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1

Introduction

Donnachadh O’Brien & Associates Consulting Engineers Ltd. (DOBA) have been instructed by the

Client, Marshall Yards Development Company Limited, to prepare an Infrastructure Design Report

(IDR) to accompany a planning submission to Meath County Council (MCC) for the proposed Large
Scale Residential Development (LRD) on lands at Ballybin Road, Ratoath, Co. Meath. This

Infrastructure Design Report is structed as follows;

Section 2 summarises the attributes of the Existing Site,

Section 3 provides a description of the Proposed Development,

Section 4 addresses Surface Water in terms of existing and proposed and demonstrates
compliance with the requirements of Meath County Council (MCC). This section
demonstrates how the proposed development has adopted a Nature Based SuDS (NBS)
focused approach to surface water disposal on site through the provision of bioretention tree
pits, filter drains and unlined permeable paving (as Source Control SuDS) and finally
detention basins with supplementary underground attenuation tanks with associated
hydrobrakes and a full retention interceptor are proposed. The proposed design shall achieve
a 2-stage surface water treatment process which intercepts surface water run-off and treats
the water by filtration and treatment through natural material prior to discharging to the
Broadmeadow Stream,

Section 5 addresses existing and proposed Wastewater Drainage arrangements,

Section 6 addresses the existing and proposed Water Supply proposals to the development,
and finally,

Section 7 outlines the Roads Infrastructure arrangements for the proposed development
and describes the existing infrastructure, pre-planning consultations held with MCC

Transportation Department and proposed development access.
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2 Existing Site

The existing site is predominantly a greenfield site in agricultural use with 2 existing detached
dwellings and agricultural buildings as illustrated in Figure 1 below. The site is bound to the west and
north by the existing Fox Lodge Woods / Manor residential development, to the east by agricultural
lands and also the Ballybin Road and to the south by the R125. The existing private dwellings on the
site are served by 2 no. existing vehicular accesses — one off the R125 roundabout to the south of the
site and one off the Ballybin Road. The site topography is gently sloping from west to east with
existing levels extending from ca. +82.50m along the western boundary to +77.50m along the eastern
boundary. The existing site is illustrated on Engineering drawings C-0001, C-0002 & C-0003.

Figure 1 Site Location (Source: Google Maps)
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3 Proposed Development Description

The proposed development is at a site with a total area of 5.48 hectares principally located at Main
Street/R125 and Ballybin Road, Ratoath, Co. Meath. The total site contains a proposed residential
development site with an area of 3.66 hectares (bisected by a proposed realigned Ballybin Road) and
a proposed infrastructural development site with an area of 1.82 hectares (principally for road and
related works, water services and open space amalgamation). The site is generally bound by: Fox
Lodge Woods and Fox Lodge Manor to the west and north; existing agricultural lands and residential
development to the north and east; existing Ballybin Road and Moulden Bridge to the east; and Main
Street/R125 and Jamestown Road/L1016 to the south. The site also incorporates parts of: the existing
Ballybin Road (north and west of Moulden Bridge), Main Street/R125, Jamestown Road/L1016 and
green open space in Fox Lodge Manor.

The proposed development principally consists of the demolition of 2 No. dwellings (594 square
metres gross floor area combined) and 1 No. agricultural shed (988.7 square metres gross floor area)
and the construction of 141 No. residential dwellings with a gross floor area of 12,428 square metres
in buildings of 2 No. and 3 No. storeys. The dwellings include 117 No. houses (57 No. 2-bed, 52 No.
3-bed, 7 No. 4-bed and 1 No. 5-bed) and 24 No. maisonette/duplex units (18 No. 1-bed and 6 No. 3-
bed).

The development also proposes a reconfiguration of the road layout at the south (Main Street/R125
and Jamestown Road/L1016) and east (Ballybin Road) of the site. Specifically, it is proposed to
demolish/remove the existing 5-arm roundabout and to replace same with a new 4-arm signalised
junction and reconfigured access to the existing Ratoath Childcare site. The new junction
arrangement will facilitate a proposed realignment of the southern section of the existing Ballybin
Road (approximately 172 metres) as the northern arm of the new signalised junction and a revised
entrance for the existing dwelling to the north-east of the site at Ballybin Road (known as ‘Fox Lodge
Farm’, Eircode A84 KF97). The proposed road infrastructure works also include: road markings, traffic

signals, traffic signage, footpaths and cycle infrastructure.

The development also proposes:
¢ 2 No. new multi-modal accesses onto the proposed realigned Ballybin Road to serve
the bisected residential site;

e 2 No. pedestrian accesses onto Main Street/R125 and 1 No. pedestrian access onto
the realigned Ballybin Road;

e Relocation of existing eastbound bus stop at Main Street/R125 approximately 130
metres to the west;

e Repurposing of the closed section of Ballybin Road as a pedestrian/cycle greenway;

e Internal roads and footpaths;
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e 228 No. car parking spaces;
e Cycle parking spaces;

e Hard and soft landscaping, including public open space, communal amenity space
and private amenity space (as rear gardens and terraces/balconies facing multiple
directions);

e Demolition of the wall at the north-west corner of the site interfacing with Fox Lodge
Manor and the amalgamation of existing public open in the estate and proposed
public open space;

e Boundary treatments;

e Public lighting;

e Rooftop PV panels;

e 2 No. ESB sub-stations; and

e All other associated site and development works above and below ground.

Figure 2 Proposed development (source: JFA)
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4

Surface Water

The structure of this section of the report is as follows;

Section 4.1 summarises the Existing Surface Water Infrastructure located on and adjacent
to the proposed development,

Section 4.2 outlines the proposed Surface Water Strategy,

Section 4.3 summarises the Applicant’s Responses to the MCC Surface Water/ SuDS
Specification,

Section 4.4 summarises the Planning Stage Ground Investigations carried out to date,
Section 4.5 estimates the Greenfield Run-Off Rate in accordance with the IH24 method,
Section 4.6 describes the proposed surface water outfall to the Broadmeadow Stream,
Section 4.7 provides the proposed SuDS Strategy including SuDS Hierarchy, proposed
SuDS elements, SuDS treatment train and Section 4.8 outlines the Maintenance Regime for
the proposed SuDS features. This section also outlines the rationale for providing or not
providing various SuDS measures across the site with a focus on Nature Based SuDS (NBS)
measures,

Section 4.9 demonstrates how the proposed scheme complies with the requirements of the
Greater Dublin Regional Drainage Study Criterion 1 through 4 namely River Water Quality
Protection, River Protection Regime, Level of service (Flooding) for the site and River flood

protection,

Section 4.10 describes the Proposed Surface Water Piped Network Design Parameters,
and finally,

Section 4.11 summarises the findings of the Site-Specific Flood Risk Assessment
(SSFRA) prepared by DOBA and submitted separately with this Application.
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4.1 Existing Surface Water

The local topography of the application site is gently sloping from west to east towards the Ballybin
Road. The primary surface water discharge on site is to ground. An existing field boundary drain
discharges from west to east within the site and appears to receive some runoff from the existing
agricultural lands and private dwellings prior to discharging to a piped network discharging towards
the Ballybin Road.

4.2 Proposed Surface Water Drainage Strategy

The design and management of surface water for the proposed development will comply with the
policies and guidelines outlined in the Meath County Development Plan (2021-2027) and the CIRIA
SuDS Manual. A 20% climate change factor will be included for the design of the surface water

network in accordance with the requirements of MCC.

4.3 Local Authority Consultations

The Applicant formally engaged with the Meath Co. Co. Water Services Department (MCC WSD)
regarding the proposed development as summarised in Table 1 below:
Table 1 Applicant’'s engagement with MCC WSD

Engagement with MCC WSD Applicant’s Responses to MCC Comments

S247 Meeting with MCC WSD dated 02.10.2023 | Refer to Appendix F

LRD Meeting with MCC WSD dated 29.04.2024 Refer to Appendix G
(LRD Opinion and Record of Meeting issued on
24.05.2024)

Meeting with MCC WSD to review LRD Meeting Refer to Appendix G
comments dated 10.05.2024

44 Planning Stage Ground Investigations

The ground investigations (Gl) have been completed on site and show gravelly CLAYS across the
site. Infiltration testing yielded extremely poor infiltration rates. The Gl report is included in Appendix

A of this Infrastructure Design Report. A summary of the tests are included below.

Trial Pits up to 3.5m BEGL: The ground conditions encountered in the trial pits were generally
consistent. Topsoil to a depth of 0.20m overlying Soft to Firm to Stiff to Very Stiff sandy slightly
gravelly CLAY with high cobble and low boulder content.

BRE Digest 365 soakaway tests: Infiltration tests in accordance with BRE Digest 365 were carried out
in the ftrial pits TP02, TPO7 and TP12 (in proposed open space areas). The soakaway tests either
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failed or yielded extremely poor infiltration results due to an insufficient fall in the water level in the

tests. As such, infiltration SuDS techniques are not feasible on this site.

Boreholes were carried out on site up to 8.70m in depth. Groundwater was struck at 2.20m BEGL in
BHO3 and 2.80m BEGL in BHO05. As such, the highest recorded groundwater level on site has been
calculated at approx. +75.90m. The base of the proposed SuDS features will be designed 1m above

this level to allow for any infiltration available on the site.
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4.5 Estimation of Proposed Greenfield Runoff Rate

In accordance with the IH24 method, the greenfield runoff for existing undeveloped sites measuring

less than 50Ha can be estimated adopting the following formula and the total permissible outflow has

been calculated in Table 2 below based on a Soil Type 2 and Soil Type 1 combination in accordance
with Tl DN-DNG-03064 Table 5/1, where Qbarrura(m?/s)=0.00108x(Area)*8(SAAR)'17(SOIL)>17

The strategy for the development site allows for a restricted outfall of 2.0 I/s/Ha from the site itself,

prior to discharging to the road drainage network, which was requested by MCC WSD during a

meeting on the 10" May 2024.

