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The report is based on the information that has been acquired and / or made available to Advant
Engineers via the various searches and consultations undertaken as part of the Drainage Strategy. In
some cases, anecdotal information has been relied upon, where documented evidence has been
lacking.

The conclusions drawn in the above report are considered correct although any subsequent additional
information may allow refinement of the conclusions.

All work carried out in preparing this report has utilised and is based upon Advant Engineers current
professional knowledge and understanding of current UK standards and codes, technology and
legislation. Changes in this legislation and guidance may occur at any time in the future and cause any
conclusions to become inappropriate or incorrect.

This report has been prepared using information contained in maps and documents prepared by
others. Advant Engineers can accept no responsibility for the accuracy of such information.
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1. Introduction

1.1. Advant Engineers Ltd has been commissioned by North Park Homes to undertake
the drainage design at the scheme off Yew Tree Road in Birchencliffe.

1.2. This report is to outline the SUDS drainage operations and maintenance strategy,
this will determine the different SUDS features on the site, the necessary
maintenance of the SUDS features and the frequency in which they should be
inspected.

1.3. This report should be read in conjunction with drawings 22046-113 & 22046-115
and associated architectural and engineering drawings. (See Appendix A)

2. SUDS Drainage Layout

2.1. Surface water from the roofs will be collect by means of guttering and rainwater
down pipes, and runoff from the driveways will be collected via linear drainage such
as and ACO drain, these will then be connected directly into the adopted surface
water system.

2.2. The surface water drainage for the site consists below ground pipes and chambers
that discharge to the public sewer, the attenuation on site is provided within a
concrete tank and the flow is restricted by a Vortex Flow Control, specifically a
Hydro Brake Unit by Hydro International. (See Drawing 22046-113 for drainage
layout plan.

2.3. The tank on site has been sized to accommodate the 1 in 100 year + 40% climate
change rainfall event, and it has been located under a shared private drive, it has
been located here to prevent a large structure being located under the Kirklees
adopted highway.

2.4. Details of the tank can be found in Appendix C and show the inspection and entry
points on either end of the tank.
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3. SUDS Operations and Maintenance

3.1. Responsibility of the adopted drainage system, flow control and attenuation tank
will be with Yorkshire Water post adoption, however during construction and up to
the point of adoption the developer will be responsible for the operation and
maintenance of the drainage system and its various SUDS elements.

3.2. The convention drainage system, consisting of standard manholes and pipework,
are maintained by sub-contractors using specialist machinery to clear gullies,
pipework and storage zones of rubbish and sediment. The frequency of this task is
determined by the need, this can be identified by a reduced flow through the
pipework, water surcharging or the visible sight of sediment or buildup in the
manholes.

3.3. Across the adoptable drainage system corrective maintenance should be
undertaken on an ad hoc basis defendant on need, these task should include:

e Repair to access chambers / manhole covers
e Jetting and clearing of blockages
e Repair any broken pipes, manhole sections, step irons

3.4. Beyond the convention drainage manholes and pipework, the adoptable system
also has a Flow Control manhole and a concrete attenuation tank that requires
routine inspection and maintenance as outlined below.

FLOW CONTROL MANHOLE — HYDROBRAKE UNIT
3.5. Inspect the sump on an annual basis and clear out the sump using a Jetvac

3.6. Gaskets and seals on the unit have a design life exceeding the drainage design life
and should not need replacing unless the unit is removed, if the unit is removed
then new neoprene seals should be installed.

3.7. The above is scheduled maintenance, additional inspections and cleaning of the
hydrobrake chamber should be undertaken in the event of a failure or after every

extreme flood event.

3.8. See Appendix B for the Hydrobrake technical data and company brochure.
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CONCRETE ATTENUATION TANK — CARLOW CONCRETE
3.9. Annualinspection of the tank and jetting out of the tank to clear through any
sediment or debris.

3.10.The above is scheduled maintenance, additional inspections and cleaning of the
tank should be undertaken in the event of a failure or after every extreme flood
event.

3.11. See Appendix C for the Tank technical data and company brochure.

4. Post Adoption SUDS Operations and Maintenance

4.1. The above operation and maintenance requirements are a minimum guidance
and as it is noted above both of these SUDS features are to be adopted by
Yorkshire Water who will have their own maintenance schedule that we have
faith will be concise and robust to maintain their own assets.

4.2. In addition, it is expected that Yorkshire Water will have a standard set of Risk
Assessments and Health & Safety guidance on the maintenance of all of their
drainage assets to ensure a safe working environment for their employees when
undertaking such tasks.

4.3. In the event of a blockage or asset failure then Yorkshire Water should be
contacted who will then be responsible for the timely repair of the failure and
reinstating the asset to its working status.
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APPENDIX A
Drainage Layout
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APPROVAL
INSPECTION
TESTING
CERTIFICATION

CERTIFICATE 08/4586

Technical Specmcatlon Hydro-Brake® Optimum Flow Control including: ﬁA
Control Point Head (m) Flow (I/s) . 3mm grade 304L stainless steel
- - . Integral stainless steel pivoting by-pass
Primary Design 2.700 3.900 door allowing clear line of sight through to
outlet, c/w stainless steel operating rope
Flush-Flo™ 0.323 2563 . Beed blasted finish to maximise corrosion
resistance
Kick-Flo® 0.669 2.051 . Stainless steel fixings
: : *  Rubber gasket to seal outlet
e Variable flow rate post installation via
Mean Flow 2.866 adjustable inlet
. . Indicative Weight: 10 kg
hydro-int.com/patents B
—
POSITION & DIRECTION MASONRY STUD ANCHOR
OF INLET PIPE(S) WILL FIXING BOLTS*

BE SPECIFIED ON THE
CONTRACT DRAWINGS

BENCHING

PIVOTING BYPASS DOOR*

HYDRO-BRAKE® OPTIMUM
FLOW CONTROL FITTED WITH

100mm MIN
FOR FIXINGS

(MINIMUM)

ACCESS TO BE POSITIONED

100 ID.OUTLET

ABOVE BYPASS DOOR

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

= Y. —_———
GASKET ‘s n

PIVOTING BYPASS

DOOR OPERATING
© 4 STEEL ROPE*

= |
T PIVOTING
. BYPASS DOOR*

- .. RUBBER
b
__ [ A SPIGOT = [
Al 2 i
< L ,‘ A
—_— |:> g ] « .
-] © 4
.| ° B
1 |
~ B
AR ATk R N
\SUMP - -
455
80
160 660
SECTION A-A SECTION B-B

IMPORTANT:

<> LIMIT OF HYDRO INTERNATIONAL SUPPLY

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

* WHERE SUPPLIED

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

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

DESIGN The head/flow characteristics of this SHE-0075-3900-2700-3900
ADVICE Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling y ro
evaluates the full head/flow characteristic curve. A

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

° and could constitute a flood risk. A CRH COMPANY
DATE 30/09/2024 15:21
SITE Yew Tree Road, Birchencliffe SHE-0075-3900-2700-3900
DESIGNER i i i :

SIG Michael Micklethwaite Hydro-Brake® Optimum
REF 22046
© 2024 Hydro International Ltd « Unit 2, Rivermead Court « Kenn Business Park « Windmill Road + Kenn « Clevedon « BS21 6FT « Tel: 01275 878371 « www.hydro-int.com « Email: enquiries@hydro-int.com

michael@advantengineers.co.uk




Technical Specification
Original Setting Minimum Setting | Maximum Setting . "
Control Point |Head (m)|Flow (I/s)|Head (m)|Flow (I/s)|Head (m)|Flow (I/s) wrc
Primary Design | 2.700 3.900 2.700 3.504 2.700 4.224 BB A ﬁﬁ. Wi
Flush-Flo™ 0.323 2.563 0.400 2.111 0.303 2.914 el e
Kick-Flo® 0.669 2.051 0.671 1.841 0.670 2.239 o
Mean Flow 2.866 2.540 3.137

hydro-int.com/patents

Head (m) Flow (Is)

0.000 0.000
0.093 1.945
0.186 2.434
0.279 2.553
0.372 2.554
3 0.466 2.499

0559 | 2.379
0.652 | 2.124
0745 | 2.154
0.838 | 2.272
0.931 2.383
1.024 | 2.489
1117 | 2.590
1210 | 2.687
1303 | 2.779
1397 | 2.869
1490 | 2.955
1583 | 3.039
1676 | 3.120
1769 | 3.199
1.862 | 3.275
1955 | 3.350
2048 | 3.423
0 L 2 3 4 f 2.141 3.494

Flow (i) 2.234 3.564
2328 | 3632
2.421 3.698
2514 | 3.764
2607 | 3.828
2700 | 3.891

Head (m)

DESIGN The head/flow characteristics of this SHE-0075-3900-2700-3900 Hydro-Brake® Optimum
ADVICE ELc;v:a (gtoerrlitgtt)ilCa(r:elzJ rL\Jgi-que. Dynamic hydraulic modelling evaluates the full head/flow H d r ﬂ
! ::3 g:al sz :‘::st?:ﬂz; ;l?]vgo(:jo:}tsrko.l will invalidate any design based on this data Inler“;ﬂ:jgﬂﬂ!
gi?eTE 32/\/(\)/%'22(32 ‘I;;:cf:?,irchencliffe SHE-0075-3900-2700-3900
geEfSIGNER g/lzigggel Micklethwaite Hydro-Brake® Optimum

© 2024 Hydro Intemational, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hy dro-int.com Email designtools@hy dro-int.com




Hydros

A CRH COMPANY

— The Hydro-Brake®
Flow Control Series

Hydro-Brake® Hydro-Brake® Hydro-Brake® Hydro-Brake®
Flood Optimum Agile Orifice

-

- The element of control Turning Water Around®



The Hydro-Brake® Flow Control Series
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The Hydro-Brake®
Flow Control Series

A versatile toolbox of precision-engineered devices for
surface water, fluvial, foul/combined water, and sewer
network flow control.

o

A Flow Control for Every Site and Budget
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Hydro-Brake® Flood

The vortex controlled solution to watercourse
flooding.

