed that does not increase the risk of flooding to adjacent properties and development
further downstream.

Designing for Local Drainage System Failure

When considering residual risk, it is necessary to make predictions as to the impacts of a storm event
that exceeds the design event, or the impact of a failure of the local drainage system. The SWMS
applies a safe and sustainable approach to discharging rainfall runoff from the site and this reduces
the risk of flooding however, it is not possible to completely remove the risk. This section of the FRA
is therefore associated with the way the residual risk is managed.

As part of the SWMS it must be demonstrated that the flooding of property would not occur in the
event of local drainage system failure and/or design exceedance. It is not economically viable or
sustainable to build a drainage system that can accommodate the most extreme events.
Consequently, the capacity of the drainage system may be exceeded on rare occasions, with excess
water flowing above ground?.

The design of the site layout provides an opportunity to manage this local drainage system
failure/exceedance flow and ensure that indiscriminate flooding of property does not occur.

There will not be an extensive sewerage network on the proposed development site and therefore
any potential exceedance flooding would be from the sewers. It is very unlikely that a catastrophic
failure would occur. An exceedance or blockage event of the sewers would not affect the proposed
buildings because the finished floor level will be raised above surrounding ground levels, ensuring any
exceedance flooding would not affect the buildings.

Exceedance flows would be contained within the highways within the site and adjacent to the site and
would flow to the lower ground levels. Surface water runoff would be directed to the drainage system
through drainage gullies located around the perimeter of the buildings and through contouring of the
hardstanding areas. It is not considered that there is an increased risk to the properties on the site or
located adjacent to the site.

There is additional capacity with the system to accommodate this. If this freeboard was to be
exceeded the consequences would be similar, if not less than for the local drainage system failure.
Drainage gullies, manholes and pipework will provide additional water storage and provide
betterment. Consequently, the impact of an exceedance event is not considered to represent any
significant flood hazard.

The above manages and mitigates the flood risk from surface water runoff to the proposed properties
from surface water runoff generated by the site development and to offsite locations as well the risk
from surface water runoff generated offsite.

3 CIRIA (2006) Designing for exceedance in urban drainage — good practice.
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Summary of BREEAM POL 3 — Surface Water Run Off

The peak rate of runoff from the site will be no greater for the developed site than it was the pre-
development site. Flooding of property will not occur in the event of local drainage system failure and
the post development runoff volume, over the lifetime of the development, will be no greater than it
would have been prior to the assessed site’s development.

Two credits can therefore be awarded under BREEAM POL 3 — Surface Water Run Off.



APPENDIX 1 - Attenuation Storage Volumes



KRS Environmental

3 Princes Square, Princes Street,
Montgomery

Powys, SY15 6PZ

Job No.

Sheet no.

‘ Limited. Tel: 01686 668957 Mob: 07857 264 376 !
”””””l”” www.krsenvironmental.com email: keelan@krsenvironmental.com Date 09/05/17
MasterDrain Proiect11 York Street By Checked Reviewed
SwW -
e 1 in 1 Year (+40%) Attenuation Storage Volume
Data:-
Location = MANCHESTER (CENT®Bid reference = SJ8397
M5-60 (mm) = 17.8 r = 0.36
Soil index = 0.45 SAAR (mm/yr) = 900
Return period = 1 WRAP = 4
UCWI = 96.2 Climate change = 40%
Clayey, or loamy over clayey soils with an impermeable layer at shallow
depth.
Pipeline storage = 0.0 m3 Available MH storage = 0.0 m3
Offline storage = 0.0 m3
Percentage runoff = 100.0% (manual setting)
Imperv_ area = 1100 m? Pervious area = 0 m?
Total area = 1100 m2 Equiv area = 1100 m?2 (Tot. area x % runoff).
Total runoff = 12.1 m3 Discharge rate = 7.650 1/s
Storage (m3) = 6.9 m3 (Sum of all balance quantities)
Total rainfall depth = 11.0 mm
Calculations :-
Time %$Mean Rain Inflow Outflow Balance Cumulative
(hrs) intens mm/hr (m3) (m3) (m3) (m3)
0.002 20.0 8.8 0.024 0.069 0.000 0.000
0.005 20.0 8.8 0.024 0.069 0.000 0.000
0.007 21.0 9.3 0.026 0.069 0.000 0.000
0.010 21.0 9.3 0.026 0.069 0.000 0.000
0.013 22.0 9.7 0.027 0.069 0.000 0.000
0.015 23.0 10.2 0.028 0.069 0.000 0.000
0.018 24.0 10.6 0.029 0.069 0.000 0.000
0.020 26.0 11.5 0.032 0.069 0.000 0.000
0.023 27.0 11.9 0.033 0.069 0.000 0.000
0.025 29.0 12.8 0.035 0.069 0.000 0.000
0.027 31.0 13.7 0.038 0.069 0.000 0.000
0.030 32.0 14.1 0.039 0.069 0.000 0.000
0.032 33.0 14.6 0.040 0.069 0.000 0.000
0.035 34.0 15.0 0.041 0.069 0.000 0.000
0.038 36.0 15.9 0.044 0.069 0.000 0.000
0.040 38.0 16.8 0.046 0.069 0.000 0.000
0.043 39.0 17.2 0.047 0.069 0.000 0.000
0.045 40.0 17.7 0.049 0.069 0.000 0.000
0.047 42.0 18.6 0.051 0.069 0.000 0.000
0.050 45.0 19.9 0.055 0.069 0.000 0.000
0.052 49.0 21.6 0.060 0.069 0.000 0.000
0.055 53.0 23.4 0.064 0.069 0.000 0.000
0.058 57.0 25.2 0.069 0.069 0.000 0.000
0.060 62.0 27.4 0.075 0.069 0.006 0.007
0.062 66.0 29.2 0.080 0.069 0.011 0.018
0.065 71.0 31.4 0.086 0.069 0.017 0.036
0.068 77.0 34.0 0.094 0.069 0.025 0.060
0.070 84.0 37.1 0.102 0.069 0.033 0.093
0.072 91.0 40.2 0.111 0.069 0.042 0.135
0.075 98.0 43.3 0.119 0.069 0.050 0.185
0.078 105.0 46.4 0.128 0.069 0.059 0.244
0.080 114.0 50.4 0.138 0.069 0.070 0.314
0.083 125.0 55.2 0.152 0.069 0.083 0.397
0.085 135.0 59.6 0.164 0.069 0.095 0.492
0.087 143.0 63.2 0.174 0.069 0.105 0.597
0.090 154.0 68.0 0.187 0.069 0.118 0.715
0.093 164.0 72.4 0.199 0.069 0.130 0.845
0.095 173.0 76.4 0.210 0.069 0.141 0.987
0.097 183.0 80.8 0.222 0.069 0.153 1.140
0.100 194.0 85.7 0.236 0.069 0.167 1.307
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Calculations (cont.)
Time
(hrs)

0.
.105
.108
.110
.112
.115
.117
.120
.123
.125
.127
.130
.132
.135
.138
.140
.142
.145
.147
.150
.153
.155
.157
.160
.162
.165
.168
.170
.172
.175
.177
.180
.183
.185
.188
.190
.192
.195
.198
.200
.203
.205
.207
.210
.213
.215
.218
.220
.222
.225
.228
.230
.233
.235
.237
.240
.243
.245
.248
.250

[eNeNeNoNoNoNoNoNoNolNoNolNoNoNoNoNolNoNoNolNoNoNoNoNeoNolNoNoNoNeoNoNolNolNoNoNolNoNoNoNolNoNoNoNoNolNolNoNolNolNoNoNoNolNoNoNolNolNolN ol

102

- A Powys, SY15 6PZ
LI m Ited . Tel: 2,)1 686 668957 Mob: 07857 264 376 2
www.krsenvironmental.com email: keelan@krsenvironmental.com Date 09/05/17
Proiect11 York Street By Checked  |Reviewed
e 1 in 1 Year (+40%) Attenuation Storage Volume

%$Mean Rain Inflow Outflow Balance Cumulative
intens mm/hr (m3) (m3) (m3) (m3)
204.0 90.1 0.248 0.069 0.179 1.486
212.0 93.6 0.258 0.069 0.189 1.674
219.0 96.7 0.266 0.069 0.197 1.872
226.0 99.8 0.275 0.069 0.206 2.077
233.0 102.9 0.283 0.069 0.214 2.292
239.0 105.6 0.290 0.069 0.221 2.513
244.0 107.8 0.296 0.069 0.228 2.741
248.0 109.5 0.301 0.069 0.232 2.973
249.0 110.0 0.302 0.069 0.234 3.207
250.0 110.4 0.304 0.069 0.235 3.441
250.0 110.4 0.304 0.069 0.235 3.676
249.0 110.0 0.302 0.069 0.234 3.910
248.0 109.5 0.301 0.069 0.232 4.142
244.0 107.8 0.296 0.069 0.228 4.370
239.0 105.6 0.290 0.069 0.221 4.591
233.0 102.9 0.283 0.069 0.214 4.806
226.0 99.8 0.275 0.069 0.206 5.011
219.0 96.7 0.266 0.069 0.197 5.208
212.0 93.6 0.258 0.069 0.189 5.397
204.0 90.1 0.248 0.069 0.179 5.576
194.0 85.7 0.236 0.069 0.167 5.743
183.0 80.8 0.222 0.069 0.153 5.896
173.0 76.4 0.210 0.069 0.141 6.038
164.0 72.4 0.199 0.069 0.130 6.168
154.0 68.0 0.187 0.069 0.118 6.286
143.0 63.2 0.174 0.069 0.105 6.391
135.0 59.6 0.164 0.069 0.095 6.486
125.0 55.2 0.152 0.069 0.083 6.569
114.0 50.4 0.138 0.069 0.070 6.639
105.0 46.4 0.128 0.069 0.059 6.698
98.0 43.3 0.119 0.069 0.050 6.748
91.0 40.2 0.111 0.069 0.042 6.789
84.0 37.1 0.102 0.069 0.033 6.823
77.0 34.0 0.094 0.069 0.025 6.847
71.0 31.4 0.086 0.069 0.017 6.865
66.0 29.2 0.080 0.069 0.011 6.876
62.0 27.4 0.075 0.069 0.006 6.883
57.0 25.2 0.069 0.069 0.000 6.883
53.0 23.4 0.064 0.069 0.000 6.878
49.0 21.6 0.060 0.069 0.000 6.869
45.0 19.9 0.055 0.069 0.000 6.855
42.0 18.6 0.051 0.069 0.000 6.837
40.0 17.7 0.049 0.069 0.000 6.817
39.0 17.2 0.047 0.069 0.000 6.795
38.0 16.8 0.046 0.069 0.000 6.773
36.0 15.9 0.044 0.069 0.000 6.748
34.0 15.0 0.041 0.069 0.000 6.720
33.0 14.6 0.040 0.069 0.000 6.691
32.0 14.1 0.039 0.069 0.000 6.661
31.0 13.7 0.038 0.069 0.000 6.630
29.0 12.8 0.035 0.069 0.000 6.596
27.0 11.9 0.033 0.069 0.000 6.560
26.0 11.5 0.032 0.069 0.000 6.523
24.0 10.6 0.029 0.069 0.000 6.483
23.0 10.2 0.028 0.069 0.000 6.443
22.0 9.7 0.027 0.069 0.000 6.400
21.0 9.3 0.026 0.069 0.000 6.357
21.0 9.3 0.026 0.069 0.000 6.314
20.0 8.8 0.024 0.069 0.000 6.269
20.0 8.8 0.024 0.069 0.000 6.225

Storage volume (m3) = 6.9 m3

(Sum of all balance quantities)
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Blue = Inflow curve (m?) against Time (hrs) per step.

Green = Outflow curve (m?) against Time (hrs) per step.
Red = Discharge curve (m?)

Sample step rate is 9.0secs.
Constant Outflow discharge rate at 7.65. I/s.

ms3

Storage volumes (m?) against Time (hrs).

Max. Storage volume at 0.198 hours is 6.9 m2.
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Maximum storage volumes for varying duration storms.
Storm length Max. Vol Max. Vol Mean intens Step time. Peak found
(hrs) (m3) time (mm/hr) (mins)

0.25 6.88 0.25 44 .17 0.2 Peak found

0.5 6.48 - 28.48 0.3

1 4.22 - 17.76 0.6

2 0.41 - 10.91 1.2

3 0.00 - 8.18 1.8

4 0.00 - 6.67 2.4

5 0.00 - 5.70 3.0

6 0.00 - 5.02 3.6

7 0.00 - 4.50 4.2

8 0.00 - 4.09 4.8

9 0.00 - 3.77 5.4

10 0.00 - 3.50 6.0

12 0.00 - 3.07 7.2

15 0.00 - 2.62 9.0

18 0.00 - 2.31 10.8

20 0.00 - 2.14 12.0

24 0.00 - 1.88 14.4

30 0.00 - 1.61 18.0

36 0.00 - 1.41 21.6

42 0.00 - 1.27 25.2

48 0.00 - 1.15 28.8

54 0.00 - 1.06 32.4

60 0.00 - 0.99 36.0

66 0.00 - 0.92 39.6

72 0.00 - 0.87 43.2

84 0.00 - 0.78 50.4

96 0.00 - 0.71 57.6

120 0.00 - 0.61 72.0

150 0.00 - 0.52 90.0

175 0.00 - 0.47 105.0

200 0.00 - 0.42 120.0

250 0.00 - 0.36 150.0

300 0.00 - 0.32 180.0

375 0.00 - 0.27 225.0

500 0.00 - 0.22 300.0

750 0.00 - 0.17 450.0

1000 0.00 - 0.14 600.0

1250 0.00 - 0.12 750.0

1500 0.00 - 0.10 900.0

1570 0.00 - 0.10 942.0

2000 0.00 - 0.08 1200.0

2500 0.00 - 0.07 1500.0

3000 0.00 - 0.06 1800.0

3500 0.00 - 0.06 2100.0

4000 0.00 - 0.05 2400.0
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Explanatory notes for Peak Flow Storage

1) This system uses the rainfall intensity/ duration curve calculated using either the Wallingford or FEH method

as selected.
2) The balance is calculated from the inflow minus the outflow.
3) The storage volume is the maximum value of the balance curve.
4) This method was described by Davis (1963) - see Butler & Davies, 2nd edition, p294
5) References to 'storm duration’ relate only to the hydrograph method (qv).
6) There are always 600 steps in the calculation process, thus a 'run’ time of 10 hours will be sampled every minute,

Explanatory notes for Hydrograph Storage
1) The user has the choice of Summer or Winter curves
2) The mean intensity varies with the duration of the storm curve
3) There are always 120 steps in the calculation process, irrespective of storm duration.
4) The balance is calculated from the inflow minus the outflow.
5) The storage volume is the sum of the balance values for each step.
)

6) Varying durations should be tried to find the maximum storage value - this can be narrowed down very closely.

*Modelling using the flow characteristics of the restrictor is available using Vortex Control modelling function.
Please be aware that this function needs the full design data file to function.

Why do the two methods give different results?
The rainfall characteristics for each method are very different.

The Peak flow (using the Intensity/Duration/Frequency curve) does not model the actual rainfall. This curve is joined
points which represent the mean intensity of a storm at a given duration i.e. a value of 19.5 mm/hr for a 60 minute
storm indicates that over the sixty minute period, the mean intensity was 19.5 mm/hr. The calculation method samples
the IDF curve for a given location and frequency (Return Period) and calculates the storage for that rate and duration
less the outflow volume. The maximum value is displayed as the 'worst case' storage.

The hydrograph method uses a standard curve for either Winter or Summer storms. Traditionally these are symmetrical
about the central peak. UK rainfall does not fit into this convenient curve, so the calculations are dealing with a

stylised set of data. The mean intensity for the storm is calculated from the IDF curve and applied to the curve data,
calculating the storage for that step less the outflow volume. The final storage volume is the sum of the storage for

all the steps.

It can be seen that these two methods are very different, and the user may have the choice of which result to use.
This is not an exact science, though is often treated as such by those that do not understand the principles of the
calculations.
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Data:-
Location = MANCHESTER (CENT®Bid reference = SJ8397
M5-60 (mm) = 17.8 r = 0.36
Soil index = 0.45 SAAR (mm/yr) = 900
Return period = 30 WRAP = 4
UCWI = 96.2 Climate change = 40%
Clayey, or loamy over clayey soils with an impermeable layer at shallow
depth.
Pipeline storage = 0.0 m3 Available MH storage = 0.0 m3
Offline storage = 0.0 m3
Percentage runoff = 100.0% (manual setting)
Imperv_ area = 1100 m? Pervious area = 0 m?
Total area = 1100 m2 Equiv area = 1100 m?2 (Tot. area x % runoff).
Total runoff = 42.1 m3 Discharge rate = 7.650 1/s
Storage (m3) = 21.9 m3 (Sum of all balance quantities)
Total rainfall depth = 38.3 mm
Calculations :-
Time %$Mean Rain Inflow Outflow Balance Cumulative
(hrs) intens mm/hr (m3) (m3) (m3) (m3)
0.010 20.0 7.7 0.084 0.275 0.000 0.000
0.020 20.0 7.7 0.084 0.275 0.000 0.000
0.030 21.0 8.0 0.088 0.275 0.000 0.000
0.040 21.0 8.0 0.088 0.275 0.000 0.000
0.050 22.0 8.4 0.093 0.275 0.000 0.000
0.060 23.0 8.8 0.097 0.275 0.000 0.000
0.070 24.0 9.2 0.101 0.275 0.000 0.000
0.080 26.0 10.0 0.109 0.275 0.000 0.000
0.090 27.0 10.3 0.114 0.275 0.000 0.000
0.100 29.0 11.1 0.122 0.275 0.000 0.000
0.110 31.0 11.9 0.130 0.275 0.000 0.000
0.120 32.0 12.2 0.135 0.275 0.000 0.000
0.130 33.0 12.6 0.139 0.275 0.000 0.000
0.140 34.0 13.0 0.143 0.275 0.000 0.000
0.150 36.0 13.8 0.152 0.275 0.000 0.000
0.160 38.0 14.5 0.160 0.275 0.000 0.000
0.170 39.0 14.9 0.164 0.275 0.000 0.000
0.180 40.0 15.3 0.168 0.275 0.000 0.000
0.190 42.0 16.1 0.177 0.275 0.000 0.000
0.200 45.0 17.2 0.189 0.275 0.000 0.000
0.210 49.0 18.8 0.206 0.275 0.000 0.000
0.220 53.0 20.3 0.223 0.275 0.000 0.000
0.230 57.0 21.8 0.240 0.275 0.000 0.000
0.240 62.0 23.7 0.261 0.275 0.000 0.000
0.250 66.0 25.3 0.278 0.275 0.002 0.002
0.260 71.0 27.2 0.299 0.275 0.023 0.026
0.270 77.0 29.5 0.324 0.275 0.049 0.075
0.280 84.0 32.1 0.354 0.275 0.078 0.153
0.290 91.0 34.8 0.383 0.275 0.108 0.261
0.300 98.0 37.5 0.413 0.275 0.137 0.398
0.310 105.0 40.2 0.442 0.275 0.167 0.564
0.320 114.0 43.6 0.480 0.275 0.205 0.769
0.330 125.0 47.8 0.526 0.275 0.251 1.020
0.340 135.0 51.7 0.568 0.275 0.293 1.313
0.350 143.0 54.7 0.602 0.275 0.327 1.639
0.360 154.0 58.9 0.648 0.275 0.373 2.012
0.370 164.0 62.8 0.690 0.275 0.415 2.427
0.380 173.0 66.2 0.728 0.275 0.453 2.880
0.390 183.0 70.0 0.770 0.275 0.495 3.375
0.400 194.0 74.2 0.817 0.275 0.541 3.916
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Calculations (cont.)
Time
(hrs)

0.
.420
.430
.440
.450
.460
.470
.480
.490
.500
.510
.520
.530
.540
.550
.560
.570
.580
.590
.600
.610
.620
.630
. 640
.650
.660
.670
.680
.690
.700
.710
.720
.730
.740
.750
.760
.770
.780
.790
.800
.810
.820
.830
.840
.850
.860
.870
.880
.890
.900
.910
.920
.930
.940
.950
.960
.970
.980
.990
.000
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%$Mean Rain Inflow Outflow Balance Cumulative
intens mm/hr (m3) (m3) (m3) (m3)
204.0 78.1 0.859 0.275 0.583 4.499
212.0 81.1 0.892 0.275 0.617 5.117
219.0 83.8 0.922 0.275 0.647 5.763
226.0 86.5 0.951 0.275 0.676 6.439
233.0 89.2 0.981 0.275 0.705 7.144
239.0 91.5 1.006 0.275 0.731 7.875
244.0 93.4 1.027 0.275 0.752 8.627
248.0 94.9 1.044 0.275 0.769 9.396
249.0 95.3 1.048 0.275 0.773 10.168
250.0 95.7 1.052 0.275 0.777 10.945
250.0 95.7 1.052 0.275 0.777 11.722
249.0 95.3 1.048 0.275 0.773 12.495
248.0 94.9 1.044 0.275 0.769 13.264
244.0 93.4 1.027 0.275 0.752 14.016
239.0 91.5 1.006 0.275 0.731 14.746
233.0 89.2 0.981 0.275 0.705 15.452
226.0 86.5 0.951 0.275 0.676 16.128
219.0 83.8 0.922 0.275 0.647 16.774
212.0 81.1 0.892 0.275 0.617 17.391
204.0 78.1 0.859 0.275 0.583 17.975
194.0 74 .2 0.817 0.275 0.541 18.516
183.0 70.0 0.770 0.275 0.495 19.011
173.0 66.2 0.728 0.275 0.453 19.464
164.0 62.8 0.690 0.275 0.415 19.879
154.0 58.9 0.648 0.275 0.373 20.252
143.0 54.7 0.602 0.275 0.327 20.578
135.0 51.7 0.568 0.275 0.293 20.871
125.0 47.8 0.526 0.275 0.251 21.122
114.0 43.6 0.480 0.275 0.205 21.326
105.0 40.2 0.442 0.275 0.167 21.493
98.0 37.5 0.413 0.275 0.137 21.630
91.0 34.8 0.383 0.275 0.108 21.738
84.0 32.1 0.354 0.275 0.078 21.816
77.0 29.5 0.324 0.275 0.049 21.865
71.0 27.2 0.299 0.275 0.023 21.888
66.0 25.3 0.278 0.275 0.002 21.891
62.0 23.7 0.261 0.275 0.000 21.876
57.0 21.8 0.240 0.275 0.000 21.841
53.0 20.3 0.223 0.275 0.000 21.789
49.0 18.8 0.206 0.275 0.000 21.719
45.0 17.2 0.189 0.275 0.000 21.633
42.0 16.1 0.177 0.275 0.000 21.535
40.0 15.3 0.168 0.275 0.000 21.428
39.0 14.9 0.164 0.275 0.000 21.317
38.0 14.5 0.160 0.275 0.000 21.201
36.0 13.8 0.152 0.275 0.000 21.077
34.0 13.0 0.143 0.275 0.000 20.945
33.0 12.6 0.139 0.275 0.000 20.809
32.0 12.2 0.135 0.275 0.000 20.668
31.0 11.9 0.130 0.275 0.000 20.523
29.0 11.1 0.122 0.275 0.000 20.370
27.0 10.3 0.114 0.275 0.000 20.208
26.0 10.0 0.109 0.275 0.000 20.042
24.0 9.2 0.101 0.275 0.000 19.868
23.0 8.8 0.097 0.275 0.000 19.689
22.0 8.4 0.093 0.275 0.000 19.506
21.0 8.0 0.088 0.275 0.000 19.319
21.0 8.0 0.088 0.275 0.000 19.132
20.0 7.7 0.084 0.275 0.000 18.941
20.0 7.7 0.084 0.275 0.000 18.750

Storage volume (m3) = 21.9 m3

(Sum of all balance quantities)
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Maximum storage volumes for varying duration storms.

Storm length Max. Vol Max. Vol Mean intens Step time. Peak found

(hrs) (m3) time (mm/hr) (mins)
0.25 18.93 0.25 90.79 0.2
0.5 21.71 0.50 60.20 0.3
1 21.89 1.00 38.27 0.6 Peak found
2 17.68 - 23.66 1.2
3 12.47 -— 17.68 1.8
4 7.58 - 14.31 2.4
5 3.48 -— 12.12 3.0
6 0.63 -— 10.56 3.6
7 0.00 -— 9.41 4.2
8 0.00 -— 8.52 4.8
9 0.00 -— 7.80 5.4
10 0.00 -— 7.20 6.0
12 0.00 -— 6.28 7.2
15 0.00 -— 5.30 9.0
18 0.00 -— 4.62 10.8
20 0.00 - 4.26 12.0
24 0.00 -— 3.71 14.4
30 0.00 -— 3.13 18.0
36 0.00 -— 2.72 21.6
42 0.00 - 2.42 25.2
48 0.00 -— 2.19 28.8
54 0.00 -— 2.00 32.4
60 0.00 -— 1.84 36.0
66 0.00 -— 1.71 39.6
72 0.00 -— 1.60 43.2
84 0.00 - 1.42 50.4
96 0.00 -— 1.28 57.6
120 0.00 - 1.08 72.0
150 0.00 -— 0.91 90.0
175 0.00 -— 0.81 105.0
200 0.00 -— 0.73 120.0
250 0.00 -— 0.61 150.0
300 0.00 -— 0.53 180.0
375 0.00 -— 0.45 225.0
500 0.00 -— 0.36 300.0
750 0.00 -— 0.26 450.0
1000 0.00 -— 0.21 600.0
1250 0.00 -— 0.18 750.0
1500 0.00 -— 0.16 900.0
1570 0.00 -— 0.15 942.0
2000 0.00 -— 0.12 1200.0
2500 0.00 -— 0.11 1500.0
3000 0.00 -— 0.09 1800.0
3500 0.00 -— 0.08 2100.0
4000 0.00 -— 0.07 2400.0
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Sequential storage volume at specific storm durations.
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Explanatory notes for Peak Flow Storage

1) This system uses the rainfall intensity/ duration curve calculated using either the Wallingford or FEH method

as selected.
2) The balance is calculated from the inflow minus the outflow.
3) The storage volume is the maximum value of the balance curve.
4) This method was described by Davis (1963) - see Butler & Davies, 2nd edition, p294
5) References to 'storm duration’ relate only to the hydrograph method (qv).
6) There are always 600 steps in the calculation process, thus a 'run’ time of 10 hours will be sampled every minute,

Explanatory notes for Hydrograph Storage
1) The user has the choice of Summer or Winter curves
2) The mean intensity varies with the duration of the storm curve
3) There are always 120 steps in the calculation process, irrespective of storm duration.
4) The balance is calculated from the inflow minus the outflow.
5) The storage volume is the sum of the balance values for each step.
)

6) Varying durations should be tried to find the maximum storage value - this can be narrowed down very closely.

*Modelling using the flow characteristics of the restrictor is available using Vortex Control modelling function.
Please be aware that this function needs the full design data file to function.

Why do the two methods give different results?
The rainfall characteristics for each method are very different.

The Peak flow (using the Intensity/Duration/Frequency curve) does not model the actual rainfall. This curve is joined
points which represent the mean intensity of a storm at a given duration i.e. a value of 19.5 mm/hr for a 60 minute
storm indicates that over the sixty minute period, the mean intensity was 19.5 mm/hr. The calculation method samples
the IDF curve for a given location and frequency (Return Period) and calculates the storage for that rate and duration
less the outflow volume. The maximum value is displayed as the 'worst case' storage.

The hydrograph method uses a standard curve for either Winter or Summer storms. Traditionally these are symmetrical
about the central peak. UK rainfall does not fit into this convenient curve, so the calculations are dealing with a

stylised set of data. The mean intensity for the storm is calculated from the IDF curve and applied to the curve data,
calculating the storage for that step less the outflow volume. The final storage volume is the sum of the storage for

all the steps.

It can be seen that these two methods are very different, and the user may have the choice of which result to use.
This is not an exact science, though is often treated as such by those that do not understand the principles of the
calculations.
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Data:-
Location = MANCHESTER (CENT®Bid reference = SJ8397
M5-60 (mm) = 17.8 r = 0.36
Soil index = 0.45 SAAR (mm/yr) = 900
Return period = 100 WRAP = 4
UCWI = 96.2 Climate change = 40%
Clayey, or loamy over clayey soils with an impermeable layer at shallow
depth.
Pipeline storage = 0.0 m3 Available MH storage = 0.0 m3
Offline storage = 0.0 m3
Percentage runoff = 100.0% (manual setting)
Imperv_ area = 1100 m? Pervious area = 0 m?
Total area = 1100 m2 Equiv area = 1100 m?2 (Tot. area x % runoff).
Total runoff = 55.2 m3 Discharge rate = 7.650 1/s
Storage (m3) = 33.4 m3 (Sum of all balance quantities)
Total rainfall depth = 50.2 mm
Calculations :-
Time %$Mean Rain Inflow Outflow Balance Cumulative
(hrs) intens mm/hr (m3) (m3) (m3) (m3)
0.010 20.0 10.0 0.110 0.275 0.000 0.000
0.020 20.0 10.0 0.110 0.275 0.000 0.000
0.030 21.0 10.5 0.116 0.275 0.000 0.000
0.040 21.0 10.5 0.116 0.275 0.000 0.000
0.050 22.0 11.0 0.122 0.275 0.000 0.000
0.060 23.0 11.5 0.127 0.275 0.000 0.000
0.070 24.0 12.1 0.133 0.275 0.000 0.000
0.080 26.0 13.1 0.144 0.275 0.000 0.000
0.090 27.0 13.6 0.149 0.275 0.000 0.000
0.100 29.0 14.6 0.160 0.275 0.000 0.000
0.110 31.0 15.6 0.171 0.275 0.000 0.000
0.120 32.0 16.1 0.177 0.275 0.000 0.000
0.130 33.0 16.6 0.182 0.275 0.000 0.000
0.140 34.0 17.1 0.188 0.275 0.000 0.000
0.150 36.0 18.1 0.199 0.275 0.000 0.000
0.160 38.0 19.1 0.210 0.275 0.000 0.000
0.170 39.0 19.6 0.215 0.275 0.000 0.000
0.180 40.0 20.1 0.221 0.275 0.000 0.000
0.190 42.0 21.1 0.232 0.275 0.000 0.000
0.200 45.0 22.6 0.249 0.275 0.000 0.000
0.210 49.0 24.6 0.271 0.275 0.000 0.000
0.220 53.0 26.6 0.293 0.275 0.017 0.017
0.230 57.0 28.6 0.315 0.275 0.039 0.057
0.240 62.0 31.1 0.342 0.275 0.067 0.124
0.250 66.0 33.1 0.365 0.275 0.089 0.213
0.260 71.0 35.7 0.392 0.275 0.117 0.330
0.270 77.0 38.7 0.425 0.275 0.150 0.480
0.280 84.0 42.2 0.464 0.275 0.189 0.668
0.290 91.0 45.7 0.503 0.275 0.227 0.896
0.300 98.0 49.2 0.541 0.275 0.266 1.162
0.310 105.0 52.7 0.580 0.275 0.305 1.466
0.320 114.0 57.2 0.630 0.275 0.354 1.820
0.330 125.0 62.8 0.690 0.275 0.415 2.235
0.340 135.0 67.8 0.746 0.275 0.470 2.706
0.350 143.0 71.8 0.790 0.275 0.514 3.220
0.360 154.0 77.3 0.851 0.275 0.575 3.796
0.370 164.0 82.4 0.906 0.275 0.630 4.426
0.380 173.0 86.9 0.956 0.275 0.680 5.106
0.390 183.0 91.9 1.011 0.275 0.735 5.842
0.400 194.0 97.4 1.072 0.275 0.796 6.638
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Calculations (cont.)
Time
(hrs)

0.
.420
.430
.440
.450
.460
.470
.480
.490
.500
.510
.520
.530
.540
.550
.560
.570
.580
.590
.600
.610
.620
.630
. 640
.650
.660
.670
.680
.690
.700
.710
.720
.730
.740
.750
.760
.770
.780
.790
.800
.810
.820
.830
.840
.850
.860
.870
.880
.890
.900
.910
.920
.930
.940
.950
.960
.970
.980
.990
.000
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%$Mean Rain Inflow Outflow Balance Cumulative
intens mm/hr (m3) (m3) (m3) (m3)
204.0 102.4 1.127 0.275 0.851 7.489
212.0 106.5 1.171 0.275 0.896 8.385
219.0 110.0 1.210 0.275 0.934 9.319
226.0 113.5 1.248 0.275 0.973 10.292
233.0 117.0 1.287 0.275 1.012 11.304
239.0 120.0 1.320 0.275 1.045 12.349
244.0 122.5 1.348 0.275 1.072 13.421
248.0 124.5 1.370 0.275 1.094 14.515
249.0 125.0 1.375 0.275 1.100 15.615
250.0 125.5 1.381 0.275 1.106 16.721
250.0 125.5 1.381 0.275 1.106 17.826
249.0 125.0 1.375 0.275 1.100 18.926
248.0 124.5 1.370 0.275 1.094 20.021
244.0 122.5 1.348 0.275 1.072 21.093
239.0 120.0 1.320 0.275 1.045 22.138
233.0 117.0 1.287 0.275 1.012 23.150
226.0 113.5 1.248 0.275 0.973 24.123
219.0 110.0 1.210 0.275 0.934 25.057
212.0 106.5 1.171 0.275 0.896 25.953
204.0 102.4 1.127 0.275 0.851 26.804
194.0 97.4 1.072 0.275 0.796 27.600
183.0 91.9 1.011 0.275 0.735 28.336
173.0 86.9 0.956 0.275 0.680 29.016
164.0 82.4 0.906 0.275 0.630 29.646
154.0 77.3 0.851 0.275 0.575 30.222
143.0 71.8 0.790 0.275 0.514 30.736
135.0 67.8 0.746 0.275 0.470 31.206
125.0 62.8 0.690 0.275 0.415 31.621
114.0 57.2 0.630 0.275 0.354 31.976
105.0 52.7 0.580 0.275 0.305 32.280
98.0 49.2 0.541 0.275 0.266 32.546
91.0 45.7 0.503 0.275 0.227 32.773
84.0 42 .2 0.464 0.275 0.189 32.962
77.0 38.7 0.425 0.275 0.150 33.112
71.0 35.7 0.392 0.275 0.117 33.229
66.0 33.1 0.365 0.275 0.089 33.318
62.0 31.1 0.342 0.275 0.067 33.385
57.0 28.6 0.315 0.275 0.039 33.424
53.0 26.6 0.293 0.275 0.017 33.442
49.0 24.6 0.271 0.275 0.000 33.437
45.0 22.6 0.249 0.275 0.000 33.410
42.0 21.1 0.232 0.275 0.000 33.367
40.0 20.1 0.221 0.275 0.000 33.312
39.0 19.6 0.215 0.275 0.000 33.252
38.0 19.1 0.210 0.275 0.000 33.187
36.0 18.1 0.199 0.275 0.000 33.110
34.0 17.1 0.188 0.275 0.000 33.023
33.0 16.6 0.182 0.275 0.000 32.930
32.0 16.1 0.177 0.275 0.000 32.831
31.0 15.6 0.171 0.275 0.000 32.727
29.0 14.6 0.160 0.275 0.000 32.612
27.0 13.6 0.149 0.275 0.000 32.485
26.0 13.1 0.144 0.275 0.000 32.354
24.0 12.1 0.133 0.275 0.000 32.211
23.0 11.5 0.127 0.275 0.000 32.062
22.0 11.0 0.122 0.275 0.000 31.909
21.0 10.5 0.116 0.275 0.000 31.749
21.0 10.5 0.116 0.275 0.000 31.590
20.0 10.0 0.110 0.275 0.000 31.425
20.0 10.0 0.110 0.275 0.000 31.260

Storage volume (m3) =

33.4 m3

(Sum of all balance quantities)
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Blue = Inflow curve (m?) against Time (hrs) per step.

Green = Outflow curve (m?) against Time (hrs) per step.
Red = Discharge curve (m?)

Sample step rate is 36.0secs.
Constant Outflow discharge rate at 7.65. I/s.
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Maximum storage volumes for varying duration storms.

Storm length Max. Vol Max. Vol Mean intens Step time. Peak found

(hrs) (m3) time (mm/hr) (mins)
0.25 26.16 0.25 117.17 0.2
0.5 31.21 0.50 78.45 0.3
1 33.44 1.00 50.22 0.6 Peak found
2 30.63 - 31.12 1.2
3 25.45 -— 23.22 1.8
4 19.81 - 18.75 2.4
5 14.34 -— 15.83 3.0
6 9.35 -— 13.75 3.6
7 5.21 -— 12.22 4.2
8 1.98 - 11.04 4.8
9 0.05 -— 10.08 5.4
10 0.00 -— 9.30 6.0
12 0.00 -— 8.08 7.2
15 0.00 -— 6.80 9.0
18 0.00 -— 5.91 10.8
20 0.00 - 5.44 12.0
24 0.00 -— 4.72 14.4
30 0.00 -— 3.97 18.0
36 0.00 -— 3.44 21.6
42 0.00 -— 3.05 25.2
48 0.00 -— 2.74 28.8
54 0.00 -— 2.50 32.4
60 0.00 -— 2.30 36.0
66 0.00 -— 2.13 39.6
72 0.00 -— 1.99 43.2
84 0.00 -— 1.76 50.4
96 0.00 -— 1.58 57.6
120 0.00 - 1.32 72.0
150 0.00 -— 1.11 90.0
175 0.00 -— 0.98 105.0
200 0.00 -— 0.88 120.0
250 0.00 -— 0.74 150.0
300 0.00 -— 0.64 180.0
375 0.00 -— 0.53 225.0
500 0.00 -— 0.42 300.0
750 0.00 -— 0.31 450.0
1000 0.00 -— 0.25 600.0
1250 0.00 -— 0.21 750.0
1500 0.00 -— 0.18 900.0
1570 0.00 - 0.17 942.0
2000 0.00 -— 0.14 1200.0
2500 0.00 -— 0.12 1500.0
3000 0.00 -— 0.11 1800.0
3500 0.00 -— 0.09 2100.0
4000 0.00 -— 0.09 2400.0
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Sequential storage volume at specific storm durations.
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Explanatory notes for Peak Flow Storage

1) This system uses the rainfall intensity/ duration curve calculated using either the Wallingford or FEH method

as selected.
2) The balance is calculated from the inflow minus the outflow.
3) The storage volume is the maximum value of the balance curve.
4) This method was described by Davis (1963) - see Butler & Davies, 2nd edition, p294
5) References to 'storm duration’ relate only to the hydrograph method (qv).
6) There are always 600 steps in the calculation process, thus a 'run’ time of 10 hours will be sampled every minute,

Explanatory notes for Hydrograph Storage
1) The user has the choice of Summer or Winter curves
2) The mean intensity varies with the duration of the storm curve
3) There are always 120 steps in the calculation process, irrespective of storm duration.
4) The balance is calculated from the inflow minus the outflow.
5) The storage volume is the sum of the balance values for each step.
)

6) Varying durations should be tried to find the maximum storage value - this can be narrowed down very closely.

*Modelling using the flow characteristics of the restrictor is available using Vortex Control modelling function.
Please be aware that this function needs the full design data file to function.

Why do the two methods give different results?
The rainfall characteristics for each method are very different.

The Peak flow (using the Intensity/Duration/Frequency curve) does not model the actual rainfall. This curve is joined
points which represent the mean intensity of a storm at a given duration i.e. a value of 19.5 mm/hr for a 60 minute
storm indicates that over the sixty minute period, the mean intensity was 19.5 mm/hr. The calculation method samples
the IDF curve for a given location and frequency (Return Period) and calculates the storage for that rate and duration
less the outflow volume. The maximum value is displayed as the 'worst case' storage.

The hydrograph method uses a standard curve for either Winter or Summer storms. Traditionally these are symmetrical
about the central peak. UK rainfall does not fit into this convenient curve, so the calculations are dealing with a

stylised set of data. The mean intensity for the storm is calculated from the IDF curve and applied to the curve data,
calculating the storage for that step less the outflow volume. The final storage volume is the sum of the storage for

all the steps.

It can be seen that these two methods are very different, and the user may have the choice of which result to use.
This is not an exact science, though is often treated as such by those that do not understand the principles of the
calculations.
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STORM WATER / SuDs MAINTENANCE PLAN
TM/16/1145 — Surface Water Maintenance Plan

1. Introduction

This document outlines the storm water SUDs maintenance proposal plan.

The considered drainage solution comprises an attenuated network with discharge rates
to the private surface water sewer within the adjacent Marble Street limited by a flow
control unit. Storage volume is provided in an underground tank beneath the basement
floor slab constructed from modular cell units. Backflow from the public sewer system is
prevented by the incorporation of one way valves within the underground drainage

The attenuated (storage) system differs from a traditional unrestricted drainage system
and requires a different maintenance regime as the consequence of poor maintenance
upon these systems is likely to more onerous than with a traditional unrestricted piped
system.

A plan of routine inspections and maintenance should therefore be adopted and adhered
to in order to prevent failure due to inadequate maintenance. This document describes
the drainage systems used and provides a framework for future maintenance
procedures.

2. Site Drainage Components

The main drainage components are:-

1. Roof water from the building collected in gullies and above ground pipe work and
routed to the underground storage tank.
- Requires periodic inspection and de-silting as required

2. Run off from internal vehicle access ramp from Marble Street to the basement
collected by a linear drainage channel connected to the piped drainage network.

- Requires periodic inspection and de-silting as required

3. Storage tank formed with a modular crate system wrapped with an impermeable
membrane to prevent escape of water and ingress of soil particles.

TM/16/1145 — Surface Water Maintenance Plan



- Requires periodic inspection and de-silting.

4. Flow control unit limiting the discharge of surface water to the receiving sewer to an
agreed rate.
- Requires periodic inspection for blockages

3. Maintenance Schedule

The drainage systems will be fully maintained by the Managing Agent or the Managing
Agent’s Appointed Contractor and the Managing Agent will bear all costs associated with
cleaning and regular inspections as required.

The rate of build up of silt and debris within a drainage system varies from site to site
and is dependent upon individual site characteristics. Therefore the frequency of actions
below should be adopted as a MINIMUM standard for a period of 24 months after
development completion. This period will be sufficient to assess the system performance
over 2 complete seasonal cycles after which the maintenance activity schedule may be
reviewed accordingly.

ACTION FREQUENCY

Clear guttering and roof gullies of
leaves and debris.

Twice yearly. Spring and Autumn after leaf fall

Inspect all rainwater manhole
chambers and channel drains for
debris and blockages.

6 Monthly and after heavy rainfall.
Remove debris / silt as encountered.

Inspect all tank access points for
sediment.

Monthly for 3 months, then 6 Monthly and after
heavy rainfall.
Remove debris /silt as encountered.

Flow Control

6 monthly Inspect and remove debris

Remove sediment from catch-pits
and flow diffusers

Minimum 6 monthly. More frequently if
required.

One — way anti flood valves

6 monthly Inspect and remove debris

TM/16/1145 — Surface Water Maintenance Plan




4. Storage Tank — Additional Notes

Upon completion of the works the appointed maintenance contractor will carry out
regular monthly inspections for the first 3 months and thereafter at 6 monthly intervals.

The cellular storage SUDS system as specified allows the system to be inspected via
CCTV.

Flushing of the system can be achieved using a jetting system with a 150 bar pump

pressure. The jet nozzle should be introduced to the system via the incoming pipework.
The silt should be flushed to the downstream manhole and removed from there.

TM/16/1145 — Surface Water Maintenance Plan
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Kier Construction
2" Floor
Optimum House
Clippers Quay
Salford
Manchester

M50 3XP

Date 7" July 2021

F.A.O. Mr D. Rostron

Dear Sirs

11 YORK STREET, MANCHESTER
SUSTAINABLE DRAINAGE INSTALLATION

The sustainable drainage on the above scheme has been designed in accordance with the
recommendations in the Tier Consult Flood Risk Assessment, in which the surface water run off from
the site is restricted to 50% of the pre-development flow rate.

To achieve this reduction in discharge rate a flow restriction and onsite surface water attenuation has
been specified. Due to the site limitations the attenuation has been provided in the form of proprietary
cellular storage located beneath the basement slab. The cellular storage has been sized to
accommodate the discharge up to 1 in 100 year + 40% climate change event.

The following products were proposed and approved for the attenuation tank:

e Alderburgh Pluvial Cube
o Alderprufe Tuflex Membrane
e Alderburgh Geotex 300PP Protection Fleece

Details are appended to this letter.

In accordance with the terms of our Appointment, Tier Consult has undertaken periodic site
inspections on the basis of these observations and our consideration of the Contractor’s submissions
we confirm that the works relating to the surface water drainage have been constructed in compliance
with the construction drawings and specifications or any agreed deviation therefrom.

Registered Company No. 03872445




Photograph 2 — Attenuation Tank Installation




We trust that the above is in order, however should you require anything further please do not
hesitate to contact the undersigned.

Yours Faithfully

Wmfﬂa.

Robert Harmston
Director

CC Kier Property - Mr O. Butler + encl.




PLUVIAL CUBE MODULE - DATA SHEET

500 (L) x 500 (W) x 550 (D) Single 7.27 0.1375 0.132
500 (L) x 500 (W) x 1075 (D) Double 3.72 0.2688 0.258
500 (L) x 500 (W) x 1600 (D) Triple 2.5 0.4 0.384

* Bespoke modules with different configuration available

Single Module

Double Module

Triple Module

Application Stormwater Management
Average Weight (kg) - single module 7
Compressive Strength* (kN/m?) 320
Lateral Strength* (kN/m?) 200

Long Term Creep Testing** (kN/m?) 200

Void Ratio (%) 96
Surface Void Ratio (%) Greater than 90
Minimum Backfill Cover Landscaped areas* (mm) 450
Maximum Depth to Invert* (mm) 7000
Material Polypropylene
Chemical resistance Good
Bacterial Resistance Good

UV Resistance Good

Note: Other Modules with Compressive Strength more than 1500 kN/m2 available

* Modules tested using UKAS calibrated test machine, range 0 - 60 Tons, UDL, loading rate 0.2 kN/m2

** Modules tested for long term creep testing for 90, 180 and 208 days / 5000 hours = 50 years design life / CIRIA C737.
# Any cover less than 450 mm and for Min. backfill cover for trafficked areas — contact ESS design department

# Maximum depth to invert based on soil type dense sand and gravel for different soil type-contact ESS design department

Note: All Alderburgh products are manufactured to the highest quality, being subjected to rigid
quality control. However the company cannot control conditions of application and use of its
products, thus any warranty, written or implied, is given in good faith for materials only.
Alderburgh Ltd will not accept any responsibility for damage or injury arising from storage handling,
misapplication or misuse of its products. All transactions are subject to our standard condition of
sales, copies of which are available on request. Product design and specification are subject to
change without further notice

Solutions House, Dane St.
Rochdale, OL11 4EZ,

Tel: 01706 374416

Fax: 01706 376785

Email: sales@alderburah.com

Caw

ENVIRONMENTAL SUSTAINABLE SOLUTIONS LTD

CERT No. 18/0401




Features

Excellent Barrier Properties
High Puncture Resistance

Exceptional Multiaxial Stress
and Strain Properties

Good Tear Resistance
High Surface Friction

Good Low Temperature
Behaviour

Low Coefficient of Thermal
Expansion

Very Good Chemical Resistance
Very Good UV Resistance

Excellent Environmental Stress
Crack Resistance (ESCR)

Excellent Welding Properties -
Wide Seaming Temperature
Window



General Description

Alderprufe Tuflex is a single layer cold applied
geomembrane suitable for environmental protection to
structures, containments and

cut-off trenches.

Alderprufe Tuflex combines excellent chemical resistance
with low flexural modulus to provide a malleable, flexible
membrane suitable for non-smooth surfaces and factory
prefabrication to optimise on-site installation.

Alderprufe Tuflex is the ideal membrane for building
protection systems and cut-off trench containment
particularly on contaminated sites which would otherwise
prove too difficult or costly to develop.

Building Protection Membrane

Applied as a Gas Barrier Membrane to protect the building
against the ingress of all land borne gases - Methane,
Carbon Dioxide and Radon. Tuflex is laid in a single layer
over a prepared site. Due to its inherent weldability and on
site quality assurance monitoring, the membrane is
recommended to be laid by trained operatives certified for
the purpose. On smaller sites factory fabricated panels
can be supplied for application by others. Applied to cover
the whole of the slab area above Aldervent gas ventilation
system if required.

All membrane penetrations (i.e. steel stanchions and
service entry points) to be sealed with factory formed units
welded to the membrane on site.

At all points where the membrane passes through load
bearing walls, Aldercourse Tuflex DPC or GRA DPC is
installed and welded to the overlaying Tuflex membrane.

-

Pressure testing of welded joints
(part of standard CQA procedures)

Proprietory Safety
Cage —

Existing fence to be
removed during the works 4
and reinstated upon completion. ~~~~—____

N s /\/
N b

1000mm from fence
to centre of trench T

168mm o.d.
160mm i.d.

Stainless Steel | 7
Aspirating Cowls — ‘
j 1" Galvanised Steel Vent Stack

¥ 150mm to 300mm depth inert

~ topsoil regraded to original

%mﬂlnum and seeded.

Screened inert EPEN

As dug backfill < /
/ s

i\l e \ ’
\ H 150mm diameter slotted gas collector pipes
| connected to 150mm diameter vent stacks

~4m high complete with rotating cowls.
3Nr. Stacks in total, offset to fence line, 1 at
each end of the trench and 1 placed centrally.
Vent stacks to be provided with monitoring

t
=

N \/\ &
PSSO

25mm thick preformed Aldervent G60-G4 D26

i combined gas dispersal and membrane
! > protection system located against trench side
_ with fully welded membrane with protection

fleece on inside face of trench.

Trench backfilled with self compacting

s
I, O \\
I >
” 10mm single sized gravel prior to extracting
\ | _— shoring within tank foundation zone only.
I 2
evivan A, 20
A

B X
i /\\\/
NGNS

Typically
1000 mm

(o8

Membrane Protection

Protect finished membrane with Geotex or Alderway
protection mats if following trades are erecting steel
fabrication for slab reinforcement.

All punctures to be repaired by a minimum overlap of
150mm.

Cut-off Trench Containment

Alderprufe Tuflex has been successfully installed up to 8
metres deep as a vertical barrier to contain contaminants
and gases on brown fields sites and around landfill.

Installed by accredited contractors.

Bespoke systems have been designed to suit site specific
parameters.

Trilaminate membranes with exceptionally high puncture
resistance are available.

Cut-off trenches for contaminant control, with large
volume gas and liquid dispersal properties, are possible,
utilising Aldervent Geogrid, Geovoid, or Geocell systems.
(see separate data sheets.)



In-service performance

The demands made on Alderprufe Tuflex in landfill, water
containment or pollution control are considerable. The
flexibility of Alderprufe Tuflex is due to the polymeric
structure of the resin. There are no plasticisers in the
Alderprufe Tuflex formulation that can be leached out by
exposure to chemicals or sunlight causing (the
membrane to become brittle.

Design and Specification

All Alderprufe Tuflex systems carry/Product Guarantee
Insurance including efficacy cover. Bespoke system
designs with third party accreditation including P.I. cover

This product satisfies the,criteria set out in BS 6920:
Part 1: 1996 “Specification” and thus complies with the
requirements of the Water Bylaws Scheme Tests of Effect
on Water Quality(BS 6920: 1996). It.is suitable for use
with cold but not hot water.

Toe Beam Detail

Aldercourse
GRA DPC
Fully bonded
to toe

Alderprufe Tuflex

%

NNNNNNN N\

Aldervent Ground
level Vent Unit

Aldervent Geo-Grid 2
915 x 25mm connected

Preformed pipe collar

are available to the developer to offer full security and to160mm dia slotted 200 x 400 x 450
warranties. collection pipe Test Method

Thickness mm +/- 10% 0.75 1.0 1.5 ASTM D - 751

Density g/cm’ 0.9 0.9 0.9 ASTM D - 792

Tensile Stress @ break Min N/mm? 13 18 26 ASTM D - 638

Elongation @ Break % >700 >700 >750 ASTM D - 638

Puncture Resistance Min N 120 150 200 FTMS 101C Method 2065

Tear Resistance Min N 45 60 90 ASTM D - 1004

Dimensional Stability +-2% +/-2.0 +/-2% ASTM D - 1204

% Change Max 1 Hr @ 1000C

Stress Crack Resistance 100% 100% 100% ASTM 5397

Volatile Loss 5% 0.2 0.2 0.2 ASTM D - 1203

Loss Max Method A

Ozone Resistance No cracks No Cracks No Cracks ASTM D - 1149

Carbon Black Content 2-3% 2-3% 2-3% ASTM 1063

Moisture Vapour g/m?/day <0.01 <0.1 <0.01 ASTM E96

Friction Angle (Non Woven Geotextile) 21’ Shear Box

Methane Permeability 0.14 0.11 0.007 European standard g/mz/day/atm

Methane Transmission Rate 1.8 x 10° m’/m’/s/atm BRE

Permeability Coefficient 1,8 X 102




Alderprufe Tuflex possess exceptional flexibility, tear
and puncture resistance qualities for all water
containment projects, even at very low temperatures.

Ornamental ponds and water storage lakes used in
landscaping and irrigation projects utilise the special
attributes of the Alderprufe Tuflex geomembrane.

Alderprufe Tuflex
geomembranes are used as
liners and capping to
contain both the gas and
liquids produced by a landfill
operation. The multiaxial
strain qualities of Alderprufe
Tuflex are so good that the
geomembrane will resist out
of plane forces caused by
subsidence which occurs
with differential waste
consolidation and unstable
site substrates
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The flexibility of Alderprufe
Tuflex geomembranes ensures
that most ponds, ditches,
lagoons, lakes and dams can be
lined including those with
inherently complex shapes.

The exceptionally wide seaming
temperature window ensures a
reliable weld is achieved in most
weather conditions. Fluctuations
in temperature are not as critical
as they are with other
geomembranes.




Environmental Stress Crack
Resistance (NCTL)

Constant Stress ESCR test (ASTM D5397)

20% notch
5% Northwood Soap

65
55

? - 0
% 45 Temp. = 50°C
g 35 Alderprufe Tuflex
7
Z 2
= Onset of ESC

15 in HDPE
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0.001 0.01 0.1 1 10 100 1000 10000

Comparative Friction Angles

Puncture Resistance
Truncated Cone

Alderprufe Tuflex, when placed under load on uneven or
rocky substrates, has an exceptionally high puncture
resistance. It even exceeds the specifications of GRI
test method GM - 3 and possesses the highest puncture
resistance of all geomembrane materials measured by
this test.

Alderprufe Tuflex readily conforms to projections and
deforms easily when under static load. Stresses are
evenly distributed throughout the material’s structure
as it deforms thus allowing the membrane to maintain
its “barrier” properties when subjected to both short
and long term static loads.

Geomembrane Friction vs. Dry Ottawa Sand

29.5°

TUFLEX
21’ VLDP
16° HDPE

Shear Stress

FRICTION
ANGLE

Normal Stress
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HDPE PVC VLDPE TUFLEX
Gauge 1.5mm 0.5mm Imm Imm

Alderprufe Tuflex possesses outstanding environmental
stress crack resistance compared to other materials.
Alderprufe Tuflex also retains its flexibility at low
temperatures and does not become brittle even at at
temperatures as low as -40°C. This feature is particularly
important as it enables the Geomembrane to be handled
or installed during severe weather conditions or at high
altitude.

The friction angle of Alderprufe Tuflex measured by this
method is higher than that of all the commonly used
smooth geomembrane materials. This allows the
construction of steeper side slopes, increasing the
capacity and, in the case of landfills, speeding up waste
settlement.

Low Temperature Impact
Resistance

250
[ Aiderprute Tuftex [ PVC g 200

20.0
141 147 14.3
15.0 15
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Rheometrics Impact Resistance (J)

* Brittle failure
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kLDERBURGH

Solutions House, Dane Street, Rochdale OL11 4EZ

GEOTEX 300 PP

DESCRIPTION

A needle punched non woven geotextile made from 100% virgin polypropylene staple fibres, UV resistant,

produced without the addition of chemical binders and without thermal bonding of the filaments.

PRIMARY FUNCTIONS

Fabric used for ground stabilisation and membrane protection.
Enclosing granular layers in formed drainage systems.

TECHNICAL DATA

The above are typical mean values of 5 samples taken at random for test purposes, as defined in BSEN ISO

standard.

Roll Size: Width 6m
Length 50m, 100m

Weight: | 300g/m*

Fabric

Thickness: 4.0mm nom. BS 2544 AS

Tensile

strength: MD 13KN/M BSEN ISO 10319
CD 21KN/M BSEN ISO 1996

Extension: MD 103% BSEN ISO 1996
CD 80% BSEN ISO 1996

Water @ 100mm head | 140 It/m/sec BSEN ISO 10319

Transmitivity

Apparent 90% finer 90 microns BS6906 PE2 1989

Opening size

CBR

(Puncture): Part 4 2400N

Displacement (mm) 70

Cone PropTest (mm) 17mm

SPECIFICATION

The Geotex 300PP filter fabric should be specified by name with specific reference to the technical

requirements of its use

Tel: (01706) 374416 | Fax: (01706) 376785 | Email: sales@alderburgh.com | Website: www.alderburgh.com

Solutions House, Dane Street, Rochdale OL11 4EZ
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Notes

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT ARCHITECTS, ENGINEERS AND SPECIALISTS
DRAWINGS TOGETHER WITH THE APPROPRIATE SPECIFICATION.
IT IS THE CONTRACTORS RESPONSIBILITY TO CHECK ALL
DIMENSIONS ON SITE. DIMENSIONS MUST NOT BE SCALED FROM
THIS DRAWING. ANY DISCREPANCIES TO BE BROUGHT TO THE
IMMEDIATE ATTENTION OF THE ARCHITECT IN WRITING.

ALL DIMENSIONS ARE IN MILLIMETRES, UNLESS NOTED

RAIRBAGENOTES
ALL LEVELS ARE IN METRES, UNLESS NOTED OTHERWISE.

THIS DRAWING TO BE READ IN CONJUNCTION WITH THE
TIER CONSULT SPECIFICATION FOR DRAINAGE BELOW
GROUND TOGETHER WITH 'CIVIL ENGINEERING
SPECIFICATION FOR THE WATER INDUSTRY" éth EDITION

MH ILs RELATE TO OUTGOING MAIN PIPE.

WHERE INCOMING PIPES ARE OF A SMALLER DIAMETER
TO OUTGOING PIPE THEY ARE TO BE POSITIONED WITH
PIPE SOFFITS LEVEL (UNO).

MH CLs ARE APPROX. ONLY AND MUST TIE IN WITH
PROPOSED FINISH LEVELS.

ALL RWP CONNECTIONS TO BE COMPATABLE WITH RWP
SIZE AND LOCATION.
[SEE ARCHITECTS DRAWINGS]

ALL PIPES UNDER THE BUILDING AND UNDER PAVED
AREAS WHERE THE DEPTH OF COVER IS LESS THAN 0.9m
ARE TO BE GIVEN A CLASS Z CONCRETE SURROUND

WHERE PIPES CROSS FOUNDATIONS PROVIDE
ADDITIONAL FLEXIBLE COUPLINGS.

FOR EXACT LOCATION OF ALL SOIL PIPES AND FLOOR
GULLIES REFER TO ARCHITECTS DRAWINGS. FOR
LOCATION OF RWP REFER TO ARCHITECTS LAYOUT
DRAWINGS.

ALL PIPES TO BE 150mm 00 UNLESS NOTED OTHERWISE.
CHECK IL OF ANY EXISTING DRAINS PRIOR TO

COMMENCEMENT AND REPORT ANY DISCREPANCIES
TO TIER CONSULT.

10. BACKFILL TO TRENCHES MAY BE SUITABLE EXCAVATED

11.

MATERIAL IN IN LANDSCAPED AREAS. GRANULAR
MATERIAL TO BE USED UNDER ROADS AND
HARDSTANDINGS.

ALL MANHOLE AND DRAINAGE CHANNEL COVERS

SHALL COMPLY WITH BS EN 124, STRENGTHS TO BE:
CLASS C250 IN CAR PARK AREAS

KEY

SURFACE WATER DRAINAGE

FOUL DRAINAGE

COMBINED DRAINAGE

RAINWATER PIPE RWP
GULLY G
SHOWER GULLY SG
SOIL VENT PIPE SVP
SOIL PIPE SP

C5 20.08.19 RJH LAYOUT AMENDED TO RESOLVE CLASH

S1 TO S2 RE-ROUTED TO AVOID CRANE BASE,

S4 ADDED

NR VALVE ADDED TO MH S1, DRAIN S1-S2

REPOSITIONED TO AVOID CRANE ANCHORS

DRAINAGE POINTS AND LAYOUT REVISED TO

C2 10.04.19  RJH SUIT CLIENT INSTRUCTION, NR VALVE ADDED,
DETAIL THROUGH CRANE BASE ADDED

C1 22.01.18 RJH CONSTRUCTION ISSUE

C4 19.06.19 RJH

C3 30.04.19 RJH
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Kier Construction,
11 York Street, Manchester — Acoustic Verification Report

1.0 INTRODUCTION

1.1 Acoustic & Engineering Consultants Limited (AEC) has been instructed by Kier
Construction to prepare an acoustic verification report for the newly constructed office
block with ground floor A3 units at 11 York Street, Manchester.

1.2 This report is required to assist with discharging of three planning conditions associated
with noise. The application number is 126476/J0/2020 and each condition is presented in
detail below however, they are associated with the following elements:

e Noise Breakout from the A3 uses;
e Atmospheric noise from mechanical plant and ancillary equipment;
¢ Noise break-out from the rooftop amenity space.

1.3  This report details the results of the original noise surveys undertaken, presents the
relevant planning conditions, provides details of the finished constructions and mechanical
plant installed and presents an assessment with regard to achieving the set criteria.

1.4 Acoustic terminology is discussed in brief in Appendix A.

2.0 DEVELOPMENT DESCRIPTION

2.1 The site is bound by Marble Street to the north-east, Fountain Street to the south-east,
York Street to the south-west and Milk Street to the north-west.

2.2 The building is located in a commercial area and is surrounded by other office buildings.
There are no private residential properties nearby with the nearest residential property
being the Hotel Gotham, located at 100 King Street some 90m to the south west of the
building as identified on Figure 2.1 below.

Figure 2.1 — Site Location and Nearest Residential Receiver

)

{11 vorkst [/ /4

2.3 The building is 8 Storeys high with associated basement car parking, two ground floor
retail units and a rooftop amenity/event space. This rooftop space will provide space for
up to 60 people and will include an open terrace area.
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11 York Street, Manchester — Acoustic Verification Report

NOISE MEASUREMENTS

Night-time noise levels were undertaken by AEC on Monday 5 August 2019, between
approximately 2300 and 0100h on Tuesday 6 August, 2019. Night-time noise levels were
only measured at Location E, external to 50 Spring Gardens, as identified on the attached
Figure B1.

Due to ongoing construction work, daytime noise level measurements were not possible in
2019 and, as such, background noise levels measured in 2013 have been used in this
assessment. This is considered a reasonable approach as in reality background noise
levels are more likely to increase over time than decrease.

All measurements were undertaken in general accordance with BS7445-1: 2003
‘Description and measurement of environmental noise. Guide to quantities and
procedures’.

A full measurement procedure is presented in Appendix B for the daytime noise level
measurements, and Appendix C for the night-time noise level measurements. The
measured data is presented in Tables B1 and C1, respectively.

Noise levels at all locations were due to road traffic from the surrounding roads. Distant
plant and building construction noise also impacted on the measured noise levels. In
summary, the lowest measured background noise levels were 55dBLago 1 during the
daytime and 47dBLago,t during the night-time. These are typical background noise levels
for Manchester City Centre.

ASSESSMENT
Condition 9

Condition 9 states:

‘Before any A3 uses hereby approved commence, the premises shall be acoustically
insulated and treated to limit the break out of noise in accordance with a noise study of the
premises and a scheme of acoustic treatment that has been submitted to and approved in
writing by the City Council as local planning authority.

Where entertainment noise is proposed the Laeq (entertainment noise) shall be controlled to
10dB below the Lago (without entertainment noise) in each octave band at the facade of the
nearest noise sensitive location.

Upon completion of the development a verification report to validate that the work
undertaken throughout the development conforms to the recommendations and
requirements in the approved acoustic consultant's report shall be submitted to and
approved in writing by the City Council as local planning authority. The verification report
shall also undertake post completion testing to confirm that acceptable criteria has been
met. Any instances of non-conformity with the recommendations in the report shall be
detailed along with any measures required to ensure compliance with the agreed noise
criteria and timescales for the implementation of those measures.’
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4.2  Condition 9 is concerned with noise break-out from the glazed facades of the 2 Retail
units as identified on Figure 4.1 below.

Figure 4.1 — Plan Showing Ground Floor Retail Units

4.2  The location of the retail units is presented on Figure 4.2 below. As can be seen, all of the
surrounding premises are offices or retail.

Figure 4.2 — Site Location Plan Showing Approximate GF Retail Unit Loca

& | Offices & GF Restaurant

~4

tin

Officés

© Google 2021

4.3 The uses of the proposed A3 spaces on the ground floor are currently unknown.
However, it is understood that the end users could potentially operate in the evening until
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around 2300h, and that the potential noisiest activity would be a restaurant. AEC has
previously measured noise levels in very busy restaurants and bars with low level
background music in Manchester city centre on weekend nights. Ambient noise levels did
not exceed 84dBLaeq,smin €ven with a noisy party occurring and this noise data has been
used in the noise break-out calculation.

4.3 The glazing installed on-site has a sound insulation performance of 41dBRw and the
specification is attached as Appendix D.

4.4  The worst-case situation relating to noise break-out relates to the offices & ground floor
restaurant directly opposite the site to the north on Marble Street some 13m from the
building fagade where night-time background noise levels were 47dBLaso.

4.5 With reference to the above, the resultant noise break-out has been calculated and the full
calculation details are included in Appendix E with a summary presented in Table 4.1
below.

Table 4.1 — Resultant Noise Break-out

Octave Band Centre Frequency, Hz
Details Overall
63 125 | 250 | 500 1k 2k 4k 8k

Restaurant Noise
Level, dBLeq

Window Sound
Insulation, SRI

13m Distance
Attenuation, dB

Resultant Noise

78 77 76 77 79 77 75 75 84dB(A)

25 28 35 39 41 53 64 60 | 41dBRw

22 | 22 | 22 | 22 | -22 | -22 -22 | -22 -

Level, dBLeq 37 33 25 22 22 8 -5 -1 25dB(A)
Background Noise

Level, dBLeo 51 50 47 44 43 38 30 20 47dB(A)
Resultant Minus 14 47 22 22 o 30 35 o1 ~
Background

46 As the above table identifies, breakout noise levels from the A3 units comfortably comply
with MCC requirements even as a worst-case situation. Furthermore, it should be noted
that noise at any residential properties would be inaudible and in reality, during the night-
time, offices would not normally be operational.

4.7 ltis considered that the above provides sufficient information to discharge condition 9.

Condition 11
4.8 Condition 11 states:

‘11) Notwithstanding the approved details, before first occupation of the development the
building, together with any externally mounted ancillary equipment, shall be acoustically
insulated in accordance with a scheme submitted to and approved in writing by the City
Council as local planning authority in order to secure a reduction in the level of noise
emanating from the equipment. The scheme shall be designed so as to achieve a rating
level of 5dB (Laeq) below the typical background (Lase) level at the nearest noise sensitive
location.
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Upon completion of the development a verification report to validate that the work
undertaken throughout the development conforms to the recommendations and
requirements in the approved acoustic consultant's report shall be submitted to and
approved in writing by the City Council as local planning authority. The verification report
shall also undertake post completion testing to confirm that acceptable criteria has been
met. Any instances of non-conformity with the recommendations in the report shall be
detailed along with any measures required to ensure compliance with the agreed noise
criteria and timescales for the implementation of those measures.’

With regard to mechanical plant noise, AEC considers that the above noise limit would
normally apply to residential receivers. With regard to commercial receivers, it is
considered that an appropriate noise level limit for plant and ancillary equipment is
50dB(A). Based on this, assuming windows were open for ventilation purposes, noise
levels within the commercial buildings would be no greater than 35-40dB(A) depending on
how far the window was opened. As defined in BS 8233:2014 ‘Guidance on sound
insulation and noise reduction for buildings’ a noise limit of 35-40dBLaeq,T is appropriate
for executive and cellular offices, which would represent a the most onerous receiver for
an commercial / office building.

4.10 The rooftop plant layout as installed on-site is as per figure 4.3 below.

4.1

Figure 4.3 — Rooftop Plant Layout

Fountain Street

The rooftop items identified above are as presented in Table 4.3 below. Noise data for
the items installed has been provided. This is included as Appendix F and is summarised
in Table 4.2, below.
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Table 4.2 — Rooftop Plant Items and Noise Emission Levels

Item Noise Level, dB @
1m
VRF Toshiba MMY-MAP1406FT8P x 2 64dB(A) — per item
VRF Toshiba MMY-MAP1606FT8P x 11 64dB(A) — per item
VRF Toshiba MMY-MAP1806FT8P x 7 64dB(A) — per item
Office AHU 1 Exhaust (Attenuated) 57dB(A)
Office AHU 1 Inlet (Attenuated) 48dB(A)
Office AHU 1 Casing Breakout 50dB(A)
Office AHU 2 Exhaust (Attenuated) 58dB(A)
Office AHU 2 Inlet (Attenuated) 51dB(A)
Office AHU 2 Casing Breakout 50dB(A)
Rooftop Extract (Exhaust and Inlet Attenuated) <55dB(A)

4.12 Using CadnaA® environmental noise prediction software the predicted noise levels at the
facades of the nearest office buildings have been predicted using the above noise level
data. Figure 4.4 shows the plan of the predicted noise levels and Figure 4.5 shows a 3D
screen grab of the model showing the building heights used.

Figure 4.4 — Predicted Noise Levels Due to Rooftop Plant as Installed
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Figure 4.5 — Predicted Noise Levels Due to Rooftop Plant as Installed
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4.13 Based on the above even if all mechanical plant items were operating at full duty during

the night-time period, MCC'’s plant noise limit of not greater then 42dB(A) (lowest
measured background noise level minus 5dB) would be achieved.

4.14 ltis important to note that in reality, it will be rare for all items of plant to operate at the

same time and during the night-time the plant will operate at reduced capacity / duty,
meaning that the above noise levels represent an over-prediction.

4.15 The above assessment demonstrates that for the atmospheric noise emissions for the

items of mechanical plant installed at 11 York Street comply with MCC'’s requirements
and, as such, condition 11 can be discharged.

Condition 12

4.16 Planning Condition 12 states:

12) Before the use of the rooftop amenity space hereby approved commence, the
premises shall be acoustically insulated and treated to limit the break out of noise in

accordance with a noise study of the premises and a scheme of acoustic treatment that
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has been submitted to and approved in writing by the City Council as local planning
authority. Where entertainment noise is proposed the Laeq (entertainment noise) shall be
controlled to 10dB below the Lago (without entertainment noise) in each octave band at the
facade of the nearest noise sensitive location.

Upon completion of the development a verification report to validate that the work
undertaken throughout the development conforms to the recommendations and
requirements in the approved acoustic consultant's report shall be submitted to and
approved in writing by the City Council as local planning authority. The verification report
shall also undertake post completion testing to confirm that acceptable criteria has been
met. Any instances of non-conformity with the recommendations in the report shall be
detailed along with any measures required to ensure compliance with the agreed noise
criteria and timescales for the implementation of those measures’.

4.17 As this is a rooftop amenity space where the main noise source will be noise due to
people attending events, the only possible method of demonstrating compliance is to
predict noise levels to the surrounding buildings. It is not possible to set up an event and
then measure at the surrounding buildings at high level.

4.18 AEC understands that the rooftop amenity/event space may operate until possibly 0100h,
with no access allowed for the general public. It is understood that there could be up to
60 people in the amenity/event space.

4.19 The lowest background and ambient noise levels measured, during the night-time period,
were 47dBLaco, T and 57dBLaeg, T, respectively.

4.20 With regard to event attendee noise, the anticipated sound power level within the rooftop
amenity/event space has been calculated with reference to the method presented in the
J.H. Rindel, C.I Christensen, A.C. Grade research paper: ‘Dynamic sound source for
simulating the Lombard effect in room acoustic modelling software’ (Proceedings of Inter-
Noise 2012, New York, USA, (2012)).

4.21 As the area is associated with an interior bar, it has been deemed appropriate to use a
noise level representative of ‘raised’ speech conversation levels. The sound power level
of a person speaking in a raised voice is equal to roughly 76dBLwa (ref. ANSI 3.5).

4.22 To calculate the number of people speaking at any one time the following method
presented in the above research paper was used.

4.23 The first step is to calculate the number of speaking persons (NS) at any one time, where
N is the total number of persons (60) and G is the assumed group size (typically 3.5).

Number of speaking persons (NS) = N/G

4.24 In this scenario, this equates to around 17 people speaking at any one time (60/3.5) on
the rooftop amenity space. Taking this into account, as well as the sound power level of
‘raised’ conversation (76dBLwa) a 3D acoustic model has been produced of the above
scenario using CadnaA® environmental noise prediction software and the predicted noise
levels are presented in Figures 4.6 and 4.7 below.

4.25 Figures 4.6 and 4.7 show the predicted Laeq Noise levels and includes the 1.1m high glass

balustrade around the rooftop amenity space. The circled numbers on the building show
the highest predicted level. It is not possible to show the noise spectrum data used in the

/ﬂ P2643/R4/AGB 6 July 2021 Page 10 of 28



Kier Construction,
11 York Street, Manchester — Acoustic Verification Report

calculation and, as such, the predicted noise spectrum data at the worst-case affected
property is included in table 4.3 below.

Figure 4.6 — Predicted Noise Levels D‘ye‘tooRoofto p Use (Plan)
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Table 4.3 — Rooftop Terrace Noise Compared to Background Noise

Octave Band Centre Frequency, Hz

Details Overall
63 125 | 250 | 500 1k 2k 4k 8k

Restaurant Noise

Level, dBleq 20 26 30 34 33 27 19 8 37dB(A)

Background Noise

Level, dBLoo 51 50 47 44 43 38 30 20 47dB(A)

Resultant Minus 31 o4 | 47 10 | 10 11 11 1 _

Background

4.26 As Table 4.3 demonstrates as a worst-case prediction the Laeq noise levels affecting the
worst-case affected surrounding building will comply with the requirements of planning
condition number 12. Furthermore, in reality, this prediction applies to surrounding offices
in the night-time period which are not as noise sensitive as residential properties. The
noise levels would be even lower at the Gotham Hotel, some 85m from the site.

4.27 The above provides sufficient information in order that condition 12 can be discharged.
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FIGURE B1 - Existing Site Showing Monitoring Locations

Map data @2019 Google United Kingdom
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APPENDIX A - Acoustic Terminology in Brief

Sound is produced by mechanical vibration of a surface, which sets up rapid pressure
fluctuations in the surrounding air. The rate at which the pressure fluctuations occur determines
the pitch or frequency of the sound. The frequency is expressed in Hertz (Hz), that is, cycles per
second. The human ear is sensitive to sounds from about 20 Hertz to 20,000 Hertz. Although
sound can be of one discreet frequency - a ‘pure tone’ - most sound is made up of many
different frequencies.

The human ear is more sensitive to some frequencies than others, and modern instruments can
measure sound in the same subjective way. This is the basis of the A-weighted sound pressure
level dBA, normally used to assess the effect of noise on people. The dBA weighting
emphasises or reduces the importance of certain frequencies within the audible range.

Sound Units

In order to assess environmental noise, measurements are carried out by sampling over specific
periods of time, such as fifteen minutes or one hour, the statistically determined results being
used to quantify various aspects of the sound.

The figure below shows an example of sound level varying with time. Because of this time
variation the same period of sound can be described by several different levels. The most
common of these are described below. It should be noted that in many instances in the main
body of text, the unit will be proceeded by a dB descriptor in the report e.g. Laeq, could be
written dBLaeq, T

Lmax 22

~l
.-

So§nd -gl;evel (dBA
"
I
I
\r_g
z
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©
o

Time =—

Example of Sound Level Varying With Time

LaeqT The equivalent continuous (A-weighted) sound level. It may be thought of as the
“average” sound level over a given time, T. It is used for assessing noise from
various sources: industrial and commercial premises, construction sites,
railways and other intermittent noises and can be considered as the “ambient”
noise level.

Lago,T The (A-weighted) sound level exceeded for 90% of a measurement period. It is
the value often used to describe background noise.

Lamax The maximum (A-weighted) sound level measured during a given time. ‘Fast’
or ‘Slow’ meter response should be cited.
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Free-field This refers to the sound level measured outside, away from reflecting
Level surfaces.

Fagcade Level This refers to the sound level measured outside, at 1m from a hard reflecting
surface, typically 3dB greater than the free-field level.

NR Noise Rating — a graphical method for assigning a single number rating to a
noise spectrum and is often use to specify noise level limits for mechanical
services.

Rw Single number rating used to describe the laboratory airborne sound insulation

properties of a material or building element over a range of frequencies,
typically 100-3150Hz.
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APPENDIX B — Noise Survey Details — 2013 Details

Friday 3 May, 2013, 1145 — 1345h.
Ben Tomlin (AEC).
B&K 2260 Real Time Analyser (Originally AEC Kit 1).

The sound level analysers, which conforms to BS EN 61672-1: 2003 ‘Electro acoustics —
sound level meters - Part 1 Specifications’ for Class 1 Type Z meters, was in calibration
and check calibrated before and after the measurement periods using a Briiel & Kjaer
type 4231 (94dB) calibrator. There was no significant drift of calibration. Calibration
certificates are available on request.

Wind Speed @ Cloud

Date Period Wet/Dry Temp°C

& Direction | Cover
Negligible

03/05/13 Daytime Dry 16-18°C wind speed 60%
& direction

Measurements were undertaken at 5 locations around the development site. Identified
as A to E on Figure 1 and described below.

A — On Fountain Street, about 5m from the edge of the carriageway, and 3m from the
facade.

B — On Marble Street, about 3m from the fagade.

C — On Milk Street, about 3m from the fagade.

D — On York Street, about 2m from the fagade.

E — At residential properties on Spring Gardens, about 3m from the facade.

Measurements were undertaken over various periods in terms of Leq, L10, Loo, and Lmax.

A, B, C, D, E - free-field

Full results for the attended measurements are given in Table B1.

Full octave band centre frequency data was obtained for all measurements.
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TABLE B1 — Measured Daytime Noise Levels (2013)

Noise Level, dB
Location Period, h Comments

Laeq La1o Lago LAmax, F
1146-1151 | 67.0 70.2 57.9 81.7

1151-1156 | 65.2 68.8 58.3 76.7
Noise levels due to local and distant

A 1157-1202 64.9 67.8 59.7 75.8 traffic, distant plant, distant building
work and pedestrian traffic.

1248-1253 | 63.0 65.9 57.8 77.2

1254-1259 | 69.4 71.4 62.2 85.3

1203-1208 | 63.1 66.0 57.9 77.9

Noise levels due to local and distant
B 1209-1214 | 60.9 63.1 55.4 78.8 |traffic, distant plant, distant building

work and pedestrian traffic.
1300-1305 | 60.8 63.5 56.1 72.6

1216-1221 | 64.5 63.8 59.3 86.2

Noise levels due to local and distant
c 1222-1227 62.2 64.2 58.5 75.7 traffic, distant plant, distant building

1308-1313 61.9 64.1 58.5 76.9 work and pedestrian traffic (Siren
i i i i paused out in 2" measurement).

1314-1319 | 60.3 61.7 57.7 73.2

1229-1234 | 708 6.5 60.9 85.9 Noise levels due to local and distant

1234-1239 | 65.4 68.5 59.1 78.7 |traffic, distant plant, distant building
D work and pedestrian traffic (siren
1320-1325 | 69.8 72.7 60.3 85.7 | paused out in both 15t and 2"

measurement).

1326-1331 | 70.2 73.4 60.3 87.1

1241-1246 | 63.3 66.4 58.0 75.2 Noise levels due to local and distant
E traffic, distant plant, distant building
1333-1338 63.6 66.2 57.4 76.8 work and pedestrian traffic.
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APPENDIX C — Noise Survey Details — 2019 Details

Monday 5 August 2019, 2300h to Tuesday 6 August 2019, 0100h.
Ross Chamberlain (AEC).
B&K 2250 Real Time Analyser (AEC Kit 1).

The sound level analysers, which conforms to BS EN 61672-1: 2003 ‘Electro acoustics —
sound level meters - Part 1 Specifications’ for Class 1 Type Z meters, was in calibration
and check calibrated before and after the measurement periods using a Briiel & Kjaer
type 4231 (94dB) calibrator. There was no significant drift of calibration. Calibration
certificates are available on request.

Wind Speed @ Cloud

Date Period Wet/Dry Temp°C

& Direction | Cover
Negligible
05/08/19 — Night Dry 15°C wind speed | 60%
06/08/19 irecti
& direction

Measurements were undertaken at 1 location around the development site. Identified as
E on Figure 1 and described below.

E — At residential properties on Spring Gardens, about 3m from the facade.
Measurements were undertaken over various periods in terms of Leq, L10, Loo, and Lmax.

E - free-field

Full results for the attended measurements are given in Table C1.

Full octave band centre frequency data was obtained for all measurements.
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TABLE C1 — Measured Night-Time Noise Levels (2019)

Noise Level, dB
Location Period, h Comments
Laeq Lago LAmax, F
2308 - 2320 60.1 48.5 76.6
2320 - 2334 58.6 50.0 68.8
2335 — 2348 57.9 48.4 70.2 The main contributing source of noise
was road traffic along from where
E 2350 - 0005 60.3 471 75.7 Spring Gardens road meets York
Street. Maximum noise levels due to
0005 - 0020 S7.7 47.4 74.4 car pass-bys along these streets.
0020 — 0034 57.2 46.5 69.2
0035 - 0047 60.0 48.9 75.0
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APPENDIX D - Glazing Specification

TOTAL FACADE SOLUT{DNSm

C397 York Street, Manchester

Glass specification document

YST-SCL-00-XX-SP-Y1-09001

i~ ...;

lt-
!HIHH

REV DATE BY DESCRIPTION Issue Date
P1 16/12/2019 | AS First Issue 18/12/19
Cc1 22/01/2020 | AS Issued for Construction 22/01/2020
c2 14/02/2020 | AS G2 Specification Change (RAL colour and Insulation) 14,/02/2020

Head Office Divisional Office Regional Office

Thurston House Unit 11 Hayfield Bus.Park Rock Farm Offices

Thornfield Business Park Field Lane Seckington

Standard Way, Northallerton Auckley, Doncaster Tamworth

DL6 2XQ DN9 3FL B79 OLA

Tel: 01609 768970 Tel: 01302 436400 Tel: 0121 6679481

Speedclad Ltd Company No: 6492516 E: info@speedclad.co.uk www.speedclad.co.uk
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SPEELO[sW.Vu]

TOTAL FACADE SOLUTIONS

G1 - Glass Type 1 (as specification L40-370A & 372A)

For exact locations refer to Speedclad elevations

44mm overall insulating glass unit

QOuter Pane: 13.5mm Coolite SKN176ii Heat Strengthened Laminate
Cavity: 20mm Black Warm Edge Spacer Bar; Argon Gas Filled Cavity

Inner Pane: 10mm Planiclear Toughened HST

Photometric Data

Transmission, reflexion, absorption

Dv = 0,13 (Light reflection factor outside) Ty = 0,00 (ultraviclet transmittance)

P, =  0,15(Light reflaction factor inside) [ T, = 0,67 (Light transmission)

Po = 0,23 direct radistion reflection factor cutside) T, = 0,31 (direct redietion transmission factor)

P_ =  0,35(direct raciation reflection factor inside) R_= 52 (generel color rendering index (CRI))

A, 1=044; 3 = 0,02 (direct radistion absorption factor)

EN 410

SC = 040 (Shading Coefficent, g/0,67) q = 0,03 secondary heat inside)

b-Faktor = 0,43 (VDI 2078, g/0,80) | g = 0,34 (Total energy transmission factor) [
EN 673 Installstion angle = 50°  vertikal | Ug = 1,0 W/mK (Hest transfer cosfficent) |
EN13363-2 T_= 500°C T,=20,00°C E_ = 300,00W/m2 System = 1,50m

gy, = 0,025 (Themmal rediation factor) hee= 18.00W/maK he; = 3.60W/mK

g = 0018 (Convection factor) g = 0,043 (secondary heat inside)

9, = 0,000 (Vensletion factar) [ 9= 0,35 (Totel energy ransmission factor) |

Acoustic Data

The acoustic performance data is determined by calculation, based on factors derived from certified data. Due
to inherent variations in acoustic performance when testing in accordance with EN ISO 140-3, some variation in
the calculated performance can also be expected. As such, the weighted performance, Rw, and adaptation
terms, C and Ctr, should typically be considered to be accurate within +2dB. However, wider deviations can

occur.

Sound Reduction Indices

Frequency, Hz / dB Rw C Ctr | OITC | STC
125 250 500 | 1000 | 2000 | 4000
28 | 35 | 39 | 41 53 64 41 4 A @ | -
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Kier Construction,
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APPENDIX E — Noise Break-out Calculation

Contract No: P2643 Date: 05-Jul
| Client: Kier

Project: 11 York Street Consultant: AGB

NOISE BREAK OUT TO OUTSIDE

Noise Source City Centre Restaurant

Corrections to obtain Lp at element ?

(eg distance/directivity)
Building & Hement Glazing
Area (S) 52 n? Width(a)= 13 m Height(b)= 4m
Position Directivity (Q) 4 (=4forawall, 2for aroof)

Additional Directivity

Receiver Offices Opposite
Distance (R) fromelement 13 m
Propagation Corrections
Barrier 0
Facade 0
Calculation
Frequency, Hz 63 125 250 500 1k 2k 4k 8k dBA
Internal Level, dB 78 il 76 T 79 il 75 7™ 84
Internal Corrections , dB
Corrected Internal Level,Lin, dB 78 Taf 76 77 79 il 75 75 84
SRI of Hement, dB 25 28 35 39 41 53 64 60

Additional Directivity, dB
Propagation Corrections

Barrier, dB

Facade, dB
Level (1) at Receiver dB 37 33 25 22 22 8 -5 -1 25
Level (2) at Receiver dB 35 31 23 20 20 6 -7 -3 23
Criterion dB 51 50 47 44 43 38 30 20 47
Shortfall (1) dB -14 -17 -22 -22 -21 -30 -35 -21
Shortfall (2) dB -16 -19 -24 -24 -23 -32 -37 -23
Calculation Method '(1) Lp =Lin - R- 6 + 10Log(S) - 20Log(R) - 11 + 10Log(Q)

'(2) Lp =Lin - R- 6 + 10Log(ab/(pi**R?)) + 10Log(Q/2)

Measured BG
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APPENDIX F — Rootop Plant Items As Installed

To s H I B A Leading Innovation 2>

Toshiba Air Conditioning - VRF Data Sheet

MMY-MAP1406FT8P .
Three-pipe SHRMe - Super Heat Recovery Condensing Unit igs-
e

Features

Dual setpoint for more precision

ESEER increased to >8 —
B UK-SEER achievable to >10

B New 4 series flow box with 50 m run :
B New 4- and 6-port multi-flow boxes 1. 9%

Technical Data

Model reference | MMY-MAP1406FT8P
Nominal cooling kW 40.0
Nominal heating kW 45.0
Capacity code | 114
Min./max. capacities connectable kW 132.0/54.0
7Mer'|7r'|put (cool/heat) _I{W | 12.7/10.5
SEER/ESEER Value (Office Profile) 6.88/7.34
SCOP/ESCOP Value (Office Profile) | 14.82/5.02
Starting current A 1
Running current (cool/heat) I 119.92/16.47
Suggested fuse size :A 32
Power supply V-ph-Hz 380/415-3-50
Interconnecting cable | | 2-core screened 1.5 mm
Sound power (cool/heat) dB(A) 81/83
Sound pressure (cool/heat) | dB(A) '62164
Standard air flow m*/h 12200
Standard air flow [us |3389
External static pressure Pa :40
indoor units connectable 3
Dimensions (H x W x D) |mm 1830 x 1210 x 780
Unit weight kg 1316
R410A refrigerant base charge Tke [11
Dimensional Drawings 2
¥
T ! l
i =]
8
gt
]
5
u,;:
3

Cool Designs Ltd ~ C = | N

s SEoTRAL \
www.cdlweb.info " Ghiyigio™” 2

CarbonNeutral.com

All UK duties are based on Cooling Indoor air temperature 22°C DB/16°C WB Outdoor air temperature 28°C DB 50% RH, high fan speed, 5 m pipe run.
Heating Indoor air temperature 21°C DB Outdoor air temperature -4°C DB 100% RH, high fan speed, 5 m pipe run. Values are based on the maximum compressor output.
Data obtained from Toshiba Air Conditioning Web Data July 2019.

-/*i P2643/R4/AGB 6 July 2021 Page 23 of 28
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Kier Construction,

11 York Street, Manchester — Acoustic Verification Report

Toshiba Air Conditioning - VRF Data Sheet

Three-pipe SHRMe - Super Heat Recovery Condensing Unit

Features

Technical Data

Dual setpoint for more precision
ESEER increased to >8

UK-SEER achievable to >10

New 4 series flow box with 50 m run
New 4- and 6-port multi-flow boxes

Lo

Model reference | MMY-MAP1606FT8P
Nominal cooling KW 45.0

Nominal heating (kW | 50.0

Capacity code | l 16

Min./max. capacities connectable kW 36.00/60.75
Power input (cool/heat) ‘kw 13.9/12.2
SEER/ESEER Value (Office Profile) 7.62/8.17
SCOP/ESCOP Value (Office Profile) | 14.62/4.82
Starting current A 1

'Running current (cool/heat) A |21.81/19.14
Suggested fuse size A I40

Power supply V-ph-Hz | 380/415-3-50
Interconnecting cable | | 2-core screened 1.5 mm
Sound power (cool/heat) dB(A) |83/84

Sound pressure (cool/heat) dB(A) | 61/62

Standard air flow :mllh l 17300

Standard air flow Us | 4806

External static pressure .Pa l 40

indoor units connectable |36

Dimensions (H x W x D) |mm l 1830 x 1600 x 780
Unit weight kg |377
_R410A refrigerant base charge kg n

Dimensional Drawings

Cool Designs Ltd

Raising the Standards in Air Conditioning Distribution

www.cdlweb.info

CarbonNeutral.com

RTIF,
&%

ARRNANM
EUTRAL

" dlivisio™”

All UK duties are based on Cooling Indoor air temperature 22°C DB/16°C WB Outdoor air temperature 28°C DB 50% RH, high fan speed, 5 m pipe run.
Heating Indoor air temperature 21°C DB Outdoor air temperature -4°C DB 100% RH, high fan speed, 5 m pipe run. Values are based on the maximum compressor output.
Data obtained from Toshiba Air Conditioning Web Data July 2019.
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Toshiba Air Conditioning - VRF Data Sheeg

MMY-MAP1806FT8P

Three-pipe SHRMe - Super Heat Recovery Condensing Unit

Features
[ ]

Dual setpoint for more precision

ESEER increased to >8
UK-SEER achievable to >10

Technical Data

New 4 series flow box with 50 m run
New 4- and 6-port multi-flow boxes

enmn——

Model reference | | MMY-MAP1806F T8P
| cooling kW 50.4

Nominal heating KW 56.5

Capacity code : 18

Min./max. capacities connectable kW 40.32/68.04

Power input (cool/heat) [ kW [16.0/13.7

SEER/ESEER Value (Office Profile) 7.36/7.86

SCOP/ESCOP Value (Office Profile) | 14.62/4.82

Starting current A 1

Running current (cool/heat) ) 125.10/21.49

Suggested fuse size A '40

Power supply V-ph-Hz 380/415-3-50

Interconnecting cable | | 2-core screened 1.5 mm

Sound power (cool/heat) dB(A) 83/84

Sound pressure (cool/heat) .dB(A) 61/62

Standard air flow |m*/h 17300

Standard air flow Us 4806

External static pressure | Pa | 40

Maxi indoor units connectable | 40

Dimensions (H x W x D) |mm | 1830 x 1600 x 780

Unit weight kg 1377

R410A refrigerant base charge kg |11

Dimensional Drawings

Cool Designs Ltd €

Raising the Standards in Air C

ondifioning Distribution

www.cdlweb.info

All UK duties are based on

RTIF,
& G

ARRNM
EUTRAL

" lvisio™”

CarbonNeutral. com

Cooling Indoor air temperature 22°C DB/16°C WB Outdoor air temperature 28°C DB 50% RH, high fan speed, 5 m pipe run.

Heating Indoor air temperature 21°C DB Outdoor air temperature -4°C DB 100% RH, high fan speed, 5 m pipe run. Values are based on the maximum compressor output.
Data obtained from Toshiba Air Conditioning Web Data July 2019.
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FlaktGroup

EUROVENT
- CERTIFIED
PERFORMANCE

EUROVENT
- CERTIFIED
PERFORMANCE

Faport to perrmance data

-/*i P2643/R4/AGB

AIR HANDLING UNIT eQ
Project 28618 (117122180B07) / 11 York Street Manchester AHU's Acon 2.49.35593
AOC ACON-02621496
Unit 9 (A) / Office AHU1 2020-06-03
Size 063 Page 5/23
Customer Dodd Group
Customers ref. Will Tatterton
Our ref. Andy Window
Supply air volume flow rate 6600 I/s Exhaust air volume flow rate 6100 I/'s
External static pressure 350 Pa Extemal static pressure 350 Pa
Mains electricity 3x400VAC+10%+N+PE, 50Hz Weight 2988 kg
(SgscpT)c el. power demand 1.90 kW/(m#/s) Dimensioned for wet condition
Ref. density 1.2 kg/m*® Ref. altitude above sea level om
Filter cross section air velocity 24 23|m/s
Air flow 6600 6439|ls
Total pressure rise 689 590| Pa
Fan fan system effect 0 0|Pa
Fan total efficiency 69.8 68.8|%
Fan system input power (absorbed electrical power) according to SFP 6.8 5.79|kW

Fan system effect is taken into account in fan performance

Fan power supply data
Voltage, supply flow 3x400VAC+PE, 50Hz Voltage, extract flow 3x400VAC+PE, 50Hz
Power, supply flow 2x4.6 KW Power, extract flow 2x46 kW
Current, full load, supply flow 2x74 A  Current, full load, extract flow 2x74 A
SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k 2k 4k 8k dB(A)
Fresh air connection 77 77 70 65 61 59 54 56 69
Supply air connection 84 90 84 86 82 79 75 73 88
Extract connection 75 77 72 67 59 57 52 54 69
Exhaust connection 82 87 83 84 80 76 73 71 85
To surroundings 73 71 61 50 47 46 41 35 58

6 July 2021
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EUROVENT
- CERTIFIED
PERFORMANCE

Kier Construction,

FlaktGroup

AIR HANDLING UNIT eQ
Project 28618 (117122180B07) / 11 York Street Manchester AHU's Acon 2.49.35593
AOC ACON-02621507
Unit 10 (C) / Office AHU2 2020-06-03
Size 063 Page 5/23
Customer Dodd Group
Customers ref. Will Tatterton
Our ref. Andy Window
Supply air volume flow rate 6000 /s Exhaust air volume flow rate 5500 l/s
External static pressure 300 Pa Extemal static pressure 300 Pa
Mains electricity 3x400VAC+10%+N+PE, 50Hz Weight 2912kg
(Sspggy)c el. power demand 1.65 kW/(m?*/s) Dimensioned for wet condition
Ref. density 1.2 kg/m* Ref. altitude above sea level om
Filter cross section air velocity 21 2.1|m/s
Air flow 6000 5839(ls
Total pressure rise 598 510|Pa
Fan fan system effect 0 0[Pa
Fan total efficiency 69.8 68.5(%
Fan system input power (absorbed electrical power) according to SFP 5.36 4.55[kKW

Fan system effect is taken into account in fan performance

Fan power supply data
Voltage, supply flow 3x400VAC+PE, 50Hz Voltage, extract flow 3x400VAC+PE, 50Hz
Power, supply flow 2x4.6 KW Power, extract flow 2x46 kKW
Current, full load, supply flow 2x74 A  Current, full load, extract flow 2x74 A
SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LWA
Octave band (Hz) 63 125 250 500 1K 2k 4k 8k dB(A)
Fresh air connection 72 75 68 63 58 56 52 53 66
Supply air connection 80 87 82 83 80 76 73 70 85
Extract connection 71 76 70 64 56 54 49 51 66
Exhaust connection 78 86 80 81 77 74 70 68 83
To sumroundings 68 69 59 47 44 43 39 32 56

-/*i P2643/R4/AGB
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11 YORK ST — CARPARK ACCESS SUMMARY

Car park vehicle access
Shutter/traffic lights controlled by a traffic management system

e Access for authorised vehicles
o Traffic light is red

0 Vehicle approaches from south on Marble St

0 Vehicle holds in position shown

0 Access control system long range RFID (Paxton) is activated by fob in vehicle

0 Access control activates the security alarm to unset (if still set)

0 Access control activates the traffic management system to lock all lights on red

o Traffic management system prevents any further activation of entry access control or
basement vehicle beam detection.

o Traffic management activates shutter to rise once previous actions are complete

0 Shutter is fully open- light turns green

0 Vehicle accesses car park

0 Shutter lowers when vehicle has cleared the internal safety beam just beyond the

inside of the shutter and all lights return to red
o Traffic management reactivates entry access control and vehicle detection
e Access for unauthorised vehicles

o Traffic light is red

0 Vehicle approaches from south on Marble St

0 Vehicle holds in position shown

0 Vehicle driver calls a predetermined telephone number linked to the building
managers office.

0 On receipt of call Building manager can view the vehicle on a CCTV camera set over
the roller shutter.

o If vehicle is allowed access the Building manager will activate the shutter to open
using a push button on the manager’s office which is linked to the traffic management
system

o0 The traffic management system to lock lights on red

Traffic management system locks out any further activation of entry or exit access
control

Traffic management activates shutter to rise once previous actions are complete
Shutter is fully open- light turns green

Vehicle accesses car park

Shutter lowers when vehicle has cleared the internal safety beam just beyond the
inside of the shutter

o Traffic management reactivates entry and exit access control and returns all lights to
red

e Egress for authorised vehicles

o Traffic light is red

o

O O o0 O

0 Vehicle approaches the exit ramp from either of two directions

0 Vehicle holds in position at one of the two traffic lights which will be on red

o Traffic management vehicle detectors identify vehicle in hold position

o Traffic management system locks out any further activation of entry or exit access
control

o Traffic management activates shutter to rise once previous actions are complete

0 Shutter is fully open- light turns green

0 Vehicle exits car park via ramp



11 YORK ST — CARPARK ACCESS SUMMARY

o Shutter lowers when vehicle has cleared the external safety beam just beyond the
outside of the shutter

o Traffic management reactivats entry access control and exit detection and returns all
lights to red

NATURAL
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