Table 2 Qbar calculation

Standard Average Annual Rainfall (SAAR) 846 mm
Soil Index 0.285
Total Drained Area 3.782 Hectares (ha)
Storm Return Period 100 Years
Permissible Outflow per hectare, QBAR 2.0 I/s/ha

* Total Permissible Outflow 8.07 I/s

An extract from the Flood Studies Report Winter Rain Acceptance Potential Map confirming a SOIL

Type 2 is included in Figure 3 below:

Figure 3 Extract from the Flood Studies Report Winter Rain Acceptance Potential Map
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4.6 Proposed Surface Water Drainage Outfall

Further to Section 4.1 above, the proposed surface water drainage outfall from the development site
is to the south via a new 375mm dia. surface water sewer connection to the existing Broadmeadow
Stream as illustrated on DOBA Engineering drawing 2334-DOB-XX-SI-DR-C-0201. The discharge for
the surface water drainage associated with the realigned Ballybin Road will discharge to an existing
300mm diameter pipe as per the current Ballybin Road drainage strategy as illustrated on drawing
2334-DOB-XX-SI-DR-C-0202.
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4.7 Proposed SuDS Strategy

471 Proposed SuDS Hierarchy

The SuDS hierarchy outlined in Table 3 below has been considered for this site in accordance with the requirements of MCC Water Services;

Table 3 SuDS Hierarchy

— S
®Os| o3 g 2 g
Sustainable Urban Drainage s8| e8 5 ] 2z
g 2¢| 5 3 £ " oS Rationale for the provision or otherwise of proposed SuDS measures
System D3| 00 o SwZz
yx©O| O .g o9
n as
Nature Based SuDS (NBS)
Constructed Wetlands ° N !t is not proposed to proy|de a constructed yvetlands at tr_us stage of the design given the rr_1|n|ma| space to
implement the same. It is proposed to provide storage via underground attenuation tanks instead.
. It is not proposed to provide a retention pond at this stage of the design given the minimal space to
Retention Pond o N . . . ? . .
implement the same. It is proposed to provide storage via underground attenuation tanks instead.
Bioretention Areas L] Y Bioretention areas shall be utilised throughout the proposed development
. Bioswales are not proposed as a source control NBS SuDS measures for this project and instead the SuDS
Bioswales ° N . . .
design has opted to use a Detention Pond and tree pits.
. Raingardens shall be adopted within the proposed development with surface water discharge from
°
Felly Cistigleins v backyards conveyed to the same.
Green Roofs e N Not proposed as part of this development as there are other alternative viable Nature Based SuDS solutions
Blue Roofs N available to the Applicant.
Not proposed as part of this development as there are other alternative viable Nature Based SuDS solutions
Green Walls L] N . .
available to the Applicant.
Tree Pits [ Y Tree Pits are proposed as source control NBS SuDS measures for this project.
Infiltration System SuDS
Unlined tree pits-trenches ° v Tr'e.e Pits are propos'ed. as source control NBS SuDS measures for this project. They will be left unsealed to
utilise any available infiltration.
Unlined permeable paving ° Y Tree Pits are proposed as source control NBS SuDS measures for this project. They will be left unsealed to
utilise any available infiltration.
N Ground investigations returned unfavourable rates of infiltration on site and hence filtration system SuDS
Infiltration trenches L] N )
shall be incorporated
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Lined Permeable Paving

Detention Systems SuDS

Over-sized pipes

Proprietary Treatment Systems

. . It is not proposed to provide rainwater harvesting as part of the proposed development as there are other
Rainwater Harvesting alternative viable SuDS solutions available to the Applicant.
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4.7.2 Proposed Treatment Strategy

Figure 4 below illustrates the minimum 2 stage treatment strategy proposed for the development and
associated SuDS hierarchy.

Figure 4 Proposed Treatment Train
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4.8 Proposed SuDS Features & Associated Management/ Maintenance

4.8.1 Nature Based SuDS

4.8.1.1 Tree Pits (Source Control)

4.8.2 Filtration System SuDS

4.8.2.1 Filter Drains (Source Control)
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4.8.2.2 Permeable Paving (Source Control)
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4.8.3 Detention System SuDS

4.8.3.1 Detention Basins
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4.8.3.2 Attenuation Tank (Site Control)

4.8.4 Proprietary Treatment Systems

4.8.4.1 Petrol/ oil separators
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4.9 Proposed Design of Sustainable Drainage System

The design of sustainable drainage systems, as per Chapter 6 of the Greater Dublin Strategic
Drainage Study (GDSDS), is set out below and describes the performance of the proposed surface
water drainage system when measured against the relevant GDSDS drainage criterion, namely

e Criterion 1 — River Quality Protection

e Criterion 2 — River Regime Protection

e Criterion 3 — Level of Service (flooding) for the Site

e Criterion 4 — River Flood Protection
The requirements of SuDS are typically addressed through the provision of

e Interception Storage

o Treatment Storage (not required if interception storage is provided)

e Attenuation Storage

e Long Term Storage (not required if growth factors are not applied to Qwar when designing

attenuation storage)

In accordance with MCC requirements, a Climate Change factor of 20% will be applied to the design
of the surface water system.

4.9.1 River Quality Protection

4.9.1.1 Objective
Interception storage of at least 5mm, and preferably 10mm, of rainfall where run-off to the receiving

water can be prevented.

4.9.1.2 Proposal

The 10mm rainfall event on site will be intercepted without discharging to the public system. Table is
a summary of the required and provided interception volumes in each of the sub-catchments. Sub
Catchment 5 is the existing public road (R125) which appears to have no interception or attenuation

at present. We are improving this current scenario by providing interception and attenuation.

Table 4 Summary of interception volumes per sub-catchment

Sub-Catchment Interception Interception provided
Reference required (m?3) (m3)

1 114 155

2 74 135

3 33 38

4 104 150

5 53 10

6 18 24
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The detailed interception calculations are provided within Appendix B of this report.

49.2 River Regime Protection

4.9.2.1 Objectives

2.1 Discharge rate equal to 1-year Greenfield site peak runoff rate or 2 I/s/Ha, whichever, is the
greater. Site critical duration storm to be used to assess attenuation volume.
2. 2 Discharge rate equal to 1 in 100-year Greenfield site peak run off rate. Site critical duration storm

to be used to assess attenuation storage volume.

4.9.2.2 Proposals

The surface water network has been designed to comply with these sub-criteria. Qbar discharge rates
for the proposed site have been calculated in accordance with GDSDS based on the following

calculation:

As noted in Section 4.5 above, Qbar for the proposed development site has been calculated to restrict
the discharge to the existing watercourse to 2 I/s/Ha as per the request by MCC WSD during the
meeting on the 10t May 2024. The final discharge to the watercourse has been calculated as 8.07 I/s.
The residential development site has also been restricted to 2 I/s/Ha prior to discharging to the road
drainage network as requested by MCC. The 2 no. stand-alone detached dwellings have been
restricted to 1 I/s per dwelling as part of the overall design.

The portion of the R125 being upgraded as part of the signalised junction and also the realigned
portion of the Ballybin Road have been incorporated into the proposed SW network and attenuation
calculations and have been restricted to 2 I/s/Ha. The existing roads appear to be unattenuated, as
such, the proposed drainage network improves the existing scenario (existing un-attenuated
discharge from the R125 has been calculated as 22.5 I/s during a 1 year storm event). The drainage
sub catchments are illustrated on drawing 2334-DOB-XX-SI-DR-C-0200. The surface water runoff
from the site to the existing surface water networks will be restricted via flow control devices fitted to
the discharge manholes.

A 2l/s/ha rate corresponding to 90% soil type 2 and 10% Soil type 1 (FSR WRAP map included in

Figure 3 above) was used to calculate the discharge rate.

4.9.3 Level of Service (flooding) for the Site

4.9.3.1 Objectives
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o No flooding on site except where specifically planned flooding is approved. Summer design
storm of 15 or 30 minutes are normally critical.

e No internal property flooding. Planned flood routing and temporary flood storage
accommodation on site for short high intensity storms. Site critical duration events.

e No internal property flooding. Floor levels at least 500mm above Maximum River level and
adjacent on-site storage retention.

o No flooding of adjacent urban areas. Overland flooding managed within the development.

4.9.3.2 Proposal

Engineering calculations included in Appendix B demonstrate that no pluvial out-of-manhole
flooding of the proposed surface network occurs for storms up to and including a 1 in 100 Year plus
20% Climate Change. Therefore, no pluvial out-of-manhole flooding of the site, internal properties or
adjacent urban areas occurs. Pipe sizes and gradients have been designed so as to achieve self-
cleansing velocities as per the requirements of the Building Regulations Part ‘H’. The lowest proposed
floor level is set at 500mm above the highest water level in the attenuation tank within each sub-
catchment. In the event of a storm exceeding a 1:100 Year plus 20% Climate Change and the outfall
becoming blocked, a high-level overflow is to be installed on the outfall manholes of each catchment.
The outfall to the existing watercourse is set to a level above the 1,000-year CFRAM level to allow a

fee draining discharge during storm events.

4.9.4 River Flood Protection
4.9.4.1 Objectives

e Long-term floodwater accommodated on site for development runoff volume is in excess of
the Greenfield volume. Temporary flood storage drained by infiltration on a designated
flooding area brought into operation by extreme flood events only. 100-year, 6-hour duration
storm to be used for assessment of the additional volume of runoff.

o Infiltration storage provided equal in volume to long term storage and usually designed to
operate fort all events.

o Maximum discharge rate of Quar Or 2 I/s/Ha, whichever is the greater, for all attenuation

storage where separate long-term storage cannot be provided.

4.9.4.2 Proposals

As noted above, the proposed Quar for the overall site is 8.07 I/s and as the surface water run-off
generated on site does not exceed Qvar, there is no requirement for long-term storage to limit the

impact on the receiving watercourse.
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410 Proposed Piped Surface Water Network Design Parameters

The surface water piped network and associated attenuation design calculations have been prepared
using Infodrainage Network Design Computer software by Innovyze. The proposed surface water
drainage system has been designed in accordance with I.S. EN 12056: 2000 ‘Gravity Drainage
Systems inside Buildings’, I.S. EN 752: 2017 ‘Drain & Sewer Systems outside Buildings’, ‘The Greater
Dublin Region Code of Practice for Drainage Works’, the recommendations of the ‘Greater Dublin

Strategic Drainage Study’, (GDSDS) and the Building Regulations Technical Guidance Document

Part H applying the following parameters.
Surface water drainage design method
Storm Return period (years)

Allowable outflow (I/s)

Flooding Period

Standard Annual Average Rainfall (SAAR) (mm)
M5-60 rainfall depth (mm)

Ratio, r

Allowance for Climate Change (%)

Minimum self-cleansing velocity (m/s)

Pipe roughness (mm)

Run-off coefficients

Soft landscaped areas

External hardstanding

Roof Areas

Modified Rational Method
1in 5 year

8.07 I/s

1in 30 Year and Up to and including a 1 in 100
Year + 20% CC

846 (from Met Eireann)
15.1

0.275

20%

0.75

0.6

28.5% (90% Soil Type 2 and 10% Soil Type 2)
80%
95%

Refer to DOBA Engineering drawings 2334-DOB-XX-SI-DR-C-0200 series relating the proposed
development’s surface water drainage network.

4.11

A Site-Specific Flood Risk Assessment (SSFRA) has been prepared by DOBA and submitted with the
Application documentation (2334-DOB-XX-SI-RP-C-0002_S2.P04) which summarises that the

proposed residential portion of the development is situated within Flood Zone C and is not at risk of

Flood Risk

flooding arising from Tidal, Fluvial, Pluvial, Groundwater or Human / Mechanical Error sources.
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) Wastewater Drainage

5.1 Existing Wastewater Drainage

The UE public maps indicate an existing 225mm wastewater drainage network along the Ballybin
Road approx. 365m to the east of the proposed application site. The CoF letter issued by UE confirms

that a connection to the existing infrastructure is feasible.

5.2 Irish Water Pre-Connection Enquiry and Confirmation of Feasibility

The Applicant has liaised with Irish Water (IW) in relation to the proposed development and
submitted a pre-connection enquiry (PCE) to which IW responded. The Connection &
Developer Services (CDS) Response states that a wastewater connection is “feasible subject
to upgrades” and “Approximately 365m of gravity network extension (225mm sewer) will be
required for the connection to the Uisce Eireann wastewater network as per the applicant
layouts. These extension works are not currently on the Uisce Eireann investment plan
therefore, the applicant will be required to fund these local network upgrades. The fee will be

calculated at connection application stage.

There is sufficient storage capacity at Moulden Bridge WWPS (Wastewater Pumping Station)
to accommodate this development. Uisce Eireann are currently carrying out a detailed
assessment on the operational functionality (Mechanical and Electrical) of the WWPS. This
detailed assessment will be completed by Q4 2024 (this may be subject to change), and any

operational upgrade requirements (If any) will be known at this stage.

The applicant will be required to fund a relevant portion of these mechanical and electrical
upgrades (If required). The fee will be calculated at Connection Application Stage.” The

Confirmation of Feasibility is included in Appendix C of this report.

5.2.1 Statement of Design Acceptance

The applicant has received a Statement of Design Acceptance from Uisce Eireann for the proposed

development and a copy of the same is included in Appendix D of this report.

5.3 Proposed Wastewater Drainage

Wastewater will be collected via a main wastewater drainage network located around the proposed
development and shall discharge by gravity to the Existing Wastewater 225mm Dia Network located
along the Ballybin Road approx. 365m to the east of the site. The wastewater sewer network is
illustrated on Engineering C-0300 drawing series and has been designed in accordance with the
principles and methods set out in Irish Water's Code of Practice for Wastewater Infrastructure 1W-
CDS-5030-03, IS EN 752 Drain & Sewer Systems outside Buildings, IS EN 12056 Gravity Drainage
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Systems inside Buildings and the Building Regulations Technical Guidance Document Part H

Drainage & Wastewater. The estimated peak Wastewater loading generated by the proposed

development’s Dry Weather Flow is estimated at 0.66 I/s while the Design Wastewater Flow of 6DWF

is 3.97 I/s as illustrated in Table 5 below. Engineering calculations have been included in Appendix

E.

Table 5 Proposed Post-Development Wastewater Flows

RESIDENTIAL
Proposed Development Foul Flows
Occupancy . . Daily Daily
Use Type No. of Units Rate (persons/ POplel,?t'on plc-;:sagrl\r;%g)//) Loading (I/ Loading
dwelling) day) (I/s)
Residential 141 2.7 381 150 57105 0.66
Dry Weather Flow (1 DWF) 0.66
Total Proposed Peak Foul Flow
(6 DWF) * 3.97
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6 Water Supply

6.1 Existing Water Supply

The UE public maps indicate an existing 150mm stub off an existing 355mm HDPE public watermain
along the southern boundary of the application site. The CoF letter from UE confirms a connection to

the existing network is feasible without upgrades.

6.2 Irish Water Pre-Connection Enquiry

DOBA have liaised with Irish Water (IW) in relation to the proposed development and submitted a pre-
connection enquiry to which IW responded with a Confirmation of Feasibility (CoF). The Connection &
Developer Services (CDS) Response noted that a new water connection is “Feasible without
infrastructure upgrade by Irish Water” and “Connection is feasible to the 355mm main to the South of

the subject site.”. The Confirmation of Feasibility is included in Appendix C of this report.

6.2.1 Uisce Eireann Statement of Design Acceptance

The applicant has received a Statement of Design Acceptance from Uisce Eireann for the proposed

development and a copy of the same is included in Appendix D of this report.

6.3 Proposed Water Supply

The proposed water supply networks within the subject site will include a 150mm dia. watermain with
100mm dia. loops, associated connections, valves, hydrants, meters etc. designed in accordance with
Irish Water’'s Code of Practice for Water Infrastructure IW-CDS-5020-03/ Standard Details and the
Department of the Environment’s Building Regulations “Technical Guidance Document Part B Fire
Safety”. The site watermain network will adequately serve the firefighting requirements with Fire
Hydrants provided on the loop main in accordance with Part B of the Building Regulations. The

proposed watermains are illustrated on the DOBA Engineering C-0400 drawing series.

Table 6 Post-Development Peak Water Demand

RESIDENTIAL
Proposed Development Water Demand
Averag Averag
Occupan Per Capita e Daily Aver_ag e Peak
e Daily hour
cy Rate . Consumpt Domes Day/pe
. Populati - . Domes water
Use Type No. of Units  (persons ion (I/ tic . ak
on (P) tic dema
/ person/ Deman week
. Deman nd
dwelling) day) d (I d (ls) Deman (ls)
day) d (l/s)
Residential 141 2.7 381 150 57150 0.66 0.83 413
Peak Hour Water Demand 4.13

Marshall Yards Development Company Limited
Large-Scale Residential Development at Ballybin Road, Ratoath, Co. Meath
Infrastructure Design Report
2334-DOB-XX-SI-RP-C-0001
Page 27 of 45



Total Proposed Peak Water
Demand 4.42
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DONNACHADH O’BRIEN

& ASSOCIATES CONSULTING ENGINEERS

7 Roads Infrastructure

The structure of this section of the report is as follows;

e Section 7.1 outlines the existing road infrastructure present adjacent to the proposed
development,

e Section 7.2 describes the proposed development access through the provision of a new
access off the realigned Ballybin Road and also describes the works to replace the existing
roundabout along the R125 with a new 4 arm signalised junction,

e Section 7.3 summarises the attributes of the internal streets design,

e Section 7.4 describes the vehicle autotracks carried out across the proposed development
for passengers 4x4s, Fire Tender and Refuse vehicles,

e Section 7.5 summarises the findings of the Transport Assessment completed by the
Applicant’s Traffic Engineers, Systra,

e Section 7.6 describes the Stage 1 Road Safety Audit completed by Traffico

7.1 Existing Roads Infrastructure

As noted in Section 1, the subject site is located on lands adjacent to the R125 and the Ballybin Road
in Ratoath, Co. Meath. The existing private dwellings on the site are served by 2 no. existing vehicular
accesses — one off the R125 roundabout to the south of the site and one off the Ballybin Road. The
Existing Site is illustrated on DOBA Engineering drawing C-0001, C-0002 & C-0003.

7.2 Local Authority Consultation

The Applicant formally engaged with the Meath Co. Co. Transportation Department (MCC TD)
regarding the proposed development as summarised in Table 7 below:

Table 7 Applicant’s engagement with MCC TD

Engagement with MCC TD Applicant’s Responses to MCC Comments

S247 Meeting with MCC TD dated 02.10.2023 Refer to Appendix F

LRD Meeting with MCC WSD dated 29.04.2024 Refer to Appendix G and H
(LRD Opinion and Record of Meeting issued on
24.05.2024)

7.3 Proposed Development Access & Sightlines

The traffic surveys completed for the Transport Assessment prepared by Systra for the proposed
development highlighted that the existing roundabout along the R125 to the south of the site is
currently operating over capacity and creates queuing along the western arm of the R125 in excess of

250m to 300m during the AM peak in particular. As such, a new signalised junction is proposed to
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replace the existing roundabout to the south of the site, including a relocated entrance for the Ratoath
Childcare facility, to improve the traffic flows in the area and to facilitate the proposed residential
dwellings. In addition, the existing Ballybin Road is to be realigned through the application site to
create a 4" arm of the signalised junction following comments from Meath Co. Co. in relation to safety
concerns associated with the existing Ballybin Road / R125 junction. The new development shall be
accessed off the re-aligned portion of the Ballybin Road via a new priority junction designed in
accordance with the Cycle Design Manual 2023 as illustrated in Figure 5 below. The proposed
access location has been designed to comply with DMURS through the provision of 49m sightlines in
both directions. A separate access is proposed for the 2 no. detached units proposed to the east of
the realigned Ballybin Road which is also in compliance with DMURS and the Cycle Design Manual.
The new signalised junction and the realigned Ballybin Road shall be fully coordinated with the
proposed Ratoath Pedestrian and Cycle Scheme (permitted via the Part VIII planning process).
Systra have provided a design for the new signalised junction which is included in the Transport
Assessment document which is being submitted as part of the planning documents. The development
access and proposed signalised junction layout are illustrated on the DOBA Engineering C-0500

and C-0600 drawing series.
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Figure 5 Proposed priority Junction (source: DOBA)

7.4 DMURS Statement of Consistency & Street Audit

The proposed infrastructure to serve the development has been designed in accordance with the
Design Manual for Urban Roads and Streets (DMURS) and is illustrated on the Engineering C-0500
drawing series. The proposed scheme provides a roads hierarchy including 6.0m wide link streets
and 5.5m wide local streets with 2.0m raised footpaths and also a 6.0m shared surface / Home Zone

Street (incorporating a 4.8m carriageway with 1.2m wide pedestrian refuge). Psychological and
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physical traffic calming measures have been adopted within the proposed site layout to balance the

functional needs of various carriageway users in particular Vulnerable Roads Users (VRUs) as

follows;

The creation of a self-regulating street environment through the introduction of shared
surfaces, on-street parking, reduced corner radii and reduced visibility splays,

Limiting straight sections of roads to a maximum of 70m through the introduction of horizontal
deflections coupled with vertical deflections in the form of raised table tops where required,
The use of minimal signage and line markings along internal streets with such treatments
used sensitively throughout and predominantly at key nodes and transition areas with
adjoining streets,

The provision of footpath widths no less than 1.8m are proposed throughout the scheme with
tie-ins provided to existing external pedestrian routes,

Appropriate clear unobstructed visibility splays are provided at all internal roads,

Well designed and frequently provided pedestrian crossing facilities are provided along key
travel desire lines throughout the scheme. All uncontrolled crossings are provided with either
dropped kerbs and tactile paving or flat raised table top treatments thereby allowing
pedestrians to informally assert a degree of priority,

All uncontrolled informal pedestrian crossing facilities will be a minimum of 2.0m wide coupled
with tactile paving and dropped kerbs,

The materials used in shared surface areas will be varied to indicate that the carriageway is
an extension of the pedestrian domain,

At any flat table pedestrian crossing/traffic calming traffic table treatments, different surface
material treatments are proposed to alert and subsequently influence driver behaviour and
associated vehicle speeds,

Kerb heights will be maintained at 75mm internally within the development,

Cyclists will share the internal roads with other road users,

In accordance with DMURS, the perpendicular parking spaces are a minimum of 5.0m long
by 2.5m wide, and finally,

Planned VRU connectivity to the adjacent existing VRU infrastructure.

In addition to the above, a DMURS Street Design Audit has been carried out by DOB&A and is
included in Appendix I of this report.

7.5

Vehicle Autotracks

The Applicant has prepared vehicle autotracks for Passenger 4x4s, Fire Tender and Refuse vehicles

accessing the proposed development which have been illustrated on Engineering drawing series
2334-DOB-XX-SI-DR-C-0700, 0701 and 0702 submitted with the Planning Application.
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7.6 Transport Assessment & MMP

A Transport Assessment and Mobility Management Plan have been prepared by Systra and are

submitted as part of the Planning documents.

7.7 Stage 1 Road Safety Audit

A Stage 1 Road Safety Audit has been completed by Traffico. The recommendations from Traffico
have been adopted in the planning application drawings and the auditors signed designer’'s Feedback

Form has been attached in Appendix J.
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Appendix A Ground Investigations
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FOREWORD
The following conditions and notes on the geotechnical site investigation procedures should be read
in conjunction with this report.

Standards

The ground investigation works for this project (Residential Development at Ratoath) have been
carried out by IGSL in accordance with Eurocode 7 - Part 2: Ground Investigation & Testing (EN
1997-2:2007). This has been used together with complementary documents such as Engineers
Ireland Specification for Ground Investigation (2 Ed, 2016), BS 5930 (2015+A1:2020) and BS 1377
(Parts 1to 9) and the following European Norms:

o EN 1997-2 Eurocode 7: 2007 - Geotechnical Design — Part 2: Ground
Investigation & Testing

o EN I1SO 22475-1:2006 Geotechnical Investigation and Sampling — Sampling
Methods & Groundwater Measurements

o EN ISO 14688-1:2017 Geotechnical Investigation and Testing — Identification
and Classification of Soil, Part 1: Identification and Description

o EN 1SO 14688-2:2017 Geotechnical Investigation and Testing — Identification
and Classification of Soil, Part 2: Principles for a classification

o EN ISO 14689-1:2017 Geotechnical Investigation and Testing — Identification,

description & classification of rock

The Eurocode 7, Part 2 — Ground Investigation and Testing Gl specification shall be read in
conjunction with the Specification and Related Documents for Ground Investigation in Ireland, 2nd
Edition, published by Engineers Ireland in 2016.

It is stated in the project specification document (reference DOBA2334) that the project specification
shall be the Site Investigation Steering Group’s Specification for Ground Investigation published by
Thomas Telford Services Limited in 1993, with information, amendments, and additions as
described in the Schedules.

Reporting

No responsibility can be held by IGSL Ltd for ground conditions between exploratory hole locations.
The engineering logs (refer to the factual reports referenced in the bibliography) provide ground
profiles and configuration of strata relevant to the investigation depths achieved and caution should
be taken when extrapolating between exploratory points. No liability is accepted for ground
conditions extraneous to the investigation points. Unless specifically stated, no account has been
taken of possible subsidence due to mineral extraction, mining works or karstification below or close
to the site.

This report has been prepared for Donnachadh O'Brien & Associates and the information should not
be used without their prior written permission. IGSL Ltd accepts no responsibility or liability for this
document being used other than for the purposes for which it was intended.
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INTRODUCTION

IGSL Limited has undertaken a programme of geotechnical site investigation works at a greenfield
site off the L5018 Ballybin Road, Ratoath, Co. Meath for Donnachadh O;'Brien & Assocaties [DOBA]
on behalf of their client, Marshall Yards Limited. The investigative works were positioned across
two large grass fields.

The Site Investigation was undertaken to determine the soil conditions for the purposes of
foundation design for new housing units and to determine the percolation characteristics of the
ground for surface water disposal.

Figure 1 - Site Location Plan (intrusive Gl locations plotted)

Fig 1 reproduced from Google Earth Professional 7/2022

The investigation comprised cable percussion boring, trial pitting, dynamic probing, plate bearing
testing (CBR) and soakaway testing to BRE365. The investigations were executed in accordance
with BS 5930, Code of Practice for Site Investigations (BS 5930:2015 +A1:2020) and EN 1997-2
Eurocode 7 Part 2 Ground Investigation & Testing and supervised by an IGSL geotechnical
engineer.
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Geotechnical, chemical and environmental laboratory testing was scheduled on a range of soil
samples. The geotechnical soil testing included moisture contents, Atterberg Limits and particle size
distribution [PSD] testing in addition to quick undrained triaxial testing. Suites of both chemical
testing and environmental testing were undertaken on soils.

This report presents an evaluation of the ground and groundwater conditions and an assessment of
the key geotechnical issues.
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2. FIELDWORKS

2.1 General

The geotechnical investigation works were carried out in September and October 2023. The site
works comprised the following:

Cable Percussion Boring (5 No.)

Trial Pits (12 No.)

Dynamic Probes (8 No.)

Plate Bearing Tests (4 No.)

Soakaway Tests (3 No.)

Surveying of Exploratory Hole Locations

O O O 0 0 Oo

2.2 Cable Percussion Boreholes

Cable percussive boring (200mm diameter) methods were deployed at five locations [BH_] using a
Dando 2000 rig. The boreholes extended to depths of between 8.70m and 3.20m. At all locations,
boring commenced through hand-dug service inspection pits. Disturbed bulk samples were
recovered at 1m intervals or change of strata during boring and these are denoted ‘B’ on the
engineering logs. An undisturbed thin-walled sample was recovered from BHO05 at 1.0m bgl and this
is denoted ‘U’ on the relevant log.

Standard Penetration Tests (SPT's) were performed in the boreholes and given the nature of the
soils, a solid cone was used. It is noted that the SPT N-Values reported are the number of blows for
300mm increment penetration (e.g. BHO1 at 1.0m where N=11). These exclude the seating blow
values, which represent the initial 150mm depth of penetration. Where partial penetration was
achieved during testing, the number of blows is shown for the actual penetration depth achieved
(e.g. BHO3 at 3.0m where N=50/75mm). In accordance with Eurocode 7, the SPT hammer has been
calibrated and the energy ratio (Er) value is incorporated on the engineering logs. Calibration
certificates for SPT hammers (presented in Appendix 1 of the factual report) can be cross-
referenced using the assigned hammer code noted on the individual driller logs. It is highlighted that
the SPT N-Values reported on the engineering logs are uncorrected for energy ratio.

A groundwater monitoring standpipe was installed in borehole BH03. The standpipe consisted of
50mm diameter HDPE pipework with proprietary 1mm slots and incorporated a pea gravel filter pack
and cement / bentonite grout seal. A headwork cover was fixed in place.

Descriptions of the soils encountered, in-situ tests undertaken and samples recovered are presented
on the borehole records in Appendix 1 of the factual report. Details of groundwater strikes and hard
strata boring (i.e. chiselling) are also presented on the aforementioned records.

2.3 Trial Pits

Trial pitting was performed at twelve locations across the site. The trial pits were excavated, logged
and sampled under the direction of an IGSL geotechnical engineer in accordance with BS 5930
(2015+A1:2020). Bulk samples (B) (typically 20 to 30kg) were taken as the pits progressed.

The bulk samples were placed in heavy-duty polyethylene bags. The trial pits were backfilled with
the as-dug arisings and reinstated to the satisfaction of IGSL’s site geotechnical engineer. The trial
pit logs and photos are presented in Appendix 2 of the factual report and include descriptions of the
soils encountered, groundwater conditions and stability of the pit sidewalls.

2.4 Dynamic Probing

In-situ “Heavy” dynamic probing (DPH) was performed at eight locations using a Dando Terrier
crawler rig. The probing unit meets the requirements of BS 1377, Part 9 (1990) and IS EN 1997-
2:2007. The probing rig utilized a 50kg drop weight and 500mm drop height with a 60° cone. In
accordance with the standards, the number of blows required to drive the cone each 100mm
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increment into the sub-soil was recorded. Probing is generally terminated when blow counts, N1
values, exceed 25, in order to avoid damage to equipment. The probe records are presented in
Appendix 3 of the factual report and include blow-counts in both numerical and graphical format.

2.5 Plate Load Testing

Plate load tests were caried out at four locations at a consistent depth of 0.40m below ground level
[bgl]. The plate tests were positioned in pits TP01 (CBRO1), TP03 (CBR02), TP05 (CBRO03) and
TP10 (CBRO4). The plate testing was undertaken to evaluate the modulus of sub-grade reaction
(Ks) and equivalent CBR value. A 450mm diameter plate was used for the tests with kentledge
provided by a mechanical excavator. Two load cycle tests were performed and the load / seftlement
plots, Ks and equivalent CBR values are presented in Appendix 4 of the factual report.

2.6 Soakaway Tests (to BRE 365)

Three number infiltration tests were performed to assess the suitability of the sub-soils for dispersion
of storm water through a soakaway system. The infiltration tests were each performed in
accordance with BRE Digest 365 ‘Soakaway Design’. The tests were undertaken adjacent to TP02
(SA02), TPO7 (SA07) and TP12 (SA12). To obtain a measure of the infiltration rate of the sub-sails,
water was poured into each test pit, with records taken of the fall in water level against time.
Following the first soak cycle, the procedure was repeated to ensure saturation of the sub-soils. The
infiltration rate is the volume of water dispersed per unit of exposed area per unit of time, and is
generally expressed as metres / minute or metres / second. Designs are based on the slowest
infiltration rate, which is generally calculated from the final soak cycle. The soakaway design logs
are presented in Appendix 5 of the factual report.

2.7 Surveying of Exploratory Hole Locations

Following completion of the exploratory works, surveying was carried out using GPS techniques.
Co-ordinates (x, y) were measured to Irish Transverse Mercator and ground levels (z) established to
Malin Head. The co-ordinates and ground levels are shown on the exploratory hole logs with
locations shown on the exploratory hole plans in Appendix 1.
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LABORATORY TESTING

Geotechnical laboratory testing was performed at IGSL's INAB-accredited laboratory in accordance
with the methods set out in BS1377; British Standard Methods of Test for Soils for Civil Engineering
Purposes; British Standards Institute:1990. The laboratory applies best practice management
systems as per International Standard IS EN ISO/IEC 17025. The geotechnical testing included
moisture contents, Atterberg Limits, particle size distribution [PSD] and quick undrained triaxial
testing. The results from geotechnical testing on selected cable percussion borehole and trial pit soil
samples are presented in Appendix 6 of the factual report.

Chemical analysis to BRE SD1 Greenfield Site (Suite B) was scheduled on two recovered soil
samples. The chemical results are presented in Appendix 7 of the factual report. Soil samples were
selected from pits for specialist geo-environmental assessment using the Rilta Suite of
environmental testing. The results are also presented in the Chemtest report in the aforementioned
Appendix 7.

10
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DESK STUDY

Reference to the OSI nineteenth and early twentieth century drawings shows little change when
compared to the present-day field boundary system (See Figure 2). Despite the encroachment of
residential development from the west (namely Fox Lodge Manor), both the western hedgeline and
the eastern boundary along Ballybin Road remain largely unaffected.

Figure 2 — Juxtaposed OSI drawing dated 1829-1842 and OSI aerial image (MapGenie Imagery
(2013-2018))

Taken from OSI ‘Townland and Historical Map Viewer’

The Quaternary Soils plot for the area (Figure 3 - retrieved from GSI website) reaffirms the findings
of the investigation and highlights the underlying clay-dominant till derived from the ubiquitous
Carboniferous Limestone of the area.

1
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Figure 3 - Quaternary Soils Plot for the Ratoath Site

Map Key Ag - Alluvium
TLs - Till derived from Limestones

Reference to the GSI map for the area (Figure 4, 1:100,000 Solid Geology series) shows that the
site is underlain by Lower Carboniferous, Lucan Formation. The Lucan Formation (Nolan 1986,
1989) forms the bulk of the basinal rocks throughout the geologically termed ‘Dublin Basin’, and is
characterised by graded, intraclastic skeletal packstone/grainstone interbedded with anoxic
calcareous mudstone / black shale, laminated calcisiltite and argillaceous micrite (i.e. impure
limestone with clay minerals).

Its base is defined by the first appearance of thick graded beds of limestone, and a marked
decrease in the proportion of interbedded shale, compared with the underlying Tober Colleen
Formation. The Lucan Formation is widely known as the Calp Limestone (Marchant and

12
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Sevastopulo, 1980) but is also referred to as the Upper Dark Limestone and has long been a source
of building materials and aggregate for Dublin. The Calp is largely undifferentiated geologically.

A borehole verified by the Geological Survey Ireland appears on the map shown in Figure 4. The
GSI website does not make available the log other than to note that the borehole ended at 5.10m
bgl encountering “CLAY (Loam)".

Figure 4 - Bedrock Geological Map for the Ratoath Site (retrieved from the GSI website)

Key: LU

Lucan Formation

13
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. GROUND CONDITIONS & GROUNDWATER
5.1 Ground Profile — Superficial Deposits
The following is a summary of the ground conditions encountered across the site.

TOPSOIL

o Where topsoil was encountered, it was found to be between 0.10m and 0.20m thick in the
boreholes and between 0.20 and 0.25m in the trial pits. There was one exception in trial pit
TP11 where 0.40m of topsoil was reported. The topsoil was logged as ‘soft brown sandy
gravelly CLAY with rootlets and a low cobble content’.

SUBSOIL

o Beneath the topsoil, generally a transition to firm and firm to stiff CLAY was met. However,
in the case of trial pits TP02, TP03, TP06, TP07, TPO9 and TP10 there was described an
intervening soft to firm layer of brown slightly sandy gravelly CLAY. It persisted to a depth
range of between 0.60m to 1.0m bgl.

o Dynamic probes undertaken close to the aforementioned pits show some softening to
depths ranging 0.60m to 0.90m. Most notable soft zones were recorded at both DP02 and
DPO03, positioned close by pits TP04 and TP03. The dynamic probe blowcounts are shown
in Figure 5. DP02 suggests softening to ca. 1.10m bgl.

Figure 5 — Dynamic Probe blowcounts from DP02 (TP04) and DP03 (TP02) showing low /
inconsistent N100 blowcount profiles from ground level to ca. 0.90 - 1.10m bgl.

14
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GLACIAL DEPOSITS

o Regarding the transition to firm and firm to stiff soils, trial pits largely herald firm and firm to
stiff deposits from 1.0m, in some cases from 0.60m bgl. SPT N-values recorded in
boreholes suggest a soft to firm mantle of indigenous CLAY extends into the first SPT test
drive at 1.0m. By the second test drive (at 2.0m bgl), based on SPT N-values, the soils
appear to be uniformly stiff to very stiff in consistency.

o Probes terminated at depths ranging 2.10m to 2.90m with steady increases in blowcounts
notable from 1.50m to 1.70m across all probes. This is likely to correspond to the entry of
increasingly stiff over-consolidated glacial till, intercepted shy of the dark grey till which
was found in the majority of pits from ca. 2.0m bgl.

As mentioned previously, in-situ testing was undertaken during the construction of the five drillholes.
The standard penetration test [SPT] allows for an appraisal of the ground stiffness. An SPT data plot
showing N-Vales against depth is shown in Figure 6. It highlights the initially soft to firm nature of
soils in test drives in shallow clay overburden (at 1.0m). ‘Low strength’ deposits are those where N
values of <10 blows are present.

Figure 6 — SPT Plot versus Depth for Cable Percussion Boreholes

15
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Figures 7A & 7B - Sidewall profile and spoil heap photographed during trial pitting at TP01.
Fig 7A Firm becoming firm to stiff brown sandy gravelly CLAY with a medium cobble content from
0.20m to 2.10m underlain by a stiff greyish brown sandy gravelly CLAY with cobbles and boulders.
Stiff to very stiff dark grey sandy gravelly CLAY with cobbles and boulders enters the stratigraphy
from 2.50m to the eventual end depth of 3.50m bgl. The pit remained dry. Fig 7B Spoil.

Fig 7A

Fig 7B

16
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5.2 Bedrock
Consultation of the GSI map for the area suggests the bedrock underlying the site is that of the
Lucan Formation limestone and shales (See Section 4). Rotary drilling was not undertaken as part
of the project.

5.3 Groundwater

Water ingress was noted in TPO7 and TP11 towards their respective bases at 2.50m - both of these
were located towards the eastern extent of the site. In the case of TP11, positioned close to the
eastern Ballybin Road field boundary, the soils from 0.40m to 1.90m were reported as being moist
throughout trial pitting. Minor sidewall collapse was also noted in TP11.

A similarly shallow water strike was intercepted in BHO3, the borehole close by both TP07 and
TP11. The water strike was measured at 2.40m, rising to 2.10m after a 20 minute observation
period. Water was also noted post-drilling works in nearby BHO05. Groundwater, although not met
during boring, was dipped in the completed borehole at 2.80m - the borehole measuring an end
depth of 3.20m bgl.

There was one other water strike encountered on the site during boring. This was reported in the
deepest borehole, BH02, in the northern section of the site. The water strike was reported at 8.40m,
and rose to 6.80m after 20minutes. In the absence of rock coring, the intensity of this measured
strike, coupled with the depth of the strike, it is likely that this depth corresponds to local rockhead
level. This remains unproven however.

Table 1 outlines where water was met in each of the exploratory holes. The potential does exist for
there to be seasonal changes in groundwater level. The works were carried out during late summer
2023. A standpipe installed in BHO3 will allow for ongoing monitoring.

Table 1 — Water measurements in on-site exploratory holes

Exploratory | Water Struck Stratum Rate of | Remarks / Stratum of water
Hole No. m bgl Description Flow ingress (m OD)
Very stiff black
slightly sandy
very agravell o Water was noted at 6.70m bgl in
SilﬁlngL AYy Rapid the borehole upon removal of the
BHO2 8.40 . water fose drill casing
with some | t0 6.80min (28-09-23)
@ cobbles and 20min
S occasional
® boulders
R Dense grey
S clayey/silty Water was noted at 2.20m bgl in
7] sandy fine to the borehole upon removal of the
a coarse StIOW - drill casing
o BHO3 2.40 waler rose (03-10-23)
K angular t02.10m in
o GRAVEL with 20min Standpipe installed
S occasional (Response zone 1.0-3.40m)
© cobbles
Water was noted at 2.80m bgl in
R the borehole upon removal of the
BHO5 ) ) drill casing
(04-10-23)
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Stiff greyish
brown sandy
gravelly CLAY
TPO7 2.50 with a medium | ot Pit noted stable to 2.30m

cobble content
and low
boulder
content
Stiff dark
brownish grey
sandy gravelly
slightly silty ,

TP11 250 | CLAYwiha | Moderate | "enteddietostow progressand
high cobble
and a low
boulder
content

Trial Pits
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6. GROUND ASSESSMENT & ENGINEERING RECOMMENDATIONS
6.1 General
In light of the ground investigation findings, the following geotechnical issues are developed and
discussed:

Foundations

Ground Bearing Slab

Groundwater / Infiltration

Slopes / Batters

Pavement Construction

Buried Concrete

Waste Acceptance Criteria [WAC] & Environmental Testing - Soils destined for Landfill

6.2 Foundations

The ground investigations demonstrate a sequence of largely firm and firm to stiff soils mantling the
site from ¢0.60m to 1.0m. There were instances of soft or low strength soils extending to ¢1.10m but
these were generally localised, being found in only one or two pits / probes. Overall, the findings from
trial pits, boreholes and probes suggests a firm to stiff CLAY underlies the site, strengthening to
consistently stiff and very stiff soils from 1.50m to 2.0m bgl. Highlighting this, probes terminated at
depths between 2.10m and 2.90m. Removal of the uppermost compressible CLAY where it exists,
should reveal firm and firm to stiff soils at depths of the order of 0.60m to 1.10m.

The depth to the basal dark grey very stiff and stiff CLAY horizon varied little across the site ranging
from 2.0m to 2.90m in trial pits and 1.80m to 2.50m in boreholes. Interestingly, rather than a stiff
CLAY till, a gravel layer was intercepted towards the base of both boreholes BH03 and BHO5 from
2.30m and 3.0m. In both cases, it appears the gravels hosted groundwater with occurrences logged
in both bores. These two holes lie in proximity to both TP07 and TP11 where water strikes were
recorded at their respective bases (at 2.50m).

Where the very stiff and stiff grey brown, occur (often deep-seated CLAY) is met, a safe or allowable
bearing capacity of the order of 250kPa could be adopted. However, ahead of encountering this
layer, a firm to stiff brown natural CLAY deposit is present. The firm / stiff brown sandy gravelly
CLAY, at depths of 0.60m to 1.0m, should offer a safe or allowable capacity of 150kPa. At bearing
pressures of this magnitude, settlement (immediate elastic and long-term consolidation) would be
expected to be <10mm.

During construction, it would be important to have excavations on the site examined by a suitably
qualified geotechnical engineer / engineering geologist to assess the selected subgrade is capable of
the imposed loadings. Use of lean mix or low grade concrete to build up to the underside of pads /
footings may be required locally where low strength ground conditions are encountered (as
highlighted by both DP02 & DP03).

6.3 Ground Bearing Slab

Assuming the presence of a natural stratigraphy, given the occasionally soft to firm soils in the
uppermost stratigraphy, the use of a geotextile separating layer should be considered to prevent
mixing of upper soils and placed SR21 Annex E compliant hardcore.

The hardcore fill materials should be placed in layers (nominally 225mm thick) and compacted with a
smooth drum roller having a mass per metre width of roll >5400 kg. The compacted hardcore would
be expected to achieve a CBR value of 15% (or Ks of not less 75 MPa/m) as determined by plate test
method. To monitor compaction of the hardcore, plate tests are recommended at a frequency of 1 per
1000m? per lift or layer. The tests (two load cycles) should be carried out in accordance with BS 1377
by an experienced geotechnical technical and accredited laboratory.
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Granular fill materials (i.e. TO Struc, T1 Struc, T2 Perm and T3 Blind) to be used at the proposed
build footprints should be sourced from an established quarry (having NSAI Certification). The
granular fill hardcore materials should meet each of the properties in SR21:2014+A1+2016 (set out in
Tables E.1, E.2 and E.3 of Annex E of SR21;2014+A1;2016). Where significant depth of granular fill
is required to achieve the finished floor level, TO Structural fill is recommended followed by T1
Structural (layer thickness nominally 200mm). The granular fill or ‘hardcore’ should be rigorously
tested (independent of the quarry source) to ensure that it meets the physical, durability, chemical
and mineralogical characteristics as set out in the aforementioned Annex E of SR 21;2014+A1;2016.
Independent testing on samples of the proposed source hardcore is strongly recommended at least 3
weeks in advance of the material being used on the site. As a minimum, particle size gradings,
chemical tests and geological classification / simplified petrology are advised to initially ‘screen’ the
material and assess compliance with Annex E, SR21;2014+A1;2016. Once the hardcore materials
are approved, then testing at a frequency of 1 per 1000m3 would be reasonable.

Compaction / Placement of imported granular fill or hardcore will need to achieve low air voids (<5%)
and ensure that settiement is not an issue. In the case of TO layer thickness, the number of roller
passes and mass per metre and width of roll should meet the guidelines in I.S. 888:2016 Annex B:
Compaction requirements for unbound mixtures Table B.1. If using a smooth drum roller (without
vibration) with a mass per metre of roll of not less than 5400 kg, a maximum compacted TO layer
thickness of 150mm can be placed at any one time.

6.4 Groundwater / Infiltration

The permeability of the CLAY (or lack thereof) should limit the ingress of groundwater where
excavations are formed solely in the fine soils. Therefore, shallow temporary excavation should
generally see an absence of water ingress in natural deposits. Deeper-seated water entry was
observed in the pits (TP07 & TP11) and boreholes during their construction, from 2.40m bgl in BHO3.

Should water be encountered during deeper digs / excavations it is likely that de-watering will be
required through a combination of strategic sump pumping and / or perimeter drains. As mentioned in
Section 5.3, the potential does exist for there to be seasonal changes in groundwater level. The
works were carried out during early autumn 2023. It may be the case that the various waterbodies at
depth are subject to seasonal variations. Readings could be taken at BHO3 to assess equilibrated
water levels.

Three soakaway tests were conducted on the site. The tests were carried out in the overburden soils
within open excavations. The test pits were excavated into the indigenous firm and firm to stiff brown
sandy gravelly CLAY with cobbles. The impermeable nature of the soils may account for the
negligible to non-existent infiltration rates obtained.

It is likely that such soils would not be suitable for conventional soakaways being classified as
offering only very low to practically impermeable natural infiltration (Table 2).

Table 2 - Measured infiltration rates (f) expressed as exposed area (metre) per unit time
(minute)

Soakaway Test No. | Depth of Test (m bgl) f (m/min) f (m/sec)
TP/SA02 1.50 0.000014 m/min 2.33E -07 m/sec
TPISA07 2.0 0.0 m/min 0.0 m/sec
TP/SA12 1.50 0.0 m/min 0.0 m/sec
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6.5 Slopes / Batters

A maximum temporary slope angle of 1V to 1.5H (33°) is anticipated for batters constructed within the
upper medium strength fine grained soils. A slope angle of 1V to 2H (26°) should be appropriate for
long term batters in the same soils. Minor instability was noted during pitting at TP11 with slight
sidewall collapse at depth in what were termed “moist" soils. This may suggest groundworks towards
the east and southeast of the site will encounter more trying groundworks conditions with a higher
groundwater table. Where deep excavation works are required in the superficial deposits, the use of
trench box support is advised. In addition, the uppermost fine subsoils will be susceptible to softening
and degradation and surface water or groundwater ingress can lead to a significant reduction in
shear strength. Perched water can exist locally and this should be considered in risk assessments for
excavations.

Site operatives or personnel should not enter unsupported excavations and should be informed of
potential risks. Where site operatives or engineering staff work in close proximity to temporary slopes
or batters, these should be inspected and approved by a suitably experienced civil engineer,
preferably with geotechnical experience. Where there is a risk of spalling of battered slopes, the use
of a geogrid is recommended. The geogrid should be anchored at the top and bottom of the ridge
face to contain particles such as gravel, cobbles and / or boulders that may become dislodged.

6.6 Pavement Construction

Four plate load tests were conducted on the shallow subsoils at depths of 0.40m bgl. The plate load
test permits an assessment of the in-situ stiffness of the upper soil. The test results are reported in
Appendix 4 of the factual report and are summarised below in Table 3. Equivalent CBR values 0.8 to
7.5% were determined on the initial loading cycles (Cycle 1) with values of 2.4 and 11.2% on the
reload cycles (Cycle 2). It should be noted that each plate load test was conducted on brown sandy
gravelly cobbly CLAY soils.

Table 3 - Equivalent CBR % Values obtained in Plate Bearing Testing

Test No. Depth CBR at Load Cycle (%) CBR at Re-Load (%)
CBR 01 0.40 7.5 11.2

CBR 02 0.40 1.0 24

CBR 03 0.40 0.8 46

CBR 04 0.40 2.1 39

Based on the plate load test results, and in accordance with the Design Guidance for Road
Pavement (HD 25-26/10:2010), a CBR design value of <2% is recommended for the near surface
soils in their current state. Ahead of road construction, and following static compaction of the soils, a
further set of plate testing (450 or 600mm diameter) should be undertaken to assess the
improvement in stiffness of the formation. Given the moderate improvement seen in testing (from
load to reload), if the same test levels are again adopted it is likely that some improvement will be
achieved.

Assuming a design CBR value of 2% for the upper soils then a minimum 6F capping thickness of 500
to 600mm and a sub-base thickness (UGM) of 150mm is recommended to support the road
pavements.

If or where very low strength subgrade occurs (CBR <1%) either geogrid reinforcement or the use of
starter material (Class 6A / 6B) could be considered to provide a suitable foundation layer especially
for access or haul / spine roads if they traverse low strength subgrades. Such a mechanically
stabilized layer could consist of a layer of geogrid with 500 to 600mm of granular fill (well graded
aggregate with maximum particle size of 75mm). Where geogrid is not utilized then approximately
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500mm build-up of Class 6A / 6B starter layer material could be considered in conjunction with a
capping layer (Class 6F capping in line with Series 600 of TII SRW). This should provide a
satisfactory foundation layer to adequately support the subbase / pavement (150mm of unbound
granular material (UGM) in accordance with Table 2.1 of CC-SPW-00800 (Tl August 2022). The
aforementioned Class 6A / 6B material could be used in conjunction with ca. 300mm of 6F capping
material. This should provide a robust foundation layer.

The time of year will play a role in sub-grade strength especially during winter or early spring where
heavy rainfall would cause degradation / wash-out of the formation. Oppositely, in summer, the
performance of the soil subgrade may be significantly improved dependent on moisture content
levels in the upper soil. If there are particular concerns regarding the condition of the formation soils,
then additional plate bearing tests should be considered during construction to verify or validate the
stiffness / density of the formation soils and adequate capping thickness.

The durability of the capping material should be confirmed as capping will be exposed to the
elements (especially if the works are undertaken during the winter / spring period). It is important that
argillaceous sedimentary rocks (i.e. muddy limestone, calcareous mudstone, shale, etc.) are not used
as capping or as a starter layer. These have high potential to give rise to degradation (i.e. poor
durability and soundness) and slaking and therefore would not be suitable.

All granular fills / unbound granular mixtures (UGM) used in pavement construction should be tested
and approved in advance of being used in pavement construction. They should meet the
compositional, chemical and soundness requirements as prescribed in the TII publication entitled
Road Pavements — Unbound and Hydraulically Bound Mixtures (CC-SPW-00800 - dated August
2022).

Compaction / Placement of imported granular fill or hardcore will need to achieve low air voids (<5%)
and ensure that settlement is not an issue. The number of roller passes and mass per metre and
width of roll should meet the guidelines in I.S. 888:2016 Annex B: Compaction requirements for
unbound mixtures Table B.1. It is recommended to use a smooth drum roller (without vibration) with
a mass per metre of roll of not less than 5400kg. Unbound mixtures should not be laid in layers
greater than 150mm if using this compaction method.

6.7 Buried Concrete

The chemical analysis tests on natural soil samples (BRE SD1 analysis suite) show pH (2.5:1) values
ranging from 8.2 to 8.7. The sulphate aqueous extract (SOx) results from trial pit samples determined
values of 10 and 200mg/l. This would suggest the ‘as-received’ soil samples tested could be
categorised as BRE Class DS-1.

Table C1 ACEC for greenfield sites in BRE SD 1 (2005) can be used in the selection and design of
concrete. If mobile groundwater conditions prevail at the site and given the pH values obtained from
the testing, then ACEC class AC-1¢ would be expected to be appropriate for buried concrete in the
soils. In line with .S. EN 206-1:2013, concrete could be manufactured to Class XA1 where founded
or positioned in the upper soils (Class XA1 being = 2000 and < 3000 SO42 mg/kg).

6.8 Waste Acceptance Criteria [WAC] & Environmental Testing — Soils destined for Landfill
Two soil samples from trial pits were analysed for their compliance to the criteria set out in the 2002
European Landfill Directive (2003/33/EC). The two samples met the criteria and would therefore be
accepted by an inert landfill.

The results obtained from testing of the inert samples were compared to the published limits set out
in the EPA Guidance on waste acceptance criteria at authorized soil recovery facilities (EPA, 2020).
Table 4 highlights where the more stringent trigger level exceedance was observed for Total
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Polychlorinated biphenyls [PCBs] content in the sample from TP06. This highlights the ineligibility of
this sample for acceptance at an EPA Soil Recovery Facility.

Table 4 - Elevated Total PCBs values (EPA Guidance Document on Soil Recovery Facilities)
for the soil sample from TP06 at 0.70m (Exceedance in red font)

TP06
Parameter | EPA Guidance Document Limit 0.70m
Total PCBs 0.05mglkg 0.081

In relation to the sample from TP01 (0.50m), there were no exceedances reported in Total Organic
Carbon [TOC] or in any of the organic compounds. Regarding its total metal concentration, the EPA
Guidance document employs a set of specific metal trigger limits to each of seven geochemical
domains across the country. Depending on the domain in which the accepting recovery site falls,
there are specific limits prescribed for certain metals. In order to further analyse the soils suitability for
acceptance at an EPA recovery facility, the domain of the receiving facility would have to be known.
For the purposes of this report, given the Quaternary soils map for the site (Figure 3) indicates
Carboniferous Limestone derived till, the maximum concentrations and / or trigger levels in soil and
stone for soil recovery facilities in Geochemical Domain 2 (Carboniferous limestone and related
rocks) are applied.

Analysis of the sample from TP01 (0.50m) showed the nickel metal concentration to exceed that
which is published for Geochemical Domain 2 (See Table 5). A nickel content of 63mg/kg was
detected. Such a concentration would preclude it from being accepted at a Geochemical Domain 2
facility where the defined trigger limit of 61.9mg/kg exists.

No ashestos was detected in screens ran on the two soil samples.

Table 5 - Elevated nickel content (EPA Guidance Document on Soil Recovery Facilities) for
TPO01 soil sample applying Geochemical Domain 2 values (Exceedance in red font)

Metal EPA Guidance Document Limit TPO1
Parameter (Geochemical Domain 2) 0.50m
Nickel (Ni) 61.9mglkg 63
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Appendix 1

Exploratory Hole Location Plans

DWG01 - DWG02
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FOREWORD
The following conditions and notes on the geotechnical site investigation procedures should be read
in conjunction with this report.

Standards

The ground investigation works for this project (Residential Development at Ratoath) have been
carried out by IGSL in accordance with Eurocode 7 - Part 2: Ground Investigation & Testing (EN
1997-2:2007). This has been used together with complementary documents such as Engineers
Ireland Specification for Ground Investigation (2n Ed, 2016), BS 5930 (2015+A1:2020) and BS 1377
(Parts 1 to 9) and the following European Norms:

o EN 1997-2 Eurocode 7: 2007 - Geotechnical Design — Part 2: Ground
Investigation & Testing

o EN ISO 22475-1:2006 Geotechnical Investigation and Sampling — Sampling
Methods & Groundwater Measurements

o EN ISO 14688-1:2017 Geotechnical Investigation and Testing — Identification
and Classification of Soil, Part 1: Identification and Description

o EN ISO 14688-2:2017 Geotechnical Investigation and Testing — Identification
and Classification of Sail, Part 2: Principles for a classification

o EN ISO 14689-1:2017 Geotechnical Investigation and Testing — Identification,

description & classification of rock

The Eurocode 7, Part 2 — Ground Investigation and Testing Gl specification shall be read in
conjunction with the Specification and Related Documents for Ground Investigation in Ireland, 2nd
Edition, published by Engineers Ireland in 2016.

It is stated in the project specification document (reference DOBA2334) that the project specification
shall be the Site Investigation Steering Group’s Specification for Ground Investigation published by
Thomas Telford Services Limited in 1993, with information, amendments, and additions as
described in the Schedules.

Reporting

No responsibility can be held by IGSL Ltd for ground conditions between exploratory hole locations.
The engineering logs provide ground profiles and configuration of strata relevant to the investigation
depths achieved and caution should be taken when extrapolating between exploratory points. No
liability is accepted for ground conditions extraneous to the investigation points. Unless specifically
stated, no account has been taken of possible subsidence due to mineral extraction, mining works
or karstification below or close to the site.

This report has been prepared for Donnachadh O'Brien & Associates and the information should not
be used without their prior written permission. IGSL Ltd accepts no responsibility or liability for this
document being used other than for the purposes for which it was intended.

Boring Procedures

Where required, ‘shell and auger' or cable percussive boring technique is employed as defined by
Section 6.3 of IS EN ISO 22475-1:2006. The boring operations, sampling and in-situ testing meet
with the recommendations set out in IS EN 1997-2:2007 and BS 1377:1990 and EN ISO 22476-
3:2005. The shell and auger boring technique allows for continuous sampling in clay and silt above
the water table and sand and gravel below the water table (Table 2 of IS EN ISO 22475-1:2006).

It is highlighted that some disturbance and variation is unavoidable in particular ground (e.g. blowing
sands, gravel / cobble dominant glacial deposits etc). Attention is drawn to this condition, whenever
it is suspected. Where cobbles and boulders are recorded, no conclusion should be drawn
concerning the size, presence, lithological nature, or numbers per unit volume of ground.
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In-Situ Testing

Where required, Standard Penetration Tests (SPT's) are conducted strictly in accordance with
Section 4.6 of IS EN 1997-2:2007. The SPT equipment (hammer energy test) has been calibrated
in accordance with EN 1SO 22476-3:2005 and the Energy Ratio (E:). A calibration certificate is
available upon request. The E; is defined as the ratio of the actual energy Emeas (Measured energy
during calibration) delivered to the drive weight assembly into the drive rod below the anvil, to the
theoretical energy (Eieor) as calculated from the drive weight assembly. The measured number of
blows (N) reported on the engineering logs are uncorrected. In sands, the energy losses due to rod
length and the effect of the overburden pressure should be taken into account (see IS EN ISO
22476-3:2005).

Soil Sampling

Three categories of sampling methods are outlined in EN ISO 22475-1:2006. The categories are
referenced A, B and C for any given ground conditions and are shown in Tables 1 and 2 of EN ISO
22475-1:2006. Reference should be made to EN 1997-2:2002 for guidelines on sample class and
quality for strength and compressibility testing. Samples of quality classes 1 or 2 can only be
obtained by using Category A sampling methods.

Class 1 thin wall undisturbed tube samples (UT100) were obtained in fine grained soils and strictly
meet the requirements of EN 1997-2:2002 and EN ISO 22475-1:2006. Soil samples for laboratory
tests are divided into five classes with respect to the soil properties that are assumed to remain
unchanged during sampling, handling transport and storage. The minimum sample quality required
for testing purposes to Eurocode 7 compatibility (EN 1997-2:2002) is shown in Table A.

Table A - Details of Sample Quality Requirements

EN 1997 Clause Test Minimum Sample Quality Class
55.3 Water Content 3
554 Bulk Density 2
55.5 Particle Density N/S
5.5.6 Particle Size Analysis N/S
557 Consistency Limits 4
558 Density Index N/S
5.5.9 Soil Dispersivity N/S
5.5.10 Frost Susceptibility N/S
5.6.2 Organic Content 4
5.6.3 Carbonate Content 3
5.6.4 Sulphate Content 3
5.6.5 pH 3
5.6.6 Chloride Content 3

5.7 Strength Index 1
5.8 Strength Tests 1
5.9 Compressibility Tests 1
5.10 Compaction Tests N/S
5.1 Permeability 2

N/S - not stated. Presume a representative sample of appropriate size.

Samples recovered from ftrial pits or trenches meet the requirements of IS EN ISO 22475-1. It is
highlighted that unforeseen circumstances such as variations in geological strata may lead to lower
quality sample classes being obtained.

Groundwater
The depth of entry of any influx of groundwater is recorded during the course of boring operations.
However, the normal rate of boring does not usually permit the recording of an equilibrium level for
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any one water strike. Where possible, drilling is suspended for a period of twenty minutes to monitor
the subsequent rise in water level. Groundwater conditions observed in the borings or pits are those
appertaining to the period of investigation. It should be noted however, that groundwater levels are
subject to diurnal, seasonal and climatic variations and can also be affected by drainage conditions,
tidal variations etc.

Engineering Logging

Soil and rock identification has been based on the examination of the samples recovered and
conforms with IS EN ISO 14688-1:2017 and IS EN ISO 14688-2:2017. Rock weathering
classification conforms to IS EN I1SO 14689-1:2017 along with discontinuities (bedding planes, joints,
cleavages, faults etc) as classified in Section 6.4 of IS EN ISO 14689-1:2017 and Annex C of same.
Rock mechanical indices (TCR, SCR, RQD) are defined in accordance with IS EN ISO 22475-
1:2006.

Where peat has been encountered, samples have been logged in accordance with the Von Post
Classification (ref. Von Post, L. 1992. Sveriges Gologiska Undersoknings torvinventering och nogra
av dess hittils vunna resultat (SGU peat inventory and some preliminary results) Svenska
Mosskulturforeningens Tidskrift, Jonkoping, Swedden, 36, 1-37 and Hobbs N. B. Mire morphology
and the properties of some British and foreign peats. QJEG, Vol. 19, 1986.

Retention of Samples

After satisfactory completion of all the scheduled laboratory tests on any sample, the remaining
material will be discarded. Unless a period of retention of samples is agreed, it is our normal practice
to discard all soil samples one month after submission of our final report.
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INTRODUCTION

IGSL Limited has undertaken a programme of geotechnical site investigation works at a greenfield
site off the L5018 Ballybin Road, Ratoath, County Meath for Donnachadh O;Brien & Assocaties
[DOBA] on behalf of their client, Marshall Yards Development Company Limited. The investigative
works were positioned across two large grass fields.

The site investigation was undertaken to determine the soil conditions for the purposes of foundation
design for new housing units and to determine the percolation characteristics of the ground for
surface water disposal.

Figure 1 — Site Location Plan (intrusive Gl locations plotted)

Fig 1 reproduced from Google Earth Professional 7/2022

The investigation comprised cable percussion boring, trial pitting, dynamic probing, plate bearing
testing (CBR) and soakaway testing to BRE365. The investigations were executed in accordance
with BS 5930, Code of Practice for Site Investigations (BS 5930:2015 +A1:2020) and EN 1997-2
Eurocode 7 Part 2 Ground Investigation & Testing and supervised by an IGSL geotechnical
engineer.
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Geotechnical, chemical and environmental laboratory testing was scheduled on a range of soil
samples. The geotechnical soil testing included moisture contents, Atterberg Limits and particle size
distribution [PSD] testing in addition to quick undrained triaxial testing. Suites of both chemical
testing and environmental testing were undertaken on soils. This report presents the factual
geotechnical data acquired from the 2023 investigation.
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2. FIELDWORKS

2.1 General

The geotechnical investigation works were carried out in September and October 2023. The site
works comprised the following:

Cable Percussion Boring (5 No.)

Trial Pits (12 No.)

Dynamic Probes (8 No.)

Plate Bearing Tests (4 No.)

Soakaway Tests (3 No.)

Surveying of Exploratory Hole Locations

O OO0 O0OO0Oo

2.2 Cable Percussion Boreholes

Cable percussive boring (200mm diameter) methods were deployed at five locations [BH_] using a
Dando 2000 rig. The boreholes extended to depths of between 8.70m and 3.20m. At all locations,
boring commenced through hand-dug service inspection pits. Disturbed bulk samples were
recovered at 1m intervals or change of strata during boring and these are denoted ‘B’ on the
engineering logs. An undisturbed thin-walled sample was recovered from BHO05 at 1.0m bgl and this
is denoted ‘U’ on the relevant log.

Standard Penetration Tests (SPT's) were performed in the boreholes and given the nature of the
soils, a solid cone was used. It is noted that the SPT N-Values reported are the number of blows for
300mm increment penetration (e.g. BHO1 at 1.0m where N=11). These exclude the seating blow
values, which represent the initial 150mm depth of penetration. Where partial penetration was
achieved during testing, the number of blows is shown for the actual penetration depth achieved
(e.g. BHO3 at 3.0m where N=50/75mm). In accordance with Eurocode 7, the SPT hammer has been
calibrated and the energy ratio (Er) value is incorporated on the engineering logs. Calibration
certificates for SPT hammers (presented in Appendix 1) can be cross-referenced using the assigned
hammer code noted on the individual driller logs. It is highlighted that the SPT N-Values reported on
the engineering logs are uncorrected for energy ratio.

A groundwater monitoring standpipe was installed in borehole BH03. The standpipe consisted of
50mm diameter HDPE pipework with proprietary 1mm slots and incorporated a pea gravel filter pack
and cement / bentonite grout seal. A headwork cover was fixed in place.

Descriptions of the soils encountered, in-situ tests undertaken and samples recovered are presented
on the borehole records in Appendix 1. Details of groundwater strikes and hard strata boring (i.e.
chiselling) are also presented on the aforementioned records.

2.3 Trial Pits

Trial pitting was performed at twelve locations across the site. The trial pits were excavated, logged
and sampled under the direction of an IGSL geotechnical engineer in accordance with BS 5930
(2015+A1:2020). Bulk samples (B) (typically 20 to 30kg) were taken as the pits progressed.

The bulk samples were placed in heavy-duty polyethylene bags. The trial pits were backfilled with
the as-dug arisings and reinstated to the satisfaction of IGSL'’s site geotechnical engineer. The trial
pit logs and photos are presented in Appendix 2 and include descriptions of the soils encountered,
groundwater conditions and stability of the pit sidewalls.

2.4 Dynamic Probing

In-situ “Heavy” dynamic probing (DPH) was performed at eight locations using a Dando Terrier
crawler rig. The probing unit meets the requirements of BS 1377, Part 9 (1990) and IS EN 1997-
2:2007. The probing rig utilized a 50kg drop weight and 500mm drop height with a 60° cone. In
accordance with the standards, the number of blows required to drive the cone each 100mm

10
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increment into the sub-soil was recorded. Probing is generally terminated when blow counts, N1
values, exceed 25, in order to avoid damage to equipment. The probe records are presented in
Appendix 3 and include blow-counts in both numerical and graphical format.

2.5 Plate Load Testing

Plate load tests were caried out at four locations at a consistent depth of 0.40m below ground level
[bgl]. The plate tests were positioned in pits TPO1 (CBR01), TP03 (CBR02), TP05 (CBR03) and
TP10 (CBR04). The plate testing was undertaken to evaluate the modulus of sub-grade reaction
(Ks) and equivalent CBR value. A 450mm diameter plate was used for the tests with kentledge
provided by a mechanical excavator. Two load cycle tests were performed and the load / settiement
plots, Ks and equivalent CBR values are presented in Appendix 4.

2.6 Soakaway Tests (to BRE 365)

Three number infiltration tests were performed to assess the suitability of the sub-soils for dispersion
of storm water through a soakaway system. The infiltration tests were each performed in
accordance with BRE Digest 365 ‘Soakaway Design’. The tests were undertaken adjacent to TP02
(SA02), TPO7 (SAQ7) and TP12 (SA12). To obtain a measure of the infiltration rate of the sub-sails,
water was poured into each test pit, with records taken of the fall in water level against time.
Following the first soak cycle, the procedure was repeated to ensure saturation of the sub-soils. The
infiltration rate is the volume of water dispersed per unit of exposed area per unit of time, and is
generally expressed as metres / minute or metres / second. Designs are based on the slowest
infiltration rate, which is generally calculated from the final soak cycle. The soakaway design logs
are presented in Appendix 5.

2.7 Surveying of Exploratory Hole Locations

Following completion of the exploratory works, surveying was carried out using GPS techniques.
Co-ordinates (x, y) were measured to Irish Transverse Mercator and ground levels (z) established to
Malin Head. The co-ordinates and ground levels are shown on the exploratory hole logs with
locations shown on the exploratory hole plans in Appendix 8.

11
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LABORATORY TESTING

Geotechnical laboratory testing was performed at IGSL's INAB-accredited laboratory in accordance
with the methods set out in BS1377; British Standard Methods of Test for Soils for Civil Engineering
Purposes; British Standards Institute:1990. The laboratory applies best practice management
systems as per International Standard IS EN ISO/IEC 17025. The geotechnical testing included
moisture contents, Atterberg Limits, particle size distribution [PSD] and quick undrained triaxial
testing. The results from geotechnical testing on selected cable percussion borehole and trial pit soil
samples are presented in Appendix 6.

Chemical analysis to BRE SD1 Greenfield Site (Suite B) was scheduled on two recovered soil
samples. The chemical results are presented in Appendix 7. Soil samples were selected from pits
for specialist geo-environmental assessment using the Rilfa Suite of environmental testing. The
results are also presented in the Chemtest report in Appendix 7.

12
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Appendix 1

Cable Percussion Borehole Logs

SPT Calibration Report




IGSL BH LOG 24972.GPJ IGSL.GDT 17/6/24

REPORT NUMBER
s
CONTRACT  Ratoath Housing Development , Co.Meath BOREHOLENO. BHO1
SHEET Sheet 1 of 1
CO-ORDINATES 702,802.42 E RIG TYPE Dando 2000
751,861.38 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 27/09/2023
GROUND LEVEL (mOD) 79.75 BOREHOLE DEPTH (m) 5.80 DATE COMPLETED 27/09/2023
CLIENT Marshall Yards Development Co. Lt8PT HAMMER REF. NO. SA7 BORED BY DT
ENGINEER DOBA ENERGY RATIO (%) 74.07 PROCESSED BY F.C
Samples
£ sl E — = , 8
< Description 2l = 218 < 2 Field Test &2
s g s —~E|EYQ| B__ 9 Results c'®
g o o o5 |8a>| OF 8 8 ©
a ol o oz |o~| o& & ha
r 0 \ TOPSOIL 79.65 A 010
[ Firm mottled brown sandy slightly gravelly SILT/CLAY
;—1 1 2645 | 130 AA1677795 B 1.00 o 1?‘;;’12‘ 5
© | Firm grey/brown sandy gravelly SILT/CLAY St '
; [~ X7 77.95| 1.80
r | