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1.0 INTRODUCTION
1.1 General

DBFL were commissioned to undertake an infrastructure design report to accompany a planning
submission for a proposed residential development in the townland of Colpe West, Drogheda,
County Meath. The subject site is within the “Mill Road / Marsh Road Urban Design Framework
Plan 2017” extents and is included in lands that have been identified for development in the

“Local Area Plan for the Southern Environs of Drogheda 2009-2015".

The proposed development comprises 357 residential units (169 no. houses, 52 no. duplex
units, and 136 no. apartments), a childcare facility and associated infrastructure including a link
street and a surface water outfall pipe on a site area of circa 13ha. The application is under
consideration through the SHD (Strategic Housing Development) planning process, with An Bord
Pleanala. This application also seeks to amend a link street approved under Meath County
Council Planning Reference LB180620 (commercial development and link street through the

“Mill Road / Marsh Road Framework Plan lands”).

This report addresses the engineering items relevant to DBFL Consulting Engineers included in
the An Bord Pleanala “Opinion” following the tripartite meeting and also addresses foul and

surface water drainage strategy and design, water supply and road design.

1.2 Location and Topography and Site Characteristics

The subject site is situated to the southwest of Drogheda Town, to the east of the Dublin-Belfast
railway line. It is bounded to the north by greenfield agricultural lands (also within the “Mill
Road / Marsh Road Framework Plan Lands”) and to the east by an existing primary school,

Gaelscoil, “An Bhradain Feasa” and Mill Road. Refer to Figure 1 below.

The lands are currently predominately greenfield agricultural lands and largely slope from south-
west to north-west and north-east. There is an existing ditch system which forms the north
eastern boundary of the site and continues in an easterly direction towards Mill Road. There is

also a ditch system in lands immediately west of Colpe Road and continuing in an easterly

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 1
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direction where it crosses under the route of the link street and is culverted under Mill Road

before continuing eastwards in an open channel arrangement.
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~
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Figure 1: Site Location Map
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2.0 ACCESS AND ROADS
2.1 General

Vehicular access to the residential development would be from a link street through the
“Framework Plan” lands linking the residential lands with Colpe Road to the south east. The link
street under consideration comprises modifications to the street granted planning permission
by Meath County Council under Planning Reference LB180620. The modifications ensure that
the design is in accordance with the “Design Manual for Urban Roads and Streets”, (DMURS)
and include replacing the most western roundabout with a 4-arm signalised junction and
replacing the middle roundabout with priority junction arrangements to adjoining lands. The
link street includes a vehicular link to Gaelscoil “An Bhradain Feasa”, which is currently accessed
from Mill Road and also provides access to the temporary post primary school approved under

planning reference LB190739.

The street layout for the proposed development is designed in accordance the Design Manual
for Urban Roads and Streets (DMURS) and we refer to the DMURS Compliance Statement, which

is included under separate cover.

Refer also to DBFL drawing no. 170092-1053 for the “Road Hierarchy Plan” in support of the
DMURS Compliance Statement.

2.2 Traffic & Transportation

A ‘Traffic & Transport Assessment’ by DBFL Consulting Engineers is included, as a separate

report, with this planning submission.

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 3
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3.0 GROUND CONDITIONS

Surface water soakaway tests have been carried out in accordance with BRE Digest 365 to
determine the permeability of the soil. The results of the soakaway testing are included in the
Ground Investigations Ireland report, “Mill Road Marsh Road, Co. Meath, Ground Investigation

Report”, which is included with the planning application under separate cover.

The results of the soakaway testing indicate that the ground is not suitable for the disposal of
surface water to the ground. At soakaway pits SA01; 02; 04; 05 & 06, while the water level
dropped, it was too slow to calculate a soil infiltration rate “f”, in accordance with BRE Digest
365. At soakaway pit location SA03, groundwater filled the test pit to 500mm below ground

level.

Excavation of the soakaway pits confirmed that ground conditions in the area generally comprise
firm gravelly sandy clay, overlying firm to stiff gravelly sandy clay. Rock was encountered at
circa 0.8m and 1.8m below ground level, in soakaway pits SAO1 & SA02, which were carried
out in the site of the approved commercial development (LB180620). Rock in the area comprises

limestone.

Rock was generally found between 2m and 4m throughout the site.

Strategic Housing Development at Colpe West, Drogheda
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4.0 SURFACE WATER DRAINAGE
4.1 General

The jurisdiction of Meath County Council forms part of the Greater Dublin Area (GDA) as
identified in the Greater Dublin Strategic Drainage Study (GDSDS). The GDSDS outlines regional
drainage policies to address the drainage needs of the GDA. These policies address surface water
management from development sites, from the point of view of water quality, quantity, risk of
flooding and compliance with relevant environmental legislation. As outlined in the GDSDS,
proposed developments must be drained on separate foul and surface water drainage systems
and must incorporate Sustainable Urban Drainage Systems (SuDS) for the management of

surface water runoff.

Surface water runoff from the proposed development would therefore be designed in accordance
with the principles of the GDSDS and Meath County Council’'s requirements, and all current

guidelines, including CIRIA SuDS Guidelines.

4.2 Compliance with Surface Water Policy

Surface water management for the proposed development is designed to comply with the
Greater Dublin Strategic Drainage Study (GDSDS) policies and guidelines and the requirements
of South Dublin County Council. The guidelines require the following main 4 main criteria to be

provided by the development’s surface water design;

e Criterion 1: River Water Quality Protection — satisfied by providing interception storage,
treatment of run-off within the SUDS features. This is satisfied using green roofs,
permeable paving, swales, petrol interceptors and on-line cellular storage attenuation

systems.

e Criterion 2: River Regime Protection — satisfied by attenuating run-off with flow control

devices prior to discharge to the outfall.

e Criterion 3: Level of Service (flooding) for the site — satisfied by the Site being outside
the 1000 year coastal and fluvial flood levels and extents. Pluvial flood risk addressed
by development designed to accommodate surface water runoff from a 100-year period
storm (1& AEP) plus climate change (10%) as per the recommendations of the GDSDS.
Planned flood routing for storms greater than 100-year return period level considered

in design and development run-off contained within site.

Strategic Housing Development at Colpe West, Drogheda
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Criterion 4: River flood protection — attenuation provided within the SUDS features i.e.

permeable paving, green roofs and on-line attenuation basins.

4.3 Surface Water Management

431

General

Surface water runoff from the proposed residential development would be attenuated to Qbar

in accordance with the recommendations of the GDSDS, with surface water runoff exceeding

the allowable outflow rate stored for up to a 1% AEP (Annual Event Probability) rainfall event.

Surface water storage would be provided in an underground storage system, such as ‘Stormtech’

or similar approved systems and in an overground system in the form of shallow detention

basins above the ‘Stormtech’ units.

SuDS features are incorporated into the surface water drainage network, as required in the

GDSDS.

There are three surface water outfall points identified for receiving attenuated surface water

runoff from the subject site, as follows:

0]

(i)

Outfall “A”: The existing 1050mm diameter surface water pipe (existing MH S4)
adjacent to the railway line (Figure 2 below) via the surface water outfall pipe approved
under LB180620.

Outfall “B”: The existing ditch system adjacent to the most western section of the
link street, which forms the northern boundary of Gaelscoil An Bhradain Feasa before
crossing Mill Road and continuing in an easterly direction towards the Stameen River

(Figure 3 below).

This ditch is currently piped under Mill Road and continues in a westerly direction
towards the Stameen River, via a surface water pipe through private front gardens.
Preliminary investigations indicate that this piped section is sub-standard. It is
therefore proposed to construct a new surface water outfall in a westerly direction to
the Stameen River via Mill Road. Refer to DBFL drawing no.170092-3058 for details of

this surface water outfall.

Strategic Housing Development at Colpe West, Drogheda
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Figure 2: Outfall A; Extract of Site Services Plan indicating the surface water connection point

to the existing 1050mm diameter surface water sewer north of railway line

Outfall “C”: The existing ditch along the south-eastern boundary of the commercial
development approved under LB180620 and adjacent to Colpe Road, which crosses
Mill Road in a culvert and continues in an easterly direction (Figure 4 below). This ditch
originally drained lands to the south west of the railway line, however following
development of these lands the catchment area reduced significantly and runoff to this
ditch also reduced, with runoff from the section of Colpe Road between the bridge and

Mill Road now being the primary source of runoff.

The proposed works include a new surface water drainage network for this section of
road which would discharge attenuated runoff to the ditch between the realigned
section of Mill Road and the existing Mill Road, (Outfall “C”). This ditch is currently
culverted under Mill Road in a culvert of 0.46m wide x 0.9m high, which has settled
resulting in the upstream end of the culvert being lower than the downstream end. It
is therefore proposed to remove this culvert and to replace it with a new 900mm
diameter surface water pipe. Refer to DBFL drawing no. 170092-3057 for further

details.

Strategic Housing Development at Colpe West, Drogheda
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Figure 3: Outfall B; Extract of OSI historic 25-inch map (1888-1913) showing the ditch system which
forms the western boundary of “Gaelscoil an Bhradain Feasa”

> 2.015
St. Columba’s 7%
Church y

Figure 4: Outfall C; Extract of OSI historic 25 inch map (1888-1913) showing the ditch system crossing

the railway and continuing in a north easterly direction

Strategic Housing Development at Colpe West, Drogheda
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4.3.2 Surface Water Catchments

To manage surface water runoff from the development, it is proposed to separate the
development into three surface water catchments (“A”, “B”, and “C”) corresponding to each
surface water outfall. Each catchment is divided into smaller sub-catchments with surface water
storage for a 1% AEP (Annual Event Probability), or 1 in 100-year return period event storm
provided within each catchment and sub-catchment. Refer to Figure 5 below for the surface

water catchments for the subject site.

2 :
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Figure 5: Surface Water Catchment Plan

Catchment “A”: Comprises the western portion of the lands and a section of the link street,
with attenuated runoff from this catchment discharging to the existing 1050mm diameter

surface water sewer, adjacent to the railway line (

2 above). Surface water storage for this catchment is provided in the public open space area.

Catchment “B”: Comprises the balance of the residential development and is subdivided in
catchments “B1”, “B2” and “B3”. Attenuated runoff from catchment “B” outfalls to the ditch

system to the west of Gaelscoil An Bhradain Feasa (Outfall “B”; Figure 3 above). Surface water

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 9
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storage for this catchment is provided in open space areas and primarily in the public open

space at the eastern end of the site.

Catchment “C”: Comprises the balance of the link street and is subdivided into catchments
“Cl17, “C2”, “C3” & “C4". Attenuated runoff from catchment “C” outfalls to the existing ditch
system adjacent to Colpe Road (Outfall “C”; Figure 4 above). Sub-catchment C3 is not included
in the application site but refers to attenuated runoff rate from committed development

(commercial development approved under LB180620).

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 10
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4.3.3 Surface Water Attenuation

The GDSDS recommends limiting outflow to the maximum discharge rate of QBAR or 2l/s/ha,
whichever is the greater, for all attenuation storage, where QBAR is estimated using the Flood
Studies Report Method (FSR).

Qbar is calculated using the Institute of Hydrology Quar €quation is as follows:
Qbar [rura) = 0.00108 x AREA®®%x SAAR™" x Soil*'7

Where:
e Qvuarruray iS the mean catchment annual flow from a rural catchment in m3/s;

e AREA is the area of the catchment in km?2. For a catchment area less than 50ha, calculate

Qpuar for 50 ha and pro rata it.
e Area = 50ha or 0.5km?;
¢ SAAR is the standard average annual rainfall = 760mm;

e SOIL is the soil index, with 5 soil types used and SPR values (standard percentage runoff)

applied to each soil type.
e SAAR = 760mm for Colpe Road, Drogheda.
e The SPR values for the 5 soil types are as follows:

= Soil 1 =0.1; (well drained; very low ruoff potential)

= Soil 2 = 0.3; (very permeable soil, sand and gravel, low water table; low runoff
potential)

= Soil 3 = 0.37; (very fine sands, silts, clays ; permeable soils; moderate runoff
potential)

= Soil 4 = 0.47; (clay or loamy soils; high runoff potential)
= Soil 5 = 0.53; (peat, rocky soils; very high runoff potential)

The site investigations included as a standalone report indicate that the soil throughout the site
are predominantly clay with no permeability, corresponding to soil type 4. Also, rock was found
generally throughout the site between 2m and 4m below ground level. However, while on site
testing and conditions indicate the most appropriate soil type as being soil type 4 throughout
the site, Qbar is calculated based on a more conservative SPR value of 0.37 (Soil Type 3).

Qbar calculation is outlined below.

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 11
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Q (var rurap = 0.00108 x 0.50-%° x 760 1 x 0.37 2" = 0.158m3/s = 158l/s for 50ha
Quar =3.11/s/ha

(A copy of the allowable outflow spreadsheet is included in Appendix A.)

While Qbar has been calculated for soil type 3, a more conservative value of 2l/s/ha has been
applied for the residential element of the development. This is equivalent to soil type 2. The
allowable outflow rate applied for the link street is 3l/s/ha (soil type 3) as approved under
LB180620. Therefore, the overall allowable outflow rate for the entire site including the
modifications to the link street approved under LB180620 is 2.23I/s/ha. Refer to Table 1 for

details of the allowable outflow rate applied for each catchment.

‘Hydrobrake’ flow controls will be located on the outfall from each sub-catchment and set at a
rate to optimise storage within each upstream catchment. The allowable outflow from each

catchment and sub-catchment is included in Table 1 below.

Strategic Housing Development at Colpe West, Drogheda
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4.3.4 Surface Water Storage

The surface water storage method proposed for each catchment is determined by the site layout
and available space within each catchment and sub-catchment. They all comprise underground
‘Stormtech’ systems (or similar approved), with some over ground storage in the form of
detention basins. The total surface water storage volume required for the subject site comprises
circa 2,600m3. Refer to Table 1 below for a breakdown of the surface water storage requirement

for each catchment and sub-catchment.

The volume of surface water storage required for each catchment has been calculated using
the “Source Control” module of “Microdrainage” software taking account of design invert levels,

ground levels, and depth and type of storage system and allowable outflow rate.

The surface water drainage network and the surface water storage system have also been
simulated using the “Network” module of “Microdrainage” for a range of storm events including

1in2,1in 10, 1in 30 and 1 in 100-year storm events.

Details of surface water attenuation and storage for each sub-catchment and catchment is

included in Table 1 below.

Refer to Appendix B for Microdrainage surface water storage calculations.

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 13
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Surface Area of Allowable Allowable Underground Type of Aboveground Total Storage
Water Catchment Outflow Outflow Storage Stormtech Storag.e Volume (m?)
Catchment Rate Rate/ha ‘Stormtech’ ) “Detention
(ha) (Qbar) Ll Basin” (100-year
(@27 Vel | Return Period /
(1/s) . Volume
(1/s) (m3) 1% AEP)
(m3)
A 4.472 8.9 1.99 560 SC-740 215 775
2.0
B 6.29 12.7 1,107 - 278 1,385
B1 2.620 5.3 398 SC-740 60 458
B2 0.620 N/AL 88 SC-310 - 88
B3 3.050 7.4 627 SC-740 218 845
C 4.83 14.2 2.9 583.5 - 274 857.5
C1 1.370 4.1 - - 274 274
Cc2 0.180 2.0 12.5 SC-310 - 12.5
C32 2.320 6.1 406 SC-740 - 406
C4 0.960 2.0 165 SC-740 - 165
Total 15.590 35.8 2,250.5 - 767 3,065.5
Total for
application
. 2.23
site,
13.27 29.7 2,659
excluding
catchment
C3

Table 1: Details of Surface Water Storage and Attenuation for Each Catchment

1 Allowable outflow from Catchment B2 = 2I/s; This catchment runs in series to Catchment B3, where Qpar

= 7.4l/s (for Catchment B2 + B3 combined);

2 Catchment C3 is not included in this application, however the allowable outflow from it is included in the

drainage calcs and has been approved for the commercial application under LB180620.

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report
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4.4 Surface Water Drainage Design

Surface water drainage for the development is designed using the Modified Rational Method as
recommended in the GDSDS, EN752 and BS8301:1985, with the following parameters applied;

e Return period for pipe network 2 years,
o0 check 30-year 15 minute, no flooding;

o0 check 100-year flooding in designated areas;

e Time of entry 4 minutes
e  Pipe Friction (Ks) 0.6 mm

e  Minimum Velocity 1.0 m/s

e Standard Average Annual Rainfall 760mm

o M5-60 14.9mm
e Ratio r (M5-60/M5-2D) 0.279

e Storage System Storm Return Event GDSDS Volume 2, p61, Criterion 3
0 30-year no flooding on site;

0 100-year check no internal property flooding. Flood routing plan. FFL + 500mm

freeboard above 100-year flood level. No flooding to adjacent areas.
e Climate Change 10% for rainfall intensities.

e Factor of Safety for infiltration 2.0

A breakdown of the impermeable areas contributing to the surface water drainage network with
runoff coefficients agreed with Meath County Council included in Table 2 below. Figure 6

includes these surface types colour coded in accordance with the surface types in Table 2.

Strategic Housing Development at Colpe West, Drogheda
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Runoff Catchment Catchment
Surface “A” “B1”
Type C_:q— Imp Area Imp Area
Efficient (ha) (ha)

Catchment

«g2”

Imp Area

(ha)

Catchment

«g3”

Imp Area

(ha)

Total
Impermeable
Area

(ha)

Roads to SuDs 0.5 0.025 0.020
features

0.005

0.007

0.057

Paths to
Traditional 1.0 0.278 0.200

Drainage

0.039

0.525

1.042

Cycle Track to
Traditional 1.0
Drainage

0.038 -

0.080

0.118

Car Parking

Fermeaiie 0.5 0.128 0.110

Paving)

0.038

0.096

0.372

Public Open 0.1 0.089 0.060
Space

0.019

0.121

0.289

Total (ha) 1.797 1.060

0.241

1.663

4.761

Impermeability factor (%6)

36%0

Table 2: Breakdown of Impermeable Areas for Proposed Development — refer to Figure 6

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report
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Futurd
Dwvelgpment Land

Figure 6: Surface Types — Refer to Table 2

Standard drainage details are in accordance with the Greater Dublin Regional “Code of Practice
for Drainage Works”. The minimum pipe diameter for public surface water sewers is 225mm.
Private drains within the proposed development will be 100mm diameter and collector drains
will be 150mm diameter. Refer to DBFL drawing numbers 170092-3051 to 170092-3057, for

the proposed surface water layout plan.

Surface water sewers have been designed using the “Network” module of “Microdrainage”,
using the Modified Rational Method. The network is designed in accordance with IS EN 752 and
the recommendations of the ‘Greater Dublin Strategic Drainage Study’, (GDSDS).

Surface water sewer calculations are included in Appendix C.

Strategic Housing Development at Colpe West, Drogheda
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4.5 'Sustainable Urban Drainage Systems’ (SuDS)

The document 'Sustainable Urban Drainage Systems' (SuDS) published by CIRIA, document No.
C521, was utilised for the surface water design strategy for the proposed development. The
document encourages the use of a variety of alternative measures in the design of sustainable
drainage systems, which take account of quality, quantity and amenity. These measures protect
or enhance water quality, are sympathetic to the environment, provide a habitat for wildlife and
encourage natural ground water recharge. The following SuDS features are incorporated into

the drainage design for the scheme:

Primary SuDS features

Swales, bio-retention areas, permeable paving and ‘green roofs’ which operate under normal
rainfall events. They provide storage that not only attenuates the flow but also permits
settlement of coarse silts, with plants in the water to promote settlement. Runoff would also be

treated by adsorption of particles by aquatic vegetation or by soil, and by biological activity.

Secondary SuDS features

‘Detention Basins’ to store runoff between a 1 in 30-year and 1 in 100-year return period event.
Therefore, the detention basins are only utilised during extreme rainfall events. Features of the
proposed detention basins include retardation of surface water flows, balancing of surface water
flows and an increased loss of surface water to natural ground through infiltration. Access would
be required to the basin for inspection and to allow for regular cutting of grass, the annual
clearance of aquatic vegetation and silt removal if required. The basins should be inspected
approximately twice a year, with eroded and damaged areas repaired. Sediment accumulations
would be removed when necessary and appropriate measures would be taken to ensure that

the extracted material is disposed of properly and safely.

Refer to Appendix D for Operation and Maintenance Manual.

Strategic Housing Development at Colpe West, Drogheda
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4.6 Interception Storage

To prevent pollutants or sediments discharging into water courses the GDSDS requires
“interception storage” to be incorporated into the drainage design for the development. The
volume of interception required is based on 5-10mm of rainfall depth from 80% of the runoff
from impermeable areas as defined in GDSDS. The interception volume attributable to each
SuDs feature consists of the volume of water that can infiltrate to the ground, what will
evaporate into the atmosphere and what can transpirate through plants and vegetation.
Additionally, there will be some loses of water due to absorption and wetting of stone and soil

media.

Required Interception Storage

The total interception storage required is circa 190.4m?,

Interception Storage Provided

The interception volume provided for the overall site is circa 299m? in the permeable paving

stone layer. This is calculated as follows:
Car Parking (Permeable) = 3,720m?
Stone layer 300mm deep;

Void Ratio = 30%

Storage = 334.8m?

Strategic Housing Development at Colpe West, Drogheda
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4.7 Treatment Volume

The GDSDS requires that a “treatment volume” (Vt) be provided to prevent any pollutants or

sediments entering

river systems. Additionally,

a ‘treatment train’ stormwater runoff

management system is required. According to CIRIA document C697 the following treatment

train approach is necessary:

. Surface Water Runoff from Roofs — 1 Treatment Stage
. Surface Water Runoff from Roads — 2 Treatment Stages
. Surface Water Runoff from other Paved Areas excluding Roads — 1 Treatment Stage

The treatment volume is based on treatment 15mm of rainfall depth from 80% of the runoff

from impermeable areas as defined in the GDSDS.

The total treatment volume required for the site is 571.2m?3, and the volume provided for the

site is 845.31m?.

e Storage in Permeable Paving:

e Storage in Stormtech:

e Storage in Bio Retention Areas:

e Storage in Swales:

Volume = 334.8m? (refer to Section 4.6);
Area of Stormtech = 2932.9m?

Stone layer 150mm deep;
Void Ratio = 30%
Storage = 440.2m3

Effective Impermeable Area = 159.2 m?
Filter Bed Depth = 0.9 m
Volume = 5.70m?

Total plan area of swales = 323.1 m?
Depth of subgrade treatment = 0.2m

Volume = 64.61 m?

Strategic Housing Development at Colpe West, Drogheda
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4.8 Treatment of Ditches & Watercourses

Ditch systems traversing the development site would be accommodated in suitable road
crossings where necessary, in the form of culverts or pipes. The existing ditch systems within
the subject site comprise surface water outfalls “B” and “C”. The proposed treatment of these

ditches within the development site is described below and on DBFL drawing no. 170092-3059.

Outfall “B”:

The existing ditch system which forms the western boundary of “Gaelscoil An Bhradain Feasa”
will remain as an open channel. This channel is piped under Mill Road and through private front
gardens. It is proposed to intercept this outfall on Mill Road and to re-route it through Mill Road

to the Stameen River. This will ensure a suitably sized and accessible outfall.

Refer to Appendix E for further details and ‘Microdrainage’ calculations for proposed surface

water outfall.

Outfall “C”:

It is proposed to divert the existing ditch (as approved under LB180620) adjacent to Colpe Road
to facilitate the construction of the footpath and cycle path along the western side of Colpe
Road. This ditch would be diverted into an open channel with dimensions matching the existing
ditch. The ditch will be piped under the link street in a 900mm diameter pipe as indicated on
drawing no. 170092-3057. This ditch is currently culverted under Mill Road in a culvert of 0.46m
wide x 9m high, which has settled resulting in the upstream end of the culvert being lower than
the downstream end. It is therefore proposed to remove this culvert and to replace it with a

new surface water culvert / pipe.

Refer to Appendix E for further details and ‘Microdrainage’ calculations of the proposed 900mm

diameter surface water pipe under the link street.

4.9 Flood Risk

A ‘Site Specific flood Risk Assessment’ (SSFRA) by DBFL Consulting Engineers, is included under

separate cover.
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5.0 Foul Drainage
5.1 General

Foul flows from the development will outfall to the foul outfall sewer approved under LB180620
at the north east corner of the site, before continuing to the existing 900mm diameter foul
outfall sewer which crosses the railway and continues in a northerly direction to Drogheda
Wastewater Treatment Works adjacent to Marsh Road.

The proposed development is separated into two foul drainage Catchments, “1A” & “1B” as per
Figure 7 below. Catchment “1A” comprises the western section of the site (87 no. houses), with
foul flows from this catchment discharging by gravity to the existing 900mm diameter foul
sewer, at manhole F17, adjacent to the railway line. The balance of the development site is
included in Catchment “1B” and comprises 270 residential units and a childcare facility and
commercial development approved under LB180620. Foul flows from Catchment “1B” will
discharge to a new temporary foul pumping station located to the east of the lands. The foul
drainage for this catchment is designed to enable the foul pumping station to be
decommissioned in the future and the foul sewer to continue along the link street to the strategic
foul pumping station at Marsh Road which will be designed to drain the “Mill Road / Marsh Road
Urban Design Framework Plan Lands”. The interim foul drainage arrangement for this catchment

will be to pump foul flows from the temporary pumping station to the foul sewer on the link

street.
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5.2 Design Calculations

The gravity foul sewer network is designed using the “Network” Module of “Microdrainage”.

Foul sewer network calculations are included in Appendix F.

Foul sewers have been designed in accordance with the Building Regulations and specifically in
accordance with the principles and methods set out in the DOE “Recommendations for Site
Development Works for Housing Areas”, BS8301: 1985, IS EN752 (2008), IS EN12056: Part 2
(2000) and the recommendations of the ‘Greater Dublin Strategic Drainage Study’, (GDSDS).

The following design parameters have been applied:
Hydraulic Loading : 446l/house/day

Discharge units : 14 units per house (as EN752 7 BS8301:1985) (for the
commercial development, the equivalent number of houses is

calculated based on the daily foul loading, refer to Table 4).

Pipe Friction (Ks) : 1.5mm

Minimum Velocity : 0.7 m/s (self-cleansing velocity)

Maximum Velocity : 3.0 m/s (1:20 maximum pipe gradient used)
Frequency Factor : 0.5 for domestic use

5.3 Temporary Foul Pumping Station

It is proposed to discharge foul flows from Catchment “2” to a temporary foul pumping station
located to the east of the lands. The pumping station is designed to pump foul flows from
catchment “2” via a 100mm diameter foul rising main to the proposed gravity foul sewer in the

link street.

The pumping station is designed in accordance with Irish Waters Code of Practice and includes
12-hour emergency storage in the event of pump breakdown. Duty and standby pumps are
proposed. It is proposed to provide an overflow facility from the pumping station to a storage
tank capable of holding effluent for 12 hours in the event of pump failure. Therefore, the wet

well and storage facility will be capable of storing approximately 60m3.
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The foul pumping station would include a kiosk to accommodate the control panel, telemetry

equipment, a flow recorder, hose reel and washing facilities.

Pumping station and rising main calculations and details of the proposed pumps are included in

Appendix G.

5.4 Irish Water

A copy of the Irish Water “Statement of Design Acceptance” and “Confirmation of Feasibility”

for the development is included in Appendix H.
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6.0 WATER SUPPLY AND DISTRIBUTION

The development’s water-main distribution system is indicated on drawings 170092-3051 to
170092-3057. It is proposed to connect to the existing 200mm diameter watermain on Colpe
Road, west of the railway line, with the 200mm diameter main extended along the link street

and the residential development supplied from 150mm and 100mm diameter watermains.

Connections to the public water main will include a bulk meter and sluice valves in accordance

with the Irish Water requirements.

Individual houses will have their own connections to the distribution main via service
connections and boundary boxes. Individual service boundary boxes will be of the type to suit
Irish Water.

6.1 Watermain Standards and Details

The water main layout and details are in accordance with Irish Water Connection and Developer

Services, ‘Code of Practice for Water Infrastructure’ and ‘Water Infrastructure Standard Details’.

6.2 Water Demand & Conservation

The average daily peak demand is approximately 145m? (assuming an occupancy rate of 2.7

persons per house and a water usage rate of 150I/head/day).

6.3 Irish Water

Irish Water have been provided with a pre-connection enquiry form for the application site.

A copy of the Irish Water Confirmation of Feasibility and Statement of Design Acceptance are

included in Appendix H.
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7.0 RESPONSE TO AN BORD PLEANALA OPINION

An Bord Pleanala raised a number of issues following the pre-application planning process for
case reference ABP-303309-18, which must be addressed to facilitate an application for strategic
housing development. These items are outlined in their opinion document dated 20™ February
2019.

The water services are outlined below using the same numbering system as follows:

5. Surface Water Management and Risk of Flooding

Further consideration of documents as they relate to surface and storm water management for
the site. This further consideration should have regard to the requirements of the Council in
respect of surface water treatment and disposal as set out in section 7.6.2 of the Planning
Authority’s opinion. Any surface water management proposals should be considered in tandem
with any Flood Risk Assessment, which should in turn accord with the requirements of “The
Planning system and Flood Risk Management Guidelines” (including the associated ‘Technical
Appendices’). In this regard, consideration should be given to objective Flood Risk FR POL 3 in
the Drogheda Southern Environs Local Area Plan. Further consideration of these issues may

require an amendment to the documents and/or design proposals submitted.

We refer you to DBFL “Site Specific Flood Risk Assessment”, Rev “A”, included under separate

cover and to the DBFL “Infrastructure Design Report”.

Meath County Council Opinion dated 21 January 2019
7.6.2 Surface Water Treatment & Disposal

The development as proposed does not meet the requirements of Meath County Council Water
Services Section with respect to the orderly collection, treatment and disposal of surface water.
Meath County Council Water Services Section requires that the following matters be addressed

prior to submission of an SHD application;

1. Meath County Council Water services consider the proposed attenuation volume to
be undersized for the scale of development. The applicant shall provide justification
for the use of the runoff factors applied to each of the “Surface Types” detailed in
Table 2 of the “Infrastructure Design Report December 2018” which forms part of

the applicants submission. The applicant shall also satisfy by means of additional
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drawings the areas where each of the “Surface Types” referenced in Table 2 apply
within each of the catchments.

Dermot Grogan (DBFL) agreed the runoff coefficients with David O'Reilly (MCC) and
Paul Aspell (MCC). Refer to Table 2, Section 4 above for updated runoff coefficients.
Refer also to Table 1 for updated attenuation volumes based on these runoff

coefficients. Refer to Figure 6 for ‘Surface Types’ Drawing in Section 4.0

2. The applicant shall provide justification for the use of a soil Type 2 in their runoff
calculations. MCC Water Services believe the soil type at the subject site is a Soil
Type 1.

The soil survey maps accompanying the Flood Studies Report indicate soil type 1
for the subject site. The GDSDS states that “it is important to carry out soil tests on
soil characteristics to choose an appropriate SOIL category”. Site investigations and
surface water soakaway testing was carried out by Ground Investigations Ireland
and are included under separate cover. The results indicate the predominant soil
type in the subject site as being clay with poor permeability. Further site
investigations confirm rock at relatively shallow depths of 2 to 4m below ground
level. The site conditions indicate the most appropriate soil type as soil type 4.
However, a conservative soil type of soil type 2 (2l/s/ha) is used for calculating
Qbar for the residential element of the development. Qbar for the link street is
based on soil type 3 (3I/s/1a) as approved under LB180620. Refer to Table 1, Section

4 for further details.

3. The applicant shall provide greater detail in relation to the configuration of
attenuation systems, in particular where the discharge of one catchment discharges
to another. Associated drainage long section should be provided for clarity.

Only surface water Catchments B2 and B3 are in series with the Hydrobrake for
Catchment B3 set to accommodate the allowable outflow from Catchment B2 and
Catchment B3. i.e. the Hydrobrake set at 7.4l/s from Catchment B3 includes 2I/s

from Catchment B2. Refer to Table 1 in Section 4.

The storage requirement for Catchment B3 is calculated using an input (additional
hydrograph) of 2I/s to account for the inflow in series from Catchment B2. Refer to
Appendix B. Refer to DBFL drawing nos. 170092-3051 and 170092-3052.

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 27



DBFL Consulting Engineers

170092-Rep-010 October 2019

The applicant shall reconfigure the proposed attenuation systems, the attenuation
systems should be configured to achieve partial treatment; the isolator row shall
connect the attenuation systems inlet and outlet chambers. The isolator row shall
also be linked to adjacent rows by means of a high level 225mm overflow pipe.

We confirm that the surface water drainage has been redesigned, with all surface

water storage provided via on-line storage.

The underground “Stormtech” units will be installed and constructed in accordance
with the manufacturers instructions. Refer to Appendix D and to DBFL drawing no.
170092-3066.

The applicant shall provide details of the winter ground water level for the sites of
each of the proposed attenuation systems. Where infiltration systems are to be
used, they shall be a minimum depth of 1 metre above the winter water table level.
The applicant shall design the attenuation system suitable for the ground conditions

and acceptable to MCC Water Services Engineer.

We confirm that the standpipe installed in June 2019 at RCO5 indicated a ground water

level of circa 3.5m BGL. We confirm that the groundwater level at each surface water

storage system will be confirmed prior to construction.

6.

In order to isolate and carry out maintenance of the flow control devices a penstock
valve or similar approved) shall be installed within the flow control chamber, on the
upstream end of the manhole.

We confirm that a penstock will be provided on the upstream end of the flow control

manhole. The details to be agreed with Meath County Council prior to construction.

Further clarification in relation to Catchment C, in particular how the proposal within
this application changes the drainage system for the proposed link street granted
permission under Planning Application LB180620.

We confirm that the link street is now included in the application boundary and the
surface water drainage design has been updated accordingly. We refer you to DBFL
drawing nos. 170092-3050 to 3057.

It is the applicant’s intention to discharge Catchments B, C, D & E to the existing
ditch system. The applicant shall undertake a detailed assessment of the existing

ditch system into which it is proposed to discharge surface water. The assessment
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shall prove the existence and capacity of the proposed discharge route. The detailed
assessment shall be furnished to MCC Water Services and if required, a remedial
works plan agreed with MCC Water Services prior to submission of an SHD
application to An Bord Pleanala.

We refer you to Section 4.8 regarding treatment of ditches and specifically relating

to surface water outfalls “B” and “C”.

It is proposed to construct a new surface water outfall pipe on Mill Road to

accommodate the existing drain from catchment B.

It is proposed to remove the existing culvert under Mill Road, which has settled and
replace it with a new culvert / pipe at the correct gradient. The culvert

accommodates runoff from Catchment “C”.

9. Where the provision of permeable paving is welcomed by Meath County Council, it
should be limited to privately owned car parking spaces. The provision of storage
volume within private property including within sub-surface permeable paving detail
is not acceptable. The functionality of such a proposal is unproved and has potential
to cause future maintenance issues for the Local Authority. MCC Water Services
require that the proposed inlet and outlet distributor boxes within the private
driveways be linked by means of a perforated rigid pipe which can be jetted for
maintenance purposes.

We refer you to DBFL drawing no. 170092-3067 for details of roof drainage
discharging to the stone under the permeable paving, before being piped to the

main surface water drainage network.

We confirm that permeable paving is proposed for all driveways in curtilage and for
car parking spaces under the control of a management company. The storage
within the voids between the stone is not included in the surface water storage
calculations but is used to apply an appropriate runoff factor for this surface type

as agreed with Meath County Council. Refer to Table 2 Section 4.

....furthermore the following specific information should be submitted with any application for

permission.
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An Bord Pleanala Specific Further Information:

Refer to DBFL drawing no. 170092-3059.

Refer to Figure 8 below.
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Appendix A

ALLOWABLE OUTFLOW Qpar CALCULATIONS
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Appendix B

SURFACE WATER STORAGE CALCULATIONS &
MET EIREANN RAINFALL DATA
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DBFL Consulting Engineers
170092-Rep-010

October 2019

DBEFL Consulting Engineers

Ormond House
Upper Ormond Quay
Dublin 7

LANDE AT MILL/MBEEH
LEFL BEF:
CLATCHMENT R - 320 YR

16:19
YR-

Date 07/10/201%

File CATCH & 30

o7.

o

as

Designed by AOS

Checked by DMW

Innovyze

ontrol

Source Contr

2018.

1

Summary of

Besults for

30 year Beturn

Eeriod

(F10%)

Stomm
Event

Hax Hax Max
Lewel

Rain

Flooded Discharge

Event (mm/hr) Volume Volume
{m*} {m*}
15 min Summer S§535.152 1ED.3
20 min Sommer 37._55E 249 &
60 min SJummer. 24 .8E2 23Z.4
120 min Summer 1 40 2238
180 min Summer 12.078 4E4 .9
9.535 J32.2
7.530 605.7
6.1E5 662.5
5.307 710.€
4.€E4 ol.48
2 5 21.1
Z E 28.3
Z € N
.4
-4
%

Hax
Depth Control Volume

[ N AT T

oo

WD W b

Status

m oo m oo o

s 0
o0
=

]

=]
oo

{m] {m] [1r=) (m™)

13 Jummer 25 o B.% 178
a0 Jumme 40 0 E.9 24
o Jummer .365% 0 E.S 1
E 3 5 1
120 Summar 703 0 E.9 38
LED Summer TE 0 B8 42
Z40 Jummer 821 0 B.9 4%
2E0 Summer 865 0 E.8 47
480 Summer A8 0 E.9 48
b 3 amm 888 0 4 48
S ap2 0 E.8 48

S, ap2 0. E.9 488

3 1amm 8E1 0 E.9 47E

Summ .8231 0 E.9 451

Srmm, 771 0 E.9 418

Jummer a0 B.8 3239

Jummer ™6 0 E.9 265
Summer Q B.9 2
Juamm a g 1
Jumme o] .8 1
Hinter 0. -9 2
WHinter o] .

i
o

Time-Peak

(mins)

B8Aq
1398
1B20
2600
2258
4032
4672
342

3

[EEI
i
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DBFL Consulting Engineers
170092-Rep-010

October 2019

OBFL Consulting Enginesrs

Ormond House
Upper Crmond Quay

-

Dubklin 7

LANDS AT MILL/MRESH
DEFL BEF: 170082

CATCHMENT A — 30 ¥R

Date 07/10/2019 16:19

L 30

73—

File CATCH

YH- 07 1020 ...

T
L

Designed by

Checked by DMW

Innovyze

Source Control 2018

Summary of Besults

for 30 year Beturn Period (+10%)

Storm

Event

o s o R
P T T T
[ s )

=

& ter
12 ter
180 Ear
24 ter
=17 tar
438 ter
&0 ter
720 tar
il 1teT

1 Eer
2 ter
288 tar
432 ter
576 tar
720 ter
EE4 ter
10080 ter

Max Max Max
Control
(1/s=)h

Hax
Volume

(m})

Statms

645 2 0K
.758 B 0K
.BE2 .6 0K
-93E 5] oK
. 95948 o =1L QK
.02E E.9 41 oK
L3E E.5 - [+ o
26.037 B8 . E C-K

E.9 58.2 ]

9 39.3 Q

L] ]

Ba O P

(=)

E.
E.9 49

BE.9 4396 o
E.9 303.5

E.9 .5 o
B8 .8 o
E.4 g o
7.8 .8 0K

Flooded Discharge Time-Peak

(= /hr) Volums= Volums {mins)
(m®} {m"}
0.0 272 .6 =1
0.0 542 .3 18z
0.0 586.2 240
0.0 €78 .5 2352
o.o T42 6 1E2
0.0 T83.5 ez
0 B4z .0 545
0.0 919 T46
0.0 1028 g
0.0 -E o
0.0 1204 2 4
1.345% 0.0 14525 ]
1.104 0.0 1508.2 8
0.544 o.o 17086 2
0.821 0.0 1803.8 2
0-7T4€ 0.0 18E7.3 2
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DBFL Consulting Engineers
170092-Rep-010

October 2019

DBFL Consulting Engineers Page
Ormond House
Upper Ormond Quay
Dublin 7
Date O0T7/10
File CATCH & 30 10.2Z
Innovyze
Bainfall Details
F3R
20
1 Scotland and Ireland
fasy
Time (mins) Ares | Time (mins) Area
From: To: fha) |From: To: {ha)
0 4 0.D00 2 E 1.767
81%82-2018 Innovyze
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DBFL Consulting Engineers
170092-Rep-010

October 2019

DBEFL Consulting Enginesrs

Ormond House LANDS AT MILL/MRRSH ROAD

DEFL BEF:
CATCEMENT & — 30

170092

Upper Ormond Quay

Dublin TE

Date 07/ ] Designed by AOS
File CATCH 07.10.20... |Checked by DMW
Innowyze Source Control 2018
nr == e LONLEOLR LZUlid._
Model Details
Storage i= Onlines Cover Level [(m) 26.500
Tank or Pond Structure

Invert Level {m} Z4.57%9

Depth {m} Area (m*®}

Depth (m} Ares {m*}

Depth (m) Area (m*)

530.
530.
520,
Sa0.
520,

530.

[ R )

(=]

- B0

L = )

Outflow Control

Calculated
Hinimise upstream storage
Surface

fes

Control Points Head (m) Flow (1/s)

Da=ign Point [Calculated) 1.0&0 B.9
Flush-Flo™ O.2LE B.8

ck-Flog 0.€6497 7.3

Mezan Flow cwer Head Range - 7.7

L |

ydro-Brake® Optimum as specified. 3Jhould another type of control device oth

ydro-Brake Optimam® be utilised then thess storage routing calculations will

invalidated

Depth (m} Flow (l/s) |Depth {(m) Flow {1/s) |Depth {m) Flow (l/s) |Depth (m]

4.8 .4 14.5 T
8.6 ip.l 15.7 T
B.G 10.B 16.7 B.

| 1l.4 17:9 E.
B.6 1z2.0 18.6 8.
B.2 1Z.6 15.4 S.
7.8 13.1 20.3
8.7 1z.6 21:1

Depth (m] Area {m*)

[

Flow {(1/s]

the
than

[

a

LRI ST S S B
T M ST

i

DUR T =T T
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OBFL Consulting Engineers

Ormond House
Upper Ormond Cuay

Dublin 7

LARDS AT MILL,/MABRSH ROAD
DBEFL BEF: 170082
CATCEMENT A - 1

00 ¥R

File CATICH

Designed by A0S
Checked by LMW

Innovyze

Bource Comtrol 2018.1

Summary

of Besults

for 100 wear Beturn Period {+10%])

Storm
Event

Hax Hax Hax Hax
Level Depth Control Voloms=
{m) {m} [1/=s) (=™}

Statas

Storm
Event

15 ummer 25.363 0.384 E.8 .4 oK
20 ummer 507 0._528 E.& =B OE
€0 usmer 657 0.€78 E.% 413.86 o E
120 usmeE 08 0.820 B.8 506.1 O E
Summer 8§86 0.817 E.& E58.8 oE

240 Summer 25.956 0.977 B.8 595.8 g E
3E0 1 .b22 1.453 E.& £42.1 oE
480 e 26.07T3 1.0%1 E.9 E65.86 o E
&0 usmer 26.080 1.111 BE.8 €76.9 OE
720 u=mer 26.088 E.9 €80.6 oE
=1 ] ummer 26. E.% £8L.T OE
1440 usmer 26.0E0 E.& £7L.7 oE
2 ummEeE 24 B:9 643.6 g E
2 ummer 72 E.% E05.B oE
! u=mer 23 B.8 3514.8 g E
2 e Ed E.o 4832.% oE
9 umme TG 0 E.9 360.7 o E
usmer T2 0. E.8 3A0L.0 OE

1 amme a0 E.9 252.3 oE
15 = Winter a E.9 263.0 OE
10 min Winter a E.9 326l.6 o R

Rain
{mm/hax)

Flooded Discharge
Volume

{m*}

Volume

{m*"}

Time-Peak

{mins)

15 min Summer 7T1.340 0 232.40 23
20 min Summer .472 0 223 .4 arv
60 min Jummer 11 E 432 .5 a
120 min Summer B5 0 347._4 126
180 min Summer 41 ¥ a22_0 186
240 min Summer 133 C aE0 . £ 2496
280 min Summer S8 ¥ TE9_4 2E8
480 min Summer 47 ¥ 85377 484
€00 min Summer 6._E98 0 o2 0 [
T20 min Summer 5. 8BE ¥ q42 2 T
560 min Summer 2.786 0 1022 . 2 B1Z
1440 min Summer 2.59€ o 1128._7 1072
2160 min Jummer Z_£85 0 1304 4 1
2880 min Jummer Z2.185 ¥ 1415_8 163
4320 min Summer 1 1 E 15E€.€ 268
5760 min Summer 4 ¥ 1724 8 2408
T200 min Summer ¥ 1834_8 2176
BE20 min Summer 0 1920 0 2E40
10280 min Jummer ¥ 20106 3544
15 min Winter 0 260 _4 22
! min Winter E 262 . € a7
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DBFL Consulting Engineers

Ormond House
Upper Ormond Quay

=

Dublin 7

LANDS AT MILL/MRESH
DBEFL BEF: 170032
CATCHMENT A - 1040

IR

/10/2013 16:19

Date O

File CATCE A

Designed by ROS

YR — 07.10.... |Checked by IDMW

Innovyze

' [T T CC I

W
de oo B3 omo o

s

LRV
[ =R e e e e e .

m

1N ads BSOPE
10 mF

m
ooy ra

oo 2

Hax Hax Hax
Depth Comtrol
{m} [Lish

25. 465

.= =me

2a .8 €36

- 3 E7E

28 9 F27
2a. -9 75

1§

1 E.8 &7

= ] B.9 &2
= i} BE.5 38
] E-9- 28

] E.T 213

] E.4 162

Flooded Discharge

(e hr) Volums= Volums=
{m®} {m"}
a2 0.0 484 .7
210 o.0 §l2.2
15_541 0.0 §97.5
12_733 O. 0 T62.2
4 _E5oE 0.0 BEL.E
7_840 o0 4278
6698 0.0 1008.7
58E 5.0
B85 o.0
15k 0.0
1_ 641 O. o 17771
1.3z24 0.0 1922 .0
1.12€ o0 2055.2
0_5%95 0.0 2160.5
0.88g 0.0 2252.6

Mmoo

P £ B30
PN W RN sk T

1

Mmoo

m

T S I T

0

Lo B e

E
E
E
E
E
E
K
E
E
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s
i

ux
i
£

Upper Ormond Quay

CATCHMENT

A — 100

Designed by ROS

Time BRrea Diagram

Total Area {(ha)

Time i(mins) HAres | Tims

From: To: {hal |From:

{mins)
To:

Area
{ha)
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DBFL Consulting Engineers
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se LAENDS AT MILL/MRRSE RORD
Upper Ormond Quay DBFL BEF: 170092

Dublin 7 CATCHMENT & - 100 YR
Date O7/1I ] i Designed by AOS

File

Innovyze Source Comtrol 2018.1

Model Details

me Covrer Level [(m)] 2

Tank or Pond Structure

Invert Lewvel {m]} 24.878

Depth (m} Area (m®} |Depth (m} Ares (m®) |Depth (m) Area (m®) (Depth (m) Area (m*)
610.0 a 0 10 2 0.0
il o £ o 2 0.0

UpsStIeam Storage
Application Surface
Sump Availabl

Minimum O

Suggested Manhole Diameter [(mm)

Control Points Head {m)

Dasign Point . E15
0.4
Eick-Flo® 0.534 ]
YWezn Flow over Head Range - 7.8
he hydrological calculaticns hawve be based on the Eead/Discharge relationship for the
rdro-Brake® Optinum as specified. Should ancocther type of control device other than a
n thass storage routing calculations will be

imralidated

Depth (m} Flow (l/s) |Depth (m) Flow (lfs) |Depth (m) Flow [(l/s) |Depth {(m} Flow (1/s)
0 4.E 1 T .0 & 17.B
E 0 7.8 1 B.2 H] 12.8 1E.4
0.220 B 1 B-9 .0 132.7 18.0
0.430 | s o G.4 .5 1z.4 1886
0.500 | Z .B D 15.2 Z0. 1
0.630 8 2 -2 15.6 20.7
0. B30 8 g 10T 166
1.D30 7.1 2. LE R B LT
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Quay LB

LANDS

AT MILL,/MRRSH
FL BEF:1700%2

ShrLL

ST

o Tua

YE =

Date 04/10/2018

File CATCH Bl &0

D=

04_1c Ch

ecked by DMW

CATCHMENT Bl — &0 YR
signed by AOS

Innowyze

Cahtrral

i,

1

Summary of Besults for

B0 vear Beturn Pe

(+10%)

riod

Hax

Storm
Event
{m]

e £
'

s

SR B B )
v
3ol B3 B BS s

60 e B3 B3 b
R

2 Sunmer
760 min Juemer 1.2
200 min Sommer 1.4
EE40 min Jummer 0.5
o =iE
2.5
442

Level Depth Comtrol

Hax  HMax  Hax

{m] (Lf=)

Summer 23.2 317 5.2 lz22.
Summer 23. .42 5.2 16E
Summer 232. - 555 5.2 6.
a Suzmer 232.6 -E81 5.3 265.
1ao Summer 23.712 0.752 5.2 2532
240 Jummer 22.757 0.797 5.2, 210
2E0 Summer 23.808 0.848 5.2 220.
480 Susmer 22.830 0.870 .2 23..
E00 Summer 23.835% 0.875 5.2 34z,
T20 Summer 23.843 0.883 5.2 344,
=1 ] Summer 23.844 0.884 5.3 2i4.
1440 Suzmer 22.828 0.863 5.2 322E
21€0 Summer 23.7E7 0.827 5.2 3222
2E80 Summer 23.728 0.77R 5.2 303
4220 3 22.61€ 0.E5E 5.3, 258
STEQ =11 22.4B5 0.525 5.2 204
7280 3 22.2B2 0.422 5.2 4
540 3 22.295 0.235 5.2 2
10080 J! 223.236 0.276 5.2 T
15 o 23.31€ 0.356 5.3 3E
=] Wiz 22.447 0.487 5.2 188
Storm Bain Flooded Discharge
Event {m=/hr) Volume Volume

{m™} {m*}

i
1 ra
(%)

L=
'

Oy B3 ka

[ECI CE R I B I B

410

2438,

278,
64 550
BO 618
&€ 704,
13 TEE

mora P g

[ T e T T e O T O O e e R e T O e e O e R e O e O e O O e

L I L e T (R E I S R L B S = TR L B T I )

B0 e B e

-

oo

&
7 o
o ) o
.E

5
g
o
.- &)
.3 =]
<3
-5

A n B3 on

o

Statms

Volume

(=)

o oo

1 s
N NN DR RN HE RS ERE S

OoDoD0 o000

oo o00 o000

Time-Peak
{mins)

]
i
=
o
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DBFL Consulting Engineers
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DBFL Consulting Engineers

nd House
r Ormond Quay
Dublin 7

Date 04/10/2019 08:

File CAICE

BlL €0 YR — 04.10....

LANDS AT MILL/MRBSH ROAD
DBFL BEF:1700%2
CATCHMENT Bl — &0 ¥R
Designed by RGOS

Checked by DMW

Innovyze

Control 2018

Ul

1.

for &0

year Beturn

Period

(£10%)

o of o
HHHHHH

of oof it ol
HoH

[ L
[LI) T T R T T T T T ) T ) ) B R I ]
HH HHHHH

LA B
H H

Max Hax Max

LRI S )

(==

& 5.3 2

0 5:3 3

1 5.3 3

4 5.2 2

] 5.3 3

0g 5.3 a8

5 5.3 a8

5 5.3 A8

SO1E 5.3 a9

a5 5.3 38

-BED} 0.5%20 5.3 a5
758 0.8238 5.3 32
.583 0.E23 5.3 . 24
2594 0.434 5.3 16
257 297 L= i [ o 3
165 205 e B Bl
116 156 4= 5 &0

-

Depth
{m}

Control
[Lfs)h

.62 4
70 a
.83 El
] z

Flooded Discharge
Volume

{m*}

Volume

{m*}

Hax
Volume=
{m™)

(=]

T I T Ry SR Y

O omoen £n

onoEn

WO B
[

Statas

(TR S T . P S )
o ']
B b Rt b b b

1
o
HE AR R A N

oo
(s

Time-Peak
{min=s)

1
A

€6
184
240
256
468
576
&
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DBFL Consulting Engineers
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= LANDS AT MILL/MRBSE ROAD
Upper Ormond Quay DEBFL BEF:-1700%2

CATCHEMENT Bl - &0 YR

L
=]
o
[}
j
=]
4

Date 04/10/2019 08:05 Designed by AOS
File CATCHE Bl 60 ¥R — 04.10.... |Checked by IDMW
Source Conmtrol 2018.1

Bainfall Details

Return

Jcotland

Time (mins) Ares | Time (mins] Area
From : To: {ha} |From: To: (ha)

©19%82-2018 Innovyze
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DBFL Consulting Engineers
170092-Rep-010 October 2019

OBFL Consulting Enginesrs Pages 4
Ormond House LANDS AT MILL/MRBSHE RCAD
Upper Crmond Quay DBFL BEF:170
Dubklin 7 CATCHMENT Bl — &0 YR

Date 04/1

]

05 Designed by ROS

File CATCE Bl &0 ¥R — 04.10.... |Checked by DMW

Innowyze Bource Cont

Model Details

Invert Lewvel {m} Z2Z.960

Depth {m) Area (m®) |Depth {(m} Area (m*) |Depth (m) Area (m*) |Depth (=] Area [m®}
o 250.0 390.0 a0 2.100 0.0
L 350.0 390.0 g.0 2.200 ¢.a
o 3L0.0 A90.0 1 2.300 0.0
L 350.0 3g0.0 D 2.400 0.0
o 2L0.0 390.0 i} 2._500 0.0
c 350.0 o0 o
L 3L0.0 o0 o

Hydro-Brake® Optimmm

Control Points Head (m) Flow (1/s)

Design. Foint [Calculated) 5.3
Fluah-Flo™ 5.2
Fick-Flo® 4.3
Y=zn Flow ower Head Fange - 4.6

The hydrological calcolations have besn based on the Eead/Discharge relationship for the

ce other than a

Hydro-Brake® Optimum as specified. Should another type of control dewi

ydro-Brake OptimumE be ntilised then these storage routing calculations will be

invalidatsed

Depth (m} Flow (1/s) |Depth (m) Flow {1/s) |Depth {m) Flow [1/s) |Depth (m} Flow (1/=)
0.l1o0 2.7 1 5.6 3 .000 B.6 T 1z.89
0.200 5.1 1 &.0 3.500 8.2 T 13.2
0.2030 5.3 1 6.4 4090 9.9 B. 13.7
0.400 5:2|  1.800 G.E 4 _500 10.4 B. i4.2
0.500 5.1 2 T.L 5.000 11.0 8. 1%.5
0. 600 4.8 2. T8 5500 1.5 o 14.8
0.Ed0 4.6 2 T.B €.000 12.0
1.000 5.2 2 E €_5d0 1z.4

81%82-2018 Innovyze
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DBFL Consulting Engineers
170092-Rep-010
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DBEFL Consulting Engineers

rmond House

]

pper Ormond Quay
ublin 7

]

DEFL BEF:

CATCHMENT Bl -100

170092

LARDS AT MILL/MRRSE RCRD

77018

2015 08:03

Bl — 100YE — 04

Date 04/10

File CATCHE

e
Fih

Designed by

Checked by DMW

Innowyze

1 2018.1

for 104

vear Beturn Period

{+10%)

Summer

Summar

Summer

¥ Summar
L Summer
2z Jummer
360 min Summer
400 min Jummer
600 min Summer
T20 min Summer
SED Summear
1440 Summer
2 Summar
2 Summer
4 Jummer
5 Summer
T Summer
Summer

Summer

15 min Winter
30 min Winter

Storm
Event

15 min Summer
20 min Summer
60 min Summer
20 min Summer
80 min Summer
20 min Summsr
60 min Jummer
80 min Summer
€00 min Summer
720 min Jummer
560 min Summer
1440 min Jummexr
2160 min Summar
2880 min Jummex
4320 min Summar
5760 min Jummer

Hax Hax HMax  Hax

Level Depth Control Volume
{m]) {m} (1/=) (=)
Z23.355 4.9 13E.3
22.503 5.0 18&.8
23 .658 5.0 244.3
22817 5.0 288.9
22.9110 5.0 332:5
23.970 4 5.0  3253.6
.044 1.084 5.0 3278.4
.0B% 1.12%9 5:0 3827
.2B3 1.423 5.0 3A8T.E
4.1.444 0 38B.E
13 1._.453 0 389%.8
1. X171 5.0 386.9
5.1 5.0 383.1
T B 5.0 3265.5
1] 5:0  324.2
o 5.0 270_.B
o 5:0 225.3
0. 5.0 1a87.s
Q. 0 156.5
0. 155.2
212.4

Flooded Discharge
Volume
{m*}

Volume

{m™}

-411 D.o

20._.4B% 0.0

15.541 0.0 g
12.733 0.0 02
9._588 0.0 55.0
7 -840 D.o 4985.4
6. €98 0.0 528.7
S.8E6 D.o 357.3
4.785 0.0 604.7
3.38€ o.o §72.1
2 _EBE 0.0 7699
2.183 0.0 935.%
1.641 0.0 936.8
1.334 0.0 1017.79
1.126 D.o 1027
0.595 0.0 1138
0.854 D.o ko

T71.340 0.0

e e D.o

Statms

Tim=-Peak

{mims)

[
1

oo

£
186
T
266
484
538
CT
TE4
in03e
1476
1908
2732
2464
2028
EEE
o
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DBFL Consulting Engineers
170092-Rep-010
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DBFL Consulting Engineers

Crmond House

=

Dublin 7

LANDS BT
DEFL BEE:

CATCHMENT

MILL/MRRSH ROAD
170082

a1 T

D3 ERELY]

TR

Date 04/10/2015 08:
File CATCH Bl

Designed by AQS

Innovyze

Summary of Besults

E0 inter
120 ter
130 e
240 tar
ZE0 LT
480 iy
(i} L
S i
SE0 m inter

1340 min Winter
2160 ter
2880 e
4320 ter
STEOD LT
7200 tar
BG40 LT
1 AN -

Mo HMax Max
Ieewel
{m})

Hax
Depth Control Volome
{m} (1/=) (m*}

5.0 275.3 0K

5.0 338.2 oK

5.0 376.2 0K

5.0 400.4 o E

] 4251 oK

5.2 44 K

1.6 5.2 453.7 oK
L.E26 5.2 4874 CE
1.634 5.3 456.% oK
1.£15 5.2 450.1 0K

511 1.551 S5.1. 427.8 oK
420 1.474 5.0 40z.1 0K
929 0.5969 5.0 338.3 CE
678 0.7148 5.0 251.4 oK
488 0.528 5.0 184.E cE
245 0.38% 3.9 136.0 0K
252°0.292 4.8 10Z2.1 oK

Floogded Discharge Time-FPeak
Volumes

{m™}

Volume {mins)

{m?}

M P als B eh

1w

(]
LR )

BT I R

67358

739.1

86z2.3 1
836.2 2
1048.5 2
11305 2
1 -3 L
1 =9 S
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DEFL Consulting Engineers

LANDE AT MILL/MRBSH RCAD
Duay DBFL BEF: 170082

Upper Ormond Quay
CATCHMENT Bl -100 YR

B-03 Designed by AQS

Crmond House
I

OYR — 04.1...

Bainfall Details

Scotland and

Total Arez (ha) 1.0E0

Time (mins] Ares | Time (mins) Ars=a
From: To: {ha}l |From: Fo: ()

il 4 0. DOBE 4 B I.0&90

ilnnovwyza

i
=
e
m
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I
[
=
=
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DBEFL Consulting Engineers

Ormond House
DEFL REF: 1700
CATCHEMENT B

Upper Crmond CQuay
Dublin 7

BL —104]
Date Designed by ROS

R

File CATCH B1 - 100YR 04 1._. Checked by DMW
Innovyze Source Control 2018.1
Model Details
dtorage is Online Cowver Lewel [m) Z25.700

Pond Structure

Tank or

22,960

Invert Level (m} Z2_8

Depth {m)} Ares (m*®) |Depth (m)} Area (m®) (Depth (m) Area (m*) |Depth (m) Area (m*)
0.000 350.0 0 350.0 1_400 1.0 2.100 a.0
0.100 250.0 0 350.0 1_500 353 .0 2_200 3.0
0.200 250.0 o a50.0 1600 350 .0 2_300 a0
0.300 350.0 1 350 .0 1.740 350.0 2.400 4.0
0.400 25 I a50.0 0.0 2_500 0.0
0.500 335 1 1.0 g.0
0.&00 25 1 LB 2000 0.0

iameter

lameter

U
o

(o]

Control Points Head (m]

Flow (1/s)

Design 1. 660 5.3
ick-Flo@ 0.882 5.0
Mean Flow over Head Range - 4.5

Hydro-Erake® Optimum as specified.

been ba=ed on the Head/Discharge relationship for thes
3k

ould another type of control device other than a

b=

calculations will

ro-Hrake OptimumE be utilised then theses storage routing

invalidated

Depth (m} Flow [l1/=) |Depth (m} Flow {1/s) |Depth {m) Flow [1/s)
= i i.20d 4.8 7.0
4.5 1._408 4.8 g
4.8 1.€00 92 3.0
4.8 1800 5.5 B -5
4.5 Z.000 5.E B9
4.8 Z2.200 6.0 4.3
5. 2.400 6.3 [}
4.2 2. €00 E.5 10.1

Depth (m)
E.0
B.S
8.0
g.5

Flow (1/s)

i
e
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Ormond House
Upper Ormond Quay

=

Dubklin 7

LAKDS AT MILL/MRESH
LDEFL BEF: 170082
CATCHMENT B2 100

TR

Date
File

04/10/2Z0L8

CATCH B2

=7

100 ¥R

&

=04 10

Designed by RAOS
Checked by DMA

Innovyze

Source Control

Summary

of RBesults

1 h o= G2 3 F

T ]

R O

oo Fa

ST T SR C I CE S
[ECINE TR e Tl )

Fa o

w
oh

ok

e o B3 O am oo

ke om BAom oo

S = A =

Level Depth

{m) (L/=)

(m”

{m}

Hax
Control Volums=

)

21 2.0 0.7 oK

21 a 2 41_E 0K

21 0 2.0 52.2 oK

22 Q 2.0 63.4 o E

22 a 2.0 gE.0 0K

2z o 2.0 o2 oK

22 a 2.0 1.8 0K

22 Z.0 71_E o E
er 22 i} 2.0 i AL oK
er 22.114.0 2.0 F0.7 oK
per 22.097 0 2.0 6E.E 0K
per 22,057 0 2.0 64.1 oK
er 2Z1.3E8 0 2.0 55.8 Qo E
e .a9pz2 0 2.0 45.7 0K
L7710 2.0 0.2 oK

a. 2.0 204 0K

1.9 156 o E

0. 1.8 11.3 oK

Q 1.7 8.E oK

Q 2.0 34.5 QK

0. 2.0 472 oK

Storm Bain Flooded Discharge Time-Peak
Event {mm/hr} Volums= Volume {mims)
{m™} {m*)
min Summer 71.341 G.0 22 .0 22
min Suommer 49 472 B.D 44 .5 a7
min Sommer 3J32_.411 0.0 Shk.3 1]
min Jummer 20.4E5 0.0 T3.7
min Sommer 15541 0.0 E3.5 13&
min Jummer 12.723 0.0 81.6 244
min Summer 9 _558 0.0 102.6 218
min Summer 7.840 0.0 112 8 282
min Summer 6._6548 0.0 120:5 448
min Summer 5.8E€ O.0 127.1 516
min Summer 4.799 O.D 138.2 658
i 2_58E 0.0 155.3 g0
Z2.685 0.0 174.6 1348
2:.185 0.0 1E9.6 1732
1.641 0.0 212 .7 2424
1.334 0.0 220.5
1.13€ 0.0 245.3
0.88% 0.0 258 .0
.88 G.0 2692
T1.344 B.D 35.5
45472 0.0 45 _ B

i
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Ormond House

Lo

= —
Al

LANDS MILL/MBRSH RCRD
DBFL BEF: 170052
CATCHMENT BZ -

100 ¥R

Date 04/10,/2019 0B8:26
File CATCH B2 100 XR

ROS

DM

Checked by

Innovyze

Summary

of Besults

wvear Beturn Pericod

{+10%)

Storm

Event
=
120
180
180
480
E0d
o0
5a0
1 a4
2160
THAAN
4320
576D
EE2D
e

Storm

Event

Max Hax Hax

o

Hax
Control Volume

[Ls=)h (=)

Depth
{m}

0.3510 0 en.2
0.E05 a TE_ 5
0.€58 Q b L
0.€83 i} -5
0.E95 il
0.€95 Q
0.€8E 0

-ESE i}

(=)

WOER MDY o e on

E
478
3

[ e R v T SR BT SR R U U S U S O oY

LR S VI e R I e ]

[ S I~

L I e 1)

[ =)

¥
(5]

]
¥

Flooded Discharge

Volume Volums {min:
{m"} {m"}

0.0 65.2

0.0 BZ_E

0.0 G3.E

0.0 1026

-840 0.0 126.4
-E0E 0.0 1350
-BEE 0.0 142 .3
.78 0.0 i54.7
.EEE 0.0 174.0
-G53 0.0 185.5
.1l8E 0.0 212 .4
G421 0.0 238.2
124 0.0 258.2
126 0.0 274.7
BEE 0.0 ZB5 .5
oa 0.0 201.5

Statns

O oo ooo

(=]
HEE NN AR EE SRR NN

O oDoooOD0D O

o

[ ]

ra
[
o

(LI < TR EU = T B I

oo

I

E1%82-2018 Innovyze

Strategic Housing Development at Colpe West, Drogheda

Infrastructure Design Report

53



DBFL Consulting Engineers
170092-Rep-010

October 2019

DBEFL Consulting Engineers Pages 3
Ormond House LANDS AT MILL/MRRSH RORD
Upper Ormond Quay DBEFL EEF: 170082
Dublin 7
Date 04/10/2015 08:26&
File CATCH B2 100 YR -04_.10.._ ..
Innovyze
Bainfall Details
n Jcotland d. 840
5
Total Area {ka) .240
Time (mins) Aresa | Time (mins) Arss
From To iha} |From: To: (hal
1] 4 0.000 | B Q.240
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LANDE AT MILL/MRESH
DEFL REFE:
CATCHMENT B2 -

P
=i

170092

100 YR

SCRD

Date 04/10/2019 DB:Z& Designed by RAOE
File CAICH BZ 100 ¥R -04.10.... |Checked by DMW
Innovyze Source Control 2018.1
Model Details
Jtorage i= Onlin= Cover Lewel [(m) 22.300

Depth (m} Area (m®) |Depth {m} Area (m*) [Depth (m) Area (m?])
11E.0 1 0 1. 0.0

Iopvert Level (m]}

]
2

[ S EU S S )

The hydrological calculations

Depth (m} Flow (l/=s) |Depth (m)
0 1.9 2
L.0ao 2.3 2

Control Points

Point

Mean Flow owver

have b
Hydro-Brake® Optimum as spacified. u
rdro-Brake OptimumE be utilised then th

iCalculated)
Flush-Flo™
FEick-FloE

H=ad Range

=
Jhoul
" === storage

Flow {l1/s) |Depth (m) Flow ([l/s)
215 2.2
28 4.4
3.1 1.7
3.2 L2
3.4 5.2
2.5 5.2
2.6 5_6

d anocther typa of control d=

fm) HAresa (m*)

a0 0.0

Calculated
upstrazm Storage

Surface
Tes

en ba=ed on the Eead/Discharge relations

Depth

i

L=l

O M oo

(=1

]

W T3 W

1
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Ormond House
Upper Ormond Quay
Dubklin 7

LANDS AT MILL/MRRSH
DEFL BEF:
CATCEMENT B3 - 30

170052

RORD

TR

Date 04710/2019

08:51

Designed by AOQS

File CATCHE B3 30YR - 04.10.Z... |Checked by IDMW
Innovyze Source Control 2018.1
Summary of Hesults for 30 year Beturn Period {(+10%)

e
CON ey ]

[

(=]

(=)

2
2
4
-]

(=)

s 0
[EE T PR S P ST T 1

[l e i

Y S L B
1 0 mot

oM e
N N I R

[ LR e ]

]
o
1

LT T U o T T T e T T B e B

N

T I N R R
=1

a0 B3 OD S e

m b

LU

Sammer

n Jummer
Summer
Jommer
Sopmer
Summer
Jummer
Sammer
Jummar
Sammer

min Sommer
min Summer
min Sommer
min Sommer
min Summer
min Sommer
min Sommer
min Sommer
min Sommer
min Winter

Winter

HMax Hax HMax

Hax

Status

Level Depth Control Volome
{m] {m} [1/=5) (=)
20.BES 7.4 167.32 OE
20.987 T.4 22T7.6 0K
21.08¢€ T.4 293.0 0K
21.217 T.4 3J64.E Q0K
og T.4 4111 0K
g T.4 243.6 OFE
2 T.2 4BE.T 0K
5 T.4 512.2 [+ 104
i T.4 527.2 0K
T.4 5S35.B OFE
T.4 5§45.3 0K
T.4 S 0K
T.4 505.4% QK
T.2 447.5 0K
T.4 3262.5 O E
T.2 299.4 0K
£ T.4 245.4 O K
442 T.4 201.2 0K
BE4 T.4 166.6 OFE
824 7.4 187.7 0K
nz4 T.4 255.E OFK

Flooded Discharge

{mm/hr) Veolume Volume
{m®} {m™}
55. .o £
37. 0.0 -0
2 0.0 2
15. 0.0 505.8
12 & GO 562.2
9.5 D.0 605.€
TS o.o 672.1
6.1ED .o 725.6
5.307 0.0 TE5.1
4. EBOD .o 8067
2.835 C.0 869 .5
Z.85E 0.0 4632 .5
Z2.1E€ o.o 1084._2
1784 GO 11E3.5
1.34% D.0 1322.2
1.104 o.o 14 L
0.544 .o 1526.5
0.831 0.0 160E5.2
0.74€ .o 1673.3
55.182 0.0 281.2
37.65E o.o 262.3

Time-FPeak
{mins)

N R e
BA O am o w0 B3 m o B
o fh oh o -]
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Dublin 7 CATCHMENT B3

i

DBFL Consulting Engineers =
Ormond House LANDS AT MILL/MBRRSHE RCAD
Upper Ormond Quay DBFL BEF: 170082

pe

TR

To0La

F201% 08:51

B3 20YR — 04.10.

Date 04/10

CATCH

Designed by AOS

File .. |Checked by LMW

Source Control

Innovyze

2018.1

Summary of Besults for 30 year

Beturn

Period {(+10%)

Hax Hax Hax
Level Depth Conmtrol

Storm
Event

{m) {m] (1/=)
€n .15% 0.555
120 297 0.693
13 .3B5 0.781
240 mi 443 0.341
260 528 0.524
280 0 0.97€
Gl 3 1.008
720 3 1.029
BEQ 7 1.053
1440 1 048
2160 0.534
2880 0.334
4320 = 0.5
ETED =i 0.4
7200 0.2
540 0.2 :
LooE0 6.9

0o

[ R e Y T e T T e T T e o O e T e O e T e Y e Y

1
16
17
18

Hax
Vo lume

(m*)

Statuns

(== B = Rl ]

R T

=]
HEEERRE

1

Q

- Q

-] Q
.- 0 E
L) 0K
486.3 o E
351 .E 0K
251.2 o E
177 .4 oK
12E .6 0 E
O9E.4 o E

Stomm Bain Flooded Discharge Time-Peak
Event [mm/hr) Volume Volume (mins})
{m*} {m*}

Wk

15.5
E4.5
40 .14
=
47.1
EQ.8

£.4
1.7
el
[
94 5
9€.5
E4.4
El.2
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Ormond House LAMDS AT MILL/MRESH ROAD
Upper Ormond Quay DEFL BEF: 170092

Dublin 7 CATCHMENT B3 - 30 ¥R

il
w

(=]
in
[

Date 04/10/201F
File CATCH B3

Innovyze

Betarn P

Surmer Storm

Total Area tha) 1.663

Time= (mins] Aresa | Time (mins)] Area
From: To: {ha} |From: Yo: {hal

0 4. 0.030 4 E 1.6863
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LANDS AT MILL/
DBFL BEF: 170

CALTCHMENT B3

T T O

MREBSH RORD

onz2

- 30 ¥R

File CATCE B3 30¥R

04/10/201% 08:5

Designed by RGOS
Checked by DMW

Innovwyze

S5
55
55
55
5B
55
=3

The hydrological

invalidated

Depth (m} Flow (l/=

0.130 %
0.330 ¥
D.4a0 e
0.530 7
0.6a0 E
0.EQ0 £-.
1.0g0 7.

NognoEn £noenoenoon

[

Fa inom

Brem (m*)

Design

Mezn Flow ower

calocmlations hawve

Hydro-Erake® Jptimum as spe=

)

Storage is Online Cover Level {m) 2Z.500
Tank or Pond Structure
Invert Level {(m] ZD_504
Depth {m} Area (m®*) |Depth (m)] Area (m*) |Depth (m) Area (m®)

LR e = =

(SR EE R N N

Unit Reference MD-3HE-D1Z€-T400-1050-T7430
Damign 'l'e-c {m) 1.DE0
De=ign Tl 7.4

Sump Bwvailable

Diameter (mm)

Irvert Level (m)

Minimum Outlet Diameter (mm]

Suggested Manhole Diometer [mm)
Control Points Hemd |

[(Calculated)
Flush-Flo™

Eick-Flo®
Head Range

Foint

been based on the

fiemd.

Depth (m) Flow (1/s) |Depth (m)
1.200 T-:B 3
1 E.4 3.
1 5.0 2
1 .5 4
2.-200 i0.% 5
2.408 ip.& 6
2 600 11.3 £

Hinamime

URpEsTIZam

m] Flow (l/=)
&0 7.4
18 7.4
=1 6-1
- E.4

HEead/Discharge relationship for the

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

Flow (1/s) |Depth

(m}

1 T7.000
g E.

7 E

4 ]

1 2

Should another typ= of control device other than a

Flow (1/=)
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Qrmond House LANDS BT MILL/MRRSE ROAD
o ; DEFL BEF: 170052

HMENT B3 — 30 ¥R

Date 04/10/2019 08:51 Designed by ROS

File CATCH B3 30Y¥R — 04.10.2._. |Checked by DMW

Innovyze Source Con

"

BAddictional Hydrograph 1

Time Flow Time Flow Time Flow Time Flow Time Flow Time Flow
(mins) (1/s} | (mins) {1/s} | {mins} (1/s] |(mions} (1/s)|{mins} (1/s) | (mins) (1/s)
2 o.a ip2 1.8 202 LT a0z 11 §
4 0.0 ip4 l1.a 204 17 04 404 i
L a.o 1€ 1.7 LT 204 436 8
E 0.0 37 L7 208 40E i
10 0.0 1.7 L.7 210 410 2
1z 0 L.d8 L.T 21z 412 B
14 0 1.8 L.E 214 414 ]
16 L_H LB 214 416 B
1E B 1.8 L.E 218 41E a
20 120 1.9 1B 320 420 §
2z izz 1.4 L.E 2272 422 a
z4 a. izr4 1.5 1.E 224 424 8
26 0.1 51Z6 1.9 22a 1.E 224 425 i
2B 0.1 1Z8 1.5 2248 1.BE 28 42E 3
20 0.1 137 L.8 230 .8 230 430 B
az 0.1 iz2 L.a 23z L.8 23z 432 ]
24 0.2 1z4 1.8 34 L.g 23+ 434 B
28 a.2 12E 1.4 23a L.& 236 438 a
3E 0.2 128 2.0 238 1.5 338 43E §
20 a.2 514 2.0 40 L.& 240 440 a
4z a.a 142 2.0 247 L. 242 442 8
44 1 | 144 Z.0 244 1.8 244 4434 i
i 0.4 14E 2.0 244 1.8 244 448 1.7
4E E] 148 2.0 244 .8 248 44E B 1
S0 5 2.0 250 L.8 250 450 1.6 E50 j By
52 a 2.0 252 L.g 352 452 1.9 552 T
34 5 2.0 I5= 2l 254 454 1.5 54 =
36 15€ 2.0 258 1.5 254 456 1.9 556 1.7
3B 158 2.0 258 L.& 258 43E 1.5 E5E
a0 160 2.0 a 2.0 260 4E0 1 &0 1.7
g2 ig2 Z.0 262 Z.0 262 4E2 562 1.7
a4 154 2.0 Zg4 2.0 2E4 4E4 5 =1 1.7
L1 1gE 2.0 bl 1 Z.0 2646 4€€ 5 ZEE 1.7
6E ig8 2.0 Zgd F.D 2€8 4EE g E j ety
70 1Td 2.0 270 Z.D 270 470 1.9 570 1.7
T2 172 2.0 272 Z.0 272 472 1.8 L 1.7
T4 1.1 174 1.9 274 Z.D 272 2.0 474 1.8 574 1.7
T8 1:1 iTE 1.4 27a Z.0 276 2.0 478 1.8 576 1.7
TE 1.1 ITh 1.5 278 2.0 278 Z2.00 47E 1.8 7B 1.7
30 12 1A 1.9 Z2E0 Z.0 280 2.0 480 i | S80 k7
gz 1.2 1B2 1.5 2p2 2.0 g2 2.0 48z ] ez 1.7
54 1.2 1E4 1.8 ZE4 Z.0 284 2.0 484 ] B4 1.7
-1 1.3 LEBE L.3 ZEa@ F.D 2848 Z:0 4388 1.8 86 j By
a6 1.3 1EAH L_H ZE8 Z.D 388 2.0 48E 1.8 ZBE T
a0 1.3 180 1.8 zan Z.0 280 250 480 1.8 280 =
92 1.2 182 1.8 292 Z.D 352 2.0 4562 1_8 592 1.7
a4 = p=r 1T Itz Z.0 2E2 250 454 1.8 T84 1
=1 15 Log 1.7 Zag 2.0 254 1.8 45 B 51 1.7
9B 1.5 15H l1.a 2548 Z.0 258 158 45E | S9E 1.7
100 1:5 200 1.7 200 2.0 230 1.8 500 ] EQD 1.7
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e LANDS AT MILL/MARSH RCA
Upper Crzmond Quay DBEFL REF: L70092
1 7 CATCHMENT B3 - 30 YR

Date 04/10/2015% 08:51 Designed by A0S

File CATCH B3 30YR — 04.190 . |Checked by DHMA
Innovyze Source Control Z018.1

]
)
£

Tim= Flow Time Flow | Time Flow | Tim= Flow | Tim= Flow Tim=
{mins) {1l/s) | (mins)} (1l/s} | (mins} (Ll/s) |{mins} (1fs)|(mins} (1l/s)

a8
B
H
[T
-
-
h
e

na 3 2 0 2 n ) ] 0.5
02 = Z.0 2.0 z B 0.2
E04 1.9 a Z2.0 Z.0 4 | 0.8
E0G 1.7 B 2.0 2.0 L ¥ 0.8
E0E 1.7 ] 2.0 Z.0 ] 7 0.8
oA = 2 n o a a 0=

12 1.7 a1z 2.0 L 1.6 0.5
614 17 B14 .0 Z. 4 1€ 0.5
616. 1.7 gL 2.0 2 £ g 0.4
E1E 1.7 18 gLd Z.D 2 ;] 1.5 0.4
E2D 1.7 a0 a0 G a 0 - 5§ 0.4
E22 1.6 722 gzz Z.D 2 2 1.5 0.4
E24 1.6 724 824 2.0 2 4 1.5 0.4
E26 1.8 TLZE 82& 2.0 z L] 1.4 0.4
EZE 1.6 728 BZa z.0 2.0 ;| 1.4 R
€30 1.6 T30 20 2.0 Z.0 a 1.4 0.4
g3z 1.6 732 2 gaz .0 2.0 2 1.3 0.4
£24 1.7 24 ) 824 2.0 2.0 4 3 0.4
£2g 1.7 TEE o234 Z.D 2.0 L 1.3 0.4
E2E 1.7 LET| EEL] a ] 1.9 0.4
1.7 740 840 [ z a 1.2 0.3

2 1.7 742 B42 2.0 2.0 2 1.2 0.3
644 1.7 T44 44 Z2.0 Z.0 4 1.2 0.3
646 1.7 T4€ a46 2.0 2.0 L 1.1 0.3
£E2 1.7 748 548 2.0 1.8 ;] 1.1 0.3
£30 1.7 -1 @50 .0 1.8 ! 1.1 0.3
E52 i A e 5 g 1 0 0.3
£54 1.7 54 8542 Z.0 254 L8, 4 1.4 0.3
ESE 1.7 TEE BS54 Z.0 456 1.8 L] 1.0 0.3
E58 1.7 758 858 2.0 958 1.9 8 1.0 0.3
£&0D 1.7 760 g&d Z.0 B€0 1.8 a .9 0.3
E62 1.7 TE2 a62 Z2.0 2362 1.8 2 .9 0.3
£64 1.6 764 ] z.0 aE4 1.9 4 0.5 4 0.3
E&6 1.8 TEE a&6 2.0 2€6 1.8 L3 .5 - 0.3
11 1.8 768 g .0 Bed 1.8 ] 0.5 B 0.3
E7D 1 B LT 70 5 570 1§ a a A . n o=
E72 1.8 7 872 Z.0 872 L8 2 0.8 2 0.2
E74 1.8 74 B Z.0 974 1.8 4 -8 1174 0.2
ET6 1.8 TTE ] Z.0 276 1.8, & 0.8 1176 0.2
E7E 1.8 778 g Z.0 378 1.8 = .7 B 0.2
EBD 1.8 ] 2.0 QRO 1.5 1] 1 i a.2
gaz 1.6 =] Z.0 g8z 1.8 2 : 2 0.2
ES4 1.8 8 2.0 284 1.9 4 .7 % 0.2
1.8 ) 2.0 386 1.8 & 0.7 & 0.2

1.H 1.4 8 2.0 988 1.E ;] 0 _E B 0.2

1.8 780 X9 = Z.0 250 1 a .6 0.2

1_H 782 Z.0 = Z.0 a5z 1 Z i 0.z

1.8 784 Z.14 54 Z.0 254 1 4 .6 0.2

1.8 THE Z.0 =l Z.0 956 1 i . & 0.2

1.8 mag 2.0 aag 5.0 468 1 5 06 n.=2

1.6 and 2.0 200 Z.0 1000 0 . & 0.2
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DBFL Consulting Engineers
Ormond House LANDS AT MILL/MRAR
Upper Ormond Quay DEFL BEF: 170082
Dulblin 7 CATCHMENT B3 - 30
Date 04/10/2019 08:51 Designed by AO5
File CATCH B3 30YR - 04.10.2. .. |[Checked by DMW
Innovyze Spurce Control 2
Bdditional Hydrograph 1
Time Flow | Time Flow Flow
(mins) (l/s) | (mdins} {1/s) {1/=)
1ap2 .1 o.D d.0
1304 §.1 0.0 d_D
1306 b.1 0.0 d.0
1308 B.1 0.0 &_0
13130 .1 D.D 3. D
1312 0.1 2 0.0 3.0
1314 D.1 4 D.D d.D
131E -1 & D.D &0
L3LE 0.1 ] D.O 0.0
1320 .1 a oD d.0
13zz2 0.1 2 0.0 0.0
1324 b.1 2 0.0 d.0
1326 B.1 (7] 0.0 &_0
1328 £l | a 0.0 0. D
1330 0.1 0 0.0 a_0
1322 b.1 2 DO d.D
13z -1 4 D.D &0
L3ZE 0.1 1 0.0 0.0
1328 .1 g 0.0 d.0
1340 0.1 1] D.O 0.0
L1342 b.1 2 0.0 d.0
1344 B.1 4 0.0 &0
L34€ D.1 & 0.0 0. D
1348 0.1 8 0.0 a_0
1353 b.1 1] DO d.D
1352 -1 2 D.D &0
1354 0.1 4 D.O 0.0
135€ .1 & oD d.0
L3ASE 0.1 ] 0.0 0.0
1380 b.1 0 0.0 d.0
1362 B.1 2 0.0 &_0
1354 £ | lagz 0.0 0.0
136& 0.1 1466 0.0 a_0
1368 01 l4ad 0.D d.D
1374 b-1 1270 0.0 ¥. 0
1372 0.1 1472 0.0 0.0
1374 D.1 1472 oD d.0
13TE 0.1 1476 0.0 0.0
1378 0.1 3 0.0 d.0
L3ED B.1 1 D.O .0
13E2 0.1 1462 0.0 0. D
13E4 0.1 1464 0.0 a_0
13BE E | 14Ed 0.0 d.D
13E8 b-1 12E8 0.0 d. 0
1380 0.1 1450 0.0 0.0
Lisz .1 14562 OO d.0
1354 0.1 1494 0.0 0.0
L3%E b.1 12508 0.0 d.0
1358 B.1 14598 D.O .0
1400 0.0 1500 0.0 0. D
©19%82-2018 Innovyze
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DEFL Consulting Engineers Page B
Ormond House LANDSE AT MILL/MARSH ROCAD
Upper Ormond Quay
Dublin 7
Date 04/10/20159 08:51 Designed by ROS
File CATCE B3 30¥R — 04.10_.2._.. |Checked by DMW
Innovwyze Source Control 2018_.1
Additional Hydrograph 1
Time Flow Time Flow Time Flow Time Flow Time= Flow Flow
(min=} (1/s} | (mins) {1/s} | (mins) (1/s]) |(mins} (1fs)| {mims} {(Lfs) [Li=)h
-0 0 0.0 2010 0 3 _D 0_0
.0 4 0 2 o 0. D 0.0
.a L& 0.0 G E 0.0 T
-0 ] o.o 13 K 3. D 0.8
1] L8243 0.0 120 E 0.0 0 .K
15232 0.0 2022 K T D 0.0 d;
a 1524 0.0 2024 0 g _D 0.0 0.2
a 162 £ 0.0 2026 L . D 0. 0.0
0.a 1528 0.0 2028 0 3 _D 0_0 0.a
0.0 1530 0.0 2030 o -0 0.1 0:D
0.0 1622 0 22 o 0. 0 0.0 2332 0.0
0.d 1534 0.0 2034 E 0.0 Q.4 2334 0.1
0.0 1G62E o.o 2026 K 3. D 0.8 2336 0.a
0.0 L5348 0.0 2038 E 0.0 Q.4 2336 0.0
15643 0.0 2040 K 0.0 0.0 2340 0.a
1542 0.0 2042 0 g _D 0.0 23422 0.2
a 1544 0.0 2044 L . D 0. 0.0
0.0 1B4E 0.0 2046 o 3.0 0.0 0.4
0.0 15438 0.0 2048 L -0 0.1 0.4
0.0 1850 0 i 0. D 0.a 0.0
0.0 LEB52 0 2052 E 0.0 Q.4 0.0
o.o 1654 0 2052 o 3. D 0.2 2354 0.a
o.a 1G5E 0 2056 0 6 D 0.4 00
i) 1658 0 2058 K ] T D 0.2 0.4
a 1560 0 2080 0 u] g _D 0.0 0.2
a 1862 0 2062 L 62 . D 0. 0.0
0.0 1E564 D 2082 o E2 3.0 0.0 & 0.4
0.0 1866 0 2066 o L] -0 0.1 2366 0.4
0.0 1558 0 ] i ] 0. D 0.a 236E 0.0
0.0 L1570 0 2070 E Q 0.0 Q.4 2370 0.4
0.0 1572 0 2072 o 2 3.0 0.a 2372 0.a
0.0 1574 0 2074 0 2 D 0.4 2374 0.4
18 1ETE 0 2076 K L] T D 0.0 2376 0.a
1E a 1578 0 2078 o 18 . D 9.0 237E 0.4a
Laao 0.0 15E0 0 Z0ED L a 3. D 0. 2380 0.0
lLaaz 0.0 1G5E2 D 20E2 o 2 3.0 0.0 2382 0.4
Lagg 0.0 LE5E4 0 20E4 L 4 T.0 0. 2384 0.0
1AAE 0.0 1GEE 0 20E6 o [ 0. D 0.0 2386 0.0
8B 0.0 1568 0 20E8 E ] d_D Q-0 238E 0.4
LR40 0.0 18840 D 2080 K a .0 0.a 2390 0.a
r1g92 o.a 1562 0 20ez 0 2 D 0.4 2392 0.9
1894 0.0 1584 0 208s K ] T.D 0.0 23194 0.0
18496 £ 0 1] o & . D 9.0 2356 a
L39E i D sa L g 3. D 0. 2349E 1]
O g D 100 o a 3.0 0.0 2400 O
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Ormond House
Upper Ormond Quay
Dubklin 7

LANDS AT MILL/MARSH RO
DBFL BEF:
CATCHMENT B3 - 30

170082

TR

Date 047107201

File
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2642 a.0 2722
2644 T -
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LEFL BEF: L70052
CATCHMENT B3 - 100 ¥

n

LARDS AT MILL,/MABSH RCAD

Date 0471072019

File 100

e

Lalln

22

Designed by A0S
Checked by DMW

Innovyze

Summary

Vear

Beturn Period

L I PR S LR N e
s oh M2 O 0 ool DD

ke

0
120
180
240
2E0
480
£00
720
SED

1440
2160
2EED
4320
=7e0
7200
8540
10080
30

pet
ooan

&

=1

i

i

i

0 it o g 0 om0 i D0 i fo o i i

"
(3]

i

[ETR TR TR

Stomm

Event

min

min

Jurmer
Surmer
Jummex
Summar
Sommer
Jummer
Sommer
Jurmer
Supmer
Jurmer
Surmer
Summex
Summar
Sommer
Jummer
Sommer
Jurmer
Supmer
Jurmer
Winter

Wintex

Level Depth

R EE I CE T S I |

Max Max Max  Hax

{m) {m} [1/=) (m*)
0. 7.4 288

0. 4 3me.

0. .4 47e,

0. 7.4 53T

g 4 E3E

0. 4 €78

s 751

EE 1 746

22 s 702,

- s g8

Bl 0.777 7.4 535.

BO 0. 7.4 46

ES 0. 7.4 403
1.109 0. 7.4 34E
020 0 7.4 300
0.958 0 7.3 244
1.081 @ 7.4 336

Flooded Discharge
Volume

{m*}

Volume

{m*}

T1.340 D.b 5.7
449472 [ [ 0.3
42.411 o0 13.0
4ES 0.0 ala._5
- 541 D0 6B8 .3
723 0.0 T41._0
.5EB8 0.0 8z1.8
L 040 D.0 dE2 -8
6._698 0. O 932 _0
S.0B6 D.o 973.0
2.786 [ [ 1034._6
2 o0 2
2 D0 =
S
49.47 o0

W BN EN On B3 O O s Oy B3 ol

oorm o oen

[ R 1]
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oo R R R
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]
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oA E AR
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Ormond House
Upper Ormond Quay

Dublin 7

LANDS AT MILL/MLREE RCARD
LEFL BEF:
CATCHMENT B3 -

170092

100 YR

Designed by ROS
.. |Checked by DMW

Hax
Control Volume=

(1/s) (m*]

a 7 424 .6 o E

3 1} 7 2 0K
180 Q. T o E
240 0. T 0K
2E0 1 T o E
480 21 T QoK
&00 2 T L 0 E
T2 2 T E o E
€0 2 T 30 & E
1440 2 -551 7 2 2 o E
21€0 2 484 7 17 0K
2B80 1._064 T 724.2 o0 E
3320 0.823 T =67.5 oK
5TEQ 0.€353 T 450.3 0K
200 0_514 7.4 3254.4 o E
8640 0.303 T.4. 2TE.D 0 E
1ongo 0_.315 T-2. 218.89 o E

Stormm Bain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume {mins})
{m*} {m*}
0.0 «d
0.0 .5
0.0 .4
0.0 fak
7 0.0 -
0.0 i
b.D -]
0.0 1264 8
0.0 5787

©1%82-2018 Innovyze

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report

66



DBFL Consulting Engineers
170092-Rep-010

October 2019

il

DEFL BEF: 17
CATCHMENT B3

LANDS AT MILL/M

Total Area (ha) 1.G6E32

From: To: iha} |From: To:

Time (mins} Area | Time (mins)

]
=
0o
o
f-a

018 Innovy
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DBFL Consulting Engineers

LAWDE AT MILL/MRE
DEFL BEF:
CATCHMENT B3

Jrmond House

Upper Ormond 170092
Dublin 7 100

Date 04/10/2019 09:30 Designed by AOS
File CATCE B3 100 YR - 04.10... |Ch

Innovyze Control 2018
Model Details
Storage is Online Cover Lewvel (m) 22.500

Tank or Pond Structure
Invert Level (m] 20.604

Depth (m) Area (m®) |Depth (m) Area (m*) |Depth (m) Area (m*)
0.ooa 650.0 0.To0 €80, 0 1.400 1.0 223
EE0.0 O.EQO E90.0 1._500 ES0.0 Lt
650.0 0.900 £90.0 1.600 690._0 2.3
680.0 1.00a €50.0 1._Td0 0D 2.4
6580 .0 1_100 E90.0 1.B00 G_0 2.5

680.0 1200 1.0 1._9C0 0D

6G0.0 1.300 1.0 2_000 0.0

Hydro-Brake® Optimum Outflow Control

Unit

Reference

Design Eead

De=sign Fiow (1/s]

Flusk-Flo™

Cb

Eppl
Sump Aw

Li

meter

Diameter

[hens)

[ ]

i ameter

Juggested Manhols=

Control Points Head (m] Flow (1/s)

De=sign Point {Calculated)
Flush-Fla™
Eick-Flo®

Mazn Flow ower Head Fang=

e -
ok €0

©hoh
oimoes

= been based on the Head/Discharge &
ed.
sed then these storage

routing

Depth {m} Flow (1l/=) |Depth (m) Flow {1/s) |Depth {m) Flow (1/=) |Depth
o il 4.2 I1.200 6.5 1]
0 i} &6 1 -8 8
0 a 7.4 I T.g 2
o a 7.4 2 B.2 8
0.&00 T3 Z. BT 4
o i} E.5 2. .0 g
1000 E.0 Z. S.4 12 %

Depth (m) Area (m®)

Hinimise upstream storage

Jurfa

lationwhip for the

Jhould another type of control device other than a
calculation

a0 Zeled

Lt

s will kb

Flow (1/=]

(m

A

R =]

ks
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DBFL Consulting Engineers Fags &
Ormond House LANDS AT MILL/MARSHE RCAD
Upper Ormond Quay DBFL BEF: 170082
Dublin 7 CATCHMENT B3 - 1400 YR
Date O04,/10,/2019% 09:30 Designed by RAOS
100 YR — 04.10. .. |Checked by DMW
Sopurce Conmtrol 2018.1
hdditional Hydrograph $#1
Time Flow Fime Flow Time Flow Time Flow Time= Flow Time Flow
{minz)} {1l/s} | (mimns) (1/s} | (mins} (1/s) |(mins} (1/=) | (mins} (1/s) | {(mins) ([(1/s)
2 0.0 ip2 1.8 17 ag2 2.0 492 1.9 502 1.8
4 0.0 1ip4 1.8 2 1.7 204 2.0 474 1.8 S04 1.4
g 0.0 1DE L.7 20a L.T 2046 2.0 495 1.5 =08 1.8
E 0.0 ipa 1.7 2D8 1.7 208 2.0 40E 1.8 S0E 1.4
1D 0.0 11d A 210 N 310 2.0 410 1.9 510 1. 8
1z 0.0 1tz 1.8 212 L.7 12 Z:0 417 1.8 512 1.8
i4 0 114 1.8 212 1.8 Iz 2.0 414 1.9 514 1.8
18 0 116 1.8 216 1.B 214 2.0 41 1.5 Ele 1.8
1B 0.0 1148 1.8 218 1.8 218 =00 41E 1.8 1B 1.8
20 0.0 124 39 220 1.E 20 2.0 420 1.9 S20 1.8
22 a.o 122 1.3 222 1.E a2z .0 4237 1.5 S22 1.8
24 0.0 124 1.5 224 L.E 224 2.0 424 1.5 =24 1.8
25 0.1 126 1.5 226 1.B 2248 2.0 428 1.8 E2E 1.4
2B 0.1 12§ Lo 228 1B 328 2.0 42E 1.9 52B 1 8
20 0.1 130 1.3 220 1.8 230 Z:0 430 1.8 20 1.8
2 0-1 132 1.9 i 1.8 33z 2.0 432 1.9 532 1.8
24 a.2 134 1.8 I3z L.& 232 2.0 414 1.5 Ti4 1.8
26 a.2 13& 1.5 236 1.8 234 =00 43 1.8 26 1.8
E 0.2 13h Z.0 238 1-8 238 2.0 43E 1.9 S3E 1.8
20 a.a 144 2.0 240 1.8 40 .0 440 1.8 a0 1.8
42 0.3 142 2.0 242 1.8 24z 2.0 442 1.5 S42 1.8
24 0.4 144 2.0 244 1.8 244 2.0 444 1.8 z44 1.4
26 0.2 13¢ 2.0 248 1.8 346 2.0 446 1.9 .7
1B 0.5 148 2.0 248 1.8 248 Z:0 44E 1.8 17
30 5 154 2.0 250 1.5 350 2.0 50 1.9 1.7
32 0.8 152 2.0 252 L.& 252 2.0 52 1.5 1.7
54 a.& 154 2.0 T 1.8 254 =00 454 1.8 1.7
36 1 15€ Z.0 258 1-8 256 2.0 456 1.9 1.7
5E a.7 158 2.0 258 1.8 258 u 45E : 1.9
a0 0.8 164 2.0 Zg0 2.0 2€0 e 460 1.5 1.7
62 0.8 162 2.0 252 2.0 262 E 4EZ 5 1.7
64 0.9 164 2.0 264 2.0 362 i 4£4 -5 .7
1] 2 166 2.0 Ze6 2.0 2€8 E 4E8 L j ety
6E ] &8 2.0 268 2.D 268 0 4EE 1.9 B 1.7
70 a I 2.0 270 2.0 270 0 470 1.5 570 1.7
Tz 1 2.0 272 2.0 aTz C 472 512 1.7
T4 39 274 2 a74 E 474 574
T6 1.1 1.9 276 2.0 276 .0 47 576
TE 1 1.8 2 2.0 a78 2.0 4TE STE 1.7
B0 1.2 1B0 1.5 2 2.0 a0 2.0 480 80 1.7
g2 1.2 12 Lo Z 2.0 8z 2.0 482 582 .7
g4 1.2 1E4 L.3 2 2.0 284 Z:0 484 E&d 17
1) 1.3 1BE 1.9 2 2.D 386 2.0 486 586 1.7
BE 1.3 ES 1.8 2 Z2.0 G| 2.0 48E S8E 1.7
a0 1.3 189 1.8 2 2.0 =1-0] =00 4580 a0 1.7
az 1:14 182 1.8 2 2 352 2.0 4527 b 1.7
24 lg4 1.7 2 2.0 akz u 454 T34 1.9
38 186 L.7 2 2.0 2548 a3 455 S8 1.7
SE | 1.8 2 2.0 2es 45E ESE 1.7
100 204 L 2 2.0 200 500 E00 .7
©81%982-2018 Innowy
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DBFL Consulting Engineers

Ormond House

Upper Ormond Quay

Dublin 7

Date 04/10,/201%9 09:30

File CATCE B3 100 YR -

Innovyze

Time Flow Time Flow
{mins) {1/s) | {mins) {1/s)

E0Z Lol T02 1
E04 ] 704 1
€06 1.7 TOE L
EQOE 1.7 T08 1
ELD 1.7 TLO 1
E12 3 712 1
E14 1.7 714 1
E16 127 TLE 1
ELE i T18 1
E20 1.7 T2 1
E22 1 722 1
E24 T24 L
E2&6 T2E 1
E2E 728 1
E2D0 720 1
€3z 732 1
€24 127 T34 1
€26 12T T2E 1
E3E 1.7 738 1
€20 i 740 1
E42 1.7 742 L
E24 1.0 T44 1
€46 1.7 T4E 1
E=E 3 ot T48 1
E50 d iy ] 750 1
32 1.7 T82 1
E54 12T 754 1
E56 L7 TEE L
ESE 12T 758 1
€60 1.7 760 L
E62 10 TEZ 1
€64 764 1
E66 TEE 1
E&6E TEE 1
€70 TT0 1
£72 772 1
E74 774 L
E76 TTE 1
ETE 778 L
E80 TED 1
€682 1.8 TEZ2 1
B4 1.8 TE4 1
E8E 1.8 TEE 1
EAE 1.8 TE8 L
ESD 1.8 780 L.
€8z 1.8 782 =
E34 1.8 T84 ri gl
=11 1.8 TEE 2
E9E 1.8 THE rid
700 1.8 g00 25
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{1/s]

Time

Time
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DBFL Consulting Engineers Fage 7
Ormond House ANDS AT MILL/MARSH RCARD
Upper Ormond Quay DBFL BEF: 170052
Dublin 7 CATCEMENT B3 — 100 ¥R
Date 04710 Designed by ROS
File CATCH 10. .. |Checked by DMW
Innovyze Source Comtrol Z018_1
bdditional Hydrograph §1
Time Flow Pime Flow | Time Flow | Time Flow Time Flow | Tims= Flow
{mins) {1/s) | (mims)} ({l/s} | (mins} (1¢/s) |{mios) (1fs) | {mins} {(1/s}|{mims) (1l/s)
1202 0.2 13an2 O.1 1202 0.0 0.0 2 0.0 1702 0.0
1204 0.2 1304 0.1 0.0 a.D0 4 3.0 1704 0.4
1208 0.2 130€ 0.1 0.0 15 0.0 a 0.0 1706 0.0
LZ0E 0.2 1308 0.1 0.0 13 a.0 8 3.0 170E 0.4
1210 0.2 1310 D.1 0.0 1 0.0 o 0 1 0.1
1212 0_2 131z .1 0.0 0_D 2 0.0 -0
1214 0.2 1314 0D:1 D.o 2 .0 =2 0. 7 0 .10
1216 0.2 13le 0.1 ] o.D 6 0.0 [} a.0 1716 0.4
121B 0.2 1314 B.1 ERE g 9.0 ] d .1 171B .0
1220 0.2 1320 1B R 0.0 a 0.0 o i 17246 0.0
1222 0.2 1322 B.1 0.0 2 9.0 2 d .1 T22 .0
1224 0.2 1324 0.1 0.0 2 0.0 4 G.0 0.0
1226 0.2 L3Z€ 0.1 0.0 L] a.0 a 3.0 0.4
1228 0.2 1328 D.1 0.0 8 0.0 8 0 .1 0.4
1230 0._1 1330 .1 0.0 1330 0_D a 0.0 0.0
123z 0.1 133z 0D:1 D.o 1532 .0 2 0. 0 .10
1234 0.1 1334 0.1 o.D 153+ i 2 a.0 0.4
1236 0:1 1336 B.1 EE 15346 9.0 a d .1 .0
123E o3y | 1338 1B § 0.0 1538 0.0 ] i 0.0
1240 0:1 1340 B.1 ERE 1540 d i) 0 .0
1222 0.1 1342 0.1 0.0 1542 0 2 i 0.0
1244 0.1 1334 O.1 0.0 1544 g 4 i 0.4
1226 6:1 134€ o 0.0 154€ 0 G 0 0.1
121E 0_-1 1348 .1 0.0 48 1 8 0.0 -0
12350 0.1 1350 0D:1 D.o 1] 0 0. 0 .10
1252 0._1 1352 0.1 o.D 2 2 a.0 0.4
1254 0:1 1354 B.1 ERE 4 4 d .1 .0
1256 0.1 135& 1B R 0.0 & & i 0.0
12358 0.1 1358 B.1 0.0 3 ] d .1 .0
1260 0.1 1360 0.1 0.0 a i} G.0 0.0
1242 0.1 1362 0.1 0.0 2 2 3.0 0.4
1264 0.1 1364 D.1 0.0 2 2 0 .1 0.4
1266 0._1 1366 .1 0.0 [ 4] 0.0 1766 0.0
126E 0.1 1368 0D:1 D.o i ] 0. 174E 0 .10
1270 0.1 13Tl 0.1 o.D 0 a a.0 1770 0.4
1272 0:1 1372 B.1 EE 1572 2 d .1 1712 .0
1274 o3y | 1374 1B § 0.0 1572 =z i 1774 0.0
1276 0:1 1376 B.1 ERE 15746 a ¥ 1776 .0
1278 0.1 1378 0.1 0.0 1578 8 1778 0.0
1280 0.1 13ED O.1 0.0 1] u) 1780 0.4
128z 6:1 13E2 o 0.0 2 2 1782 0.1
1284 0_-1 13E4 0 0.0 L] 2 1784 -0
1286 0 13BE 0D:1 D.o L] a 1786 0 .10
1288 L3B8a 0.1 o.D ] 8 17HE 0._10
1240 13890 B.1 ERE 1] a 1780
1292 0.1 1382 1B R 0.0 2 2 1792
1254 0:1 1394 B.1 0.0 4 4 1794
1296 0.1 138¢& O] 0.0 L a 1796
1239E 1 | 13848 0 0.0 g8 3 179E
1300 0.1 1400 o.o 0.0 1600 i}
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DBFL Consulting Engineers Fzge B
Ormond House LANDS AT MILL/MRESH RCAD
Upper Ormond Quay DBFL BEF: 170052

Duklin 7 CATCHMENT B3 — 100 YR
Date 04/10/2019 09:30 Designed by ROS

File CATCH B3 100 ¥R - 04.10... |Checked by DMW

Innovwyze

T imme Flow Time Flow Time Flow Time Flow Time Flow
(mins) {1/s} | (mins} (1/s) |(mins} (1/s)| (mins} (1/s) | {mins] (1l/s)
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1804 2004 - Z304
LEDE 2006 -0 2306
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.0 1822 0.0 2022 3
-0 1524 o.Q 20242
L] 1] 18Z¢6 0.0 2026
E 1628 o0 1098
o -0 1530 0.0 2030
" a 1G9 a0 50 as
2 - 1522 o.0 2032 =z
] ] 1824 0.0 2034
] .0 152 0.0 2038 2
E -0 153 0.0 2038
o .0 154 0.0 2040 3
2 -0 154 o.Q 2042
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= 54 0.0 2046 2
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4 5 L 2
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7 0.0 167 0.0 1072 2

4 0.0 1574 0 L | 4

7 0.0 LBTE 0 & & 2

= 0.0 1ETE 5 5 =

o 0.0 LEEQD 0 20E0 B0 2 -

rLi 1562 D 20B2 2 2 2 .0

4 0.0 1BE4 0 20E4 2 2 -0

B a.0 1GEE 0 TOEE 6 = 0

E 0.0 1568 o 20E8 A 228 -0
18390 0.0 G 0 0 0 209G 0
Lg9z 0.0 0.0 2 2 22582 -0
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DBFL Consulting Emgineers

Ormond House

-

Dublin 7

Upper Ormond Quay

DBFL BEF: 170092

B3 — 10

LANDS BT MILL/MRRSH
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Innovyze
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2428 0.0
2440 0.0
23432 0.0
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DBFL Consulting Engineers Pages L
Ormond House LANDS AT MILL/MRRSH RORD
Upper Crmond Quay DBFL BEF: 170082

Dublin 7 CATCHMENT C1- 100 ¥R

File C1

Innovyze

2015 _5RCX |Checked by DMW

Summary of Results for 100 wear Return Pericd {+10%)

Storm M HMax Max Hax Statms
Event Ievyel Depth Control Volume
{m] {m] (L) (="}

15 Sz 4:1 L 2 3 o E
30 Shamm 3.1, 124.86 o F
-1] S 421 158.9 O F
120 2o il 4_1' 182 & o B
180 Sz 0. -1 2104 0 F
240 S 0. 4_1. Z20.9 C E
2E0 Sz 1] 2.1 231.6 0 F
480 3 amm 1] 4_ 1 234_B C E
600 Sz 1] 4.1 I35.3 oK
T20 Sz 0. 4.1 235.D O E
260 Summer 0. 3.1, 232.7 o F
1440 Summer 2 1] 421 2239 0 F
21€0 Summer 24. 0490 4_1. 205.89 o B
2E80 Jummer 24 0.4350 4-L 18R 0 F
4320 Suzmer. 24. 0.355 3. 1. 15%.5 CE
STEQ Jusmer 24.777 0.273 -1 11§.8 0 F
7200 Summer 24.711 0.207 4.1 BE.6 C E
BE40 Jummer 24.661 0.1357 3.1 §7.0 0K
1g0ao0 Summer 24.624 0.120 4 § 51.4 o E
13 24.743 0.238 3.1 10Z.% o F
a0 24.832 0_.3z28 - -3 0 F

Storm Bain Flooded Discharge Time-Peak

Event =/ /hr) Volume Volume {mins)
{m®™} {m®}

Jummer 4. 15
Sunmer 130. 33
Sunmer 17] £4
Suzmer L. 122
Surmer 45 .
Saemer ]

2

Sunmmar

Jummer

Summer

[EURN CUR PR R R ]

Jummer

[ v T e O T T e T e e O e R e SO e N e O e O e T e O T = T e I =

Sunmer 4 T14

L Sunmer 2 R
21l min Summer S 1408
2880 min Jummer | 1E40
4320 min Summer 1.640 2556
5760 min Summer 1322 2336
T200 min Summer 1.124 |p3az
EE2D min Jummer 0.583 2672
10080 min Summer 0.3E8 F344
15 min Winter 72.036 18
20 min Winter 49_8E3 33
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R ] T = T mm - =
DEFL Consulting Engineers

Ormond House
Upper Ormond
Dublin 7

QJuay

LANDS AT MILL/MARSH

DEFL BEF: 1
CATCHMENT CI1- 100

LYY
=

YR

Date O08/10/2018

BASIN T

10:43

File C1 08_10.2019.5

=~

AR

Designed by

Checked by DMW

Innovwyze

Source Control 2018.

Summary

ryv of Results

LoT

f 100 wear Return B

Max Max Max
Level Depth Comtrol
{m) {m} (L/s)

24.924 0_420 e B e - oK

1 25.014% 0. 3.1 -Z1B.3 oK

L 25.063 0D._558 4.1 238:% o E

241 25.093 0,588 3.1 - 2RZ.Z QK

€ 25.127 0D.E23 4.1 266.T oK

48 25.141 0.€27 4.1 Z72.KE oK

& 25.144 0_§40 B F L o K

T2 25.141 0.E27 F_1 . 2727 oK

86 25.133 0.628 g1 ZESCL 0K

1447 25.104 0.&00 4.1 257.0 oK
Z1lE 25.047 0.543 3.1 232.5 oK
2EB8 24 .5B2 0.478 4.1 205.0 o E
332 24.827 0.323 i L s - [ oK
5T 24.70€ 0._202 o 8 86.5 0K
T2 24,626 0 421 52.2 oK
22 il 2.8 23.3 oK

24 il 3.6 26.E QK

Storm Bain Flooded Discharge Time-Peak

Event [/ /hr) Volume Volume {mins)

{m*} {m*}

a2 0.0 191.6 €2
1 20 0.0 282 .1 120
1 15 0D 178
2 12 0.0 b 1}
1 ] 0.0 250
4 T oD 460
72 3. 0.0 664
=151 2. 0.0 TS2
1494 2 0.0 ipE8
216 2 0.0 1532
288 4 OO 1588
432 1 0.0 ZTE2
576 1 0.0 2456
EES 0. 0.0 L]
1paa 0.8E8 0.0 '

B1582-20

=]
(=]
[

Innowyze
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LAKDS AT MILL/MRBSE RCAD
LDEFL BEF: 170052
MENT C1- 100 YR | e

m

signed by DCGE

Rainfall Model
RBetarn Period

ars|
Region Jcotland and I
ME-£0 (mm)

Time RArez Dizgram

Total Area  (ha)

Time (mins]) Area
From: To: (ha)

4.1 d
] S ?—2 S Trnme =
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DEFL BEF: 170092

LANDS AT MILL/MRESH

CATCEHMENT C1- 104

Designed by DCGE

ASIN T 08.10.2019.5RCH |Checksd by DMW

Modal Details
Stcorage i=s Online Cover Level [m)

Tank or Pond Structure

Invert Lewel (m} 24.504

=0 0 4ZE.D J.EdD
0 0 42E.0 a. 500
0. 200 .0 D 42E.D 1040
0. 200 -0 0 42E.0 1.100

Jump Awvailal
Diameter
t Lewvel

Diamster

Diameter

De=sign Point [(Calculated) J.ES%¢
Flush-Flo™ G.209
Eick-Flo® 0.472
Mean Flow over Head Range =

invralidated

Depth (m} Area (m®) |Depth {m} Area (m*) |Depth (m) Area (m*) |Depth (m) Area (m®)

/Discharge relationship for the

= of control device other than a

he bhydrological calcalations have been based on the Eead
rdro-Erake® Optinum as spec Should another typ
rdro-Brake Optimum® be uti

lised then thess storage routing calculations will b=

Flow (1/=])

o

Depth (m) Flow (l/s) |Depth i(m) Flow (1/s)} |Depth {m) Flow [l/s)
0 3.3 1.200 5.2 d.000
0 4.1 1 5.7 3.500
0 4.4 1 6.0 4_ 000
0 2.8 1 6.4 4 . 500
0 2.5 F 6.7 =.000
o 2.8 2 T.D 5500
D 4.4 Z. T.2 &. D00
1 4.8 2. T.6 &. 500

A B5m Ss 0 Gs

i
A
[}

12.5
1Z:8
13.2
12.7
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DBFL Consulting Engineers

Ormond House
Upper Ormond Quay
Duklin 7

LANDE AT MILL/MRARSH
DEFL BEF: 170082
CATCHMENT CZ2 100

RCRD

Date 08/10/2019 09:46
File CATCEMENT CZ 100

YEAR 0... |Checked by DMW

=

i Ll

signed by

Innovyze
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of Besults
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ummer 24 z.0 1
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ummer 24.5L z.0 E
ammear 2444 %0
ummer 24.3E 2.0
umeer 24,226 2.0
ummer 24.261 2
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Loy

ks T
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wbs i
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m®}

Volume

{m*}

15 min Suommer T2.03€ 0.0 2.4
20 min Summer 49_3E3 0.0 13.1
G0 min Sommer 3I2.61€ 0.0 17.2
120 min Summer 20.382 D.0 Z1.€
130 min Sopmer 15.&07 0.o 248._5
240 min Sommer 12_7ED 0.0 265
260 min Suopmer 8.627 0D 20_3
480 min Summer 7.860 D.O 33.0
€00 min Summer 6.712 0.0 23.3
720 min Summer 5.857 D.O 37.1
560 min Jummer 4 BDE 0.0 410 -4
1340 min Jummer 2._586 0.0 453
2160 min Jummex 2.695 D.0 505
2880 min Jummer 2.194 0.o 553
4320 min Jummer 1.640 0.0 620
5760 min Jummar 1.3z 0D B7.1
T200 3 1.134 0.0 T1l.4
0.583 0.0 T3.1

1 0.8E8 0.0 TE_3
15 min Winter 72.036 0.0 14 &
20 min Winter 49_8E3 oD 14 &

Hax
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DBFL Consulting Engineers

Ormond House
Upper Ormond Quay

LANDE BT MILL/MRESH
DEFL BEF: 170082
CATCHMENT CZ2 —

Designed by DCG

.. |Checked by DMW

Innovyze

Source Control 2018

L

Summary

of Besults

r 104 eturn

year

Pericd

[+10%)

£
12
180
240
2€0
480
G600
i
T20
2E0
1440
2160
2BA0
4220
STED
L]
8640

130
240
340
480
E0T
L

[T R T B Y
[ C CE I )
s 5 [
[ R I = e e

Storm

Ewvent

Hax Hax Hax
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{m} (1/sh

Hax
Volume=
(m™}

Statm=

C
AR AR RA A

(mm/hr) Veolum= Volume
{m*} {m*}

2 2.3
5_E07 7.5
2 .7Bd L
4_827 4.0
7.860 7.0

(I e T T e T e e T e O O e O Y e Y e O e O e O o O = O

2.0 E
1 3
2.0 E
2.0 a
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e o
o 2 0o.o
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4. BOE 22
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2685 H
54 bl
1. 644 K
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DBFL Consulting Engineers Page 3
Ormond House LANDS AT MILL/MRRSH RCAD
¥ DBEFL BEF: 170082

CATCEMENT CZ - 100 YR

] ]

|

Bainfall Details

1 Scotland and

Time Ares Diagram

Total Area {ha) 0.070

Time (mins} Area
From: To: (ha)
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LANDS AT MILL/
DEFL BEF: 1700

CATCHMENT CZ -

MRRSH
5=

140 YR

RCRD

File CATCHMENT

Checksed by DMW

Designed by DCGE

Depth (m} Area (m*)

Ann a5

porag

Depth

Hydro-Brake®

NNovyze Source Control 2018.1
Modeal Detsils
Jtorage is Online Cower Lewel [m) Z5.705

Level {m}

Invert

{m} Area (m*) (Depth (m]
T30 0.0 1.400
-Ed0 o.o 1.530
=lalr} 0.0 1. 600
L] p.o 1. 700
i) 0.0 1._EOO
200 Do 1.59a0
.200 0.0 2.000

Optimam

Depth (m) Area (m®)

Jutflow Control

imrvalidated

Depth

(m}

Flow (l/s)

Minimum Jutlet

Design

e T T T = R ]

Suggested Manhol

Control Points

Mean Flow

Design Hea

De=ign Flow

opint [(Calculated) 0. €00
Flush-Flo™ G177
Eick-Flo® 0 .397

= =

(m} Flow {1/s) |Depth (m)
I1.200 2-7 3. 000
1 z.8 d.500

3.1 4 _ 000
2.2 4.
3:5 5

200 3.6 5

404 2.E E.

€00 3.5 &

-

Head {(m)

Flow (1]

Flow [(1/s)

e |

(SR S S B

5]

routing calculations will be

Depth

(m}

(=1}

I

i

160 o

..f..,..
i

arge relationship for the
r typs of control device other than a

Flow (1/s)

w
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DBEFL Consulting Engineers

Ormond House
Upper Ormond Quay
Dublin 7

LANDS AT MILL/MARSE
DIBFL BEF: 1
CATCHMENT C4 -

RCED

File CRTCE C4 100 ¥R

TA . T

Date 0771072019 12:17

Degigned by DCE

Checked by DMW

Innovyze

Source Control 2015.1

Summary

O i

e m B3 o B
(=)

[

o B Ba
o om

of Besults

for 100 wear Return

‘ericd

{+10%})

Stormm
Event

SRIRRRENY

= =

Hax Hax Hax Hax
Depth Control Volume

{m) {m] [1i=) (m™)
5 4 o Z.0 2
=r 0. z.1 2
er o] Z.0 i
=T a Z.0 .5
=r Z.0 .8
=L a 2 i 2E
5 4 a Z.0 .-
=T a 2o o
a 2.0 .8
2 Z.0 .5
0.£11 2.1 .8
a v 2.0 3
o 4 Z.0 -B
2 Z.0 .2
0.465 = i 10:2
0.38d Z.0 85.2
0.308 rlokl 1 T72.5
0.250 2.0 SE.E
a.204 2.0 47.9
0.2325 z.10 5T.6
0.33€ 2.0 T8.1

Flooded Discharge
Volume
{m*}

Volume
{m*}

15.
1Fe
g
6

E

S5

a5

24

40

22

24

a3

4]

T2 .03E

49.8E3

2
3

Statms

Time-Peak

(min=s)

1T e de B b

in ks

o

e
[EE N |

B3
[ERRT )

£4

s
ra

A4 mom
DEN B e S

LOCRRRT RS T = B
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e ANDS AT MILL/MADEH RCAD
Upper Ormond Quay DBFL BEF: 170092
CATCHMENT C4 — 100 YR
f10/2018 12:-17 Designed by DCE

CATCH C4 100 YR - 07.10... (Checked by DMW

Summary of Results for 100 wyear RBeturn Pericd {+10%)

Storm Hax Hax Hax Hax Status
Event Level Depth Control Volume

{m) {m} [Lf=) (m?)

&0 24. 2.0 101 oK
120 24 2.0 124.B oE
180 2 2.0 127.E o E
240 29 2.0 146.3 0K
2E0 24 2.0 156.E o E
480 249 2.0 162.2 oE
€ 24. 2.0 164._E o E
€0 24.872 2_F I35 oK
1440 24.85¢€ 2.0 1l6l.2 oK
2Le0 24.812 2.0 15D0.8 oE
2880 24.760 2.0 13B.6 o E
4320 24.64]1 2.0 13p-7 0K
STED 24.49% 2.0 7.3 o E
T230 24.39% 2.0 33.E 0K
8540 24.331 2.0 7.9 oK

1apao 24.290 A 2B. 0K

Storm Bain Flooded Discharge Time-Peak
Event (mx/hr) Volums= Volum= {min=s)
{m®™} {m®}

&0 min Winter 0D ips.5 &2
0.0 132.5 120
0.0 15z .2 a
o0 166.2 238
0.0 17.7 352
0.0 2 464
0.0 2 372

=) B Z 2
4_BDE .0 3 788
E 3.508 0.0 2 lngs
2 2.655 0.0 2171 L55E
2 2,194 0.0 2441 2016
4 1_640 o0 285 .4 28400
5 1.332 0.0 418.7 3584
T 1.124 0.0 445 .13 4248
E =3 0.0 468 .0 2848
k1 ] o.o 487 .5 5448
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DBFL Consulting Engineers

Ormond House
Upper Ormond Quay DEFL EBEF:
Dublin 7 CATCHMENT

LARDS AT MILL/MABSH RCAD

1700462

100 ¥R

e

Innovyze

Bainfall Details

n Jcotland and Ir=

Time Breza Diagram

Total Arez t(ha) D0.250

Time (mins} Area
From: To: (bl

0.3540
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DBEFL Consulting Engineers

Crmond House LAWDS AT MILL/MRREH
DEFL BEF: 170

CATCHMENT C4 - 100

RORD
Upper COrmond Quay
Dublin 7

[l

92

el

Designed by
Checked by DMW

Innovyze Source Comtrol 2018_1

Tank or Pond

Inrert Lewel {mj

{m} Area (m*) |Depth {m} Area (m®) |Depth {m) Area

O.0D0 235.0 0.%00 235.0 0. BOD 235.0
0.i00 235.0 0.500 235.0 3. 8940 .0
D.200 235.0 0.&20 235.0 1_000 o0
0.2300 23s5.0 o 235.0 1.140 d.0

3 Upstream
Application
Sump Available

Diameter

Head (m) Flow (1/s]

Design Point (Calculated) 0.705 2.0
Flosh-Flo™ d.208 2.0
Fick-Flof 0.451 1.6
Mezn Flow owver Head Range = 1.7

The hydrological calculations been ba=zed on

Hydro-HBrake® Optimum as specified. : s

Should anothe

inwvalidated

Depth (m}) Flow (l/s) |Depth (m) Flow {l/x) |Depth {m) Flow {l/s)
0.100 1.8 200 2.5 2.9
0.2d0 2.0 2.9 4.2
0,400 1.8 2.1 2.7
0.5a0 1.7 2.2 2.9
0.&6a0 1.5 2.4 5.2
D 2.1 2.5 3.4
1 2.3 2.6 5.6

Depth

(m*) |Depth (m) Area

1.3

storCage

Jurface

Yes

Eead/Discharge relationship for the
ype of contzol device other thanm a
ro~Brake OptimumE® be utilised then thess storage routing calculations will b=

m

W

(m*}

Flow (1/=])

Mo W O e
1 s P oW
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Appendix C

SURFACE WATER SEWER NETWORK CALCULATIONS-
MICRODRAINAGE
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DBFL Consulting Enginesrs

Ormond House

Upper Ormond Quay

LANDS AT MILL/ MARSH ROAD
DBEFL BEF: 170092

METWIEE &

Designed by DCGE
Checked by DMW

Hetwork Z2018:1

DESTICH

by the Modified Batiomal Method

Pipe

Beturn Period

Mzoximuom BRainfall
Time of Concentration
Foul Sewage

Maximam

Volumetric Rumoff C

Design

Criteria for Stomm

Jipe= STANDARD

F3R Rainfall Model

|ymars)

Maphole Siges 3TANDERD

Ireland

Scotland and

imum Backdrop E

1 Depth for Optimi

for Auto Design

(L:X] 30

Slope for Cptimisation

Designed with Lewel Soffits

Network

Design

FH Length

T.C.

(mins] {m)

U5/IL

5.B7 26.815
E.68 26.677
5.12 26.5320
T.26- 26.088
B.03 25.5914

[T

I.Aren
(ha}

TE. Bace k
{min=] Flow (l/=)

Auto
Design

Section Type

40 .209 5.00 .o 0. o e /Conduit H

€0 .120 0.00 D.0 D. o e/Conduis
32.000 14.800 0.30Z2 48 0.907 5.0 .0 0.630 o 25 Pipe/Conduit =
el
T.2B0 &.17 0.106& G0 o Pipe/Conduit El
6.500 O.18E 0.044 0.0 o Pipe/Conduit =8
4.000 0.08 0.052 0.o o Pipe/Conduit B
31 4.040 0.08 0.046 b.B = Pipe/Conduit o
3] 5.4999 0_.0& 0.022 0.0 o Pipe/Conduit o
33.000 19 200 0.147 130.6 O0.038 S5.00 0.0 0,600 o 2Z5 Pipe/Comduit H

HNetwork Besults Takle

E I.Aren
(ha)

Foml Add Flow
[1/s) {1/s}

Vel
(m=/s])

Flow
(14}

L Base
Flow (l/=s)

Cap
{1/=}

0D.067 0.0 0.0 B 100 9.8 B.E
D127 0 3.0 1.4  1.490 3 15.2
0.00 0.0 0.0 5.1 1.87 T4.5 0.5
0240 0.9 0.0 2.5 p? 75.7 -27.8
D.2E4 0.0 0.0 2.5 0.4 31.5
0.226 a o.a 3.3 58 2€.1
0.3E2 a.9 3.6 a. 25.4
D.405 0.0 3_E 41.3
0.035 0.3 .0 D5 -1.14 45.4 =.1
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DBFL Consulting Engineers

Ormond House
Upper Ormond Quay

Dublin 7

LEFL BEF:
NETWORE L

170082

LANDS AT MILL,/ MARSH ROAD

EQ-E50

Date O0%/10

File CATCEMENT R 09.10_201%

Designed by DCGE

.mde= |Checked by DMW

Innovyze

Hetwork Z018_1

Hetwor

EH

Fall

{m} {1:X] (ha

300 O.0%9L 170.2 0.

L]
.B

T.C.
(mins])

UE/IL
{m)

44.28 5.26 Z6.155

332.00L 42_5€ .83 Z6.0E4
33.002 41 .02 .39 Z5.E70
51.007 32.67 10.62 Z25.455
31.00E 21.72 11.28 25.348
31.008 31.5€ 11.3% 25.251
31.010 ap.1l 12.52 25.235

S&.000 23.53 5.50 ZE.025
37.000 43.72 .44 26.325
SE.00L 4215 .57 25.E4%
SE.D0Z 28.73 £.50 633

Slope I.ArTea

TE. Base k
) {mins)] Flow (1/s)

{mm}

035 .00 0.0 D.&00 o

D G079 .00 0.0 0600
0 0.065 0.00 0.0 0.630 =
0 a.025  0.00 0.0 a0 =
D 0.102  0.0D p.0 D600 =
0 0.028 0.00 0.0 0.600 =
0 O.08E  0.00 0.0 0.630 =
23700 0 0.068  5.00 =
€5.100 19 C.06E  0.00 2
g 0.062  0.00 0.0 0.600 2
. ey P =
36.000 20.008 ©.176 170.5 0.08L 5.00 0.0 O.6&00 =
37.000 26.200 0.155 160.7 0.026 5.00 0.0 D.6 =

L I.Ares
(ha}

Foml
(1ish

L Ba=ze
Flow {l1/=)

0.03% 0.0 & .0
f 57 i oo
D.662 o 0.0
0.765 0.a 0.0
- mma aon n o
D902 0.0 0.0
0.0G8 0.q o0
0.126 0.0 0.0
1 0.0 a3
D.08% 0.0 0.0

%6 a non
0.165 0.0 0.0
D.Z264 0.2 Q.0

D DIA
SECT {mm]

£

d

]

o

[

W h o

' '
o om o s

m oo

Section Type Anto
Design

Pipe/Conduit

Pipe/Conduit

Pipe/Conduit
PipefConduit
pe/Conduit
pe/Conduit
pe/Conduis

ipe/Conduits
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Con

Vel
=/ 5]

Cap
11/5)

#

@ GGGe 44

&% o @ 99

Flow
(1/=)

1.8 39.7 5.1
1.00 0B TS
1. 0Z. 40.6 27.1
i.90 158.5 64.4
1.00 158.5 7T2.3
1.0 158.5 7TE.6
1.00 158.5 BG.%
1.90 39.7
i.00 398

N 1558 _E G 0
.90 158.5 101.5
i.90° 39.7 11.8

[
[
e
i

I
V
(R

m
—
(¥R}
[
I
I
[
=
=
o
i
H
(=]
o
[
(2]
i
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Ormond House LAWDS AT MILL/ MARSH ROAD
Uoper Ormond Quay DEFL REF: 170082
Dublin 7 NETWORE R

Date 09%/10/2019 10:50 Designed by DCG

File CATCEMENT B 09.

Innovyze

Hetwork Design Tabkle for Storm

FH Length Fall Slope I.Avrea T.E. Base k M DIA Section Type Anto
{m) {m} (1:X} (ha}l (mins) Flow (1l/s) {(mm) SECT (mm] Design

47.600 0.152 Z4T7.4 O.0T76 0.00 E o 300 Pipe/Conduit o
53.300 0.216 246.E 0.0898 an 0 o 300 Pipe/Conduit '
10.300 ©.042 Z45.2 0©0.0L4 Qo 0 303 Pipe/Conduit o

38.000 35.900 O0.Z211 17D.1 O.960 5.00 0.0 D.630 o 2Z5 Pipe/Conduit i)
39000 S4.000 0.318 169.B 0.09% 5.00 0.0 D.600 o 2IZ5 Pips/Conduit 3

0 0.02F 0.00 0.0 O I %
31.013 1.0003 9.004 250.0 ©.G00 0.00 0.0 0.800 o 457 Pipe/Conduitz ]

PH Bmin T TUE/IL T I_Aram L Basae Foml Add Flow Vel Cap Flow
{me/br) (mins] {m} (ha} Flow (1/=s) (L/s) {1/s] lm/=) (1/s} (1/s)

SE.D02 27 0.240 0.0 0.0 2.5 1.00 38._8
S6.004 G.41 0.439 0.0 0.0 4.3 1.00 47.6
SE.005 26.08 0.452 0.0 0.0 4.4 1.00 48.7
28000 42.23 5_E0 ZE5.EES 0.0E0 0.0 0.0 0.7 -1.00- 39:7 FT
35._000 42.23 S.B0 Z6.083 D.0g9 0.4 0.0 1.1 1.00: 338 12.5
S€.008 35.E69 B.T0 EZ4.E70 0.835 0.0 0.4 6.2 -1.00 To. 4 6.5
31.013 25,492 13,11 24979 1.787 0.0 0.0 19.3 1.28 2023.8 157.3
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OBFL Consulting En Pags 4

e
in

ra

in b

e s e
in

524|27.500|Z.655 | 0pen Manhole 1350 |31.013 2%.973 4359 24987
©1%82-2018 Innovycse

LANDS AT MILL/ MAESH RORD
LBFL BEF: 1
METWORBE &
gned by DCG
i)
1
Manhole Schedules for Storm
HE HE HH HME MH Pipe Cut Pipes In
Hame CL (m} |Depth| Connection |Diam. L*W EH Invert Diameter Invert [Diameter|Backd=si
{m} {mm} Level (m) {mm) Level (m) {mm} l:m:l;
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LY

rmond

[

NETWORE L

Designed by

DCE

Checked by DMW

Hetwork

Manhole Schedules

HE MH HE HH MH Pipe

Pipe=s In

Eactor L.
{mins)

ion
Itart

Manhols=

Humbe=r of Input Hydrographs=
= Control
ne Controls

Humber
1 Humber
Sumber

Q££1

Homber of

Eainfall

Synthetic

of Storage

Bainfall Model ESR
Return Period (years) 2
Region Jcotland and Ireland

H5-60 {(mm) 14.904

Batio B 0.275

fArea Diagrams

Hame |CL {m) |Depth| Connection |Diam.  L*W (PN Iovezt Dimmeter EH Invert Diameter ||Ba
{m) (o) Lewel {m] (o) Level (m} {mm}
36.00& 304a
F|2€.000(1.025 | Open Manhole 0 OOTERLL 31.012 453
Simulation Criteria for Storm

Structures

= Controls

[xx}
]
]
[
[
o

L]
e
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DEFL Consulting Engin

Ormond House
o

4]

DBFL EBEF:
NETWORE &

170092

r Ormond Quay

LAWDE AT MILL/ MARSH ROLD

Designed by DLGE

Checked by DMW

Hetwork ZO0L1lA.1

o

iro-BErake® Optimum as specified.

imvralidated

Depth (m} Flow (l/s) |Depth (m) Flow {1/s) |Depth {m) Flow [1/s)
: 4. € 1.200 T 3. 0a0 11.6

. 7.5 3 B_2 3_500 12.48

-20 B-B 4._ 000 187

.4 .4 4 _ 500 14.4

L -E 5 o 15.2

E 2 5 o 15.0

T € o 16.€

&S00 17:2

Depth

Hydro-Brake® Optimum Manhole: 534, DS/PH: S1.013, Volume (m?}: 5.1
Minimum Cutl=t
Yazn Flow owver Head Hang= - T.B
The hypdrological calculations have besn based on the Head/Discharge relationship for the

Should another type of control device other than a

ydro-Brake Optimum® be utilised then thess storage rooting calculatioms will be

Flow (1

(m]

LU I

f=]

-B
E.4
a.0
8_6
+
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OBFL

Ormond Hous

oom

Upper Ormon
Dublin 7

LANDS AT MILL/
Quay CDEFL BEF: 170082
NETWIEE L

MRREE

Date
File

0571072019 10:50

JEUL T AU

oy

CATCHMENT &

a0 Designed by DCE
Checksed by LMW

Innovyze

Metwork

Z01B8-1

Summary of

9i

mulation Criteria

Areal Beduction Factor 1.
Hot 3tart {mins) o
Eot 3tart Level (mm) ]
loss Coeff {Global)

er hectare (1/=]

w
u
i
1]
o

Raim:

all Hod=l

ion Scotland am

Margin for Flood Bisk Warning
Analysis Time

]

15,

Climate Change (%)

Return Climate
Period Change

H o=k
[s
s

[ =]
(=R SR = I ==

[ e e o

Additional
MADD Fa

Cw
Cw

Ireland
12 500
200.0

Coarse

aoN

First (X}
Surcharge

¥ of Total Flow

10m?*fha Jtorage

Elow -

ctor *

mr Do
er Day

{1/pexid

Structurss
Diagrams
Controls

Ratio R 0.275
[Summexy 0.T750
[Winter} 0._840

owD

Status
Statu=

OFF

Inertiz JFF

B0, 240, 260, %80, €00,
720, B0, 1440
1, 3 100

First (Y)

Flood Overflow

First (5] Overflow

Act.

a
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OBFL Consulting Engineers

Ormond House
Upper Ormond Quay

Dulklin 7

LANDE AT MILL/ MARSH ROAD
DBEFL BEF: 170082
METWORE B

Date 0%/10/2019 L0:5

File

]
CATCHMENT B 09%.10_2019% mdx

Designed by DCG

Checked by DMW

Innovyze

2018.1

HNetwork

of Critical Besults by Maximom L

Level

FH Hame (=]
e
ZE
ZE
2&.
3 26
L} 2E.
) 26
] ZE
ZE

3
3

[ S TR R N A SR

Z€.416
= ZE.4914
3 26.411
3 26407
51 2E_408
35 ZE.395
85 26.3491
21 ZE.404
51 2E6.403
L ZE.BES

[= R =]

Water Surcharged Flooded
Depth
(m}

[el)

I

A o nom

Pipe

Volmme Flow §f Overflow Flow
(m*) Cap. (1/s) (1/=)
0. dJ.56 21.3
0. 1.40 23.4
0. 0.a3 2.2
a. d.5= 65:5 3
0. 0.07 5.4 3
0. 0 .6 3
0 3.5 3
0. 28.7 -3
0. €.3 3
a 178 3
a. 15.0 3
0. 151 3
0. 21.6 3
0. 1.9 3
1] 2.8 3
L] 26.5 3
0. 28.2. 8
0. 20:2 T

Statns

Lewvel
Excesded

=138

—-2018 Innovyze
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LEFL BEE:
NETWORE L

LANDE AT MILL/ MARSH

v

-]

RORD

0%/10/2018

Designed by

Checked by DMA

DCE

Hetwork

B.1

al Besults by Maximum Lewvel

(Bank

K

(4]
WO

0 Lo O g Lo oo [g

L41]
M D

(4]

U5/HE

Hame

SE0
S5E0
Q€0
&0
SED
SE0
860

Water
Li=vel

26800
26.784
26.632
26.406
26.901
26.3597
26.358
26.400
26.3596
26.401

Climate
Change

Retnro
Period

0 LD0/s1S
0% 30/15
] 30/15
% 30/15
] 307135
] L/120
0% 1007480
¥ 1007260
5] 1730
% 30/E0

Surcharged Flooded
Depth Volmese Flow /

fm) {m®) Cap .
b 0.95
O.T724 d-.900 1.21
0.82a 4300 0.14
0.a72 & 00D 0.18
1.1ES G000 O.22
D.278 d.a00 0
1.2 0.34
0.9 0.07

First (X}
Surcharge

Flood

Summ=r
Summer
Summer

Summer

Pipe
Overflow Flow
{1/s) {14=)

0B

2 B
B.G

First (Y}

Owverflow

Status

FHATED D
CHAR

SURCH

SURCHAREED
SURCHARGED
SURCHARGED
SORCHARGED
SURCHARGED

SURCHAR

r:—

First (B} Owverflow

Aect.

Level

Excesded

B1382-2018 Innowyze
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DBFL Consulting Engineer

Ormond House LAWDS AT MILL/MRR
Quay DEFL REF: 170082

NETWOEE Bl

Upper Ormond
Dublin 7

SH

Date 04/10/2019 15:03 Designed by DCG
File CATCHMENT B1-04_.10.201%... |Checked by DMW

nnovyze HNetwork ZO018.1

5
ol

STOHM SEWEER DEST by the Modified

Bactional

Method

Criteria £no

Design

MRETTATT
il HEE YA

Beturn Period
M5-a0

Maximam Bainfall

Haximum Time of Concentration

Foul Sewage

Volumetric Bunoff Co=fEf.

Lawal Zpoffits

=]

Network Design Table for St

Orm

PH Length Fall Slope I.Area T._E.

k

Base

{m] {mp  (1:X) (ha} (mins) Flow (l/s) (==}
31 .2 9.035 5 0.0 .0
3 7 0.0243 o.oo D.0 D
3] 0 o.0390 o.o0 D.0 O
32_.000 26.800 0.39¢ &E.0 0.975 5.00 0.0 D.630
83.000 17.500 0.106 165.1. 0.070 5.0 LD D.E30
Bl 115.0 2 0. 0.0 D.600
32 165.1L @ 0. D.G O il
31.003 £4.100 O.58E 108.0 0.950 o.o0 D.0 0.60

Network Besults Table

OS5/IL I I.Ares
{m)

L Base
Flow (1l/=)

Fonl

{ha} (1f=)

32_00D 4521 5.28 Z25.2€5 0.0TS 0.0 .0
23.000 4119 5.29 2Z5.155 0.070 0.9d 0.0
32.00L 42 .10 5.59 24 BY 0.215 0.4 0
32_D0Z 40_58 E.56 24.4235 0.253 o.g 0.0
31.003 2B._BE T-27  2%_E41 464 0.0 .0

HD DIA

SECT {mm)
o 2Z5
o 2Z3
a 2Z5
o 2Z5
=]
o 300

b3 kA

0

&1

m tn

0

Section Type

SConduit
fConduit
SConduit
SConduit

SConduit

ipa/Conduit

= Conduit

Pipe/Conduit

Vel
(mfs)

Cap
1ss)

Enoabe B3
[T
'

B

1927 4@8.4
101 404

Flow

Anto
Design

o B

[

8 8§

Lis)

4.€
8.9
158
5.8
e o2
27.9
20 .8
53 .7
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DBFL Consulting Engineesrs Fage 2
Ormond House LANDS AT MILL/MRBSE RCAD
Upper Ormond Quay DBFL BREF: 170082

Duklin 7 NETWORE Bl

Date 04/10,/2019 15:03 Designed by DCGE

File CATCHMENT B1-04.10.201%... |Checked by DMW

Innovyze Hetwork Z0LA.1

Hetwork Design Tabkle for Storm

PH Length Fall Slope I .Area T.E. Bace k HYD DIA Section Type Anto
{m) {m} {1:X) iha} (mins)] Flow (lf=s) {(mm) SECT {(mm) Deszign

S4.300 18 600 O.132 162.6 9_.052 5.00 0.0 D.630 o 225 Pipe/Conduit ﬁ

35.000 47.700 0.285 165.1 0.053 5.00 0.0 D.630 @ 225 Pipe/Conduit &1}
36.400 31_800 0.192 164 B 0.046 5.00 0.0 D.6d0 o 2IZ5 FPipe/Conduit #

0.11B 164.3 0. a. 0.0 D.&30 o 225 Pipe/Conduit s
0.116 165.3 0. 0 0.0 D.&00 o ZZ5 Pipe/Conduit o
0_.28E-118.1 0 0. D.O0 O.600 o 225 Pipe/Conduit P
31.004 39 400 0.35E 110.1 0.071 0.00 0.0 D.&00 o 300 Pipe/Conduit o

37.000 29.100 0.1

s
.
3
(5]
i
I
:
.
;
:
[}
:
(=]
[}
a
:
oh
:
(=)
(=)
[ER]
i
i
=]
1]
i
(=)
jul
[=H
g
E
ot
5 - 3

S22 1.0 $.981 5 O.0 D &30 o 225 Pipe/Conduit .
25T 22.00 0.030 o D.O0 O.600 o 225 Pipe/Conduit b
31.00& 10.000 O0.21T7 46.1 0.00 0.00 0.0 D.&00 o 300 Pipe/Conduit o

FH Bain i) US/IL T I.Area Z Base Foul Add Flow Vel Cap Flow
({me/hr) (mins) {m) (hal Flow ([1/s) ([l/s) {1/s=}) mfs] (145} (1/s)

S4.000 44.14 .31 24.280 0.052 0.0 a.0 0.6 1.0 40.4 B

w
o
[
b=
sl
[
™

1
n
[
ra
ra
s
o
o
in
=
Y
o
=]
o]
o
n
i
o
Fa
it
=
o
"
[

E. D.2L2 0.a 0.9 2.4 40.4 26.%
. D.263 0.g 228 90.3 32.1
. 0.222 0.4 g0 3.5 47.6 3B.2

n
(i)
o
on
o
=
i

i

i

5
el
in
=
']
L)
m
i

37.000 42.60 5.48 2%.023 D.0BL 0.a 0.0 1.00 1,01 40.2 10.5
31.005 37.EB4 7.72 23.183 D.948 0.0 0.0 5.7 2.32 249.6 LD7.0

38.000 43.51 0.0BL 0.g 0.0 1.0 10.5
SE.DOL 42.40 D.E1% 0.4 g0 1.2 T 4
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DBFL Consulting Enginesrs

Ormond House
Upper Crmond Quay
Dublin 7

LANDS AT MILL/MARSHE RCAD
DEFL BREF:
NETWORE Bl

Designed by DCGE

=n Manhole

Manhole
Manhole

Manhole

518|26.000 (2.257 |Open Manhols

Hame CL (m]} |Depth| Connection |Diam. L*W FH Invert Dimsmstexr iameter | Backdm
{m} {xmm) Level [m) {mm) {mm} {mmm )
5218 (Z6._8 Manhols g;
8217 | 27.04 Manhols o 225
225 4
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DBFL Consulting Engineers

Ormond House LAENDS AT MILL/MABRSH RCAD
Upper Ormond Quay DEFL BEF: 1700892

Dublin 7 NETWOEK Bl

Date 04/10/2 15:03 Designed by OC

File

CATCHMENT Bl1-04.10.2

Mumber of
Humber of
Humber of

drograph
Humber of Online Control

Qffline Controls

Homber of

Bainfall

Svonchetic

Bainfall Model
Return Period (years)
Scotland and I

Innovyze Network Z018.1
¥ of Total Flow
Ll0m*fha Storage
Hot Start Inlet Coeffiecient
Hot Jtart Lewml Flow per P lipex/day]
Marhole Headloss Co=ff o. = {mina)
Foul 3ewage per hectare (1/=s] 0.030 Interval f{mins) 1

©19082-2018 Innovyze

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report

99



DBFL Consulting Engineers
170092-Rep-010

October 2019

imvralidated

Depth (m)

womoin ba

oY S Y S SO 1}

[ e B T

e b

Flow (l/=

Hean

The hydrological calculations

ro-Brake Optimum® be utili

]

[ R SR

Flow ower

SETE

(m})

Head Range

Flow ([1/s)

oy

[e]}

e i e s

Head (m)

Depth (m)

o

(O

(=

en

DBFL Consulting Engineers Fage &
Crmond House LAWDS AT MILL/MAREH ERCARD
Upper Crmond CQuay DBEFL BREF: 170082
Dublin 7 NETWORE Bl
Date 04/10/2019% 15:03 Designed by DCG
File CATCHMENT Bl-04.10.2019... |Checked by DMW
Innovyze Hetwork Z018.1
Online Controls for Storm
Hyd DESEN: 51_006, Wolume (m?}: 3.9
MD-3HE-DOS5-5300-1660-5300
1.6ED
5.2
Calculated
Hinimis= agpstream storage

Jurface

Flow (1/s)

[

Oous o o

e £noin
'

s

Flow {(l/=)

[ELR

-1 G

[ ==t

been ba=zed on the Head/Discharge relationship for the

1

womom

L)

BLsE2—

-

018 Innowy

Strategic Housing Development at Colpe West, Drogheda

Infrastructure Design Report

100
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DBFL Consulting Engineer

=

Ormond House
Upper Ormond Quay

i

Dubklin 7

LANDS AT MILL/MRERSE ROAD
DEFL BEF: 1700892
NETWIEE Bl

Date 04/710/201% 15:03

File CATCHMENT Bl1-04.10.

Designed by DCGE

Innovyze

Checked by DMA
S
-

of Critical Besults by Maximuom Lewvel

(Bank 1] for

E

Manhole Headloss Coeff

Kumber of

ME5-60

PN Hame Storm
R

1 15

2 15

2 15

2 i5

Winter

fa (o o o (o o o o
Jt

Winter

= =3
LI S e R | bt ek el
WS En Cn En RN BN BN enoen in

0 (0 0t W fe fo oo o

Areal Beduction Factor 1.000
Hot Start

Hot Start Lewel

Foul Sewage per hactars

Sumber of Input Hydrographs O Number of Jtorage Structures
1

Homber of Offline Controls

Raznfall Hodel FER

RBegion Jdcotland and Ireland

Margin for Flood Risk Warming {mm)

Simulation Criteria

a0 BAdditional Flow -
{mins) 1] MADD Factor *
() a]
iGlobal)
(1l/=]

Flow per Person per

(Sl

[=Rr=a

ine Controls 1 HNumber of Time/Arez Diagrams
O Humber of Real Time Controls

Batio B 0O_.275
0.753

244

Cv [Summex}
Crr [(Winter]

{remn )

2009 IVD Status OFF

Analysim Times Coarse Inertiz Statu= OFF

DTE 3 oN
Summer and Winter
Durationis) {mins) 15, 20, &0, 124, 180, 240, 32€0, 480, €00,
T20, 860, 1440
Beturn B odi{s] [(years) 1, 30, 1Dg
Climate Change (%) ig, 14, 10

First (Y]
Flood

Beturn Climate
Period Change

First (X}

Surcharge Overflow

100

100

100 *

100 +10%

100 +10%

100 +10% 17120 Winter

First (8] Overflow
Act.
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DBFL Consulting Engineers

Ormond House
Upper Ormond Quay
Dublin 7

NETWORE Bl

LARDE AT MILL/MA
DBFL BEF: 170052

RCRD

Date 04/10/

File CATCHMENT Bl-04.10.2015%...

Checked by DMW

Designed by DCGE

Innovyze

Network ZO0LB.1

PH Hame= (=]

.

1 Fa

W

P i e

[ET]

3
4.

FaFa A B P ba

T A
in
(X

Water Surcharged Flooded
O5/MH Level Depth

3o e s b
3
i

Volume Flow / Dverflow Flow
{m*) Cap. {1/=)

{1/s) Status

11.2 OK
22.3 O
51.3 OK
21.4 3URCERBRGED

e

oo
\oba L

LR TR T I ]

Fl
23
31.7
25.€
3-8

Excesded
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OBFL Consulting Engineers Page L
Jrmond House LARNDE AT MILL/MAREH ERCRD

Upper Ormond Quay DBFL BEF: 170052

Dublin 7 CATCHMENT BZ

Dat

CATCHMENT B2 — 04_.10.20... |Checked by DMW

1
e 08/10/2019 11:-11 Designed by 205
=
o

STORM SEWER DESTIGH by the Modified Bational Hethod

Pipe Jipes STANDARD Manhole Siges STANDARD

F3R Rainfall Mpdeml

BReturn Peripd {years) 2 PIMP (%]
MS5-60 {mm) 14.300 Add Flow Climate Change (%] 1o
Ragio B 0.275 Minimum Backdrop Height {m} 0.Z00
Haximm Rainfall {mm/hrj 100 Maximm Backdrop Height {m) 2.000
Haximum Time of Concentration LY 20 {m} 1.2D0
Foul Jewage (lL/s/ha) 0.00 = 1.00
Volumetric Runoff Co=ff. 0.75 s00

Hetwork Design Table for Storm

PH Length Fall Slops I.Arvea T.E. Base k D DIA Section Typse Anto
{m) {m]} fL:¥) fha) {min=) Flow (lf=s) (mm} SECT {mm) Design

31.000 59_.500 0.580 1D02.5 O.06E 5.00 0.0 D.600 o 2% Pipe/Conduis #
32 .000 31._600 0.186 169.9 O.042 5.00 0.0 0,600 o 223 Pipe/Conduit A
31.001 12.400 0.124 100D & 04D 0.0o D D.&0 a ‘2E5

48.500 0.285 170.Z O_.05E 5.00 0.0 o 225

13 800 0.081 170.4 0.037 a oA - o 22%
31.002 1.000 0.005 166.T7 ©.000 0.00 0.0 0.600 o 225

Necwork Besults Takle

PH Bmin T.E: D8/IL E I.Arem Z Base Foml Add Flow Vel Cap Flow
{me/hr) (mins] {m) (ha} Flow (1/s) (1/s} {1/=] {mf=] {(1/s) (1/=)

] 0 0 0 0 i}

m

52.000 43.43 5.53 I8.305 0.D42 0.0 0.0 2.5 1.00 39.9 5.4
51.001 42.28 .53 2L.EB75 D150 o.a 0.0 1.7 1.31 SZ.0 1B.%
53.000 42.61 0.4 0.0 9.7 1.40 39.7 T.04
33.00L 41._9¢ 0.0 0.0 1.0 1.00 9.7 11.3
31.002 41.591 £.06 21.514 0. 240 0.0 0.0 2.7 1.01 4D.2° 30.0
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DBFL Consulting Engineers

170092-Rep-010 October 2019

DBFL Consulting Engineers

Ormond House LAENDS AT MILL/MRBSH RCAD
Upper Ormond Quay DEFL BEF: 170092

Duklin 7 CATCHMENT B2

Date O08/10/2

11:11 Designed by ROS

File CATCHMENT BZ - 04.10.20... |Checked by DIMW
Innovyze Neowork Z018:1

Simulation Criteria for Storm

£ Total Flow
fha Jtorage

Humber of Input
Number of Omli
Haomber of O££f1

= Controls

ne Controls

Synthetic Rainfall Details

Rainfzll Hodel
Return Period (years)
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DEFL Consulting Engineers

Ormond House LANDS AT MILL/MRESH RCAD
DBFL BEF: 1 a9z

CATCHMENT B2

Upper Ormond Quay
Dublin 7

o/2015% 11:-:11 Designed by AOS

CLATCHMENT B2 - 04.10.20...

Dace

Innovyze WNetwork Z018.1

Cnline

Hydro—Brake® Optimum

UpstIeam SsStorage

Jurface

Sump Available Tas

Diameter

Flow {(1/s)

Design Point (Calculated) 2.0
Flush-Flo™ 2.0

ck-Flo® 1.6

Hean Flow owver Head Range & 1.7

Depth (m} Flow (l/s) |Depth (m) Flow {l/s) |Depth {m) Flow (l/s) |Depth (m)

2.5 2. Do0 2.9

2T 3 500 q.2

2.9 4 D00 : E
2.1 4.5400 B.
2.2 5. 00D S.
2.4 5. 500 S.
2.5 &. 030

2.6 €. 500 5.6

Flow (1/=s)

-]

-]
&.
E.6
g7
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DEBFL BEF:
CATCHEHMENT

170

=
Upper Ormond Quay
Dublin 7

o
DL

LANDS AT MILL/MRRSH ROAD

11:11

04.10.20.__.

Date 08/10/2018 Designed by A0S

File

CATCHMENT B2 - Checked by DMW

Innos HNetwork ZOLB_1

of Critical Besults by Maximum Lewvel

(Bank 1)} for

Sim tion C
Areal Beduction Factox Q o
Hot 3tart (minasl a 1lm
Hot Start Lewvel [mm] 1]
Manhole Headloss Co=ff {Glaoball O a0 F per Day
Foul Sewage per hectare {(1/s] O 1]

Humber of Input Eydrographs

First (X]

Climmte

FH Hame Stoxm Period Change Surcharge Flood
31 3 0o +10%
32 331 +10%
31 3 +10% 100
33 330 100 +10% 100 0
33 33d i 1] +10% 30/60 Summer
3l 3 1oa +10% 20/30 Summer

Water Surcharged Flooded
Depth

Pipe

Level Volme Flow / Overflow

O5/HME

BN Hame {m) {m} (m?) Cap. {1/s) {1/s)
31.000 3 22560 i 21..2
3 0 22.368%8 0 1] 13.2
31 3 22 182 0 i 6.9
3 3310 22 _1E83 0.078 4000 0.07 2.6
3 331 22.1481 OD.261 1 o I
31.002 3 22 D.441 1 0. 2.0

First (Y)

£ Total Elow
3fha Jtoragse

Coeffiecient

1
Humber of Online Controls 1 Humber of T Area Diagrams 0
Controls [

Bairnfzll Hodel P32 Batio B 0.2T5

Region 3cotland and Ireland Cv (Sommer] 0.750

H5-80 {mm) 14 800 Cv (Wintez] 0.5430
Hazrgin for Flood Risk Warnzn =m) 3000 WD Statu=s OFEF
Ana ine Imertia Jtatus OFF

oH

First (B} ODverflow
Overflow Act.

Level

Statms Exceeded

CE
QK
SURCHARGED
STRCHARGED
SURCHARGED
SURCHARGED

Inn

[u)

1r

d
1
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DBFL Consulting Engineers Page L
Ormond House LAKDS AT MILL.MARBSH RCRD
Upper Ormond Quay DBFL BEF: 170092
Dublin 7 CATCHMENT E3
Date 04/10/2015 14:57 Designed by DCG
File CATCHMENT B3-04.10.201%... |Checked by DMW

Innovyze Metwork ZO18.1

STORM SEWER DESIGH by the Modified Rational Method

[
[l
(=]
o
24
u
H
[=H
|.-
£l
o
H
1]
I

[
o
I

Baturn B ) 2 100
HE5-81 =} -900 10
B 0-Z7% 0. 200
Haximum Bainfall ) ipo imm Backdrop
Haximum Time of Concentration 20 Min pth for Optimi=ation

Fou. ewage (L) r Auto De=ign

Volumstric Bunoff Co=ff.

Designed with Level Soffits

Hetwork Design Table for Storm

PH Length Fall Slope I.Area T._E. Base k M DIA Section Type BAuto
{m} {m} {(1:X) {ba} {mins) Flow (l/s]) {(mm) SECT (mm) Design

8.7 0.085 5.00 0.0 O o 225 Pipe/Conduit |
8.6 0.063 o.om 0.0 O o 225 Pipe/Conduit o
32Z.000 28.400 0.171 166.1 Q.07 5.0 0.0 D.600 o 225 PipefConduit %
F.041 (0 o 223 Pipe/Conduis o
O.a10 o o 225 Pipe/Conduit o
0.022 U o 225 Pi

pe/Conduit d‘

33.000 20.200 0.119 168.7 0.035 5.00 D.0 D.630 o 225 Pipe/Conduit G}
31.005 €5.200 0.38% 169.E 0.100 Q.00 0.0 0.630 o 307 Pipe/Conduis o

Hetwork Besults Takle

PH Rain T.C. US/IL I I.Arem L Base Foml Add Flow Vel Cap Flow
(mm=/hr) (mins}  dm) (s} Flow (1f=s} (Lfs) {1/s) (=/=] (1/s} (1/=)

5.75. 23.752 0.0 0. 1.0 -1.¢0°. 39.8

.30 23.388 0.3 o0 1.7 1.15 45.6
22.000 43.63 5.47 24.8055 0.0TE 0.4 0 B DL 40:2 5.2
S1.002 40,02 E.78 23.1%6 0.260 0.0 0.0 2B 1.90° 39.7 31.0
21.002 28.324 7.06 23.027 0.270 0.0 0.0 2.8 1,40 39.7 321.6
21.004 37.01 B.12 22.928 D.282 0.0 0 2:8.--1.00 39.7 ‘32.2
33.000 44.04 S3.34 22.742 0.035 0.0 o G.4 1.00°. 39.8 4.E
21.005 35-28 .92 2Z2.479 D.427 n.g 0. @ 4.1 1.20 485:1 14.9
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DEFL Consulting Enginesrs

Ormond House

Upper Ormond Quay

LEFL

LANDS AT MILL.MARSH

170082

BEF:

CLTCHMENT B3

Duklin 7
Date 04/10/20189

File C

LTCHME

4:57

NT B3-04_10.

20159_..

Designed by DCG
Checked by

oMW

Innovyze

Hetwo

rk

PH

i

23.71
33.4€
22_EE
2€.7000 41_3€

24. 000 52.300 1.162 45.
31.006 46.500 O.196 247

o

36.000 29.100 O.T7ZE 40
31 _ 010 SA_600 0.297 247
37.000 34.800 0.205 169
a1 247
31 248
31 247
31 laz
35 _000 18.000 9.45D an

L
mins)

e

5
.22

]

ra e

Hectwork Design

Tabls

Storm

I.Area
{ha)

T.E.

0.065

5.

O O0.05E 0.oo
G070 5.00

o 0.00

2 a0

[ 0.0D

O 3.062 5.00
2. 0.045 o.oo
0 163 S 00

T @080 0.0oo
-9 0.10D o.0oD
J = 0.00
G.0L5 0.00

i} d.388 5.00

{mins) Flow (1l/s)

Base

0.60

o oEn

0. &l

D.0 D.&d
D D.&0
0.0 0.60
0.0 D.ad
0.0 0.60
D.0 O.&d

{mm )

YD
SECT

Q o
0] o
a o
i} o
a o

oo oo

o o o o

o

Necwork Besults Takls

US/IL E I.Arem
{m) (ha}

22.085 550
24.E25 0.070
21.E88  D.g622
21.B56 0. 651
21.273 D.661
25,685 182
21.070 . 768
221275 062
20 0. 820
2D 1.020
20 1.075
20 1 [n]

Flow {l/s)

L Base

aon -
. U
oo .
U U
0o q
0. i
B =
=T o
0.0 :
W e h

Foml
(1fs

)

[ER

Section Type

ipa/Conduit

Pipe/Conduit

225 Pipe/Conduit
00 Pipe/Conduit

pe/Conduit
Pipe/Conduit

225 Pipe/Conduit
375 Pipe=/Conduiz
228 Pip=/Conduit

375 Pipe=/Conduit
5 pe/Conduit
15 pe/Conduit

375 Pipe/Conduit

22% Pip=/Conduiz

Vel
{m/s)

Cap
11/=)

B.B 1.9 77.7
£ 1 00 T0-4
= .U LR 8 LU
2.8 2.36 ©3.8
5.B 1.17 48Z.&
+.8 ‘1.15. 81.3
6.1 1.42 156.4
a7 ] gZ? 5
€8 -1.15 12E.B

2.7 1.00 39.8
B.D 1.15'126.6
8. 1.15.126.9
5.F ‘1.15 12%._H
g 2 - 1.301494.49
18 = a7 8o =

Anto
Designo

%

S

@ S88d @ & @ add

Flow
(1/s)

on
in
in

W En

&1
[
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DBFL Consulting Emngineers

Ormond House
Upper Ormond Quay
Dublin 7

LANDS AT MILL.
DBEFL BEF: 170032
CATCEMENT B3

LT oL

i 1 5

RCRD

Date 04/10/Z2015 1

File CATCHMENT B3

1:57

[1=

T

Designed by

Checked by DMW

Innovyze

Hetwork 2018_.1

PN

Bain
{mm/hr)

28 43_.E9
38 42 _E2
58 40.44
38 35.50
38 38,04

35_000 2444
35.00L 43.38

(]
wn
Aa

Slope I.Ar=a
{1:X)

5.38
6.61
E.B83
T-18
5. 55

Hetwork Design

Takls

(ha}

T E. Baze
{fmin=] Flow (1l/=)

SR R B
0.005 i 0. 0
0.055 i 00

170 0.00 iR
G065 5.00 0.0 0600
0.972 0.00 0.0 0.600
RS TR T
0062 0.00 0.0 0. 600

Hetwork Besults Table

L I.Arem
(ha}

L Baze
Flow (l/=)

Foml
(1ish

0.139 0.0 .0
D.144 0.0 0.8
[.189 0.4 0
259 0.4 0.0
0.3249 0.a & .0
0.065 0.0 0.0
0. 137 0.2 Q.0
1.8683 2.0 0.0

oo o oo

[5)

Section Type
Design

fConduit
{Conduit
fConduit

ipe,/Conduoit

ipe/Conduit

fConduit

fConduit

& &4 &8 88889

{Conduit

Vel
im/s)

Flow
(1/=)

Cap
11/5]

i

'
.
i

1
S

oorm ka
i

1
i
[ e = )
e
(o8]
1

[EET S SR B B
v

1 -

B3 DA R b

L s

[ S i

.8 1.00 3858 B.E
1.6 1.80. 39.8 17.7
5.4 ~2:07 55.1
6.0 Z2.94 6.0
130 1.8%1.200.1 153.6
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DEFL BEF: 170092
CATCHMENT B3

LANDS AT MILL.MARRSH RCRD

Designed by DCE

Checked by DMW

Mecwork

ME

Manhole

Schedules for

HE

Bipes Im

28._001
S8.g02
38.003
58.004

23.43%
Z23.024
22.752

Namz |CL (m) |Depth| Comnection |Daiam. ,L*W EH Invert Diameter PR Iovert Dismeter |Backdrop
{m] {mm} Level (m) {mm}) Level (m) =] {mm)
Z 51.000 Z3_48E 2185
225|81.001 23:196 2285
23.524 225 128
23.027 225
23_02E 2325
200|51.004 2Z2_554 215
53.000 22_€23 Z25 65
200|581 200
54.000 225 26E3
200 | 81.0086 99 200
55.000 23.554 225 13E0
200 | 51.007 856 200
275 |51.00E 21.797 240 246
51.008 21.47 a7E
S6.000 22_96T 225 1747

m

oo
k3 kA 1a
e v

3
on

P
P
oo

o
(5]

ra
r

i
m
m
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Manhole Schedules for Storm

MH i HH HME HH Pipe Out Pipes In
Hame |CL (m) |Depth| Connection |Diam. L*W EN Ionvert Diameter FH Invert Diamelter |Backdrop
{m) () Level {m} {mm} Lewel im) {mmd) {emm}
20| 2€.008 275 |81.014 20.&e04 475
58007 21.71L0 225 254
3|25.00C S1.015 Z 475

of Total Flow 0

Eot 3cart Lewel

Manhole Headlpss Coaff [Glcha

Bainfzll Mod=l
BReturn Period {years)

Region Scotland a

©1582-2018 Inno
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DBFL Consulting

Ormond House

CATCHMENT

Designed by DCGE

T LT

File CATCHMENT 201%._ . |Checked by DMW
Innovyze HNetwork Z018.1

Dasign E=ad (=]
De=ign Flow (1/s]

Hinimi=e

Application

Sump Available
Dizmetar (mm]

Diameter

Diameter

Wy ok £n

on

YT

Head Range

Hean Flow ower g

Kk

invalidated

Online Controls for Scorm
Hydro—-Brake® Cptimum Manhole: 50, DS/PN: S1.015, Volums (m3) 5.4

YRETIZam

Head (m) Flow {(1/s)

based on the Head/Dhischarge relationship for the

The hydrological calculations hawve besn
Hydro-Brake® Optinum as specified. OShould another type of control
Hydro-Brake Optimum® be utilised then thess storage routing

calculations will

Tl
T4
5.8
6.5

dewice other than
o

Flow (l/s) |Depth (m) Flow {l/s]) |[Depth {(m)] Flow (l1/s) |Depth (m} Flow (1/s)
4.2 6.5 3. 00D 10.14 T 0
E.€ 7.0 3 L 10.8 T 5
7.1 1.5 g o 115 B 0
7.4 .8 4 500 12.2 B. 5
T4 B.2 3 0 12.8 G ]
7.3 B.T 12 .4 S. 17.4
B 8.0 125
- G, & . 500 12 .5
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OBFL Consul

Ormond House
Upper Ormond
Dublin 7

LARDS
DEFL BEF: 170082
CATCHMENT E3

AT MILL.

T T O

Eleiaob

BCR

Date

File CATC

Designed by

OCE

Checked by DMW

Innovwyze

Hetwork

2018.

I

Summary of Critical Besults by Maximum Lewvel

Jimulation Criteria

Areal Beduction Factor 1.030

Hot Jtart (mins) o

Eot Start Level [mm) a

Marphole Headloss Cos=ff (Glokal) 0.500
Foul 3mwage per hectars (1fs] 0.030

Number of Input Eydrographs=
Humber of Cnline Contro
Womber of

Qffline Controls

Region

Profi

Durationis

Beturn Period{=] [(ymars)

Climate Change (%)

Beturn Climate

Period Change=

3l. i3
3 15
E is
: 2D
31.004 20
32.000 20
31.005 3o
34 1] 15
3 Q 15
31.047 2

3

3

3

18 20
] 20
6.000 3405-1 13
1.010 409 1440
37.000 3%05-1 13
3 11 408 144D
31.012 437 1440 Winterx
31.012 406 1420 Winter
31.01%2 435 1420 Winter

Bdditional FL

T of Total Flow

MADD Factor * l0m3/ha Storage

First (X)
Surcharge

Summer

Summez
Summer
Winter

Storage Structures
Time/Area Diagrams
Beal

0, 240, 2€0, 4480,
720, 560,

A

1, 24

Time

Controls

Ratio R 0.275

[Summex} 0.750
[Wintexr| 0.840
o

Status OFF

Inertia Status OFF

Jummer and Wi

Fir=t {7}
Flood

First (B}
Dwerflow

Overflow
Act .

E1582-201

8 Innovysze
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LERDS
Upper Ormond Quay
Dublin 7

AT MILL_ME
70082

DBFL BEF: 1
CATCHMENT B3

i1 )

ROAD

Date 04/10/2015 14

File

CATCHMENT Chacks

d

———

Designed by =

by DMA

Innovyze

HNetwork

Summary o

f Critical Besults by Maximum Lewvel

(Bank 1]

Flooded

Snrcharged

=)

Volmee Flow / Oeerflow
Cap -

{1/=}

Pip=
Flow
{1/=) Statns

22 .0 SURCHARGED
g 2 B0
22.3 8

R TR

3
SURCHARG

I BN ]

=
s -
.532 [
22.334 0. 6E6
23.772 -0.148
22.180 0. 735 v
=D 7 8.8
" - - =
1 ] 22.5
1.169 23.7
=
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DBFL Consulting Engineers

Ormond House LANDS AT MILL.MARSH

DEFL BEF:

RCAD

170092

Upper Ormond Quay

Dublin 7 CATCHMENT B3
Date 04/10,/2019 14:57 Designed by DCGE
File CATCHMENWNT B3-04_.10.20159.. Checked by LMW
Innovyze Hetwork Z01B.1

Summary of Critical Besults by Maximum

First (X}

CO DO B0 K0 DO DO DO g

Pipe

TS/HHE Depth Volume Flow f Overflow Flow
PN Hame {m) {m*} Cap . [1/=) {1/=s) Status
3E.0 58 - 22.0
9B.001 57 - 5.6
3EB. 56 2
[}

L0 0oL
[ R )

1o

[ T

First (Y] First (B} Overflow

Surcharge Flood Dvexflow
3B
3
3 30/15

QK

QK

Water

!

Act.

mz maz
25.635
25.20%
24.884
23.051
24.382
24.364
22 =
s .

Level
Excesded

I3

—2018 Innovyze
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DBFL Consulting Engineers Fage L
Ormond House LINDS AT MILL/MRRSH ROAD
Upper Ormond Quay DBFL BEF: 171
Dublin 7 NETWCORE C1

Date 0B/1l0,/201% 14:53 Designed by DCGE
File CATCHMENT Cl- 08_10_201... |Checked by DMA

==

Innovyze Hetwork 2018.1

STORM SEWER DESIGH by the Modified Bational Method

Design Criteriag for

ipe Jiges STANDARD Manhole 3izes STANDARD

F3R Rainfall Model - Scotlamd and Ireland

Return Periocd (years) 2 100

HS- ) Add Flow J Climate 1o

Hinimum Backdrop L.500

Maximam Bainfall 50 Haximmm Backdrop 1.500

Maximum Time of Concentration 20 Depth for Optimisation 1.200
Foul Sewage (1/s/ha) 0.000 for Auto Des only 1.00

Volumetric Bunoff Coe=ff. . 0.750 S00

Hetwork Design Table for C1

$# - Indicates pipe length does not match coordinates

PN LIength Fall Slope I.Area T._E. Base k D DIA Section Type Anto

(m} {m} {L:X) ihal {mins] Flow (1/s) {(mm) SECT {(mm) Design
i 0.2 5.00 0.0 0 o 225 Pipe/Conduit il
a 5.0 0.00 D.0 D o 300 Pipe/Conduit o
i 0.0 0.00 4.5 0 o 300 Pipe/Conduit d‘
d 5.5 n] b.0 D o 300 Pipe/Conduis g
i 1.3 .0 0 o 2T Pipe/Conduit @“
0 -8 n] .o o o 375 Pipe o
i -B o 0.0 D o 375 Pipe o
i A 0.o0 0.0 0 o 375 Pipe/Conduit @'

HNetwork Besults Takle

EH Bain . il O5/IL E I.Area L Base Fonl Add Flow Vel Cap Flow
[me/hr) (minsz) {m) {ha} Flow {(l/=s) (L/s]) [1/=) {m/s} (1/s) (l/s)

o 0s = 0.064 0.3 d.0 D.B 8.4
L 1 2 € 0.Z218 0.4 0.0 2o 264
2 27.64 7. 0.327 4.5 &.0 2B 41.6
3 35.79 B 0.436 5 a.0 %27 51.4
4 24.83 5 0 .545 5 a.0 S.E 6l.5
= 34.33 5 0.700 5 a.0 7.0 TE.8
g 34 _1E 5 070 = .0 7.0 TE.5
7 32.90 10 0.700 4.5 d.0 7.0 TE.5

Strategic Housing Development at Colpe West, Drogheda
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NETWOREK C1

oy, e g
LallRlls = =

File

Designed by DCCE

Innowyze

HH
Connec

24|25 0]1.241 |Cpen Mz
8|26.500|2.427 |Cpen Mz
BASIN|2€.300|2.527 |Cpen Ma

tion

nhole

nhole

nhole

Pipe Dut
Invert
Level (m)

1350 | 1.006 24.359
1350 |1.007 24.073

Pipes Tn
PN Invert

Level {m)

Diameter

{zmm)

5|1.005 24_3519
TS| 1.006 24.073
1007 23.873

REunoff Coeff

ion Factox

=0 Additional F1
1.000 MADD Tact
0 Flow per Person

or

Cosffimc

l/per/d

age Structures 1
fArea Diagrams O
Iime Controls O

Storm

Durasion

Diamet

{mm]

(%]

=r

T = ==

o

Backdrop
{m=)
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DBFL Consulting Engineers Dage 3

Ormond House LANDS AT MILL/MRRSH ROARD
Upper Ormond Cuay DBFL BREF: 1700592

NETWORE C1

14:53 Designed by DCG

oy

File CATCHMENT Cl- 08.10.201... |Checked by DMW

Innovyze Hetwork 2018.1

Online Controls for C1L

Hydro—Brake® Optimum Manhole:

4 DS5/EN: 1.006, Volume {m*): 5.

Calcnlated

Hinim: == gpstream storages

Control Points

De=ign Point (Calculated)
Flush-Flo™
Eick-Flo®

Mean Flow over Head Range

invalidated

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

Depth (m}) Flow (l/s) |Depth (m) Flow {1/s) |Depth (m) Flow [(l/s) |Depth (m} Flow (1/s)
g.100 3.0 1.200 5.2 6.4 8.5
0.200 3.8 1.4p0 4.5 &.9 S_E
0.2300 5.1 1.600 3B 7.3 E D.2
0. 400 4.1 1.800 5.0 1 4y | E L
0.500 4.4 2.00a 5.2 3 a T
0.600 2.8 2208 5.5 8.5 8. 11.0
0.ED0 3.5 2.400 5.9 : 8.4
L.0o0 3.4 2 .600 6.0 £.500 9.2

@1%82-2018 Innovyze
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DBFL Consulting Engineers Fage 2

Ormond House LAKDS AT MILL/MALRSH ROAD
Upper Ormond Quay DBFL REF: 170082

Dublin 7 NETWIRE C1

Date 08/10/2019 14:-53 Designed by DCE

File CATCHMENT C1- 0B_10_Z01... |Checked by DMW

Innovyze Hetwork Z018.1

Summary of Critical Besults by Maximum Lewvel (Bank 1) for

Sirmumlation Criteria

1 n

Hot art {mins)

Eot 3tart Level [mm)

Marhole Headloss Co=ff (Globa Flow par Person per Day {l1/p=r/day)

Foul Jewage per hectare (1/s]

Sumber of Input Eydrographs HSumb=r of Jtorage Structures

Humber of Online Controls 1 Humber of Time/Area Diagrams O
Horber of Offline Controls O Humber of Real Time Controls O

Rainfall Hodel ISR Ratio B

Begion Jcotland and Ireland Cv [(Sommer)

M5-60 {mm) 15.000 Cv [Winterz]
Margin for Flood Risk Warning {(=m) 300.0 WD Status OFF
Analysis Timestep Coarse Inertia Status OFF

OT3 3tatus= aN

15, 20, 69, 120, 180, 240, 260, 480, E0

Climate First (X} First (¥) First (E}
Change Surcharge Flood Overflow

L +10%

29 +10%

2B =10% 305158

27 =10% 100715 B

26 10%

25 0% 10071440 Winter

24 +10% 20/480 Winter
E +10%

Water Surcharged Flooded Pipe
TE/HH Level Depth Volume Flow / Overflow Flow

a0 26.
2y 2§
26 2
2492
24 2

Areal Reduction Factox 1.000 Additional Flow — % of Total Flow 0
3t MEZND Factor # 1l0m3/ha 3torage 2

Summer and Winte

720, G960, 1440
Beturn Period{s] [years) 1, 20, 100
Climate Change (%) 10; 10, 1]

Dwerflow
Act.

PH Hame {m) {m) [m?] Cap. [1#=sh [Li=) Status Exceadad
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DBEFL Consulting Engineers Page &
Ormond House LANDS AT MILL/MRRSH ROAD
U DEFL BEF: 170092
o NETWORE C1
O 4-53
=
I
Summary of Critical Besults by Maximom Lewel (Rank 1) for C1
Water Surcharged Flooded Pipe
O5/MH Level Depth Volume Flow / Overflow Flow Level
PH Hame {m] {m} {m*) Cap. [Lis) {lish Status Excesded
1.007 B 24.117 =J.3z21 0000 o.d2 4.1 oK

[
=]
=]
o
e}

=]
(2]
il
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DBEFL Consulting Engineers

Ormond House
LEFL BEF:
NETWORE CZ

L TO0ae

Upper Ormond Quay
Dublin -7

LARDS AT MILL/MARSE

0/l

CATCHMENT C2-

/2018 11:=17

Date
File

Designed by DCE

Checked by DMW

Innowyze Network ZO0LA_.1

DESIGH by the

Modified Batiomal

Metho

d

for €I

Design Criteris

SRR

F3E Ba 11l Model

Return Period {years)
H5-61

Pora g

Haximm Rainfall
Tinm= of Concentration
Foal

Haximam

ewage (L/=,
= Bunoff Co=ff.

(= =]
-1
[T
(S
o
h
n

Volumstri

Demigned with Lawel Joffits

TANDA

STEANDARD Manhole J:iges STANDARD

Scotland and Irsland

1 Depth for Optimisation
for Agto Design o

1lop= for Optimisation

B
o

S in]

=
=

ht

23
1

1

nly

Hetwork Design Table for

Length Fall Slops I Area T.E. Base k

{m] (=} {1:X} (ha) {mins} Flow {l/s] {mm=)
170.2 ©D.030 5.00
B7.8 0.040 0.a0
1E6.7 D.00O0 0.30

Hetwork Besults Takle

PH

(me/hr) (mins) (m) (ha} Flow (1/=s) (1/s)

LY 44 B 24385 0.0390 oo 0.0
42. 61 24.21%7 0.074d 0.0 2.0

43. 7D 24.0886 0.079 0.9 a.0

O5/IL T I.Ar=a L Ba=ze Foul

HYD DIA Section Typ=
1

SECT (mm

Bdd Flow Vel

(1is)

{m/ =}

fConduit
fConduit

/Conduit

Flow
(1/=)

Cap
(15s=)

25.7 3.8
55.5  B.1
40.2 5.1

=
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LANDS AT MILL/MAREE
DEFL RBEF: 170052
NETWORE CZ

RCRD

Designed by DCE

HHE ME HE HE HH Pipe Out Pipes In |

Hame CL {m) |Depth| Coonection |Diam. L*W| FN Iovert Diameter Invert Diameter Hﬂckd:l:c!]_

(L] {mam) Level (m) {mm) Level (m] (ma) (mm) |

Synthetic Rainfall Details
Rainfall Model
Scotland and
©15%82-2018 Inno
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DEFL Consulting Engineers

Ormond House
Upper Ormond Quay

-

LANDS AT MILL/MREESH ROZ
DEFL BEF: 170082

Dublin 7 NETWCORE C2
Date 08/10,/2015 11:17 Designed by DCGE
File CATCHMENT CZ- 08.10.201... |Checked by DMW

Innovyze

Hetwork Z20LA.

Cont

Online

H

De=ign

Control Points

Mean F1

Depth (m} Flow [l/=) |Depth (m) Flow {l/s) |Depth {m] Flow (l/s) |Depth (m} Flow (1/s)
1.5 20 2.7 4.2 T 6.3
2.0 2.8 1.5 T 6.5
1.6 - 2.8 E 67
17 3.2 5.1 E ]
1 2.5 5.2 2 g |
P 3.6 5.6 ] T3
2 3.E 5.8
2.5 2.9 6.0

Head (m) Flow (1/s)

Foint

- kR

ow owver Head Range

been bazed on the Head/Discharge relationship for the

81%82-2018 Innovyze

Strategic Housing Development at Colpe West, Drogheda

Infrastructure Design Report

123



DBFL Consulting Engineers
170092-Rep-010

October 2019

ODBFL Consulting Engineers

Ormond House LA¥DS AT MILL/MRRSE ROCAD
Upper Ormond Quay DBFL BEF: 170082

Duklin 7 HETWORE Cz2

Date Designed by DCGE

File 1.Z201_ .. |Checked by DMW

Innovyze HNetwork Z018:1

o}

i
I
4

i1

aximum Lewel (Bank 1)

Summary of Critical Besults by

Ia

Simunlation Criteria

Areal Peduction Factor
lot 3tart {mins)

et Coeffi

H
Eot Start Level [mm)

Manhole He=adloss Co=ff {Global)

Foul Sewage per hectar= (1/s

Humber of Input Eydrographs 0 Number of Jtorage Structurs=s

Humber of Online Controlz 1. Humber of Ti
Hunber of Offline Controls 0 Number of B=

=/Area Diagrams
1 T -

ime Controls

Rainfall Hodel FER

Region Jocotland and Ireland

1

imm ) 19 .Ul

arF

p Coarse Inertia Status OFF

Margin for Flood Ri

Analysis

Sunmer and Win

15, 30, €0, 122G, 180, 240, 360, 480,

20, 260,

1, aa,

Beturn

Climate Change (%) ip, 10,

Surcharged Flooded Pipe

L 22-6 0.a43 2.4 QE
L 22-8 0.16 7.3 3TRACEARGED
E 3 0.06 1.8 3TRCEARGED

idditional Flow — % of Total Flow
10m?fha Storage
=t

Day {l/pecz/day]

Us/HMH Faturn Climsate Fir=t (X} First (Y} First (B} Owverflow
EN Hame Storm Period Change Surcharge Flood Owerflow Act.

05 /M Depth Volume Flow / Overflow Flow Level
PR Heame [m) [m*) Cap. {li=) [li=) Statns Excesded

Water

oo e

E1982-2018 Innovyze
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DEFL Consulting Engineers Fage 1
Ormond House LAMDS AT MILL/MARSH RBCALD
Upper Ormond Quay LBFL REF: 170082
Dublin 7 NETWCORE C4

I Designed by DCG

File CATCHME 4 010-201 ... |Checked by DMW

Innovwyze HNetwork 2018.1

STORM SEWER DESTCEN by the Modified Bational Method

Design Criterig for C4

Fipe Sipes 3JTANIRRD Manhole Sizes STANDRRD

FSR Rainfall Model — Scotland and Ireland

Beturn Pericd (yemars) 2 BIME 100

I5—&60 {mem} 15.000 Bdd Flow / Climate Change 10

Batioc B 0.281 Minzmim Backdrop He:zight 0.200

Maximm BRainfall (mn/hc) S0 Maximim Backdrop Height 1.500

Mawimom Time of Concentration (mins) 3l Min Design Depth for Optimisation 1. 200
Foul Sewage 0.000C Min Vel for Auto Design only 1.C0

VTolumsetric Funoff Co=ff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Lewel £fits

HNetwork Design Table for C4

£ - Indicates pips length doms not match coordinates

PH Length Pall Slope I Arem T.H. Base k H¥D! DIA Section Type Anto
{m) (m} {1:X) (bal (mins) Flow {1/s) (m=m) SBCT (mm) Dasign

L. 0.078 3 0.0 o &
1 22:0 0.098 © 0.0 s e
E: 21.0 0.028 . 0.0 o o
35 48.5 0.039 O 0.0 s o
2.000 25.000 0.170 170.6 O.078 5.00 0.0 0.600 o 225 Pipe/Comduiz &
1.00¢4 1%.294 0.240 S0.4 000 0.0 0 © 225 Pipe/Conduit of
1.005 11.400 0.240 47.5 300 0.0 0 o 225 Pipe/Conduic ¢
1.006 1.000 0D.050 20.0 3.00 0.0 0 o 225 Fipe/Conduit @

Hetwork Besults Table

US/IL T I.BArea E Basze Poul Edd Flow Vel Cap Flow
{m) (b} Flow (1/s) (1/s) (1/=) (/=)

B
o
|
-
_I:'L

i
W

'
Ha

30, o a 2.40 1D
29.314 c 0.0 1.8 2.80-111. 20.2
2E€.987 0 0.0 2.4  2.87-114.0 253.1
25.787 c.0 0.0 227 el T74.9 28.Z
2.000 4402 S5.48 2%2.820 o.o78 @.0 0.0 2% ‘1.0 35.7 10.Z
il ] 41.25 g. 0.390 o0 4.4 1l.46 38.0
1.005 40.80 g. 0.390 0.0 .83 75.7
1.008 40 .88 6. G .390 o.0 2.84 11£.9
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Appendix D

OPERATION AND MAINTENANCE OF SUDS FEATURES

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 132



DBFL Consulting Engineers
170092-Rep-010 October 2019

HYDRO-BRAKE" FLOW CONTROL
MAINTENANCE AND SAFETY DATA SHEET

MAINTENANCE

Mormally, little maintenance is required as there are no moving parts within the Hydro-Brake™
Fiow Control. Experience has shown that if blockages occur they do so at the intake, and the
cause on such occcasions has been due to a lack of attention 10 engineering detail such as
approach velocities being too low, inadeguate benching, or the use of units below the minimum
recommended size. Hydro-Brake™ Flow Controls are fittled with a piveting by-pass door, which
aliows the manhoie chamber to be drained down should blockages occur. The smallier type
conical units, below the minimum recommended size, are also supplied with roding facilities or
Vortex SUppressor pipes as standard.

Following installation of the H}'I:II'D-BIEKER Flow Control it is vitally important that any extraneous
material i.e. Bullding materials are removed from the unit and the chamber. After the system is
made live, and assuming that the chamber design is satisfactory, it s recommended that each
unit be inspected maonthly for three months and thereafter at six monthly intervals with nose
down If required. If problems are experenced please do not hesitate to contact the company so
that an investigation may be made.

Hydro-Brake® Flow Controls are typically manufactured from grade 304 Stainless Steel which
has an estimated life span in excess of the design life of drainage systems.
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&
Stormilechr

SC-160LP, SC-310, SC-740
& DC-780 Design Manual

StormTech® Chamber Systems for Stormwater Management

“ mna\\\xx\mm
NN

i

o

THE MOST AL NAME IN WATER MANAGEMENT SOLUTIONS ®
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THE MOST ADVANGED NAME IN WATER MANAGEMENT SOLUTIONS™
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The StormTech Technical Services Department assists design professionals in specifying StormTech storm water systems. This assistance
includes the layout of chambers t0 meet the engineer’s volume requirements and the connections to and from the chambers. The
Technical Department can also assist converting and cost engineering projects cumrently specified with ponds, pipe, concrete and other
manufactured storm water detention/retention products. Please note that it is the responsibility of the design engineer to ensure that the
chamber bed kayout meets all design requirements and is in compliznce with applicable laws and regulations governing this project.
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This manual is exclusively intended to assist engineers in the design of subsurface stormwater systems using StormTech chambers.

Call StormTech &t B60.529. 6188 or BEB.892 2694 or visit our webaite at www.stormtech.com for tschnical ana product information. 1
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1.1 INTRODUCTION

StormiTech stormwater managemesnt systems allow

storm water professionals to creats mors profitabls,
smvironmentally sound developments. Compared with
othar subsurface systems, StormiTech systems offer
lower overall installed cost, supenior design flexibility and
enhanced performance. Applications include commercial,
rasidential, agricultural and highway drainaga.

StormiTech has invested over $10 million and many years
in the development of StormiTech chambears. These
innovative products excesd tha rigorous requiremeants
of the standards goveming the design of thermoplastic
SWUCTIUres.

1.2 THE GOLD STANDARD IN STORMWATER
MANAGEMENT

The advancad dasigns of StormTech chambers wars
created by implemesnting an aggressive ressarch,
developmeant, dasign and manufacturing protocol.
StormiTech chamber products astablish the new gold
standard in stormwater managasment throwgh:

* Collaborations with experts in the fisld of buried plastic
structuras and polyolafin materials

* The development and utilization of new testing methods

and propristary test methods

Tha use of thermoformed prototypas to verify
enginesnng modsls, parform in-ground testing and
install observation sites

* Tha invastment in custom-designed, injection molding
equipment

The utilization of polypropylens and polysthylane as
manufacturing matorials

* Tha daesign of molded-in features not possible with
traditional thermaoformed chambers

Section 3.0 of this design manual, Structural Capabilities,
provides a datailad description of the rmsearch,
development and design procass.

Mary of StommiTech's unique chamber featurss can
banefit a site developer, stormwater systam dasigner,
and installer. Whare applicabla, StormiTech Product
Specifications are refersnced throughout this design
manual. f StormiTech’s unique product bensfits ars
important o a stormwater system design, consider

including the applicable StormiTech Product Specifications

on the site plans. This can prevent substitutions with
infaror products. Rafor to Section 14.0, StormTech
Product Specifications.

1.3 PRODUCT QUALITY AND DESIGN TO

INTERMATIONAL STANDARDS

StormiTech chamibers are designed to mest the full scops
of design requiremsnts of Saction 12.12 of tha AASHTO

LRFLC Bridge Daesign Specifications and produced to the
requirements of the American Society of Testing Materials
(ASTM) Intemational spacifications F2418 (polypropyleng
chambers) and F2922 (polysthylens chambers).

Stormilech chambers provide the full AASHTO safety
factors for live lcads and permansent sarth loads. The two
ASTM standards mentionad previously ars linked to tha
AASHTO LRFD Bridge Design Specifications Saction
1212 dasign standard. Both ASTM standards reqguirs that
the safety factors includad in the AASHTO guidancs ars
achieved as a prorequisite to mesting aither ASTM F2418
or ASTM F2922 StormiTach chambers ars also dasigned
in accordancs with ASTM F2787, “Standard Practice

for Structural Design of Themeplastic Comugated

Wall Stomwater Collection Chambers™ which providas
specific guidancs on how to design thermoplastic
chambers in accordance with AASHTO Saction 1242,
Thess standards provide both the assurancs of product
quality and safe structural design.

For non-propristary specifications for public bids that
snsure high product quality and safe design, consider
including tha specification in Section 15.0 Chamber
Specifications for Contract Documents.

1.4 TECHNICAL SUPPORT FOR PLAN REVIEWS
Stormilech's in-housa technical support staff is availabls
to review proposed plans that incorporate StormTech
chamber systems. Thay ars also available to assist with
plan conversions from existing products to StormiTach.
Mot all plan sheets are necessary for StommiTach's review.
Required sheets include plan view sheetis) with design
COMoUrs, cross sactions of the stormwater system
ncluding catch basins and drainage dstails.

When specifying StormiTech chamibers it is recommendad
that the following items are included in projact plans:
StormiTech chamber systam General Notes, applicable
StermiTech chamber illustrations and StormTech chamber
system Product Specifications. These items ars available
in varicus formats and can be obtained by contacting
StormTech at 1-860-529-8188 or may ba downloaded at
www._stormtech.com.

StormiTech's plan review is imitad to the sols purposs

of datermining wheathar plans mest StormiTech chambar
systems’ minimum requirements. Itis the ultimata
responsibility of the design engineer to assure that
the stormwater system’s design is in full compliance
with all applicable laws and regulations. StormTach
products must be designed and installed in accordancs
with StormTech's minimum requirsments.

SEND PLANS T:
E-mail: info@stormtech.com.

2 Call StormiTech st 860.529.8188 or BBB.G92.2694 or vizit cur websits 2t www.stormtach.com for technical and proowct informstion.
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2.0 Product Information

StormT:g:h*

2.1 PRODUCT APPLICATIONS

StormTach chamber systems may function as stormwatsr
detention, retention, first-flush storags, or some
combination of thess. The StormTech chambers can be
used for commercial, municipal, industrial, recraational,
and residential applications especially for installations
under parking lots and commercial roadways.

One of the key advantagss of the StormTech chambar
system is its design flexibility. Chambers may be
configured imo bads or trenches of various sizes or
shapes. Thay can be camralized or decantralized, and fit
on nearly all sites. Chamber lengths enhancs the ability o
develop on both existing and pre-developed projects. The
systems can be designed sasily and efficiently around
utilities, natural or man-made structuras and any other
limiting boundaries.

2.2 CHAMBERS FOR STORMWATER DETENTION

Chamber systams have besn ussed sffectively for storm
wataer detention for over 15 years. A detention system
temporarily holds watsr whils it is released at a defined
rats through an outlat. Whils some infiltratson may

oocur in a detsntion system, it is often consideraed an
snvironmantal benefit and a storags safety factor. Ovar
T0%% of StormiTech’s installations are non-watsrtight
detention systems. There are only a few uncommon
situations whare a datention system might need to

limit infilraticn: the subgrads soil's bearing capacity is
significantly affected by saturation such as with expansive
clays or karst soils, and; in sensitive aguifer arsas where
the depth to groundwater does not mest local guidslines.
Adequate pretreatment could sliminate concems for the
latter cass. A thermoplastic liner may be considersd for
both situations to limit infiltration.

2.3 STONE POROSITY ASSUMPTION

A StormiTech chamiber system requires the application
of clean, crushed, angular stons below, betwesn and
abowe the chambars. This stone serves as a structural
componsnt while allowing conveyance and storags of
stormwatar. Storags volumes examplas throughout this
Dasign Manual are calculated with an assumption that
the stone has an industry standard porosity of 40%:.
Actual stone porosity may vary. Contact StormiTech for
information on calculating storm water volumes with
varying stone porosity assumptions.

2.4 CHAMBER SELECTION

Primary considerations when salecting batwean the SC-
160LP, SC-310, SC-740 and DC-780 chambers are the
depth to restrictive layer, available area for subsurfacs
storage, cover height and outfall restrictions.

The StormTech SC-160LP chamber shown on page

4 is the smallest of the chamber family and has bean
optimized 1o fit in the shallowest of applications. This
enira low profile chamber allows for storage of 1.01 ft/ft*
03P/} [minimun] of storags.

StormiTech systems can be infsgrated into retrofit and
New Construction projacts.

The StormTech SC-310 chambar shown on page 6 is idaal
for systems requining low-rise and wids-span solutions.
This low profile chamber allows tha storags of large
volumes, 1.3 ft3/7t (040 m?/me) [minimum}, at minimum
dapths.

Like the Stormtech 5C-310, the StormiTech SC-310-

3 found on page 8 allows for a design aption for sites
with both Emited cover and limited space. With only 37
of spacing batwsan tha chambers, the SC-310-3 still
provides 1.3 f3/ft* (0.40 m*/mF) [minimum)] of storage.

The StormiTach SC-740 chamber shown on pags 10
optimizes storage volumes in relatively small footprints.
By providing 2.2 fr¥/ft2 (0.67 m®/mé) [minimum] of storage,
the SC-740 chambers can minimize excavation, backfill
and associated costs.

The DC-780 chamber shown on page 12 has been
developad for thoss applications which exceed the
maximum 8 ft (2.44 m) burial depth of the SC-740 and SC-
30 chambers. The DC-780 is a modifisd varsion of the
SC-740 allowing it to reach a maximum burial depth of 12
ft (3.66 m). The dasign of the DC-780 chamber, like othar
StormiTech chambers, is designed and manufactured

in accordancs with the AASHTO LRFD Bridge Dasign
Specifications as well as ASTM F 2418 and ASTM F 2787
ensuring structural adeguacy for deeper systams.

The end corrugations of the DC-780 chamber have not
been modified in order to allow connactions to the SC-740
chambear. This will allow hybrid systams utilizing both
chambers in ons system design.

Call StonmiTech 5t 860.529.6188 or B86.892.2694 or visit our websits 5t www.stormtech.com for technical and product information., 3
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StormTech SC-160LP Chamber

Designed to mest the mast stringent industry parformance standards for superior structural
intagrity while providing dasigners with a cost-effactive method to save valuable land and
protect water rescurces. The Stormmilech system is designed primarily to be used undsr
parking lots, thus maximizing land usage for commercial and municipal applications.
stormTech chambars can also be usad in conjunction with Green Infrastructurs, thus
enhancing the performance and axtending the sarvica life of thase practices.

Tha SC-160LP chambear was dovelopad for infiltration and detention in shallow cover
applications

= Only 147 (350 mm) required from top of chamber to bottom of pavement
* Only 127 (300 mm) tall

+ |nstalls toe to toe—no additional spacing betwasan rows

StormTech SC-160LP (not 1o scale)
Hominal Chamber Specifications
Siza (LxWicH) B5.47 x 25.0° x 12.07 (2170 x 635 x 305 mm)
Chamber Storage 6.85 2 (019 m7)
Min. Installed Storage* 15.0 f° 0.42 m)
Waight 24.0 bz {10.9 kg)
*Azzumes 67 (150 mm) stone above, 47 (100 mm) below and sione between
chambers with 0% stone porosity
- ——i 90,7 (2304 men) ACTUAL LENGTH |_

Shipping 3° (200 mm] & 6" (150 mm)

- RKINGS ey
132 chambers/palist (115 ) ] |— ON SOLID END CAP ¥ ' 1 ' ' R ' ' ' ‘ '
Meedcppalet i Ry 0
Roshisek me | T

{472 mem)
- 84" (21688
(200 mm) I‘_ INSTN.LE:DLEP“:“}JTH
25, ) KNARARRRARARARS
25.0°
(B35 mm) _"i |"_

EMBEOMENT STOME SHALL D A CLEAK, CRUSHED AN ANGULAR

GRARULAR WELL-GRADED SCILWSGROGATE MINTURES, <35%
BIOREWITH AN ASSHTO K3 DESISHATION BETWEDN 83 AND T

[FINES, QOMPACT 1M 87150 o) MAX LIF TS TCH 0 PROCTOR

(ORI, BEE

CHAMBERS SHALL BE OE DESIGMED e ACCORCSNCE W TH ASTM FITar
“STAKDHRI PEACTICE FOR STRIUCTUNRAL DERGH OF THERMOPLASTIO
L COLLEETION

PAVEMERT LAYER [EESGHED
Y STE DESIGN BNGRNDIDT

; T
w
b rﬂ:-‘ !-Fm Romk
X l e WK
) |
T
DESTH OF S50KE TO DE

SIGLE LAYIER OF GEOGRID [C134G0 T0 BE RS TALLED
ETATEN R SR SEAEITLE AN BAE TEHE

WAL TOVIR: 70 BOTTON OF FLEXOLE PAVIMENT. FOR UNPSYED IMSTALLATIONS WHERE AU TTIHG FRIM VEMICLES MAY OCCUR, INCREASE COVIR: TO 337 (295w

THE INSTALLED CHAMBER 5YSTEM SHALL PROVIDE THE LOAD FACTORS SPECIFIED IN THE AASHTO LAFD ERIDGE DESIGN SPECIFICATIONS SECTION 12.12 FOR EARTH AND LIVE LOADS, WITH
CORSIDERATION FOR IMPACT AND MULTIPLE VERICLE PRESENCES.

4 Cail StormTech st 860.529. 8188 or BEE.E92_2694 or visit our websits at www.stormtech.com for technical and prodguct informaation.
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SC-160LP Cumlative Storage Volumes per chamber
Assumes 40% Stone Porpsity. Calculations are Based Upon a 4”

100 mm) Stone Base Under Chambers. Amaount of Stone Per Chamber

=t —— -
ﬁ::‘: I T :ﬁﬂ:\; :-::‘;f;]’ sc6Le 118) 12009) 1309
20 {508) Stone .85 {0104 1400 J0.396) Boeniarmiien bieesa w0 Zeow.
Pile) Cowr 685 pang) 150 10382 Swonfech SCHBOLP | SS0T) | 10M@E) | 1,197 0E
18 (45T} .85 [0:194) 1301 {0.368) Wote: Azzumez & (150 mm) of tone above and only embedment ztone
743 6.85 f0.104) 12,51 {0.354) between chambers.
16 (406) £.85 [0.184) 1202 0380 2 s
15 [381) 680 {0183 1,49 (0.325) Ex PerC y* {m?)
14356} 667 0.189) 1092 0.309) i Stone Foundation
. o ot e TN
iy i i SC-150LF 14011 1602 | 1803
0258 478 [0.105) 781 D221) lmﬁgsmmmmmaimmd_u‘{smin]ulm_muﬂmui
agg) 430 10.178) £.91(0.196) excavation will vary az depth of cover increases.
B3 3.36 0.005) 5.07 i0.169)
7(178) 258 0.073) 501 0.142)
B{152) 1.7 {0.050) 402 0114)
50127} 088 0.025) 201 08s)
40102} ) om 1.98 (L0586}
3(78) Stone om 1,48 (0.042)
2(51) i i o 0.98 0028)
1425) [ % om .43 [0.0%4)

Note: Add 0.49 ft* {0.014 m*) of storage for each additional inch (25 mm) of stone
foundation_

4 e -
n.HLHmHMMH@ 11\“&&1““ \
i+i iH Hi :ﬂ Lg“ 15 ﬂ lh l" |\ 1‘\\ ! \' | M\ “1‘ (B8 1§ Y
|k|l||h“ i‘” \\,\.\,\.\.;' 1d4%

'1 H N 1“ .’d | “ 4 |‘ ﬁl l\ \ \\ \\l M 11

ll'ilH““
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StormTech SC-310 Chamber

Designed to meet the most stringent industry performance standards
for superior structural integrty while providing designers with a cost-
effective method to save valuable land and protect water resources.
The StormTech system is designed primarily to be used under parking
lots, thus maxtmiar\gland usagefor prmale [comrnerma!] and pubivc:
Bpercat:orr& t

=, thus enhancmgthe perfarmanoe and extendmgthe
service life of these practices.

SwomiTech SC-310 Chamber (not to scale)

Nominal Chamber Specifications
Size (LeWx H) 8547 % 3407 % 1B.0° (2170 x 884 x 408 mm)
Chamber Storage 147/ (042m%)
Min. Intalled Storage* 0 (088 m)
Weight 37.0 Ibs (16,8 kg)
*Assumes 67 (150 mm) stone above, below and between chambers and 40%
stone porosity.
—| 50,7 (2304 mem} ACTUAL LENGTH |—
Shipping
41 chambers/paliet
108 end caps/paliet
e s T o
18 pallats/iruck Ll INSFECTICN PORT
180 35,4* (2169 mm}
(406 mm) INSTALLED LERGTH
B
ol

EMBEDKHENT STOME SHALL BE A CLEAN, CRUSHED AKD ANGULAR
ETORE WITH AR AREHTO M BESIGNATION BETWEEN B3 AND 85T

CHAMWBERS SHALL MEET THE RESUIREMENTS POR
ASTM 3B POLYPROPLERE (PP CHAVEE fof
O AT PRS2 POLUYETHY LERE | FE} CHAVBE fod

GRAKULAR WELL-GRAGED S0ILAGOREBJATE MINTURES, b
FNEE, COMPALT 1M &° (150mm | MAX LFTE TO 35w PROCTOR
DENZITY. SEE THE TABLE OF ACCEPTABLE FiLL MATERIALE.

CHAMBERS SHALL BE BE DESIINED I ASOORDAMCE WITH A5TH F2T8T
STANDARD FRACTICE FOR STRUCTURAL DESKIK OF THERMOPLASTIC
CORFIGATED WhLL STORMWATER COLLECTION CHAMBERE".

PAVEUENT LAYEN (DESIGHED
ERGINEER)

ADS GEOEY THETICE 801 T MON-WOVEN

CHPACITY OF BUBORADE E0LE

i iLing IR TO BOTTOR OF FLEXIELE PAVEWENT, FOR LUNPAVED IRSTALLATIONS WHERE RUTTIMG FRON VEHCLES MAY OOCUR, MCREASE OOYER 70 247 (830 mmi.

THE IRSTALLED CHAMBER SYSTEM SHALL PROVIDE THE LOAD FACTORS SPECIFIED IN THE AASHTD LEFD BRIDGE DESIGN SPECFICATIONS SECTION 212 FOR EARTH AND LIVE LDRDS, WITH
COMSIDERATION FOR IMPACT AND MULTIPLE VEHIGLE PRESEMCES.

6 Call StormTech ot 860.529 6188 or BE8.892_2694 or vizit cur webasite at www_stormtech.com for technical and product informatian.
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$C-310 CUMLATIVE STORAGE VOLUMES PER CHAMBER
Assumes 40% Stone Porosity. Calculations are Based Upon a
6" (50 m Stone Base Under Chambers.

w1 | 1470 [.416) o) | 2 | 18858
27556 | rampes 3021 {0.855) SOMTEASC-T0 | WT(04) | TOMS) | IST(D) | 404(
L) Shewe . HLT0 UM ] S ] Note: Assumes 6° (150 mm) of stane above chambers, &7 (150 mm) row
2EEI0} Cover 147004 2063 [0.611) spacing and 8% stone porosity.

28 (509} 14700.416) 2784 (0788

23(584) 1470 0.416) I7.05 [0TES) Amount of Stone Per Chamber

22 {553} | 14.70 (0.476) 2626 (0,748}

21533 | 14,64 0.415) 25430720}

20(508) | 1442 0.450) 24.54 [0.695) . |

19 a3 14.22(0.403) 2158 {0.668)

18457 1368 (0.387) 2247 (1536} | zm's | A | EM
17 43z} 12,99 {0.368) 2125 0.602) i SR s S
18 40g) 1217 [.385) 1857 (358 SomiTech SC-310 | 1830(11mY | 2480(15m7) | zgiiemy |
15 (381] N2510.318) 18,62 .28) Nerte: Assames 67 (150 mm) of stone above, and between chambers.

14 (356} 10.23 {0.290) 17.22 [ 435)

13(330) | 915 [0.260) 1578 [0, 447} 'UnhmeEmmﬁuanrl:hmberyd‘lm’]

12 (305} | 7.9 p.227) 1420 D.425) i ' G Found

11279) 8780192 1277 (0362}

10 (254} 5.51 0.156) 1122 0318

Qg 4.19 118 Q.64 (0.278)

8203} 2,63 0.0&1) B0 [0.22T) Note: Assumas 67 (150 mm) of row saparation and 187 (450 mm) of cover. The
70178 143[0.041) B.40 (0.181) wolums of excavation will vary as the depth of the cover increases.

B1152) | ] 4T410.134)

{127} | 0 395 10.112)

4102 - [ 3.6 {0.090)

a7} | ) 2.37 {067

2(51) | [ 1,53 (0,046}

125) ¥ [ 079 Pz

Wote: Add 0.78 £ (0.022 ) of starage for each additional inch. {25 mm] of stane
foundation.
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StormTech SC-310-3 Chamber

The proven strength and durability of the 5C-310-3 Chamber allows for a
design option for sites where limited cover, limited space, high weater table and
escalated aggregate cost are a factor. The SC-310-3 has a minimum cover
requirement of 16" (400 mm) to bottom of flexible pavement and reduces the
spacing reguirement between chambers by 50% to 3" (76 mm). This provides a
reduced footprint overall, reduces aggregate needed, and allows the designer
to offer a traffic bearing application yet onrnply with water table separation
regulations. S 5

Green Infrastructur

n with

&, thus enhancing the perforrnarrc:e and extending
the service life of these practices.

StormTech SC-310-3 Chamber (not 1o scale)

Nominal Chamber Specifications
Size (Lx W x H) 5.4 x 34.07 x 16.07 (2170 x 864 x 408 mm)
Chamber Storage 14.7H (0.42 m)
Min. Installed Storage*  29.3 8 (0.83 m)
Weight 37.0 Ibs (16,5 kg)
“Azsumes 6 (150 mm) stone above and below chambers. 37 (76 mm) row —| 90,7 (2304 ram) ACTUAL LENGTH I_,_
spacing and 40% stone porosity.
S 156 12" (300 men)
Shipping {398 mem) CIAMETER MAX,
41 chambers/pallet
=1y 8 I IGl&IRI&ISIA LS
Wonopnipetell _.l |- scH nAﬁEETD%!*ég‘ﬁﬂozE
£
18 palletsitruck [25' ""'“" INSPECTION FORT
18.0° BS.4" {2169 mm]
r cm: E*rn) IMETALLED LENGTH
e
(864 mem)
CMETDMENT 3T OME THALL B A CLTAN CFLISHED AND AMNGLAS CIRANULAR W EL L-SRADED SOV LASCRECATE MATLIRES 5%

TN WA TH R4 AAGAIT O M CHESIG HAT KOS TWIEN WA T ~ PINES, COMPAGT 1M £ {2 Sl MAAX LIFTS T 2% FROCTOR
CHAMUIFS SHALL MEET THE FECILERESATHTS F O f EMEITY. SEE THE TARLE OF ACCEFTARL EFILL MATERALS

ST A1 FUILSFIRCIL ENE (FF) CHARMIERS:

R AT M PRSP TR EME (P CH MBS

CPUMEEFS SMALL BE BE DESIGHED |4 ACCOFTWMCE WITH ASTM P27
" ANDINTD) FRACTICN FOR STRUCTURAL DI OF THIRMFLASTIC

AD S BT MONCEN PG AT ED WAL ST MWAT IR COL LEC TION K HAMBEN .
GRCTENT LE ALL ARCHIND CLEAN, CRUSHEL,

e ] PAVERMENT LAYER (DESGHET

B STE DESIGN ENGMEER)

f MED
| B T CIESIGN ENG NEETRA” (50 ey M
e T30 e TER
TE DESCN ENGNIER B FESFONSELE FOR
THE EMSLING THE R LIRET) BEARNG
CAPACT ¥ CF SLBGRADE S0LS

MMM O R T BT TOM CF FLEMIELE. FASEMENT. FORLIMPANED INIST AL LATICHMS WiHETSE. FILITTING FROM WEFICLES MAY OO0, INGFEASE COWER T0 34 (500 mm)

THE INSTALLED CHAMEER SYSTEM SHALL FROVIDE THE LOAD FACTORS SFECIFED IN THE AASHTO LRFD ERIDGE DESIGN SFECIACATIONS SECTION 12.12 FOR EARTH AND LIVE LOADS, WITH CONSIDERATION
IFOR IMFACT AND MULTFLE VEHICLE PRESENCES.

8 Cal StormTech ot B60.529.6188 or BBB.692.2694 or vizit cur websits 2t www.stormtech.com for tschnical and proguct information.
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b4
St T‘&sl _

SC-310-3 CUMLATIVE STORAGE VOLUMES PER CHAMBER
Assumes 40% Stone Porosity. Calcutations are Based Upon a 6"

Storage Volume Per Chamber ft* (m*)

28 (711} A 1470 {0.416) 29.94 {0.831)

27 (686 | 1470 {0 418) 20,60 [L10) b

26 (660) Stone 1470 .418) IT.67 {TED) 147(042) | 203(08T) | 327095 | 381 (1.08)
25(835) Cover 1470 [0.416) 2714 0769 .

24 {640} 1470 {1.416) 2641 (0745) mmﬂmmmms Lol Lo
21(584) 1470 [D.416) 25,86 0.727)

22(558) 1470 {41} 2495 0.707)

21(533) 1454 [0.415) 2418 u6as) Amaount of Stone Per Chamber

20 {508) 14.43 04100 23.36 [0.661)

19483 1422 {1.40) 2247 [0.636)

18 45T) 1268 0,387 21,41 [0E06)

7 (432} 1299 [D.368) 2025 [0.573)

18 {406} 12.17 (0.345) 1.0 0539}

:::;;: :;;Ex :::m scaea | 172apn | 226813 | 2p12(17)
i P R Note: 67 (150 mm) of stone above and and 37 (76 mm) row spacing.
12 {305} 799 {02265 13.58 {0.385)

@7y 678 0157) 213 [0.343) Excavation Per Chamber yd® (m*}

@5 5.51 {0156} 063 {0.301)

S8 419 (0118 911 [0.238)

81203) 2.83{0.080) .56 §0.214)

778} 143 0041) 5.98 [0.169) SCam3 | 2600 | 30p® | 34g6
61152} [} oit) 439 (0124) Mote: Acsumes 3 (6 ) of row separstion aad 6° 150 mum) o tone sbove
5127} | o) 166 (0.104) &° {400 mm) of cover. of excavation will vary
4102} P om 293 0.003) lsﬁﬁwfmucmms

(78 F o 2,18 [0.062)

2(51) om 146 0.041)

1{25) Y o 073 {.021)

Nete: Add 0.73 ft? {0.021 m) of storage for each additional inch (25 mm) of stone
foundation.
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StormTech SC-740 Chamber

Designed to meet the most stringent industry performance standards
for superior structural integrity while providing designers with a cost-
effective method to save valuable land and protect water resources.
The StormTech system is designed primarily to be used under parking
lots, thus maximizing land usage for private (commercial) and public
applications. = chambers can also be used

th Green | , thus enhancing the performance and
extending the service life of these practices.

Ak e

StormTech SC-740 Chamber (not to scale)

Nominal Chamber Specifications
Size {Lx W x H) 85 47 x 5107 x 30.0° (2170 % 1.205 x 762 mm)
Chamber Storage 4591 (1.30m7)
Min. Installed Storage*  TA0H° 212 m3
Weight T4.01s (32 6kg)
907 {2304 )
“Assumes B (150 mm) sione above, below and between chambers and I_ ACTUAL LENGTH
4% sione porosity. e S
i AT AT AT T

247 (800 miv)

Shipping DIAMETER haax, || || ||| || |||||‘| || ||I
___w—_ _.'|_|1J|.I|!|IJLl:l'illl|.'|T||IIE|I_i'I||I|I i L

122
E.4* (2165 mm)
T INSTALLED LENGTH

o e @omm 1 1 —| ag5r (1168 mm) |.__'|—

o
(T m)
1.0 1
l'_ {1255 mm) _'{
EMBEDMENT STORE SHALL BE A CLEAN, CRUSHED AND AMGULAR AU AR WL L-GRADED SO0 RGEROGRATE WKL
ETOME VITH AN AASHTD W43 DESIGRATION DETWIEN & AND #aT PIRIES, COMPAOT 1M 57150 mm MAK mmm
DEHSTY. SEE THE TAILE OF PILL MATERIALE.

CHAMBERS 54811 B BE COBGRED IH ACCORDAMNCE WITH ASTM FITET
STANDARD PRACTIOE FOR BTRUTTURAL DESGN OF THERWOPLASTIC
COFRUGATED WiLL STORMAATER COLLECTICH CHAMBE RS

FEVEMENT LAYER (DESGHED
EHGREDR)

“MIRILIM SOVER 70 BOTTOM OF FLEX . FOR UNPAED RS TALL TING PR ‘COCUR, IOREASE COVER TO 247 J52 remi
THE INETALLED CHAMBER 5YSTEM SHALL PROVIDE THE LOAD FACTORS SPECFIED IN THE AAZHTO LEFD BRIDGE DESIGK SPECIFICATIONS SECTION 12.12 FOR EARTH AND LIVE LOADE, WITH
CONSIERATION FOR INFACT AND MULTIPLE VEHICLE

10 Call Stormilech at 860.529. 5188 cr BE8.892.2694 or vizit cur websails at www.stormtech.com for technical and product informetion.
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Stornilech

SC-740 CUMLATIVE STORAGE VOLUMES PER CHAMBER
Assumes 40% Stone Porosity. Calculations are Based Upon a 6"

Storage Volume Per Chamber ft* {m?)

42 [106T) A 45.80 (13000 7480 2.121)
&1 {50a1) | 45,80 {1.300) 7377 (2.088)
40 (M8} Stone  46.00{1.300) 7264 .O5T) SC-T40 Chamber | 458113 T4.8(21) B1723) 88.4 2.5)
28 o) Cover  45.00{1.300) 7152 2025}
30 {965) —l' 45.001.300) 70.30 {1083} Note: As;l:dm'ﬂmrl]mmm chambsrs, 67 {150 mm) row
37 (940 v 45.90 (1.300) 60,26 (1.961) ¥ ! i
36 (914} 45,90 (£.300) 681 (1.929)
35 fBag) 45,85 {1.208) 156,90 1.897) Amount of Stone Per Chamber
34 [BE4) 45,68 (1.294) 65,75 [1.862)
33 [B38) 45,41 (1.286) 64,46 [1.825)
32 [B13) 4481 (1.268) 6207 (1.783)
et oy R
20T 1.9 (1.188) s789 (1539 METRIC KILOGRAMS jn) 150 mm 300 mm 250 mm
28 M1} 40,80 (1.155) 56,08 {1.587) SC-TdO 3,450 {2.1) 4,170 2.5 4,400 {3.0)
27 (BRE) 3954 (1120 54T {1.534) Hote: Azsumes 6° (150 mm) of stone abowe and between chambers.
26 (B0 38.88{1.081) 52.23 (1479}
25 3674 50.23 (1422}
nm m:“;ﬂ 4819 (1,365) Volume Excavation Perl}anberyd‘ EITI’J
23(584) 364 0953 45,71 (1.306)
22 [558) 5.9 {0.906) 44,00 [1.246)
21 {533 30.20 .858) 1.85 (1.185)
20 {508) 75.54 {0.608) FUET {1.123)
0 (483} 26.74 {0TET) ITAT (1.061) Note: Assumes 67 (150 mm) of row separation and 187 (450 mmj of cover. The
18 45T} 24.88 {0.705) 35.23(1.897) volume of excavation will wary as depth of cover increases.
7 432) 2300 [0LES1) 32,06 [0.938)
16 (406) 21,06 10.506) 3088 {0.868)
15 (381} 19083 {0 541) 28.36 {0.803)
14 (356) 17.08 {0.484) 26,03 .737)
13 (330} 15.04 {0.426) 2368 {0.670)
12 {305) 12,07 {0.367) 21.31 (0608}
11 279) H0.57 {0.308) 18.92 {0L538)
0 254} B740.247) 16.51 {0L4BA}
a(229) .58 0.186) 14.00 [0.399)
8203 4.41 [0.125) 1166 (0.330)
71178} 2.21 P.06T) 2:21 0.264)
6 (152} [ om 678 [0.191)
5127} | om 5.63 {0,160}
4102} Stone o 451 0.428)
376 Foundstion am .38 (0,096}
2051) [ o 225 L.064)
1 (25) ¥ o 143 {0.032)

Note: Add 1.13 ft! (0.032 m*) of storage for each additional inch of stone
: (o.032m rage (25 mm}

Cail StormTech at 860.529_8188 or BB5.892. 2694 or vioit our wsbzoite at www_stormtech_com for technical and product information. 1
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StormTech DC-780 Chamber

Designed to meet the most stringent industry performance standards for superior
structural integrity while providing designers with a cost-effective method to save
valuable land and protect water resources. The StormTech system is designed
primarily to be used under parking rnts thus maximizing lamnd us-uge for private
{cammerclal} and puhhc applic&tlcns grmlech chambers can also be used
ture thus enhancing the performance and
erlendmg the service life of these practlces

= 12" (3.6 m) Deep Cover Applications

= Designed in accordance with ASTM F2787 and produced to
meet the ASTM 2418 product standard.

= AASHTO safety factors provided for AASHTO Design Truck
{H20 and deep cover conditions.)

StormmiTech DC-780 Chamber (not to scale)

Nominal Chamber Specifications
Size (Lx W H) 5.4 x 51.0" x 30,07 (2160 x 1295 x 762 mm} 50,7 (2304 ren)
Chambser Storage 4626 (130 M) | AL LENTIN |
Min Inztalled Storage® TE4f (2.2 m%) ! i |' M
*Assumes 97 (230 mm) stone below, 8" (150 mm) stone abowe, 8" | |
{150 mm) row spacing and 40% sione porosity.
| ] Ll.' I.ﬂ |.'FJ "ll |'J lf' l\'||1
Shipping i AU AR R
88,2° (2168 mm)
St chanberzimiel | INSTALLED LENGTH |
80 end caps/pabiet
12 pallet/truck
LEr
T (s me) T
el T T GO G L A CL ki, CRAS ET: AR A Gl AR GRARL AR WELL-GRALED S s GRR EGATE M XTURES %
AT WWITH Al Ak ST i T S W o o TV o e T FINES, COMPACT Iv I (130 o) WA XLIFTS TO @6% PROCTOR:

N il oA LL W T AGITI i T AR CERGTY. S THE TARLE OF ACCEPTARLE RLL BATERALS.

SPEC FCATION FOR POLTPRPLERE PP IC ORRUGATED
WAL & TCREMA T RCOALEC TN OSSR

AL GO TH ETIC i T e AR

SROTENTILE AL AL (A R, CRLSHET)
KA A R DB T STORE
|

34 AR oL 5 S i 8 A RN AT ABRTI VT

E LEATH F STONE O ECETERM e
T [ M Gl s . o iy

R ERTICAL s .' T
F \_ / y y‘J
I?lﬁm-h—‘ e e .
SOTE L GAE RGRERR 6 RESPORRE FOR.
THE CRSA N T P LR ARG —
CAPACITY OF SRR AR GO S

R AL S R TS B OV TION 0 LSS BLE P ERET, P L PAVED INGTALL ATICNS WHERE RATTING FROS V EHCLES SAT COCLUR, IR A COAER T 5 (141 mrs.

THE INGTALLED CHAMEER SYSTEM SHALL PROVIDE THE LOAD FACTORS SPEQFED IM THE ARSHTO LRFD ERIDGE DESIGN SPECIRCATIONS SECTION 12,12 FOR EARTH AND LIVE LOADS, WITH
CORSIDERATION FOR IMFACT AND MULTIPLE VEMICLE PRESENCES.

12 Canl StormTecn at 860.529.81688 or B66.892.2694 or Visit cur website at www.stormtech.com for tachnical and proguct information.
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Stormilech

DC-780 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based Upon a 97 (230 mm) Stone Base Under Chambers.

Depth of Walsr in Cumulatve Chamber | Total Systsm Cumuiative

Sysiam Inches (mm) Siorage fit” (m’) Storage ft’ (m?)
4501143 4627 (2.310) TEAT [2.222) 9 @20 o 1044 0,267
4411118 | 4627 [1.310) TTH4 (2190} ] o 001 [p.258)
431,087 Sme  46.27 (1010} TE21 (2158} 7178 om 789 0.223)
42 (1,067) Cover  46.27(1.310) TEDE 2 126) £(552) 0i) 78 (.191)
& (1,041} 48,37 [1.310) TI.06 (2.004) 5(127) o o 563 160}
4001096} ¥ 8271310 7283 (L062) Az o 451 [0.128)
39 1891 46,27 (1.310) 7171 {2.090) 3 (7} om 238 [0.096)
38 [865) 4621 (1.308) T0.54(1.998) 2(51) om 2.25 [0.064)
7 {840) 4504 {1,304) 69,32 (1.063) 1(25) 010 143 [0.032)
% 914) 4576 (1.206) BRI (1.926) Mote: Add 1.13 ft! (0032 m) of Storage for Each Additional Inch [25 mm) of
35 (889 4515 (1.278) 6653 (LBE4) B*blﬂlFﬂlfll-rﬂml{ll = e
24 (36d) W12 EASY (LB Storage Volume Per Chamber ft* (m)
3 E3E) 4338 {1.228) 6321 (1790)
e 47.28(1.108) B1.43 (1740}
T [78T) 4111 (1.184) 50,58 (1.688)
30 [T82) 531125 STT0(1.634) #(my |9 (230 mm] | 12° (200 mm) | 187 (450 mm)
2071 3047 (1.088) 5576 (1.579)
= o e s nc-7e0Chember | TEA(2Z) | THARD) aBey | seEs
27 (B8] 3549 1.005] 5172 {1.464) Note: Azsumes 40% parosity for the stane, the bare chamber volume, 6°
26 (B60) 32.90(0.960) 42,63 (1.405) {150 mm) of stone above, and &7 {150 mm) row spacing.
25 (£35) LT AT52{1.346)
) 2054 0.065 4538 11.285) Amount of Stone Per Chamber
23 [584) WIT L) AL1B(122T)
23 (559) 26,96 J1L7E3) 40.97 {1180}
71553 25,10 [0.711) TAT2 (1.096)
21 (508) Z10LEST) 6,45 (1.032)
1087 21.25 L6 T4.16{0.367) 0 |
{57 1926 0.545) T1E4[0.902) | smeomo
174838 TEDE. 458 b Note: Assemes 5° (150 mm] of stone above, and between chambers.
16 (408) 15.12 {0.430) 2714 (0.768)
L] il 17 RATE P01} Volume Excavation Per Chamber yd* (m?)
4 [358) 10,08 [0.311) 22.36 (D633
13330 883 0.350) 19,95 10.565)
12(305) .66 0.168) 17.52 (.486)
1 ErY 4,46 [0.128) 15.07 {0427}
Ll 220064 1261 §036T) Nete: &" (150 mm) separation between chamber rows and 187 (450

mm) of cover. The volume of excavation will vary &z depth of cowver increases.
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2.0 Product Information

2.5 STORMTECH CHAMBERS

StormTaech chamber systams have unigue featurss to
improve sita optimization and reduce product waste.

The SC-160LP, SC-310, SC-740, and DC-780 chambars
can be cut at the job site in approximately 6.57 (165 mm)
incraments to shorten a chamber's length. Designing and
constructing chamber rows around site obstacles is casily
accomplished by including specific cutting instructions

or awsll placed “cut to fit" nots on the dasign plans. The
last chamber of a row can be cut in any of its corrugation’s
valleys. An end cap placed into the timmed cormugation’s
crast completes the row. The trimmed-off piece of a
StormiTach chamiber may then be usad to start tha next
row. Sea Figure 4.

To assist the contractor, Stormilech chambers are molded
with simple assembly instructions and arrows that indicate
the direction in which to build rows. Rows are formad by
overlapping the next chamber's “Start End™ comugation
with the praviously laid chamber's end corrugation. Two
people can safely and efficiontly form rows of chambers
without complicated connectors, special tools or haavy
squipment.

Product Specifications: 2.2, 24, 25,29 and 3.2

FIGURE 4 - Distance Between Corrugations (not to scale)
SC-740 Chamber

CREST 14 FL

VALLEF 13 FL 7

S8* (147 mmy

BUILD ROW I THIS DIRECTION

SC-310 Chamber

CREST T4FL
VBLLEY 13PL
BE" (165 mmi 12 FL

-5.8° (147 mmi

BUILD ROAW N THES DIRECTION —

SC-160LP Chamber

B6.4" (2955 mm)
INSTALLED LENGTH
m

2.6 STORMTECH END CAPS

Thea StormiTech end cap has features which maks the
chamber systam simpls to design, easy to build and mors
versatila than other products. StormiTech and caps can ba
sasily secured within any cormugation’s crest. A molded-
in handle makes attaching the and cap a oneporson
oparation. Tools or fastansrs are not required.

StormTech end caps are required at sach end of a
chambser row to prevent stons intrusion (two per row). The
SC-740 and DIC-780 end caps will accept up to a 247 (600
mim} HDPE inlst pipe. The SC-310 end cap will accspt

up to a 127 (300 mm) HDPE inlet pipe. The SC-160LP will
accapt sither a 67 or 8” (150 mm or 200 mm) HDPE inlst
Pipe. Saa Figure 5.

Product Specifications: 3.7, 3.2, 3.3and 3.4

FIGURE 5 - Chamber End Caps (not 1o scale)
SC-740/ DC-780 End Cap

o of

SC-T200C-T50 CHAMBER FABRICATED END CAP (TOP AND: BOTTIOM FEED)
FIFES SIZEE RANGE FROM £ {150 mm] TO 247 (500 mm)
{INVERTE VARY WITH PFE SIZE}

SC-310 End Cap

A mA AN

ac»:lnmsﬁ FAERICATED END CAF (TOF AND BOTTOM FEED]
IPES BIZES RANGE FROM 5™ (150 mm) T 127 (300 me)
[INVERTE WVARY WITH FIFE SIZE)

SC-160LP End Cap

y/@)

SC-180LP CHAMEER END CAF

14 Cail StormiTech st B60.529.6168 or BBB.B92.2694 or visit cur wabsits at www.stormtech.com for technical and proguct information.
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3.0 Structural Capabilities

3.1 STRUCTURAL DESIGN APPROACH

When installed per StormiTech’s minimum reguiramants,
StormiTech products are designed to sxcoed Amarican
Association of State Highway and Transportation Officials
{AASHTO) LRFD recommended design factors for Earth
loads and Vehicular lives loads. AASHTO Viehicular live
loads (previously HS-20) consist of two heavy axle
configurations, that of a single 32 (142 kN) kip axls and
that of tandem 25 (111 kN) kip axles. Factors for impact
and multiple prasenceas of vehicles snsure a consarvative
dasign whera structural adequacy is assumed fora

wide range of strast lagal vehicle weights and axle
configurations.

Computer modsis of the chambers under shallow

and deep conditions wera developed. Utilizing dasign
forces from computer modsls, chamber sections wers
gvaluated using AASHTO procedures that conseder thrust
and momsnt, and check for local buckling capacity.
The procedures also considerad the time-dependent
sirength and stiffness properties of polypropylene and
palyethylens. These proceduras wers developed in a
resaarch study conductad by the National Cooperative
Highway Research Program (WCHRP) for AASHTO, and
publishad as NCHRP Beport 438 Recommended LRFD
Specifications for Plastic Pipe and Culverts. Proguct
Specifications: 2.12.

StormiTech doss not recommend installing StormiTech
products undemaath buildings or parking garages. Whan
specifying the StormiTech products in close proximity 1o
buildings, it iz important to ensure that the Stormilech
products are not recsiving any keads from thesa structures
that may jeopardize the long term parformance of tha
chambers.

3.2 FULL SCALE TESTING

After developing the StormiTech chamber dasigns, the
chambers wers subjectad w0 rigorous full-scals testing.
The test programs verified the predicted safety factors of
tha dasigns by subjacting the chambers to mors sovare
load conditions than anticipated during service life.
Capacity under kve loads and desp fill was investigatad by
conducting tasts with a rangs of cover dapths. Monitoring
of long term dsep fill installations has besn done to
validats the long tarm performance of the Stormlech
products.

3.3 INDEPENDENT EXPERT ANALYSIS

StommiTech worked closely with the consulting firm
Simpson Gumperz & Hager Inc. (SGH) to develop and
evaluate the SC-160LP, SC-310, SC-740 and DC-TE0
chamber designs. SGH has word-renowned expertisa in
tha dasign of buried drain age structuras. The firm was the
principal investigator for the NCHRP rassarch program
that daveloped the structural analysis and design methods
adoptad by AASHTO for thermoplastic culverts. SGH
conductad dasign calculations and computer simulations
of chamber performancs undar various installation and
live load conditions_ They workad with StormTech to
design the full-scals test programs to vernify the structural
capacity of the chambers. SGH also cbsarvad all full-
scale tests and inspected the chambers after complstion
of the tasts. 5GH continues to be StormTech’s structural
consultant.

Call StormTech st B60.529 81886 or B86.892.2694 or visit cur websits at www.stormtech.com for technical and produet information. 15
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3.4 INJECTION MOLDING

To comply with both the structural and design
requirements of AASHTO's LRFD specifications and
ASTM F2787 as well as the product requiremsnts of
ASTM F2418 or ASTM F2922, StormiTech uses propristary
injection molding equipment to manufacturs the
chambers and end caps.

In addition to mesting structural goals, injection molding
allows Stormlach to design added features and
advantages into StormTech’s parts including:

+ Pracise controd of wall thickness throughout parts
* Precize fit of joints and end caps

= Maolded-in inspaction port fitting

= Molded-in handles on end caps

+ Maolded-in pipa guidas with blade starter slots

+ RAepeatability for Quality Control (See Section 3.6)
Product Specifications: 2.1, 3.1 and 3.3

3.5 POLYPROPYLENE AND POLYETHYLENE RESIN
StormiTech chambers are injaction molded from
polypropylensa and polysthylens. Polypropylena

and polyethylene chambers are inharantly resistant

to chemicals typically found in stommwater run-off.
StommTech chambers maintain a greatar portion of their
structural stiffness through higher installation and service
temperalures.

StormiTech polypropylens and polysthylens are virgin
matarials spacially designed to achieve a high 75-year
crasp modulus that is necessary to provides a sound kong-
term structural design. Sincs the modulus remains high
well beyond the 75-year value, StormTech chambers can
axhibit a service life in excess of 75 years.

3.6 QUALITY CONTROL

StormiTech chambers ars manufactured under tight
quality control programs. Materials are routinely tested
in an envircnmentally controlfled lab that is verifiad every
six months via the extarnal ASTM Proficiency Testing
Program. The chambsr matenal propartiss are measurad
and controlled with procedures following 150 90012000
requirsmants.

Statistical Process Control (SPC) techniques are applisd
during manufacturing. Establizhed upper and lower
contral limits are maintained on key manufacturing para -
meatars to maintain consistent product.

Product Specifications: 2.13 and 3.6

16 Call StormiTech at 860.529.8188 or 888.892_2694 or visit our wabzits 3t www_stormtech_com for tschnical and product information.
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4.1 FOUNDATION RECUIREMENTS

StormiTech chamber systams and embadment stons may
be installed in various mative soil typas. Tha subgrads
bearing capacity and chamber cover height determine
tha required depth of clean, crushed, angular stons for
the chamber foundation. The chamber foundation is

tha clean, crushed, angular stone placed between the
subgrads soils and the foet of the chamber.

As cover height increases (top of chamber to top of
finishad grade) tha chambers foundation requiremeants
increass. Foundation strangth is the product of the
subgrade soils bearing capacity and the depth of

clean, crushed, angular stone below the chambear foot.
Table 1 for the SC-160LP, Table 2 for the SC-740 and S5C-
310, Table 3 for the 5C-310-3, and Table 4 for the DC-
780 spacify the required minimum foundation depth for
varying cover heights and subgrade bearing capacities.

4.2 WEAKER SOILS

For sub-grads soils with allowabls bearing capacity less
than 2000 pounds per square foot [[2.0 ksf) (96 kPal],

a geatschnical enginesr should evaluate the specific
conditions. Thess soils are often highly variable, may
contain organic matenials and could be more sensitive to
moistura. A geotechnical enginear's recommendations

TABLE 1 - SC-160LP Bearing Capacity Table
ssUMEeSs No spacing)
Minimum Required Foundation Depth in Inches (mm)

StormTez:h'

may include increasing the stona foundation, improving
the bearing capacity of the sub-grada soils through
compaction, replacement, or other remedial measures
inciuding the uss of geogrids. The use of a tharmoplastic
liner may also be considered for systems installad in
subgrada soils that are highly affectad by mostura. The
project enginesr is responsible for ensuring overall site
sattlement is within acceptabls limits. A geotachnical
enginesr should always review installation of StormTach
chambers on organic soils.

4.3 CHAMBER SPACING OPTION

Mo spacing is required between the SC-160LP chambers.
StormiTech requires a minimum of 87 (150 mmj) clear
spacing bsetwesan the fast of chambers rows for the
SC-310, SC-740 and DC-780 chambers. However,
increasing the spacing betwean chambsar rows may
allow the application of StormiTech chambers with eithar
less foundation stone or with waaker subgrade soils.
This may be a good option whers a vertical restriction
on site prevents the use of a deeper foundation. Contact
Stormlech’s Technical Service Department for more
information on this option. In all casas, Stormilech
recommeands consulting a geotechnical enginsear for
subgrads soils with a bearing capacity less than 2.0 ksf
(96 kPa).

10 3 f ] ] B § f ] (] [ f ] ] ] ] g k] g g
[0:31} (1] (5m | (1500 | (509 | (150) | (S0 | {150) | (9500 | @150) | ps0) | (1500 | (2300 | (230§ | ¢230) | @on) | 2800 | (2509 | =30y | ooy
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TABLE 2 - SC-310 and SC-740 Minimum Required Foundation Depth in inches (millimeters)
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TABLE 3 - SC-310-3 Minimum Reguired Foundation Depth in inches (millimeters)
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5.0 Cumulative Storage Volumes

Tables 4, 5, 6 and 7 provide cumulative storage volumas for the SC-160LP, SC-310, SC-740 and DC-780 chamber systoms.
This information may be used 1o calculats a detentionfatention systam's stage storage volume. A spreadshest is available
at www_stormtech.com in which the number of chambers can be input for quick cumulative storage calculations.
Product Specifications: 1.1, 22 23, 24, and 2.6

Table 4 - SC-160LP Cumulative Storage Volumes Per Chamber  Table 5 - SC-310 Cumulative Storage Volumes Per Chamber

Assumes 40% Stone Porosity. Calculations are Based Assumas 40% Stone Porosity. Calculations are Based
Upon a 47 (100 mm) Stone Base Undear the Chambers. Uporn a 67 {150 mmy) Stone Base Under the Chambers.
in Systemn Ehamber Storage mm
Inches: {mm) i {m) hteﬂlm] ﬂ'{m‘j ﬂ.‘h‘}
22 (559 b 6.85(0194) mlﬂpm] zafm] 14.70 [0.416) 31.00 0.378)
1 (533) 6.85 (0.194) 14.49 (0.410) 14.70 [D.416) 30.71 (0.855)
20 (506) Smne g 85 (0.194) 14.00 (0.395) zs- Smra 1470 [0.416) 29,42 (0.833)
19(483) ESE 85 (0194) 13.50 (0.382) 25(635) Cover 1470 (0.416) 2B.63(0.811)
18 (457) 6.85 (0.194) 13.01 (D.368) 24 (610 14.70 (0.416) 27840788
17 1432) ¥ 6.85(0194) 12.51 0.354) 23 [534) Y 147004160 | 2705(0766)
16 {406) 6.85 (0.194) 12.02 (0.340) 22 (559) 14.70 [0.416) 26.26(0.748)
15(381) 6.830 (0.193) 11.49 {0.325) 21533 1464 (0.415) 2543 (07200
14 (356} .67 (0.189) 10.92 0.309) 20 (508) 14.49 [0.410) 24 540 695)
13 {330 6.38 (D.181) 10.25 (0.290) 19483) 14.22 [0.403) 23,58 (0.668)
12 (305) 5.94 (0.168) 9.49 (0,269 18 {457) 13.68 {0.367) 22 47 (0.636]
11279 540 (0.153) 8.67 (0.246) 17 (438 12.99(0.368) 21.95(0.602)
10 {254) 478 (0135) 7.81 {0.221) 16 406) 1217 [0.345) 10.97 (0.566)
9 (229) 410 {0.116) 6.91 (0.196) 15 (381 N0y | 18620528
81203) 3.36{0.095) 5.97 {0169 14356 10.23 (D290 1722 (0.488)
T(178) 2.58(0.073) 5.01 {0.142) 13(330) 915 (D260) 1578 (0.447)
6 (152} 1.76 (0.050) 402 (0114} 12 (305) 199 {0.227) 14.29 (0.425)
50127} 0.89 3.0 (0.085) 11 (279) 678 10.192) 1277(0.362)
4(102) A 0(0) 1.98 (056 10{254) 5.51 (0156) 1122 {0.318)
3(76) swe  0f0) 148 {0.042) 9(229) 110N 964 0.278)
2(51) s W 1L L) 0.99 (0.028) B{203) 283 (0.081) 8.030.227)
1§25) ¥ 010 0.43(0.014) 7(178) 1.43 (0.041) £.40 (0.181)
Nosde: Al (.43 {5 (0074 m?) of storage for sach additional inch 6{152) A 0 474({0134)
(25 mmyj of stons forndaton. 5(127) i} 3% 003
4(102) Stone 0 316 (0.090)
3(76) Foundation 0 237 (0.067)
2(51) 0 1.58 (0.046)
1(25) L 0 0790022

Note- Add 0.70 fF {0022 m*} of storage for aach additional inch
(25 mmy of sione foundation

20 Call Stormilech at 860.529.51688 or BBB.692_2694 or vizit cur website at www.stormtech.com for ischnical and product information.
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5.0 Cumulative Storage Volumes Stormilech
Table & - SC-740 Cumulative Storage Volumes Per Chamber Table 7 - DC-780 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based Assumas 409 Stone Porosity. Galculations are Based
Upon a 87 (150 mm)} Stone Bass Under thre Chambears. Ugon a 97 (230 mm) Stone Base Under the Chambers.
Depth of Waler Cumulafive Total System Depth of Water Cumulafive Total System
in System Chamber Storage | Cumulafive Storage in System Chamber Siorage | Cumulafive Storage
Inches (mm} I {nr) T () Inches {mm} it {mr) ()
42 (1067) 4 4590(1.300) T4.90 (2121} 45(1143) A 4627 (1.310) 78.47 2.227)
41 (1041) |  4590(1.300) 7377 (2.089) 44 (1118) | 4627 (1.310) T7.34(2190)
40{1016) Stone 4590 (1.300) 7264 (2.057) 43(1092) Stone 46.27 (1.310) 76.21 {2.158)
39 (991) Cover 4500(1.300) | 71.52(2025) 42(1067)  (COVET 46971310 | 75.08(2126)
38 (965) 4590 (1.300) 70.39(1.993) 41 (1041) 46,27 (1.310) 73.96 (2.004)
37 (948) ¥ 4590 69,26 {1.961) A0(1016) ¥ 4627131 72 83 2.062)
36 (914) 459001300 | 6817 (1.929) 39 (@9) 46.27 (1.310) 1.0 (20300
35 (Bag) 4585 (1.298) 56.98 (1.897) 38 (965) 46.21(1.309) 70,54 (1.998)
34 (B64) 4569(1.294) 6575 (1.862) 37 (948) 46.04(1.304) £9.32 {1963}
33 (838 45.41(1.286) 64.46 {1.825) 36 (914) 4576 {1.296) 68.02 {1.926)
32813 4481 (1.269) 62.97 {1783 35 (BAY) 4515 (1.278) 56.53 (1.584)
31 (787) 44.01(1.248) 61.36 (1.737) 34 (B64) 44.34(1.255) 649101838
30(762) 43,06 (1.219) 59,66 (1.689) 33 (B38) 43.36 (1.228) B3.21 [1.790)
29(737) 4198 (1.189) 5789 1.639) 323 42 291198 6143 [1.740)
28(711) 40,80 (1155 56.05 {1.587) 31 (787 4111 (1164) 5959(1688 |
27 (686) 3054 (1.120) 5417 (1.534) 30 (762 30,83 (1128) 57.70(1.634)
26 (B60) 3818 (1.081) 52 23 (1.479) 29(737) 38.47 (1.089) 55,76 {1.579)
25 635) 36.74 (1.040) 50.23 (1.422) 2B(711) J7.01 (1.048) 53.76 (1.522)
24(610) 35.22(0.977) 4819(1.365) 27 (686) 35.49(1.005) 51.72(1.464)
23 (584) 33.64 (0.953) 4611 (1.306) 26 (B0 33,90 {0.960) 49,63 {1.405)
22 (559) 31.99 (0.906) 44,00 (1.245) 25 (635) 32.24 D913 47.52(1.346)
21533 30.29(0.858) 41,85 (1.185) 24 [B10) 30.54 (0.865) 45,36 (1.285)
20(508) 26,54 (0.B08) 39067 {1.123) 23 (564) 2877 (0.815) 4318 (1223
19 (483 26,74 (0.757) 3747 (1.061) 22 (559) 26.96 (0.763) 40.97 (1160)
18 457) 2489 (0.705) 35.23(0.997) 21533 2510{071) 3872 (1.096)
17 (432) 23.00{0.651) 3269(0.939) 20 {508) 2319(0.657) 36.45(1.032)
15 (406) 21,06 (0.596) 30,68 (0.869) 19(483) 21.25 [0.602) 34.16 (0.967)
15 381) 19.09 {0.547) 28.36 0.803) 18 {457) 19.26 (0.545) J1.64 (0.902)
14 (356) 17.08 [0.484) 26.03(0.737) 17(432) 17240488 |  2950(0835)
13 (330) 15.04 {0.426) 23,68 (D.670) 16 (408 15.19 {0.430) 27140769
12(305) 1297 {0.367) 21.31 (0.608) 15 (381) 1310(0.371) 2476 (0.701)
11279 10,87 (0.309) 18.92(0.535) 14 [356) 10.98 (0.311) 22360633 |
10 (254) 5.74(0.247) 16.51 (0.466) 13 [330) 883 (0.250) 19.95 (0.565)
9(229) .58 (0.186) 14.09 (0399 12 (305) 666 (0.189) 17,52 (0.496)
B(203) 441 (0125) 166(0330) | 11 279) 446 (0.1265) 15070427 |
7ii78) 221 [0.063) 9.21 (0.264) 10 254) 224 (0.064) 12,61 (0.357)
6(152) A 0 6.76 [0.191) 9(229) L o 10:14 (0.287)
5{127) | 0 5.63 (0.160) 8(203) 0 9,01 (0.255)
40102 | smpe 0 451(0125) 7(178) 0 7890.223)
3(76) Foundation 0 3.35 [0.095) B{152) 1] 6.76 [019)
2(51) 0 2.75 [0.064) 5(127) Stone 0 5.53 {0160)
1(25) 0 113 (0.032) 40109 Foundation 0 451 (0123}
Note: Add 1.13 i (L0232 m”) of storage for sach additional inch 3(78) 0 3380098
{25 mm) of sivne fowndation. 2(51) 0 2.25 (0.064)
125 v o 113 {0.032)

Note: Add 113/ ([0.032 mr') of sforage for each additiona fech
{25 rwm) of sione fovadation

Call StormTech st B60.529. 8188 or B86.892. 2694 or vizit owr websits at www.stormtech.com for technical and product information. 2
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6.0 Required Materials/Row Separation

6.1 CHAMBER ROW SEPARATION

StormiTech SC-740, SC-310 and DC-780 chambers must
be specified with a minimum 6" (150 mm| space batwesn
tha feat of adiacent parallsi chambsr rows. No spacing is
requirad betwesn the SC-1B0LP chambers. Increasing the
space between rows is acceptabls. This will increass the
storage volume dus to additional stone voids.

6.2 STONE SURROUMNDING CHAMBERS

Befar to Table 8 for accaptable stons materials.
StormiTach requires clean, crushed, angular stong balow,
betwsgen and above chambers as shown in Figure 6.
Acceptabls gradations are listed in Table 8. Subroundad
and rounded stone are not accsptable.

6.3 GEOTEXTILE SEPARATION REQUIREMENT

A non-woven geotaxtils that mests AASHTO M285
Class 2 Saparation reguiremsnts must be applied asa
separation layer 1o prevent soil intrusion into the clean,

Table & — Acceptable Fill Materials

|ttt | e SEERS | oo e

crushed, angular stone as shown in Figure 6. The
geotaxtils is requirsd batwesn the clsan, crushad, angular
stons and the subgrade soils, the excavation’s sidewalls
and the fill materials. The geotextile should complataly
envelope the clean, crushed, angular stone. Overlap
adjacent geotsxtile rolls per AASHTO M288 ssparation
guidelines. Contact StormiTech for a list of acceptable
geotaxtiles.

6.4 FILL ABOVE CHAMBERS

Rsfar to Table 8 and Figure 6 for acceptabls fill matsrial
above the 6" (150 mm) of clean, crushad, angular stona.
Minimurm and maximum fill requiremeants for the SC-
160LP, SC-740, SC-310 and DC-780 chambers ars shown
in Figure 6 below. StormiTech requires a minimum of 247
(800 mm) of fill in non-paved installations whers rutting
from vehicles may cccur. Table 8 provides details on

soil class and compaction requirements for suitabls fill
materials.

Finad Fill: 7l irterial for layer ‘T starts
from Ehe top of the TG u,l:’;trnbm ;lﬂmm m Prpare par ite desipn Engineer's plans. Paved
D | o the Nexibie pavernent f o “;":;E'Wg"“ : M instafationns ray e siringert raterial e
finished grads above. Mole that e praparation reguiremes.
subibase ey be part of the D" leyer. SFwe i Aty
Cararbar well-graded solf AASHTO MHdS™ Begin Compactions afer 127 (300 mm) of mabarial
Indtal Filk Fl material or fayer T stats | ooecoiy it v, <355 fives A, A, A3 aver tha chambers is reached. wditiared
fiorr e b o v bt slone P ces SopitLme o eyt i 67 (150 i) eris B%s o & frin. 95% proctor
C | B Liyer) to 157 (450 mom) sbove the deresity for wesl graded material and 85% relative
i of e charmizer. Mote hat Most pavement sUbbes AASHTO W' Dersity far mmateriale Fraler
subiase miy be & part of tha 7 kayer. raterials cnbeusedinbau el | 3,357 4,487, 5,56, 518, | gross vebick weight not o exceed 12,000 1bs (53
this layer 67,68, 7.78,8,80, 8,10 | W) Dynarmic foroa nol o xcesed 20,000 b (33 k)
Embedmant stone: Fill surmounding the | Clean, crushed, angular sione, ARSHTO S
B | chambersirom the foundation stone (%' | nominal size distribution 590 8 dor s o 5y | Nocompaction reguired
layer o the T layer abiove bstwaan -2 inch (20-50 mm) s A S Dy
Foundation stone: Fil below chambers Ehl'\.mmeﬂ.arl}h'm AABHTO MH4S"
B | troen the suteate ip to the ot hattery sizms hsdributizn der ey e ee 5y | Puecampact or ol b ahieve & Nl sutace, 31
o the charmier, Mnmmmm T B

Plaase Nobe:

1. ml.mmmam'
wiould state: "claan, e, angular No.

2. BtormTech compaction requirments are med for

ammrg:‘nmms wa‘mmmﬁ also be clean, crushed, angular. For axample, a spacification for 14 Stans
hcabaa}nmmia}s.mm placed and comgacted in 6 (150 men) (MAX) Lifts using two full
compramised by compaction, for standard design losd conditions, a ial surtace migy be achisved by raking of

dragaing wihout compaction equipment. For specal load designs, contact StormTesh for compaction requirements.

Figure & — Fill Material Locations
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22 Call StormiTech at 860,529 8188 or BEB.892_ 2694 or visit cur website at www_stormtech.com for tschnical and product information.
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Tha dasign flexibility of a StormiTach chamber systam
includes many inlatting possibilities. Contact Stormilech's
Technical Sarvice Departmeant for guidancs on dasigning
an inlet systam to mest specific sits goals.

7.1 TREATMENT TRAIN

A property designed inkst system can ensurs good watsr
quality, sasy inspection and maintsnancs, and a long
systam servics life. StormiTech recommends a treatment
train approach for inletting an undarground stormmwatsr
managemsnt system under a typical commercial parking
area. Treatment train is an industry temm for a multi-tisred
water quality network. As shown in Figure 7, a StormiTech
recommandsd inlet system can ingxpansively have tiers of
treatment upstream of the StormTech chambers:

Tier 1 - Pre-treatment (BEMP)

Tier 2 - StormTech Isolator® Row
Tier 3 - Enhanced Treatment (BMP)

Figure 7 - Typical StormTech Treatment Train Inlet System
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7.2 PRE-TREATMENT (BMP) — TREATMENT TIER 1

In some areas pre-treatment of the stormmwatsr is required
prior to entry into a stormwater system. By treating the
stormwater prior to entry into the systom, the sarvice

life of the systam can be extended, poliutants such as
hydrocarbons may be captured, and local regulations
mist. Pre-traatment options are often described as a Best
Managament Practice or simply a BMP.

Pre-reatment devicas differ graatly in complaxity, dssign
and sffactivenass. Depending on a site's characteristics
and treatment goals, the simple, least axpansive
pratraatmsant selutions can sometimes be just as effactive
as the complex systems. Options includs a simple desp
sumpsad manhole with a 90° bend on its outlat, baffle
boxes, swil concantrators, and devices that combine
thesa processes. Some of the most effective pretraatment
options combine engineered site grading with vegetation
such as bio-swales or grassy strips.

A

9

Stormilech

Tha typa of pratraatmant device specified as the first
leval of treatment up-stream of a StormiTech chamber
systam can vary graatly throughour the country and
from site-to-site. it is the responsibility of the design
anginear to understand the watar quality requirements
and design a stormwsater treatment system that will
satisfy local regulators and follow applicabls laws. A
dasign anginasr should apply their understanding of local
weather conditions, sits topography, local maintenancs
requiraments, expactad service life, stc. to sslact an
appropriate stormwatsr pre-treatment systam.

7.3 STORMTECH ISOLATOR ROW — TREATMENT TIER 2
StormiTech has a patented technique to inexpansively
aenhance Total Suspended Solids (TSS) removal and
provids sasy access for inspection and maintanancs. The
StormmiTech Isclator Row is a row of standard StormiTech
chambers surrounded with appropriata filter fabrics and
connacted to a manhole for easy accsss. This application
basically creates a filter/dstantion basin that allows water
to egress through the surrounding filter fabric while
sediment is trapped within. it may be best to think of

the Isolator How as a first-flush treatment device. First-
Flush is a term typically used to describs the first 1/2" o
17 (13-25 mm) of rainfall or runoff on a site. Tha majority
of stormwater pollutants are carmied in the sediments of
the firstflush, thersfora the Isclator Row is an sffactive
component of a traatment train.

The StormiTech Isolator Row should be designad with

a manhole with an overflow weir at its upstream end.

The diversion manhols is multi-purposed. It can provida
access to the Isolator Row for both inspection and
maintenance and acts as a diversion structure. The
manhaole is connectad to the Isclator Row with a short
length of 8" (200mm)| pipa for the SC-160LP chambars,
12" (300 mm) pipe for the SC-310 chamber and 247 (600
mm) pipe for the SC-740 and DC-780 chambars. Thesse
pipas are connacted 1o the Isolator Row with an 8
{200mm) precored and cap for the SC-160LF, a 127 (300
mm) fabricated end cap for the SC-310 chamber and a
24" (600 mm) fabricated end cap for the 5C-740 and DC-
780 chambers. The overflow weir typically has its crest
sat batwean the top of the chamiber and its midpoint.
This allows storm water in excess of the Isolator Row's
storagaiconveyance capacity o bypass into the chamber
system through the downstream manifold systam.

Specifying and installing proper geotaxtiles is assential
for efficient operation and to prevant damage to the
system during the JetWac maintenance process. Ina
typical configuration, two strips of woven geotextils that
mast AASHTO M288 Class 1 requiremants ars raquirsd
betwesan the chambers and the stone foundation. This
strang filtar fabric traps sadiments and protacts the stone
base during maintenancs. A strip of non-woven AASHTO
M288 Class 2 geotextils is draped over the Isclator
chamber row. This 6-8 oz. (217-278 g¢/mZ) nonwoven

Call StormTech at 860.529.8188 or B86.892.2694 or vizit cur websits at www.stormtech.com for technical and product information. 23
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Figure & — StormTech Isolator Row Detail
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Note: Mon-woven geotextile over DC-780 Isolator Row chambers is not required.

filter fabric prevents sediments from migrating out of the
chamber perforations while allowing modest amounts of
water to flow ocut of the Isolator Row. Figure 8 is a detail
of the Isclator Row that shows proper application of the
geotextiles. Contact StonmiTech for a tabls of acceptable
gectexties.

Inspection is easily accomplished through the upstream
manhola or optional inspaction ports. Maintanancs of an
Izolator Row is fast and easy using the JetVac procass
through the upstraam manhole. Saction 12.0 explains the
inspection and maintenance process in mors datail.

Izolator Rows can be sized to accommedate either

a water quality volume or 2 water quality flow rate
requirament. The uss of filter fabric around ths Isolator
RBow chambers allows stormmaater to egress out of the row
during and batwaan storm avents. The rate of egression
for design is dependant upon the chamber modeal and
sedimant accumulation on the geotaxtile. Contact
Stormilech's Technical Sarvices Departrnent for more
information an lzolator Row sizing.

7.4 ENHANCED TREATMENT (BMP) — TREATMENT TIER 3
As regulations have becoms more stringant, requining
higher levels of containment removal, water quality
systams may be required to traat higher flow ratas,
greater volumes or to provide a higher level of filtration
or other more sophisticated treatment process.
Stormilech systams can easily be configured with
snhanced treatment techniques locatsd sither upstrsam
or downstraam of the retention or detention chamber
systam. Located upstream of an infilration bad, batwean
the pretreatment devics and the Isolator Bow, snhancsad
traatment provides a high lewvel of contaminant removal
which protects groundwater or batter praserves the
infiltration surface. Located downstream of detantion,
senhanced traatmant providas a higher leval of
contaminant remeoval prior to discharge to a recsiving

body.

Enhanced treatmsnt BMPs are normally applisd whara
spacific regulations and specific water quality product
approvals are in place. Stormilech works closshy with
providsrs of enhanced traatment tachnologiss 1o mast
local requirements.

7.5 TREATMENT TRAIN CONCLUSION

The treatment train is a highly effective watsr-quality
approach that may not add significant cost to a Stonmilech
systam being installsd undar commercial parking arsas.
The StormiTach Isolator Row adds a significant level

of treatment, easy inspection and maintenance, while
maintaining storage volume credit for the costof a
modest amount of geotextile. Finally whare higher lsvels
of treatment are required, StormTech can integrate other
technologies into the treatment train to provide the most
cost effective treatment approach. This treatmant train
concept provides thres levels of treatment, inspection and
maintenance upsiream and downstream of the StormTech
detantion/retantion bad.

24 Call StormiTech at 860.529. 6188 cr BEA.BO2.2694 or viait cur wabsite at www.stormtech.com for technical and product information.
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7.0 Inletting the Chambers

StonnTg?:h

7.6 OTHER INLET OPTIONS

While the three-tiersd treatment train approach is the
recommsndad method of indstiing StormTech chambears
for typical under-commercial parking applications, there
are other effective inlet methods that may be considersd.
For instance, Isolator Rows, whils adding an inexpansive
level of confidencs, are not always necassary. A haader
systamn with fawer inlsts can bs dasigned to further
minimizs the cost of a StormTech systam. There may be
applications where stormmawater pre-treatment may not
bea necessary at all and the systam can be inlst directly
fram the source. Contact StormiTech's Technical Servica
Department to discuss inlet options.

7.7 LATERAL FLOW RATES

Tha embedmeant stone surounding the StormTech
chambers allows the rapid conveyancs of stormwater
between chamber rows. Stormwater will rise and fall
gvenly within a bad of chambers. A single StormiTech SC-
740 chamber is able to releasse or accapt stormwater at a
rate of at least 0.5 cfs (14.2 I¥s) through the surrounding
stons.

7.8 INLETTING PERPENDICULAR TO' A ROW DF
CHAMBERS WITH INSERTA TEE

Thera is an easy, inexpansive mathod to parpandiculary
inlet a row of chambers. Simply connect the inlst dirsctly
to the chamber with an Inserta Tee. Figurs 9 shows a
typical detail along with the standard sizes offerad for
aach chamber modsl.

Figure 9 — Inserta Tee Side Detail

foundation stona. Inlst flows from top inlets also produce
impingsmeant scour potential. Scour potential is reduced
when standing water is prasent over the foundation
stone. Howewear, for safe design across the wide range of
applications, StormTech assumes minimal standing watsr
at the time the design flow occurs.

To minimize scour potential, Stormilech recommends
the installation of woven scour protection fabric at each
imlet row. This enablas a protectad transition zons from
the concentrated flow coming out of the inlet pipe to

a uniform flow across the entire width of the chamber
fior both top and bettom connections. Allewabls flow
ratas for design are dependent upon: the slevation of
inlet pipe, foundation stone size and scour protection.
An appropriate scour protection geotextils is installed
from the end cap to at least 10.5' (3.2 m) for the SC-310,
SC- 740 and DC 780 chambers for both top and bottom
feading inlst pipas.

Sas StormiTech's Tach Sheot #7 for guidance on manifold
sizing. ADS's Technical Services department can also
assist with sizing inlet manifolds for the StormiTech
chamber systems.

Table 94 — Standard Distances from Base of Chamber 1o
Invert of Inlet and Outlet Manifolds on StormTech End Caps

5G-160LP END GAPS

%ﬂlﬁiﬂqﬂl

Al == |
TR camrmn o oy o o e e | TR 1 B e S
owracy

NOTE: SIDE INSEATA TEES CANNOT BE USED ON SC-160LP CHAMEBERS.

7.9 MAXIMUM INLET PIPE VELOCITIES TO

PREVENT SCOURING OF THE STONE FOUNDATION

The primary function of the inkst manifold is to convey
and distribute flows o a sufficient number of rows in

the chamber bad such that thers is ample conveyance
capacity 1o pass the peak flows without creating an
unaccoptable backwater condition in upstream piping o
scour the foundation stone under the chamibers.

Manifolds ars connected to the end caps either at the top
or bottom of the end cap. High inlst flow rates from aithar
connection location produce a shear scour potential of the

080 | 007 20
095 | 008 24
SG-310 END GAPS
L v | we | ey |
58 | 048 146
i5 | 029 ]
14 | 0312 w
05 0.04 12
06 0.05 15
07 0.06 %
0e | o008 24
40 / DG-T80 ENDGAPS
185 | 154 259
_ 165 | 138 41
145 | 1A 89
125 | 104 7
| | 07 229
5 | 042 123
05 | 004 12
06 0.05 15
07 0.06 B
12 0.10 " R
13 0.11 M
18 16 013 20
24 (1200 mm} 01 0.01 3

*See Sl‘ml'l?ﬂl:h'! Tech Sheet #7 for manifold sizing guidance®

Call StormiTech &t 860.529.5188 or BEB.692.2694 o visit cur wabsits 5t www.stormtech.com for technical ana product information. 25
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8.0 OUTLETS FOR STORMTECH CHAMBER SYSTEMS

Tha majority of StormiTech installations ars detantion
systoms and have some type of cutlet structura. An outlet
manifold is genarally designad to ensure that peak flows
can ba conveyad to the outlst structurs.

To drain the systam complstsly, an undsrdrain sys is
located at or below the bottom of the foundation stone.
‘Some beds may be dasignad with a pitched bass to
ensura complets drainage of the system. A grade of 1%
iz usually satisfactony.

An outlet pipe may ba located at a higher invert within a
bed. This allows a designed volums of watar to infiltrate
while excass volumes ars outlet as necessary. Thisis an
sxcsllent method of recharging groundwatsr, replicating a
sita's pre-construction hydraulics.

Depanding on the bed layout and inverts, outlet pipes
should ba placed in the ambedment stone along tha bed's
perimetar as shown in Figures 10 and 11. Solid outlst
pipes should alzo be used to penetrats the StormiTech and
caps at the designed outlet invert as shown in Figura 12,
An Isoclator Row should not be directly penstratad with an
outist pipe. For systams requinng higher outlet flow ratas,
a combination of connections may be utilized as shown in
Figura 13.

In dstention and retention applications the dischargs

of water from the stomwater managameant system is
determined based on the hydrology of the arsa and the
hydraukic design of the system. |t is the design engingar's
responsibility to design an cutlet systam that meats

their hydraukic objectives while following local laws and
regulations.

Table 96 — Maximum Ouilet Flow Rate Capacities from
StormTech Manifolds

OUTLET FLOW
04 | 13
07 | 198
10 | 283
20 | 566
27 | 765
: | 40 | 133
24" {B00 mm) | 70 | 1982
30" (Fs0mmy | 1.0 3
36" (000 mm) | 160 If
427 (1050 mm) | 20 | 623.0.
487(1200mm) | 28.0 7920

Figure 10 — Underdrain Parallel
SECTIONA A

TO QUTLET ~ETONE BEDOING
T A COMTROL LIMDER DAAMAGE
= STHUCTURE FIFE [PER DESIEN]

Figure 11 — Underdrain Perpendicular

— j_!

SECTIONE B
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NONWOVEN
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TOOUTLET CONTROL
STRUCTURE

Figure 12 — Dutlet Manifold

EED PERIMETER

[

BECTIONC_C

FOLATOR|RCW

A A A

TO OUTLET CONTROL
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Figure 13 — Combination Dutlet

MLMBER AND EZE DF UNDER- —  STOAMTECH
DRAANE PER ENGINEER DESIGN CHAMEER
BED FERIMETEA

FOUMOATION
1 ETONE BEREATH
CHAMEER
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26 Call StormiTech &t 860.529.8188 or B68.692_2694 or visit our webeite at www.stormtach.com for technical and procuct information.
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9.0 Other Considerations

StonnTé?:h*

9.1 EROSION CONTROL

Erosion and sediment control measures must be
imagrated into the plan 1o protect the stormwatar systam
baoth during and after construction. Thase practicas
may have a dirgct impact on the system's infiltration
parformancs and lengevity. Vegsetation, temporary
sadiment barrisrs (silt fences, hay bales, fabric-wrapped
catch basin grates), and stratagic stormmawater runoff
managsment may be used to control erosion and
sadimentation. StormTech recommends the use of pipe
plugs on the inlat pipe until the system is in service.

9.2 SITE IMPROVEMENT TECHNIQUES

Whean site conditions are less than optimal, StormiTech
recognizas many msthods for improving a sits for
construction. Some tachnigues includs the removal and
replacement of poor matarials, tha use of engincared
subgrads matsrials, aggregates, chemical treatment, and
mechanical treatments including the use of geosynthetics.
StormTech recommends raferning to AASHTO M 288
guidslines for the appropriate use of geotextiles.

StormTech also recognizes geogrid as a potantial
componant of an engineersd solution to improve site
conditions or as a construction tool for the expenonced
contractor. StormTech chamber systems are compatible
with the use of geosynthetics. The use of geosynthatics
or any other sits improvemsant method doss not eliminats
or modify any of StormiTech's requirsments. Itis the
ultimate responsibility of the design engineer

to ensure that site conditions are suitable for a
StormTech chamber systam.

9.3 CONFORMING TO SITE CONSTRAINTS

StormTech chambers have the uniqus ability to conform
o site constraints such as utility lines, light posts, large
treas, stc. Bows of chambers can be snded short or
imarmupted by placing an end cap at the desired location,
lsaving the reguirad number of chambers out of the

row to get by the obstruction, then starting the row of
chambers again with another snd cap. Ses Figure 14 for
an exampls.

Figure 14 — Ability to Conform to Site Consiraints

= UTILITY LIME

. ¥
s B B S e A e o e e |

LIGHT POST

9.4 LINERS

StormiTech chambers offer the distinet advantage and
versatility that allow them to be designed as an open
bottom detention or retention systaem. In fact, the vast
majority of StormTech installations and designs arg
opean bottom detention systams. Using an opsn bottom
systam snables treatmesnt of the storm watsr through
the undertying soils and providas a volumse safety factor
based on the infilirative capacity of the undarlying soils.

In some applications, howsver, open bottom detantion
systems may not be allowed. StormTech’s Tech Shest

#2 provides guidancs for the dasign and installation

of thermeplastic liners for detention systams using
StormiTech chambers. The major points of the memo are:

Infiftration of stormwater is ganerally a desirabls
stormwater management practics, oftan required by
regulations. Lined systems should only be specifisd
whers unique sits conditions pracluds significant
infittration.

+ Thermoplastic iners provide cost effective and viable
msans 1o contain stommwatar in StormiTech subsurface
systems where infiltration is undesirable.

* PVYC and LLDPE are the mast cost effective, installed
mambrans matarials.

* Enhancad punctura rasistancs from angular aggragats
on the water side and from protrusions on the soil sids
can be achigved by placing a non-woven geotaxtile
reinforcement on sach side of the geomembrans.

A sand undarlayment in lisu of the geotextils
reinforcamant on the soil side may be considered when
cost effective.

Stormilech doss not dasign, fabricate, sall or install
tharmoplastic liners. StormTech recommends
consulting with iner professionals for final design and
instaliation advics.

Figure 15 — Chamber bed placed around light post.

Call StormiTech &t B860.529.6168 or BEE.892. 2694 or visit our webaits ot WWW.stormtech.com for technical and produwct information. 27
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10.0 System Sizing

For quick cakculations, refer to the Sits Calculator on
StormiTech's website at www.stormtech.com.

10.1 SYSTEM SIZING

Tha following steps provide the calculations nacassary
10 size a systom. If you nesd assistance determining
the number of chambers per row or customizing the
bead configuration to fit a specific site, call StormiTech's
Technical Services Department at 1-888-892-2694.

1) Determine the amount of storage volume (V)
required.

It is the dasign enginesr’s sole responsibility to determine
the storage volume required by local codas.

TABLE 10 - Storage Volume Per Chamber

Bare Chamber and Stone
Chamber Foundation Depth
Storage in. {mmj
_fe(w) | G(150) | 12(300) 18450

SC60LP | 685{019) | 150{042) | 170(051) | 209(059)

SC-H0 474 | 31008} | ISTO0) | 404(L1)
SC-T40 450013 | MoEy | \TR3 | sedps

fi'(w?) | 9(230) | 12(300) | 13 (450)
DC-T80 6203 | 78427 | B8RS | A6RH |

MNofe; Assumes 40'% parosiy for the sfone plis fie chamber volume.

2) Determineg the number of chambers (C) required.

To calculats the number of chambers nesdad for
adaquats storags, divida the storags volums (V) by ths
volumes of the selacted chamber, as follows:

C =V / Volume per Chamber

3) Determine the required bed size (S).

To find the size of the bed, multiply the number of
chambers neadad () by sithar:

StormTech SC-160LP
bed area per chamber = 14.8 ft* (1.3 m?)

StormTech SC-310
bad area par chamber = 23.7 {2 (2.2 m?)

StormTech SC-740 /7 DC-780
bed arsa per chamber = 33.8 ft* (31 )

S =(C x bed area per chamber) +

[1 foot (0.3 m) x bed perimetar in feet {matersj]

NOTE: / is necessary fo 20d ane foot (0.3 m) anownd fhe pedimeter of the bed
for and c3ps and working space.

4) Determine the amount of clean, crushed, angular
stone {Vst) required.

TABLE 11 — Amount of Stone Per Chamber

Stone Foundation Depth
8 | f 18"
1208 | 1803 | 1904
21115) 27019 | 34py |
38128 4633 | 35Q9) |
150 mm 300 mm 450 mm
weap7) | weEs | wano) |
1830(1.1) 2900015 | 2090(18
30(27) 4170 (2.5) 4400 3.0
L i 2= 18"
4260 | 47p3 | seay
230 mm 300 mm 450 mm
|0ER3 | 4264ps) | 50800

Nafe: Assumes 87 {150 mm} of stone above, and befween chambers. For
SC-310, 5C-730 and DC-780 Chamberz only.

To calculate the total amount of clean, crushed, angular
stone required, multiply the number of chambers (C) by
tha salected weight of stona from Table 11.

NOTE: Clean, cnrshed, anguiar stone is alse required amund fhe perimetar of
the system.

5) Determine the volume of excavation (Ex) required.
6) Datermine the area of filter fabric (F) required.

TABLE 12 - Volume of Excavation Per Chamber

| Stone Foundation Depth ya® {me)
[ 8" {150mm) | 12" (300 mm) | 187 (450 mm)
sc-160LP | 1spm

sc-310 | zop3 i

[SC-740 55142 | 62047 6852 |
9" (230 mm) | 127 (300 mm) | 187 (450 mm)

berm | sous | swen | soss |

Nafe: Assumes 67 (150 mm| of separation betwesn chamber rows (o
spacing for fie SC-160LF) and 187 450 mm) of cover. The voiume of
excavation will wary as the depth of the cover increases.

Ezch addifional foot of cover will add 3 volurme of excavafion of 1.3 pds’
(1.0 ') per SC-740 ./ DC-780, 0.9 pd=3 (0.7 m3) per SC-310 chamber and
0.55 yds" (D.4m) per SC-160LP chamber.

The bottom and sides of the bad and the top of the
embedment stone must be covered with ADS 601 (or
equal) a non-woven geotextils (filker fabric). The area

of the sidewalls must be calculated and a 2 foot (0.6

mj overlap must be included whars two piecses of filter
fabric ars placed side-by-sids or snd-to-and. Goaotextilas
typically comne in 15 foot (4.6 m) wide rolls.

7) Determine the number of end caps (E.) required.

Each row of chambers requires two end caps.
E: = number of rows x 2

28 Call StormTach ot 860,529 8188 or BE8.B02_ 2694 or visit our wabsite at www_starmtech.com for tachnical and procuct information.
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11.0 Detail Drawings Stormilech

Figure 16 — 47 Ingpection Port Detail
— — 127 (300 mm) MIN WIDTH

CONCRETE COLLAR NOT REQUIRED
FOR LUNPAVED APPLICATIONS

"NYLOPLAST 87 INSPECTION

PORT BOOY OR TRAFFIC

RATED BOX WISOLID 4° {100 mm)
LOCKING GOVER SCHED 40 PVE

CONCRETE COLLAR

FOVEMENT

CONCRETE SLAS 4 (100 mm) A% 110, o)

. i : SCHED 40 PG SCHED 40 FVE
& (150 mm] MIN THICKNESS oAl
i
4* (400 mm)
STORMTECH CHAMBER SanimaL

CORE 4.5° (114 mm) ©
HOLE IN CHAMBER
{4,5" HOLE SAW REQD)

ANY WALLEY
LOGATION

NOTES!
1. INSPECTION PORTS MAY SE CONNECTED THROUGH ANY CHAMBER CONNECT‘IgN DETAIL
CORRUGATION WALLEY. o

2, ALL SCHEDULE £0 FITTINGS TO BE SOLVENT CEMENTED (4" PVC NOT
PROVIDED BY ADS).

Figure 17 — 67 Inspection Port Detail

CONCRETE COLLAR
Sl 18" (450 mmj) MIN WIDTH
~ CONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS
i N - 12" {300 mm) NYLOPLAST INLINE DRAIN
7 T e i BODY WISOLID HINGED COVER
. o i e PARTS 2T 12AGEIP"
o e SOLID COVER: 12880GC"
CONCRETE SLAB ¥ 5 .
& (200 mm) MIN THICKNESS e
die
. &° {150 mm) SOR35 PIPE
| o i STORMTECH CHAMBER
&" (150 mm) INSERTA TEE
PARTS GP26FBSTIP
INSERTA TEE TO BE CENTERED i
ON CORRUGATION CREST

* THE PART# 2T12AGEIPKIT CAN BE
USED TO ORDER ALL NECESSARY
COMPONENTS FOR A SOLID LID
INSPECTION PORT INSTALLATION

Call StoemTech &t B60.529 6188 or 886.892_ 2694 or vizit our webaite &t www.stormtech.com for technical and product information. 29
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11.0 Detail Drawings

Figure 18 — Under Drain Detail

3 BTORMTECH
CHAMBERS —|I ETORMTECH
." \ END GA®
L

II II

| W

[E—

\L NUMEER AND BIZE OF UNDERDRA S FER SITE CESIGN ENGINEER

47 (120 mm} TYP FOR SG-310 STSTEMS
&° (153 mm} TYP FOR SC.740, DCTA0 SYSTEMS

Figure 13 — INSERTA TEE Side Detail

CONVEYANCE FIFE
MATERIAL MAY VARY
[FV'C, HDPE, ETC.]

INSERTATEE
CONMECTION

FLACE ADE GEDZYNTHETICE 315 WOVEN
GEQTEXTILE [CENTERED ON INZERTA-TEE
INLET) OVER BEEDDWNG 3TOME FOR SCOUR

FPROTECTION AT ZIDE MLET CONMECTIONS.
GEOTEXTEE MUST EXTEND &7 {150 mmj
FAST CHAMEER FOOT

ROTE:
FART NUMBERZ WILL VARY BAZED ON INLET PIPE MATERIALE.
CONTACT ETORMTECH FOR MORE INFORMATION.

/- DUTLET MAKIFOLE

STORMTECH
CHAMBER

FOUMDATION STONE
BEMEATH CRAMBERS

1

ADS GEQSYNTHETICS 81T
MNOH-WOVEN QECTEXT|LE DIUAL WaALL
PERFOAATED

HCPE
STORMTECH UNDERSEAN

ENC CAP

1
FOUNDATIEN STONE
BENEATH CHAMBERS

i

ADE GEDSYNTHETICS 21T
HONSMIOVEN GEOTEXTILE

DD NOT INSTALL
= INEERTA-TEE AT
CHAMBER JOINT2

CWVER CORRUGATION

ZIDE WIEW

HEISHT FRCM BASE OF
a—— g ey CHAMBER (X]
SC-310 & (150 mm) 4% {100 mm)
SC-TAD 107 (250 mm) 27 {100 mmm])
DC-780 107 (250 mm) 4" (100 mm]

INSERTA TEE FITTINGS ANVAILAELE FOR SDR 25, ZDA 35, 3CTH 40 IP3
GASKETED & S0LVENT WELD, N-12, HF 3TORM, C-200 OR DUCTILE IRDN

NOTE: SIDE INSERTA TEES CANNOT BE USED ON SC-160LP CHAMBERS.

30 Call StormiTech at 860.529. 8188 or BEB.B92_2694 or visit our webaite at www.stormtech.com for technical and product information.
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12.0 Inspection and Maintenance Stormilech

12,1 ISOLATOR ROW INSPECTION

Begular inspection and maimenancs ars essential

to assure a properly functioning stommwatar system.
Inspection is easily accomplished through the manhole or
optional inspaction ports of an Isolator Row. Please follow
local and OSHA rules for a confined spacs entry.

Inspection ports can allow inspaction to be accomplished
compiataly from the surface without the need for a
confined spacs entry. Inspection ports provids visual
accoss to the system with the use of a flashlight. A stadia
rod may be inserted to determine the depth of sediment.
If upon visual inspaction it is found that sediment has
accumulated to an average depth sxcesding 3" (76 mmj,
cleanout is requirsd.

A StormiTech lsclator Bow should initially be inspectad
immediataly aftsr complstion of the site’s constructon.
Whils every offort should be made to pravent sedimant
from entaring the systam during construction, it is during
this time that excess amounts of sediments are mast
likely to enter any stormwatar systam. Inspection and
maintsnancs, if necessary, should be parformed prior
to passing responsibility over to the site’s owner. Once
in normal servics, a StormTech Isolator Bow should be
inspectad bi-annually untl an understanding of the sites
characteristics is developed. The site’s maintsnance
manager can then revise the inspection schedule based
on exparience or local reguirements.

12.2 ISOLATOR ROW MAINTENANCE

JetVac maintsnancs is recommended if ssdiment has
been collocted to an average depth of 3" (76 mm) inside
the Izolator Row. Mors freguent maintenancs may be
required to maintain minimum flow rates through the
Izolator Row. The JetVac process utilizes a high pressure
water nozzls to propal itsclf down the Isolator Row while
scouring and suspending sediments. As the nozzls is
retrigved, a wave of suspended sediments is flushed

back into the manhols for vacuuming. Most sewer and
pipe maintenance companies have vacuum/ JetVac
combination vehicles. Fixed nozzies designed for culverts
or large diamater pips cleaning ars preferable. Rear facing
jets with an effective spread of at lsast 457 (1143 mm)

are bast. The JatVac process shall only be performed

on StormTech Rows that have AASHTO ciass 1 woven
geotextils over the foundation stone (ADS 3155T or equal).

o e =

is i= not a StormTech product)

Atypical JetVac truck (Th

i

g N

Examplas of culvert cleaning nozzlas appropriata for

Isolator Row maintenance. (Thess are not Stormlach
products).

Call StormTech 5t 860.529.5188 or BEB.BY2.2694 or vizit cur wabsits at www.stormtech.com for technical and product information. H
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STORMTECH ISOLATOR™ ROW - STEP-BY-STEP
MAINTENANCE PROCEDURES
Step 1) Inspect Isolator Row for sedimeant
A} Inspection ports {if present)
i. Ramove lid from floor box frams
i. Ramove cap from inspeaction rissr
ii. Using a flashlight and stadia rod, measurs
dapth of sadimeant
iv. If sadiment is at, or above, 37 (76 mm) depth
procesd to Stap 2. If not proceed o Step 3.
B) All Isolator Rows
i. Ramove cover from manhols at upstrsam
and of lsolator Row
i. Using a flashlight, inspact down Isolator
Row through outlst pipa
1. Follow OSHA regulations for confined
space entry if entaring manhole
2. Mirrors on poles or cameras may be usad
o avoid a confined space enfry

If sadimeant is at or above the lower row of
sidawall holes [approximately 37 (76 mmj]
procesd to Stap 2. If not proceed to Step 3.

Step 2) Clean out Isolator Row using the JetVac process

A) A fad floor cleaning nozzle with rear facing
nozzle spread of 457 (1143 mm) or more is
prafarable

B} Apply muhiple passas of JetVac until
backflush water is clsan

C) Vacuum manhols sump as required during
jetting
Step 3) Replace all caps, lids and covers

Step 4) Inspact and clean catch basins and manholas
upstream of the StormiTech systam following local
guidalines.

Figure 20 — StormTech Isolator Row [not to scale)

114)

12.3 ECCENTRIC PIPE HEADER INSPECTION

Thesss guidsfines do not superceds a pipe
manufaciurer's recommsnded |&M procsduras. Consult
with the manufacturar of the pipe header systam for
specific M procadurss. Inspection of the header system
should be camied out quarterty. On sites which generate
higher levels of sediment mors fraguent inspections may
be necessary. Headars may be accessed through risars,
accass ports or manholes. Maasuremant of sedimant
may bes taksn with a stadia rod or similar devics. Cleanout
of sadiment should occur when the sediment volume

has reduced the storage area by 25% or the depth of
sediment has reached approximately 25% of the diameter
of the structure.

12.4 ECCENTRIC PIPE MANIFOLD MAINTENANCE

Cleanout of accumulated matenal should be
accomplished by vacuum pumping the matarial from the
header. Cleanout should be accomplizhed during dry
waather. Care should be taken to avoid flushing sediments
out through the cutlet pipas and into the chamber rows.

Eccentric Header Step-by-Step Maintenance
Procedures

Locats manholas connactad to the manifold systam

. Remove grates of Covers

. Using a stadia rod, measurs the depth of sediment

. If sediment is at a depth of about 25% pipe volume or
25% pipe diamster procead to step 5. If not proceed
10 5tep 6.

5. Vacuum pump the sediment. Do not flush sediment

out inlst pipes.
6. Replace grates and covers
Record depth and date and schedule next inspaction

[ T

T

Figure 21 — Eccentric Manifold Maintenance

”2_1.23

Pleass contact StommTech’s Technical Services
Departiment at 888-892-2894 for a spreadshest to
sstimata cleaning intarvals.

32 Call StormiTech at 860.520.6188 or B658.802_2694 or visit cur wabeite at www.stormtech.com for technical and product information.
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. StormiTech (*StormTech™ requires installing
contractors to use and understand StomiTech’s latast
Installation Instructions prior to beginning systam
installation.

. Our Technical Services Dopartment offers installation
consultations to installing contractors. Comtact our
Technical Sarvice Represantatives at laast 30 days
prior to system installation to amange a preinstallation
consultation. Our repressntatives can then answer
gquastions or address comments on the StormTach
chamber systam and inferm the Installing contractor
of the minimum installation requirsmants before
beginning the system's construction. Call
860-529-8188 to speak 10 a Technical Sarvice
Represantative or visit www.stormtech.com o
raceive a copy of our Installation Instructions.

. StormTech’s requiremsnts for systems with pavement
design (asphalt, concrate pavers, stc.k Minimum cover
for the SC-740, DC-780 and SC-310 chambers is 18”
457 mm) not including pavement; Minimum cover for
the SC-160LP chamber iz 14" (350 mmij; Maximum
cover for the SC-740 and SC-310 chambers is 967 (2.4
m) including pavement design; Maximum cover for the
SC-160LP chamber is 10" (3.0 m); Maximum cover for
the DC-780 chamber is 12° (3.6 m) including pavemant
dasign. For installations that do not include pavemsant,
whara rutting from wehicles may occur, minimum
requirad cover is 247 (610 mm), maximum cover is as
stated above.

. Tha contractor must report any discrepancias with the
bearing capacity of the chamber foundation matsrials
to the dasign anginoer.

& b

StormT:g:h-

5. AASHTO M288 Class 2 non-woven geotaxtils (fitar

fabric) must be used as indicated in tha project plans.

B. Stone placement betwean chambear rows and around

parimatar must follow instructions as indicatad in
the maost current varsion of StormTech's Installation
Instructions.

7. Backfiling over the chambers must follow

requirameants as indicated in the most curant version
of StonmiTech's Installation Instructions.

8. The comtractor must refer to StormiTech's Installation

Instructions for a Table of Acceptabla Wehicle Loads
at vanious depths of cover. This information is also
available at Stormilech's websits:
www.stormtech.com. The contractor is responsible
for preventing vehicles that exceed StormiTech's
requirameants from traveling across or parking over the
stormwatar systam. Temporary fencing, waming taps
and appropriately located signs are commeonly used to
pravent unauthorized wahicles from entering sensitive
CONSruction areas.

9. The comractor must apply arosion and sedimant

control measuras to protact the stormwater system
during all phases of site construction per local codes
and design enginesr’s spacifications.

10. STORMTECH PRODUCT WARRANTY IS LIMITED.
Contact StormiTech for warranty information.

Call StormTech 5t B60.529.8188 or BEB.692.2694 or visit cur webzits ot www.stormtech.com for technical and product information. 33
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1.0 GENERAL

11 StormTech chambers are designed to contral stom
water runcfi. As a subsurfacse retention systam,
StormmiTech chambers retain and allow effective
infiltration of water into the soil. As a subsurfacs
detantion system, StormTech chambers detain and
allow for the metsrad flow of watar to an outfall.

2.0 CHAMBER PARAMETERS

21 The Chamber shall be injection moldsd of an impact
miodified polypropyiens or polyethylsne copolymer
to maintain adequats stiffness through higher
temperatures experenced during installation and
SOIVICS.

22 The nominal chamber dimansions of the StormTech
SC-740 and DC-780 shall be 30.0" (762 mm) tall,
51.07 (1285 mm) wids and 9077 (2304 mmj long.
The nominal chamber dimensions of the StormiTach
SC-310 shall be 16.07 (406 mm) tall, 34.0" (B&4 mm)
wide and 90.7" (2304 mm) long. SC-160LP shall
ba 127{305mm) tall, 257 {635 mm) wids and 0.7
{2304rmm) long. The installed length of a joined
chamber shall be 85.4" (2169 mm).

23 The chamber shall have a continuously curved
saction profile.

24  The chamber shall be open-bottomed.

25 The chamber shall incorporate an overdapping
comugation joint system to allow chamber rows of
almeost any length to ba created. The overlapping
corrugation joint systam shall be effective whils
allowing a chamber to be timmed to shorten its
overall length.

26 The nominal storage volume of all StormiTech
chambers includss the volume of the clean, crushed,
angular stona with an assumead 409 porosity. The
nominal storags wolume of a joined StommiTech SC-
40 chamber shall bs 74.9 ft* (2.1 m*) per chambar
whan installed per StormiTech's typical details.

This equates to a storage volume par unit arsa of
bed of 2.2 fi¥/ft* (0.67 m*m"). The nominal storage
volums of a joined StormiTech DC-780 chambsr

shall ba 78.4 ft* (2.2 m7) por chamber whan installed
per StormiTech's typical details. This equates to a
storage volume per unit area of bed of 2.3 ft'/ft* (0.70
ma3/m2). The nominal storags volums of a joinad
StormiTech SC-310 chamber shall be 31.0 f* (0LB8
me} par chambar when installed per StormTech's
typical details. This equates 1o a storage volums

par unit area of bed of 1.3 2 (040 m*m’). The
nominal storage volume of a joined StommiTech SC-
160LP chamber shall be 15 ft? (0.42 m¥) par chamber
whan installed per StormTech's typical details. This
squatas to a storage volums per unit area of bed of
1.0 fe¥/fe? (0.30 m¥md).

27 The SC-740 and SC-310 chambears shall have forty
aeght orifices penetrating the sidewalls to allow for
lataral conveyance of water.

28 The chamber shall have two orifices near its top to
allow for squalization of air pressurs batween its
intarior and extsrior.

2.9 The chamber shall have both of its ends open to
allow for unimpeded hydraulic flows and visual
inspactions down a row's entire langth.

240 The chamber shall have 14 corrugations.

241 The chamber shall be analyzed and designed

using AASHTO methods for thermoplastic culverts
contained in the LRFD Bridgs Dasign Specifications,
2 Edition, including Interim Specifications through
2001. Design fivae load shall be the AASHTO dasign
truck. Design shall consider sarth and live loads as
appropriate for the minimum to maximum specifisd
depth of fill.

212 The chamber shall be manufactured in an IS0
S001:2000 certified facility.

3.0 END CAP PARAMETERS

31 Ths end cap shall ba dasigned to fit into any
comugation of a chamber, which allows: capping a
chamber that has its length trimmed; segmeanting
rows into storage basins of vanous lengths.

3.2 The end cap shall have saw guidas to allow aasy
cutting for various diameters of pips that may be
used o inkst the systam.

33 The end cap shall have excess structural adequacies
to allow cutting an onifice of any size at any invert
ahgvation.

34 The primary faca of an end cap shall be curved
outward to resist horizontal loads gensrated near the
adges of bads.

35 The end cap shall be manufactured in an 150
S001:2000 certified facility.

34 Call Stormlech at 860.529.8188 or BEB.892_ 2694 or visit cur website at www_stormtech.com for technical and product information.
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i

5.0 Chamber Specification

r Contract Documents

SC-160LP STORMTECH CHAMBER SPECIFICATIONS

i
2

Ghamberz shall be Stormitech SC-160LF.

‘Ghamberz shall bs arch-shaped and zhall be manufactursd
from virgin, impact-modifisd polypropylens copolymers.

. Chamiberz shall mest the requirements of ASTM F2415-184,

“Standard Specification for Polypropylens (PP) Comrugated
Wall Stormmwater Collection Chambers™

. Chamiber rows zhall provide continuous, uncbatructsd

internal epace with no internal 2upperts that would impede
flow or limit access forinspection.

. The structural decign of the chambers. the structural backfill,

and the installation requirements shall enzurs that the
load factors specified in the AASHTO LAFD bridge dezign
apacifications, Saction 12,12, are met for: 1) long-duration
dead loads and 2) short-duration live loads, based on the
AASHTC design truck with considsration for impact and
muitipls vshicls preasnces.

. Chamibers shall bs designed. tested and allowable load

configurationz determined in acconrdancs with ASTM F27E7T,
“Standard Practice for Structural Design of Thermoplastic
Corrugated Wall Stormwater Collection Chambere”. Load
configurations shall includs: 1) instantansous (<1 min)
AASHTD dasign truck ive load on minimum cower 2)
maximum permanent (73-y) cover load and 3) allowable
cover with parked (1-wesk) aashto design trucie

Reguiremeants for handling and installation:

= To maintain the width of chambers during shipping and
handling. chambars shall have intagral, interdocking
=tacking luga.

SC-310 STORMTECH CHAMBER SPECIFICATIONS

i
2.

Chamibers shall be Stormitech 3C-210.

Chamberz shall be arch-shaped and shall be manufactured
from virgin, impact-modified polypropylens or polystdens
copolymers.

. Chamibers shall mest the requirements of ASTM F2822

(polethylans) or ASTM F2418-18A (polypropylens). “Standard
Spacification for Comugated Wall Stommwater Collection
Chambera™

. Chamiber rows shall provide continuous, uncbatructsd

internal zpace with no intermal aupports that would impede
flow or limit accaas for inepsction.

. The atructural design of the chambers, the structural baclkdill,

and the inztallation requiremeantz zhall snsurs that the
load factors gpecified in the AASHTO IRFD bridge dezign
specifications, Ssction 12,12, are met for: 1) long-duration
dead loads and 2) short-duration live leads, based on the
AASHTO design truck with consideration for impact and
multipls vehicle preasnces.

. Chamibers shall be designed. tested and allowabis load

configurations determined in accordancs with ASTM F27E7T,
“Standard Practics for Structural Design of Thermoplastic
Corrugated Wall Stormaatar Collection Chamberz”. Load
configurations shall include: 1) instantansous (<1 min)
AASHTD dezign truck live load on minimum cowver 2)
maximum psrmanent (73-y1) cover load and 3) allowabls
cover with parked (1-week) AASHTO to design truck.

Reguiremsantz for handling and installation:

= To maintain the width of chambers during hipping and
handling. chamberz shall have integral, interdocking
=tacking hugs.

= To enzure a 2scurs joint during installation and backfill, the
Fight of the chamber joint shall not be lesz than 1.57

= To enzure the integrity of the arch shaps during
ingtallation. &) the arch eliffness constant as defined in
asction 8.2.8 of ASTM F2418 shall bs greatar than or squal
to 400 Ib=vin/in. And bj to recizt softening during hot,
aunmny inztallation conditions. chambers zhall be producad
from light, reflective gold or yellow colors.

COinfy chambers that ars approved by the sits design snginesr

" will be allowsd. The chamber manufactursr shall submit

the following upon request to the sits design anginesr for
approval befora delivenng chambers to the projsct sitsc

= A structural svaluation sealed by a regiztered profeszional
enginesr that demonstrates that the safety factorz are
greater than or equal to 1.85 for dead lead and 1.75 for
live load. the minimum reqguired by ASTM F2TE7 and by
AMNSHTO for themmoplastic pipa.

= A structural evalustion sealed by a registered profassional
anginesr that demonctrates that the load factors apecified
in the AASHTO IRFD bridgs design specifications, Section
1212, are met. The 50 year cresp modulus data specifisd
in ASTh F2418 must be uzed az part of the AASHTO
structural evaluation to verify long-term performance.

Ghambers and end caps shall be produced at an IS0 9001
cartified manufacturing facility.

= To enzure a secura joint during installation and backfill, the
haight of the chamber joint zhall not be lezs than 27

* To enzurs the intagrity of the arch shaps during
imstallation, &) the arch stiffness constant az defined in
Section 6.2.8 of ASTM F2418 shall be greater than or
equal to 400 lka/infin. And b) to resizt softening during hot,
sunmy inetallation conditions, chambers shall be produced
from bght, reflective gold or yellow colora.

that are approved by the site design enginesr
acturer zhall submit

. Only chambers
will be allowsd. The chamber manuf:

the follewing upon request to the site design enginesr for

approval befors deliverng chambers o the project site:

= A structural evaluation saaled by a registersd profassional
enginear that demonstrates that the safety factors are
greater than or equal to 1.95 for dead lead and 1.75 for
live load, the minimum reguired by ASTIM F2787 and by
AMSHTO for thermoplastic pipe.

= A structural swaluation zealed by a registered professional
angineer that demonstrates that the load factors specified
in the AASHTD LAFD bridge design specifications.
Section 1212, are met. The 50 year creep modulus
data specified in ASTM F2418 must be used as part
of the aashto structural evaluation to verify lomg-term
performanca.

Chambers and end caps shall be produced at an IS0 9001
cariified manufacturing facility.

Call StormiTech at 860.529 6166 or B86B.892.26094 cr visit cur webzite at www.stormtech.com for technical and product information. 35
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SE—MB STORMTECH CHAMBER SPECIFICATIONS
Chambers shall be Stormtech SC-740.

2. Chambsre shall be arch-shaped and shall bs manufactured
frem virgin, impact-medified polypropylene copolymers.

3. GChambsrs shall mest the requirementz of ASTM F2415-164,
“Standard Specification for Polypropylens (PP} Gormugated
Wall Stormmwater Collection Chambers™

4. Chambsr rows shall provide continuows, unobetructed
intemal space with mo internal eupparts that would impeds
flow r limit acoess for inspection.

5. The structural design of the chambers, the structural backfill,
and the inztallation requirementz shall eneure that the
load factors specified in the AASHTO LAFD bridge dazign
spacifications, Section 12,12, are mat for: 1) long-duration
daad loads and 2) short-duration ive loads, based on the
AASHTO design truck with consideration for impact and
muitipls wahicla presances.

6. Chambers zhall be decigned. tested and allowable load
configurationz determined in accordancs with ASTM F278T,
“Standard practice for structural design of Thermoplaztic
Comugated Wall Stormmwater Collection Chambers”. Load
configurations zhall include: 1) instantanecus (=1 min)
AASHTO daszign truck lve load on minimum cover 2§
maximum pamanent (75-yr) cover load and 3) allowabls
cover with parked {1-wesk) AASHTO design truck.

7. Reguirementz for handling and inztallation:

+ To maintzin the width of chambers during shipping and
handling. chambers shall have integral, interlocking
stacking lugz.

DC-780 STORMTECH CHAMBER SPECIFICATIONS
1. Ghambers shall be Stormtech DG-780.

2. Chambsers shall be arch-shaped and shall be manufactured
from wvirgin, impact-modified polypropylsne copolymers.

3. GChambsrs shall mest the requirementz of ASTM F2415-164,
“Standard Specification for Polypropylens (PP} Corrugated
Wall Stermwater Collection Chambers™

4. Ghamber rows shall provide continuouws, unobatructed
intemal space with mo infernal supports that weuld impeds
flow or limit access for inepection.

5. The siructural design of the chambera, the structural backdfill,
and the inztallation requirementz shall eneure that the
load factors specified in the AASHTO LAFD bridge dezign
specifications, Section 1212, are mst for: 1) long-duration
daead loads and 2 short-duration live lcads, bazed on the
AASHTO dasign truck with consideration for impact and
multipls vahicls prezsnces.

6. Chambers shall be decigned. teated and allowable load
configurationa determined in accordancs with ASTM F2787T,
“Standard Practics for Structural Deaign of Thermoplastic:
Comugated Wall Stormmwater Collaction Chambers™. Load
configurations shall include: 1) instantanecus (=1 min)
AASHTO dazign truck livs load on minimum cover 2)
macimum pamanent [73-yr) cover load and 3) allowsbls
cover with parked (1-wesk] AASHTO deaign truck.

7. Reqguirsments for handling and inztallation:

= To maintain the width of chambars during shipping and
handling. chambears shall haws integral, interlocking
etacking lugz-

= To ensure a ascurs joint during installation and backfill, the
haight of tha chamber joint shall not be less than 2°.

To enzurs the intagrity of tha arch shaps during
inztallation, g) the arch atiffness constant az defined in
Section §.2.8 of ASTM F2418 =hall be greater than or
squal to 550 Iba/infin. And bj to resizt softening during hot,
=unny installation conditionz, chambers shall be produced
from light. reflactive gold or yellow colors.

. Only chambers that are approved by the site design enginssr

will b= allowad. The chamber manufacturer shall submit
the following upon request to the site decign enginssr for
approval before delrvering chamberz to the project site:

= A gtructural evaluation sealed by a registered professional
anginesr that demonatrates that the safety factors ars
greater than or equal to 1.5 for dead load and 1.75 for
live load, the minimum reguirsd by ASTM F2787 and by
AASHTO for thermoplastic pips.

= A ztructural evaluation sealed by a registered professzional
anginesr that demonatrates that the load factors specified
intha AASHTO LRDF bridge design specifications,
Section 1212, are met. The 50 year modulus
data specified in ASTM F2418 must be used a= part of
the AASHTO structural svaluation to vedfy long-tem
performancs.

Chambera and end caps shall be produced at an 150 8001
certified manufacturing facility.

To enzure a sscurs joint during inetallation and backdill, the
haight of tha chamber joint 2hall not be lees than 27

T enzurs the intagrity of tha arch shaps during
inztallation, a} the arch ztiffness constant a= defined in
Section 8.2.8 of AZTM F2418 shall be greater than or
egual to 550 Iba/infin. And b to resist softening during hot,
sunny installation conditionz, chambers shall ba produced
from light, reflective gold or yellow colors.

. Only chambsrz that are approved by the site da@gnmgmaar
chamber | submit

will b allowed. The manufactsrar shal
the following upon request to the aite design engineer for
approval before delivering chambers to the project site:

= A structural evaluation sealed by a registered profiessional
anginesr that demonatrates that the zafsty factorz ars
jgreater than or equal to 1.85 for dead load and 1.73 for
lve load, the minimum reguired by ASTM F278T and by
BAASHTO for thermoplastic pips.

= A structural evaluation sealed by a registersd professional
anginesr that demonstrates that the load factors specified
in tha AASHTO LAFD bridge design spacifications,
Section 1212, are met. Tha 50 year moduiuz
data specified in ASTM F2418 musat be used a= part of
the AMSHTO structural evaluation to venify long-tem
parformance.

Chambers and end caps shall be producsd at an IS0 8001
certified manufacturing facility.

36 Call StormTach at 860529 8188 or B58.592_ 2694 or vizit cur webaite at www_stormtech.com for technical and product information.
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SiteASSIST:,

by Stormilechr

The SiteASSIST App enables ADS to take customer service and field support to
unprecedented levels. With detailed instructions on proper installation techniques for

StormTech chambers and supporting video animations, this tool is designed to insure
installed performance.

Schedule .
Pra-Construction L -
meeting Animatad
g Installation Steps
Hor or loss
wait for
Technical Support

Detalled
[nstructions
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A0S “Terms and Conditions of o available on tha ADS waksite, wew ads-pipg.com
Achvarcned Dralrisge Systerms, s A0S jogo and the Gren Sripe ore raciomarks of Advanced Ino.
Y StormiTech® and the Fiow ane registered radermarks of StormTach, ino.
‘Gt Buliding Councll Mamber Logo is @ registerad tradomark of the LLS. Grean

© 2019 Advanosd Drainage Systoms, ino. #S199010 08NS

Mo e

MC-4500 MC-3500 DC-780 SC-740 SC-110 SC-160LP

A Family of Products and Services for the Stormwater Industry:

MC-3500 and MC-4500 Chamber= and End Cap= In-House Sy=tem Layout Azzistance
SC-160LP, SC-310 and 3C-740 Chambers & End Cap= On-Site Educational Seminars

DC-780 Chamberz and End Caps Worldwide Technical Sales Group

Fabricated End Cap= Centralized Product Applications Department
Fabricated Manifold Fitting= Re=zsarch and Development Team

Patented Izolator Row for Maintenance Technical Literature, 0&M Manuals and Detailed
and Water Quality CAD drawing= all downloadable via our Webzite

Chamber Separation Spacers

StormTech provides state-of-the-art products and services that meet or exceed industry
performance standards and expectations. We offer designers, regulators, owners and
contractors the highest gquality products and services for stormwater management that
“Saves Valuable Land and Protects Water Resources.”

Advanced Drainage Systems, Inc.
4840 Trueman Bivd. Hilliard, OH 43026

1-800-821-6710
www.ads-pipe.com

THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS ®
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Detention basins will require ongoing regular maintenance to ensure continuing operation to
design performance standards, and all designers should provide detailed specifications and
frequencies for the required maintenance activities along with likely machinery requirements
and typical annual costs — within the Maintenance Plan. The freatment performance of
bioretention systems is dependent on maintenance, and robust management plans will be
required to ensure maintenance is carried out in the long term. Different designs will have
different operation and maintenance requirements, but this section gives some generic
guidance.

Maintenance of detention basins is relatively straightforward for landscape contractors, and
typically there should only he a small amount of extra work (if any) required for a SuDS
detention basin over and above what is necessary for standard public open space.

Maintenance responsibility for a basin should always be placed with an appropriate
organisation. Adeguate access should be provided to all detention basin areas for inspection
and maintenance, including for appropriate eguipment and vehicles. Litter and debns removal
should be underaken as part of general landscape maintenance for the site and before any
other SulDsS management task. All litter should be removed from site.

The major maintenance requirement for detention basins is usually mowing. Regular mowing
in and around detention basins is only required along maintenance access routes, amenity
areas (eg footpaths), across any embankment and across the main storage area. The
remaining areas can be managed as ‘meadow’, unless additional management is required for
landscapefamenityirecreational or aesthetic reasons.

Mowing should ideally retain grass lengths of 75-150 mm across the main  “treatment”
surface to assisting filtering pollutants and retaining sediments and to reduce the risk of
flattening during runoff events. Longer lengths of vegetation may be appropriate, depending
on the functionality of the component, and its associated design criteria and are not considered
to pose a significant risk to functionality.

Shorter lengths may be required when recreational facilities form part of the basin, but in this
case the basin will be dealing with exceedance flows only and not treatment.

Grass clippings should be disposed of off-site or outside the detention basin area to remove
nutrients and pollutants. Where a detention basin has a small permanent pool at the outlet, its
submerged and emergent aguatic vegetation should be managed as for ponds or wetlands.
Plant management, to achieve the desired habitat effect, should be clearly specified in a
maintenance schedule. All vegetation management activities should take account of the need
to maximise biosecunty and prevent the spread of invasive species.

Occasionally sediment will need to be removed (eg once deposits excesd 25 mm in depth).
Sediments excavated from a detention basin that receives runoif from residential or standard
road and roof areas are generally not toxic or hazardous and can therefore be safely disposed
of by either land application or landfilling. However, consultation should take place with the
environmental regulator to confirm appropriate protocols. Sediment testing may be required
before sediment excavation to determine its classification and appropriate disposal methods.
For runoff from busy streets with high vehicle traffic, sediment testing will be essential. In the
majority of cases, it will be acceptable to distribute the sediment on-site if there is an
appropriate safe and acceptable location to do so. Any damage due to sediment removal or

Strategic Housing Development at Colpe West, Drogheda
Infrastructure Design Report 174



DBFL Consulting Engineers
170092-Rep-010 October 2019

erosion and scour resulting from major events should be repaired and immediately reseeded
or planted.

Table 1 provides guidance on the type of operational and maintenance requirements that may
be appropriate. The list of actions is not exhaustive, and some actions may not always he
required. Maintenance Plans and schedules should be developed during the design phase.
Specific maintenance needs of the detention basins should be monitored, and maintenance
schedules adjusted to suit requirements.

Many of the specific maintenance activities for detention basins can be undertaken as part of
ageneral landscape management contract and therefore, if landscape management is already
required at site, should have marginal cost implications. If basins are implemented within
private property, owners should be educated on their routine maintenance needs, and should
understand the long-term Maintenance Plan and any legally binding maintenance agreement.
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Table 1 Operation and Maintenance requirements for Detention Basins

Maintenance Schedule

Requirad Action

Typical Frequency

Regular Maintenance

Remaove litter and debris Monthly

Cut grass — for spillways and access | Monthly (during growing

routes Se3ason), or as required
Haif wyearly (spring -

Cut grass — meadow grass in and | before

around basin nesting  season, and
autumn)

Manage other vegetation and remove
nuisance plants

Monthly (at start, then as
required)

Inspect inlets, outlets and overflows

for hlockages, Monthly
and clear if required.

Inspect banksides, siructures,

pipework etc for Monthly

evidence of physical damage

Inspect inlets and facility surface for
silt accumulation.

Establish appropriate silt
frequencies.

removal

Monthly {for first year),
then
annually or as required

Check any penstocks and other
mechanical devices

Annually

Tidy all dead growth before start of
Qrowing season

Annually

Remove sediment from inlets, outlet
and forebay

Annually (or as required)

Manage wetland plants in outiet pool —

Occasional Maintenance

where Annually
provided
Reseed areas of poor wvegetation As required

growth

Prune and trim any trees and remove
cuttings

Every 2 vyears, or as
required

Remove sediment from inlets, outlets,
forebay and
main basin when required

Every & years, or as

required (likely to he
minimal
requirements where
effective

upstream source control
is

design levels

provided)
Repair erosion or other damage by
reseeding or As required
re-turfing
TR, Realignment of rip-rap As required

Remedial Actions Repair/rehabilitation of inlets, outlets | ,_ .
and overflows q
Relevel uneven surfaces and reinstate As required
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Appendix E

Capacity Check of Proposed Piped Drains
(Qutfalls “B” & “C”)
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WATERFDED preus: LUnit 7, The Chandierny, 1-1 OFConnel Bt
Wierlerioml

peei- #3583 51 35 500 roe =353 51 B 3

cuemorRcs Croond Howse, Upper Cormond Quey, Dulblin T
BeE: +353 1 400 4100

20Fy eFFEs-Phosnir Hoose, Monshan Road, Core. Tl +353
21 224538

ks Bt ie o W dbiLie

Technical Note 170092-TN-003

Title: Capacity Check of Fiped Drains Date: 117 October 2018
Client: Shannon Homes Drogheda Job No: 1rooez

This fechnical note is prepared to confirmn that the proposed 200mim dismeter pipe under the link strzet (immediately
west of Golps Foad) has besn appropriately sized. This pipe intercepts the existing cpen drain to the west of Coloe
Road and through the commercial development spproved under LE120820 before connecting to the culvert (o be
upgraded) under Mill Road. This drain crginally drained lands to the south west of the railway line, howsver following
development of these lands the catchment area grestly reduced and runcff to this ditch greatly reduced also;

The estimated catchment discharging to the culvert under Mill Road is outiined in Figure 1 below:

PRE DEVELOPMENT

| GREEN FIELD CATCHMENT oy a T ———
AREA = 8.9HA W LY d

EXISTING
CULVERT
HEIGHT; D.9M
WAL TH. G

OVERALL CATCHMENT
AREA = 8.12HA

e |  r—
Py ——
T

Flgure 1: Catchment Fian for ME Road Culvert — South East

Page 1 of 9
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2.0 EsmimaTioON OF SURFACE WATER RUNOFF

« Estimation of Surface Water Runoff Pre-Development

The quantity of surface water runoff from the catchment to the culvert is esfimated as follows:

] Greenfield Runoff frem Catchment wusing the FSR Method as follows:

Qbar from the undeveloped catchment is calculated using the Institute of Hydrology equation as follows:
. Qbar (rural) = 0.00108 x AREA™  x SAARM x Soil*"”
Where:

o Qbar (rural) is the mean catchment annual flow from a rural catchment in mfs;

o AREA is the area of the catchment in km®. For a catchment area less than
50ha, calculate Qbar for 50 ha and pro rata it;

o SAAR is the standard average annual rainfall;

o S0IL ig the =cil index, with 5 soil types used and SPR wvaluss (standard
percentage runcff) applied to each scil type;

. Area = S0ha or 0.5km™;
. SAAR = T58mm
. The SPR values for the S soil types are as follows:

Sgil 1= 0.1; Spil 2 = 0.3; Sgil.3 = 0.37; Sgil 4 = 0.47; Sgil 5 = 0.53;

A SPR value of 0.47 (Soil Type 4) iz applied for the subject site. This is based on site specific soakaway
testing, by Gll, included as a standalene report, which indicated that the zoil throughout the site are
predominantty clay with generally no permeability. It should be noted that at planning stage Qbar was
based on a conservative seil type of 3, however, zoil type 4 iz more representative of the existing runcff
scenaria;|

. Qbar (rural) 50 ha = 0.00108 x (0.5)%% x (736)""7 x (047"
= 0.2641 mfs or 264 11's for S0ha;

= 47 0lfs for 8.9ha site = Qy,,,0r 5.2l/z/ha

)] Runcff from Road and Mill Road
estimated using the modified raticnal method as follows:

Q {runoff, iz} = 2.71 » Rainfall Intensity (mm/r) x Impermeable Area (ha)

#=  Rainfall Intensity for 1% AEP (Annual event Probability)
*  |Impermeable Area
o Western side of Colpe Road; 3235m x 3.8m = 1273m*
o Mill Road — 184m x 5.6m = 1013.6m*
o Total Impermeable Area = 2286.6m° =0.22866ha
Page 2 of 9
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(i} Total Pre-Development Runoff for a 1 in 2-¥'ear Return Pericd Event AEP Event

= (Greenfield Runoff from Qbar) + Runoff from Colpe Road & Mill Road

=512z

(refer to Microdrainage calculation in Appendix A - caleulated by inpufting Qbar as a baseflow and by
inputting the impermeable areas of Colps Road and Mill Road discharging to the culvert.

Climate change = 10%)

+ Estimation of Surface Water Runoff Post-Development

Post development, surface water runoff to this culvert from Cafchment C (C1, C2, C3 & C4) is attenuated to
Qbar, 14.64Us for £ 649ha = 3.14lisMha including Calps Road for up to a 1%AEP (Annual Event Probability).
(Refer to Figure 2 below). This is significantly less than the existing scenario.

Taking the entire catchment area of 9.13ha, Qbar = 9.13ha x 3.14ls/ha = 28 6681z, which i3 significantly less
than the capacity of the culvert which is estimated as 177.8ls.

Post development, the runoff to this pipe will be significantly reduced as the allowable outflow from the
developed site for a 1% AEF event, is capped at Qbar (jg runoff from a 1 in 2.4 year return pericd).

3.0 Caracimy oF 900MMm DIAMETER PIPE UNDER LINK STREET

The capacity of the 300mm diameter pipe at a gradient of 1:500 = 857.1l/s — Figure 1.

Figura 1: Extract of Site Services Plan (shest T} showing proposed piped drain

Page 3 of 9
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The capacity of the 200mm diameter pipe at a gradient of 1:105 under Mill Road = 1945.3lfs - replacing the existing
cubrert with a backdrop. Refer to Figure 2.

= | o T
s s — ,E:-me-.ue...-m-
SaTe P BRI
T | e o P~ -%

B A | L1 Tl s o
—L \ ‘\ /P
L] F
S | =

NI
H
il iI=|l (i

Figure 2- Extract of Site Services Plan (sheet 7) showing proposed upgrading of culvert under Mill Road

Refer to Appendix ‘A’ for calculations.

4.0 Capacimy oF 600MM DIAMETER NEW SURFACE OUTFALL PIPE ON MILL ROAD - DUTFALL ‘B’

Capacity of the 800mm outfall pipe = 843 .5l/s. Refer to Appendix B for calculations.

Figure 2: Exdract of Surface Water Ouffall Flan showing proposed surface water outfall pipe on Ml Road
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Appendix A - Surface Water Calculations
For Pipe/ Culverted Drain - west of Colpe Road
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Appendix B - Surface Water Calculations
For Proposed Surface Water Outfall Pipe on Mill Road
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Appendix F

FOUL SEWER NETWORK CALCULATIONS
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FOUL PUMPING STATION CALCULATIONS
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(A)

(B)

(<)

CALCULATION OF DESIGN FLOWS

IW Loading Standards =
Dwelling + Creche Equilvalent
Development Loading =

Dry Weather Flow (DWF)

3 x DWF
6 x DWF

Size of Existing Rising Main
Hydraulic gradient

Capacity

velocity

Note: Capacity of existing pumps

DELIVERY HEAD

Static Lift

Hydraulic gradient

Friction Loss in 280m long Rising Main
Station Losses

Total Delivery Head Required

SEPTICITY IN RISING MAIN

Length of Rising Main

Volume of Rising Main

Tumover per day

Time Interval between clearing of Main

(D) STORAGE REQUIREMENTS

Provide 12 hour storage

446 idwelling/day

275 Units
122,650.00 l/day

Total

122,650 l/day
1.420 Us
0.00142 m¥s
122.65 m/day
425868 Is
8.51736 Is

100 mm dia

1in 83

71lis

0.833 m/s

7ls

3.2m

1in 85
3.3 m
am

95m

280 m
220m’
55.8 times/day
0.43 hours

26 mins

61 m
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Appendix H

IRISH WATER STATEMENT OF DESIGN ACCEPTANCE &
CONFIRMATION OF FEASIBILITY
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UISCE

EIREAN W IBI15H

WATER

Dermot Grogan

DBFL

Ormond House Upper
Ormond Quay

Dublin 7

Ujsce Elreann
E OF 45

8 October 2019 .-'Erl.-l Water

Re: Design Submission for Strategic Housing Development at Colpe West, Drogheda, "
Co. Meath (the “Design Submission™) / Connection Reference No: 4211898364

Dear Dermot,
Many thanks for your recent Design Submission.

We have reviewed your proposal for the connection(s) at the Development. Based on the
information provided, which included the documents outlined in Appendix A to this letter, Insh
Water has no chjection to your proposals.

This letter does not constitute an offer, in whole or in part, to provide a connection to any Irish
Water infrastructure. Before you can connect to our network you must sign a connection
agreement with Irish Water. This can be applied for by completing the connection application
form at www. water iefconnections. Insh Water's current charges for water and wastewater
connections are set out in the Water Charges Plan as approved by the Commission for
Regulation of Utilities (CRUhitpsd/fwww cru jefdocyment groupiirsh-waters-water-charges-
plan-20187).

You the Customer (including any designersiconiractors or other related parties appointed by you)
is entirely responsible for the design and construction of all water and/or wastewater
infrastructure within the Development which is necessary to facilitate connection(s) from the
boundary of the Development to Irish Water's network(s) {the “Self-Lay Works"), as reflected in
your Design Submission. Acceptance of the Design Submission by Irish Water does not, in any
way, render Irish Water liable for any elements of the design and/or construction of the Self-Lay
Waorks.

If you have any further questions, please contact your Irish Water representative:
Name: Fionan Ginty

Phone: 01 8925734

Email: fginty@water ie

Yours sincerely,
FA FDeg

Maria O'Dwyer
Connections and Developer Services

Stidrthdn | Directors: Cathal Mariep Chaismany, ball Gezson farmon Galer, Brandan Murphy, Michae! G, Oulean

Difig Chidraitha f Regictonod Office Track Coball, 2426 Eraid Thalbdid, Baile Atha Cliath 1, 001 P24 | Coinill House, 24-26 Talbor Srees, Dublingt, DOT KP2G
i cuidaachta ghriomhaiochta ainmnthe atd fani theorsinn sairanna é Uiscs Sireann ! irish Waler i a desgnated actaiy company, Imited by shares
Winekar Ehliraithe in Eirinn / Ragichorad in rafand Moo 530263
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Appendix A
Document Title & Revision

170092-3050 Rev A
170092-3051 Rev.C
170092-3052 Rev B
170092-3053 Rev C
170092-3054
170092-3055
170092-3056
170092-3057
170092-3091
170092-3092
170092-3093
170092-3004
170092-2095

Standard Details/Code of Practice Exemption: N/A

For further information, visit www. waler.ie/connecrions

Notwithstanding any matters listed above, the Customer (including any appoinfed
designersicontractors, eic.) is entirely n nsible for the design and construction of the Seff-La
Works. Acceptance of the Design Submission by Irish Water will not, In any way, render Irish
Wafter liable for any elements of the design and/or construction of the Seff-Lay Works.
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Letter Ref: CLIST17374

Dermct Grogan

perL L

Ormond House Upper WATER

Crmond Quay

Dubdin 7 e
29-Dec-17

Dear Sir/Madam, e

Re: 4211898364 pre-connection enguiry - Subject ta contract | Contract denied

Connection for 380 unit ressdential at Mill/Marsh Road, Drogheda, Co. Lauth

Irish Water has reviewed your pre-connection enquiry In relation to

water and wastewater connections at Mill/Marsh Road, Drogheda, Co. Louth

Based upon the details you have pravided with yeur pre-connection enguiry and on the capacity currently available as
assessed by Irish Water, we wish to advise you that, subject to a valid connection agreement being put in place, your
proposed connection ta the Irish Water network can be facilitated,

Strateglc Housing Developmant
Irish Water notes that the scale of this development dictates that it is subject to the Strategic Housing Development

panning process, Therefare:

A. In advance of submitting your full application to An Bord Pleanala for assessment, you must have reviewed this
development with Irish Water and received a Statement of Design Acceptance in relation to the layout of water and
wastewater services. B. You are
advised that this correspondence does mot constitute an offer in whole or in part ta provide a connection 1o any Irish Water
infrastructure and is provided subject to a connection agreement being signed at a later date.

In grder to accomodate the proposed water connection at the development, upgrade works are required to increase the
capacity of the Irish Water network. Works to include upgrading approx 950m of 130mm pipework. Irish Water does not
currently have any plans to carry out the waorks required to provide the necessary upgrade and capacity. Should you wish te
have such upgrade works progressed, Irish Water will reguire you to provide a contribution of a relevant portion of the
costs far the required upgrades, please contact irish Water to discuss this further

A connection agreement can be applied for by completing the connection application form available at
www water.igfconnections. Irish Water's current charges for water and wastewater connections are set out in tha Water
Charges Plan as approved by the Commission for Regulaticn for Utilities.

If you have any further guestions, please contact Fiendn Ginty from the design team on 018925734 or email
fginty@water.ie. For further infarmation, visit ww water.ie/connections

Yours sincerely,

Maria O'Dwyer
Connections and Developer Services
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