Hydro-Brake® Optimum

The vortex flow control with no equivalent.
Independently verified by BBA and WRc.

Hydro-Brake® Agile

Precision-engineered flow control giving
reduced on-site storage for highly constrained
applications.

Hydro-Brake® Orifice

The low cost option for unconstrained sites.




The Element of Control

Hydro International has set the highest standards in flow control
technology during more than 40 years of specialist water engineering.
When it comes to understanding, predicting and controlling the flow
of water, Hydro works with scientific rigour.

Our customers are constantly challenged to deliver imaginative solutions,
despite tough commercial and physical constraints. Committed to precision
in product development and manufacture, we partner with you to engineer
the best-possible water management solutions.

Hydro International’s unrivalled knowledge and outstanding technical design
support give our customers complete reassurance of system performance
and value.

We give you the element of control.

Precision-Engineered for Reliable,
Repeatable Performance

The Hydro-Brake® Flow Control Series offers a comprehensive choice for
sustainable, performance-optimised attenuation and control whatever the
project. Fully scalable and adaptable to your site conditions, there is no
need to compromise on your project requirements.

All Hydro International flow controls are manufactured to the same exacting
standards of quality. Tested, proven and independently accredited by
regulatory bodies across the world, they offer the reassurance of reliable,
repeatable performance.

Technical Design Support

Faced with increasingly varied environmental and planning stipulations,
engineers need to adapt their solutions accordingly and balance flow rates
with storage requirements and optimise the drainage system performance
over the duration of a storm. In these circumstances, Hydro International’s
expert design support can advise on the correct flow control selection and
design.

A full range of technical services, including detailed hydraulic modelling,
easy-to-use design tools and integration into industry-standard software,
all help engineers to achieve optimum hydraulic performance.

Buildable, Maintainable, Adoptable

Hydro International flow controls are designed and manufactured for ease of
installation and reliable through-life performance with minimum intervention.
Simple, predictable, low-maintenance regimes make them straightforward
for management organisations to take on, and remove any concerns for
adopting authorities.

For peace of mind and to make maintenance easier and more cost effective
Hydro-Logic® Smart Maintenance can be added to any of our flow control
chambers. This sophisticated sensor and telemetry package enables remote,
monitoring of water levels and alerts will be triggered when abnormal water
level activity is detected.

Hydro-Brake® Hotline: 01275 337937
stormwater@hydro-int.com



Hydro-Brake®
Flood

Hydro-Brake® Flood is a highly sustainable, precision-

engineered vortex technology for preventing
watercourse flooding.

Hydro-Brake® Flood flow controls have

been installed at the heart of low-maintenance,
self-activating flood defences since the 1990s,
and now protect more than 6,000 properties
from an estimated £200m of flood damage

in pioneering schemes across the UK.

Watercourse
flood prevention

No external power.
No moving parts.
Upstream flood storage minimised.

NN N

Minimal maintenance.

Bespoke, Precision Engineering

Each Hydro-Brake® Flood is a bespoke solution that
precisely manages watercourse flows, right up to major
dams with pass forward flow rates of 30 m®/s. The same
technology is used just as successfully in smaller,
dispersed schemes.

Each Hydro-Brake® Flood scheme is purpose-designed to
optimise flow control performance characteristics and precisely
calculate the amount of upstream storage required. Using
Hydro-Brake® Flood vortex technology can reduce the volume
of floodwater to be stored by up to 30% compared to fixed
orifice controls.

A Simple, Elegant Solution

Expert Design and Manufacture

Designing fluvial interventions, whether on a large or
small scale, requires expert engineering and hydraulic
modelling in line with the flood risk management strategy.
Hydro International can support with detailed design using
Computational Fluid Dynamics and structural design using
Finite Element Analysis, scale testing and production of
detailed design drawings and specifications.

Hydro-Brake® Flood vortex flow controls are manufactured
in high-grade stainless steel to be structurally fit-for-purpose,
using modern production and control methods to ensure the
design and performance objectives are delivered.

Low Impact, Minimal Maintenance

The Hydro-Brake® Flood has a large open area at all

flow rates, resulting in a low risk of blockages. With no
power or moving parts, the flow controls require minimal
operational attention and maintenance.

Future-Proofed

The internal geometry of Hydro-Brake® Flood is designed
so that water can flow through it without restriction for

as long as possible, minimising the upstream storage
required. A self-activating vortex is created when the
water reaches the pre-determined hydraulic head, holding
back excess water, and releasing

it at a controlled rate.

Hydro-Brake® Flood schemes can be designed to
allow for future variances in fluvial flows. A facility for
future adjustment to allow for climate change can be
incorporated without necessitating new engineering or
construction works.

Monitoring

Flood alleviation at the fluvial level can be demonstrated to
deliver a level of protection that is worth far more than the
project costs. We can offer support and advice on post-
installation monitoring of the value of the intervention.

The Hydro-Brake® Flow Control Series



Case Studies

Flood Prevention Scheme Protects
1,750 Properties in Glasgow

Vortex Technology Protects
Northallerton Homes and Businesses

Glasgow City Council’s £53 m White Cart Water Flood
Prevention scheme protects 1,750 properties in the south
of the city. Normally a shallow river, White Cart Water is
prone to flash flooding. As little as twelve hours of rain
can cause water levels to rise by six metres.

New manufacturing and installation techniques were
developed as part of the project that saw the world’s five
largest-ever Hydro-Brake® Flood vortex flow controls
installed in 3 dams in the highlands above the city. The
final scheme controls flow rates and velocities up to a 1
in 200 year flood event, with a 45% maximum reduction
in peak flows, holding back more than 2.5 billion litres of
floodwater in upstream storage areas that make best use
of the natural environment.

Hydro-Brake® Flood Selection Criteria

In the North Yorkshire town of Northallerton, a £3.1
million flood alleviation scheme is using Hydro-Brake®
Flood technology to protect 170 homes and businesses.
Two large Hydro-Brake® Flood vortex flow controls were
installed in refurbished culverts

on town’s outskirts.

They enable excess water to be held back in specially-
built flood storage basins. Before the scheme was built,
excess floodwaters could overtop the watercourse in the
agricultural land on its approach to the culverts sending
flows to cause flooding in the east of the town. Hydro
International carefully-sized the flow controls to minimise
upstream storage requirements.

Swtablllty

For rivers & watercourses; Flood storage reservoirs

Flow Range (I/s) Head Range (m) Ability to match greenfield On-site water storage
discharge rate requirement

550 — 12,000 * 15-10*

Moving Parts? External Power? Risk of blockage?

No No

Very low

* higher flows and heads may be possible (contact Hydro International to discuss)

Hydro-Brake® Hotline: 01275 337937
stormwater@hydro-int.com



Hydro-Brake® Optimum

The Hydro-Brake® Optimum is Hydro International’s
flagship passive flow control device and the most
advanced vortex flow control available.

Hydro-Brake® Optimum is the only vortex flow control

for which the head and discharge relationship can be
fine-tuned to optimise your design. Designers can size a
Hydro-Brake® Optimum to achieve the perfect hydraulic
performance curve and engineer the best possible

passive flow control performance.
N~ |
()
&

Surface water Combined Watercourse Sewer network Wastewater
management drainage systems flood optimisation treatment
and SuDS and CSOs prevention plants

No external energy source. Setting the Standard

No moving parts. The Hydro-Brake® Optimum is the culmination of more
Future-proof. than 40 _years of research and develc_:pment by Hydro

International, and the company continues to take an
Large outlet clearances prevent blockages_ international lead in vortex technology and expertise.
Hydro-Brake® Optimum is the only vortex flow control to
be independently certified by BBA and WRc for the control
of stormwater or combined flows.

v
v
v
v

There is No Equivalent

Hydro-Brake® Optimum dispenses with the need to choose —_—
from a range of sizes and types and instead offers built-in 7 N A
flexibility to size each unit for absolute fit. Each Hydro- A WIrcC
Brake® Optimum is individually-sized, so you achieve BBA'C"”“;“’",, ,“i
performance without compromise for every project. CERTACATE Co/ 4508 —
Maximise Storage Savings Minimal Maintenance

The increased hydraulic efficiency of the Hydro-Brake®
Optimum means you can reduce on-site storage by

up to 15% than if an alternative vortex control is used.
With reduced storage, you can lower construction and
excavation costs as well as saving project time and overall
land-use.

With up to 20% larger outlet clearances compared to
other vortex devices, there is significantly less risk
of blockage with a Hydro-Brake® Optimum. With no
power source or moving parts, it offers minimal,
predictable maintenance.

Best Value for Every Project Future-Proofed

Standard, Hydraulically Efficient, Hydro-Brake® Optimum
units are supplied with an adjustable inlet, allowing post-
installation flow adjustments without the need to replace
the whole device.

Selecting the superior performance of Hydro-Brake®
Optimum does not mean a higher cost for your project.
On the contrary, because your upstream storage can be
fine-tuned to achieve the smallest volumes, construction,
excavation and material costs are reduced.

Flow Control Chamber

Easy to InSta” A Hydro-Brake® Optimum flow control can be supplied

prefitted in a precast reinforced concrete chamber.
Custom options including high level emergency bypass,
rodding pipe and removable units are also available.

Hydro-Brake® Optimum comes with a range of installation
options and accessories to make construction and
installation as simple as possible.

The Hydro-Brake® Flow Control Series



Case Studies

Tight Fit for New Homes ‘Optimum’ Savings for Developer with

21st Century Drainage

Engineers challenged to solve a “tight fit” surface water

management challenge on a West Yorkshire housing The first phase of Edinburgh City Council’'s 21st
development used the Hydro-Brake® Optimum Design Century Homes project, the Gracemount development
Tool to calculate a solution that optimised the limited showcases sustainable construction. A major feature
pipe storage area. Using conventional flow control of the drainage solution is Hydro International’s high
devices would have required more back up storage than performance Hydro-Brake Optimum® to control surface
would fit in the space available, but by using Hydro- water which saved the developers over 30% in storage

Brake® Optimum flood protection measures, challenging construction costs.
discharge limits were met for a 1 in 100 year storm.

Photo courtesy of Edinburgh City Council

Hydro-Brake® Optimum Selection Criteria

Swtablllty Most sites, from very low to very high flow rates

discharge rate requirement
0.7-550* 04-4.0 Very good
No No Very low

* lower flows may be possible (contact Hydro International to discuss)

Explore the Options with our Online Design
Tool

Our online design tool is a sizing engine that gives you the flexibility to
compare flow control design options, output detailed design drawings and
hydraulic data and import the results into commercially-available hydraulic
modelling software.

The tool also has the option to design and customise our latest stormwater
treatment separator, the Downstream Defender® Select.

hydro-int.design

Hydro-Brake® Hotline: 01275 337937
stormwater@hydro-int.com



Hydro-Brake® Agile

The Hydro-Brake® Agile flow control delivers precision
engineering with best value for even the most
constrained sites.

The Hydro-Brake® Agile flow control is a float-activated
flow control that maintains a constant discharge to deliver
precise performance over a wide range of heads. It is
ideally suited to applications with constrained discharge
requirements or where the flood storage area available

through attenuation is very limited.

g5

Surface water Watercourse
management flood
prevention

and SuDS

v No external energy source.

v" Rapid drain-down provides resilience to
subsequent rainfall events.

v Future-proof — simple adjustments possible
for future changes in operating conditions.

v Repeatable, predictable maintenance regime.

Meet Stringent Discharge Consents

Designing flood storage, whether above or below ground,
is dependent on the rate at which excess water can be
controlled and discharged. The Hydro-Brake® Agile flow
control is the only flow control design that achieves a
constant rate of discharge and therefore the minimum
possible upstream storage.

Whether controlling surface water on a housing development,
or regulating flows in a wastewater treatment works, investment
in a precision-engineered device can result in considerable
savings in total project costs.

Sustainable Solution

The Hydro-Brake® Agile flow control provides sustainable
control of flood storage without the need for external
power sources or control circuits. Simple adjustments
can be made to future-proof the device to allow for
climate change.

Quality Manufacture

The Hydro-Brake® Agile flow control is precision-
engineered using high-grade stainless steel with long-life,
durable components and CE marked in accordance with
the EU Machinery Directive (2006/42/EC). Manufactured in
the UK, the flow control can be transported quickly to site
to meet project timescales.

Easy to Install and Maintain

During dry weather periods, and especially during the first
flush of a storm, the outlet area is at its largest, reducing
the risk of blockages.

In the event of a blockage, an integrated release mechanism
can be operated from surface level, enabling the gate to be fully
opened and returned to its operating position.

Hydro-Brake® Agile Flow
Control Chamber

The Hydro-Brake® Agile flow control can be supplied
pre-fitted in a precast reinforced concrete chamber for
quick and easy installation on site.

A range of outlet pipe sizes is also available to suit site
requirements. Once lifted into position, the connecting
pipework can be connected and a cover slab installed. To suit
the location and invert required, the chamber depth can be
easily varied with concrete rings.

The Hydro-Brake® Flow Control Series



Example Solutions

Constrained Space

Constant Discharge

For an urban in-fill housing project in a heavily-
developed inner city area, the design team were keen to
deliver an effective drainage strategy. However, there
was limited space available, conflicting demands from
new and existing services, and an existing drainage
infrastructure with very limited capacity to accept
additional flows.

Using a flow control that provided a near-constant
discharge rate within the parameters of the available
downstream capacity, the surface water was moved
off-site as quickly and effectively as possible, enabling
the on-site storage to be reduced to a level that could
be accommodated in the heavily constrained space
available.

Hydro-Brake® Agile Selection Criteria

Providing temporary flood storage through attenuation
was the solution to a known surface water flooding
problem. A flow control was needed to limit flow

to the existing drainage network, with the excess
rainwater overflowing into an off-line attenuation tank.
Implementation costs had to be kept to an absolute
minimum or the project may not have been feasible.

In addition, any surcharge to the upstream drainage
network would have moved flooding to a different part of
the catchment.

A constant discharge flow control was therefore used to
pass forward an appropriate amount of flow at all times,
minimising pressure on the upstream network and only
putting floodwater into the attenuation structure when
absolutely necessary.

Smtablllty

Constrained sites with stringent discharge consents

Flow Range (I/s) Head Range (m) Ability to match greenfield On-site water storage
discharge rate requirement

4.5-100 04-24

Good

Very low

Moving Parts? External Power? Risk of blockage?

Yes No

Not suited to all sites

Hydro-Brake® Hotline: 01275 337937
stormwater@hydro-int.com



Hydro-Brake® Orifice

The Hydro-Brake® Orifice delivers cost-effective,
precise, repeatable flow control and is suitable for

unconstrained sites with generous discharge consents ) J

The Hydro-Brake® Orifice is a precision-cut orifice plate
flow control, available in a broad range of configurations.
A low-cost, low-complexity flow control, it is the ideal

choice where there is minimal limitation on space
available for on-site flood storage and attenuation, or
where there are generous discharge consents.

g5

Sewer network
optimisation

Surface water Watercourse
management flood
and SuDS prevention

Flexible and Versatile

B

THIS
WAY UP

L

Quality Manufacture

Already trusted as part of Hydro International’s family

of precision-engineered flow control devices, the
Hydro-Brake® Orifice can be designed and manufactured
to meet a wide variety of configurations. With the
Hydro-Brake® Orifice there is no need to compromise

on your project needs.

Configured for Each Site

Each Hydro-Brake® Orifice is manufactured to suit

the precise hydraulic requirements specified for the
application. Our experienced professional engineering
team will work with you to understand the needs of your
site and recommend the best solution.

A wide variety of configurations and mounting options is
available, for example integrated mesh guards, curve mount,
pipe inserts and slide- or pivot-mounts. Hydro International
can advise on sizing and flow rates and recommend the best
solution for your site.

Hydro-Brake® Orifice Selection Criteria

The Hydro-Brake® Orifice is manufactured from high-
grade stainless steel under strict Quality Assurance
to the exacting methods and tolerances set out in the
international standard BS EN ISO 5167-2: 2003.

Simple to Install

The Hydro-Brake® Orifice is simple to install. It can also
be supplied pre-fitted in a precast reinforced concrete
chamber for ‘plug-and-play’ installation on site.

Resilience by Design

The Hydro-Brake® Orifice can be supplied with integrated
protection against the risk of blockages. Alternatively,

the Hydro-Brake® Orifice can be mounted on moveable or
removable structures to allow for manual intervention to
drain the control chamber from surface level and clear any
blockages that do occur.

Swtablllty

25-100* 025-20*

No No

Unconstrained sites with generous discharge consents

Flow Range (I/s) Head Range (m) Ability to match greenfield On-site water storage
discharge rate requirement

Not suited to all sites

Moving Parts? External Power? Risk of blockage?

Not suited to all sites

Unconstrained

* flows and heads may be possible outside of these ranges (contact Hydro International to discuss)

The Hydro-Brake® Flow Control Series



Hydro-Brake® Flow Control Series
Selection Guide

The Hydro-Brake® Flow Control Series is a versatile toolbox for surface water, fluvial, foul water,
and sewer network flow control. No matter what the site and budget, every flow control offers
the same precision-engineered performance.

Hydro-Brake® Hydro-Brake® Hydro-Brake® Hydro-Brake®
Flood Optimum Agile Orifice

Suitability For watercourses; Most sites, from Constrained sites Unconstrained
Flood storage very low to very with stringent sites with generous
reservoirs high flow rates discharge consents discharge consents
Flow Range (lI/s) * 550 - 12,000 0.7 — 550 4.5-100 2.5-100
Head Range (m) * 1.5-10 04-4.0 04-24 0.25-2.0
Ability to Match n/a Very good Good Not suited to all sites

Greenfield
Discharge Rate

Moving Parts No No Yes No

Option that can be Adjustable inlet
designed in fitted as standard on
Hydraulically Efficient No No
units

Future Proof
External Power No No No No
Requirement

Constant Discharge No No Yes No

On-site Storage Low Low
Risk of Blockage Very low Very low

* flows and heads outside of these ranges may be possible (contact Hydro International to discuss)

Very low Unconstrained

Not suited to all sites Not suited to all sites

Expert Design Support Data, Insight and Analysis Services

No matter how big or small the project, Hydro
International’s professional engineers are on hand
to provide free support to designers and specifiers
to aid with the correct selection and configuration
of Hydro flow controls for each project design.

Our Hydro-Logic® smart monitoring equipment provides a
remote data collection capability that delivers real-world
climate, water level, water flow and water quality data in
near real time.

Our dedicated design support team advises on
best-practice sizing, flow and storage calculations

for the Hydro-Brake® Flow Control Series within your
surface water, fluvial, sewer or wastewater plant design.

Documentation

Our dedicated design support team can assist with the
output of hydraulic data to support your system design
and dimensioned installation drawings, as well as advising
on successful integration with other Hydro International
water treatment and storage products.

Call the Hydro-Brake® Hotline 01275 337937
or email stormwater@hydro-int.com.

Hydro-Brake® Hotline: 01275 337937
stormwater@hydro-int.com



Hydros

A CRH COMPANY

For Flow Control
Product and Design Advice:

Tel: 01275 337937
Email: stormwater@hydro-int.com

Hydro-Brake® Flow Control Series

Unit 2

Rivermead Court
Kenn Business Park
Windmill Road
Kenn

Clevedon

BS21 6FT

Tel: 01275 878371
hydro-int.com

Turning Water Around...®
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FLOOD .
ALLEVIATION TANKS

STORMWATER
ATTENUATION TANKS

RESIDENTIAL DEVELOPMENTS | CAPITAL DELIVERY SCHEMES

MARKET LEADER IN FLOOD ALLEVIATION
& STORMWATER ATTENUATION TANKS
IN BOTH THE UK & IRELAND

Innovative Design - Quality Production - Rapid Installation

LONDON IRELAND
Tel: 0207 1646706 Tel:+353 5997 27620 WWW.carlowconcrete.com
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ATTENUATION & ALLEVIATION == \m '
THE CARLOW TANK '

The Carlow Tank is recognised by Water Companies, Local Authorities, Developers and Designers.

Carlow Concrete's Carlow Tank is a modular precast
stormwater attenuation tank which is supplied to
primarily satisfy clients mandatory Sustainable

Urban Drainage (SUDS) requirements.

To combat flooding both Irish & UK building authorities
stipulate a restriction on the rate of stormwater discharge
from the developed site to that of the original ‘greenfield’
condition. The most economical means of achieving this
is to place a flow control device on the site outlet and
detain excess run off in a subsurface attenuation tank.

The most cost effective means of proving such storage
is a Carlow Concrete Stormwater Attenuation Tank, which
can be configured to exactly suit client requirements.

The Carlow Tank is available in depths from
0.6m to 7.0m in 100mm increments.

FEATURES & BENEFITS

- Watertight to BS8007 or Eurocode 2

+ 60 -120 year + Design Life

« Manufacturers all risk insurance & collateral warranty
« Professional indemnity insurance

- Multifunctional applications

« Simply backfill with “as dug” material, no imported fill
- Rapid installation duration

« Deep burial & heavy duty loading applications

« Superior quality finish

« Reduced labour & plant requirements during install

- Highly trained & experienced installation crews

« Technical supervision & sign off for customer based installations

Email: info@carlowconcrete.com
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Carlow Concrete prides itself on continuous design innovation
and improvement. Our Carlow Tank offers clients the most
efficiently and economically designed solution in its class.

All structural design & detailing is carried out in house by our
engineering team. The following elements are core to the
Carlow Tank:

+ Complete menu of standard components

+ Configure your structure as desired

* Freestanding wall units (zero propping system)

* Scabbled surface to all precast/insitu concrete interfaces

* Factory bonded hydrophilic strip at all joint locations

* Projecting reinforcement to engage all insitu concrete pours
* 95% voids ratio for maximum storage

Typical design submissions for our clients include:

* 3D BIM Model

* Finite Element Analysis Output Results

+ Design calculation in accordance with Euro or
British Standards

¢ Full set of 2D general arrangement drawings

* Reinforcement schedules

* Penetration schedules

www.carlowconcrete.com

INNOVATIVE
DESIGN

Our in-house design team prepare site specific design
calculations, drawings and specifications in compliance
with Eurocode or British Standard requirements, all of
which is protected by our extensive professional
indemnity insurance cover.

The design and layout of each tank is engineered in line
with the constraints of any development site or parcel of
land. Our tanks provide designers and developers the
opportunity to maximise the development potential of
any site with all necessary planning and discharge
requirements.

Our attenuation tanks are the most robust on the market
and may be located in highly trafficked areas such as
roads and carparks.

-
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Production at our state-of the art manufacturing facility
is carried out using the most modern methods and
equipment available.

Our quality production processes are set to the highest
standards ensuring we meet client specification and
compliance requirements accurately every time.

* Controlled factory environment
* Mould design & fabrication carried out in-house ] ot}
Y .
|

ar -
Fe 3
g

* Highly automated production techniques
* Self-compacting and semi self-compacting concrete

LIEEY

* Hydraulic demoulding process ensures zero damage -1
to products with early age concrete strength é
« Rainwater harvesting for all concrete manufacture e 3
i T, ot
.

A key ingredient of quality production is our
technicians and in-house concrete testing laboratory.
A unique quality inspection and traceability system is
implemented to ensure each component is rigorously
inspected at every stage of production.

An ID tag provides a unique reference number for

each product and indicates its exact final location within
the overall assembly. Quality folders are cloud based,
enabling remote client access.

The innovative design and quality production of
The Carlow Tank provide the following savings;

* 75% reduction in working at height

* 75% reduction in labour

* 50% reduction in plant requirement
* 50% reduction in site time

* 30% reduction in embodied carbon

Email: info@carlowconcrete.com “wi e mEIOEccES




RAPID
INSTALLATION

Our highly trained & experienced installation crews construct each tank to pre-determined programs and highly
developed health and safety documentation. Our construction managers supervise each installation and sign off
the structure once complete. Tanks typically require a smaller installation crew, less plant, less materials and are
completed in half the time required for a conventional build.

Place 75mm Concrete Blinding to formation level,
Blinding Recessed to accommodate DWF Channel

w STAGE
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Precast Elements Free stand - Fixed Internal & Install Custom or Standard Mesh Relnforcement to
Detachable External Stabiliser Base Slab, Install Pipe Penetrations & Pour Base Slab

: ; ) Place Solid Prestressed Cover Slabs, Install Mesh
Fix Vertical Rebar to Wall Joints & Install Formwork Reinforcement & Pour

www.carlowconcrete.com



<P = A, ﬁ,‘ : I
THECARLOWTANK = -, .= _ .
IRREGULAR LAYOUT : - PR AT

e
-

r A | -
— L i i
= ’."—'——__ f

FULLY SECTION 104 ADOPTABLE

The Carlow Tank is recognized and approved by all UK Water Companies,
Local Authorities, Developers and Designers.

Carlow Concrete’s modular components are the
most versatile on the market and offer easy
assembly. We offer the most comprehensive size
range in the market place with depths from 0.6m
to 7.0m, in 100mm increments and almost any
conceivable configuration possible.

Irregular Tanks

The underground tank system is professionally
designed and structurally engineered to achieve
the most optimum and cost effective solution
for every site.

The Carlow Concrete Attenuation Tank may be
configured to exactly suit client requirements.
The design and layout of each tank is engineered
in line with the constraints of any development
site or parcel of land.

Our tanks provide designers and developers the
opportunity to maximise the development

potential of any site whilst meeting all necessary
planning and discharge requirements.

Our attenuation tanks are the most robust on the
market and maybe located in highly trafficked
areas such as roads and carparks.

Email: info@carlowconcrete.com ‘e =EQCHECcEa




DE-SIGN, MANUFACTURE,DELIVER & INSTALL
YOUR TURNKEY SOLUTION

Why use a Carlow Concrete Framework Agreement?
Carlow Concrete offer a range of flexible procurement models
to our clients. Our most popular model being that of a
Procurement Framework Agreement. Many of our clients have
taken full advantage of this approach, when ordering the same
type of service over an extended period of time, on multiple
projects and across multiple regions.

The Framework offers clients:

* Early Contractor Involvement (ECI)
Ensuring the correct, site specific solution is determined at the
earliest possible stage

* Streamlined Procurement Process
Avoid repetitious & time-consuming tasks on every order

* Fast Track Procurement Options
Ensuring programme milestones are achieved every time,
through predetermined client parameters

* Preferential Rates
Clients may avail of an annual rebate using our discount matrix
when multiple orders fall within the calendar year

* Continuous Product Development

Products & systems evolve in line with customer feedback to
ensure long-term relationships

Strategic Partnering

The Carlow Concrete Supply Framework is an ideal
platform where the client has a real focus on developing
a strategic relationship with us over a long period and
ultimately leads to a sustainable, best value supply
chain for precast concrete attenuation / flood alleviation
products.

Framework agreements are long-term relationships between
clients and suppliers. They create a commercial environment that
is more conducive to sustainable relationships & employment
while cutting waste from processes and physical resources.

www.carlowconcrete.com

FRAMEWORK
AGREEMENT

Let us do the Work
A common problem, for most clients, is having big
construction programmes but gaps in specialist
expertise. Let Carlow Concrete be your concrete
expert and fill these critical, difficult to recruit
vacancies without taking on direct employees.

As part of the framework we undertake full design
responsibility from initial proposal stage drawings to
detailed design submissions including

Section 104 Design, structural analysis packages,
AIP design package, construction drawings and
Building Information Modelling (BIM). We also take
care of liaisons with third party consultants, highway
authorities and water company interactions.
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Innovative Design - Quality Production - Rapid Installation
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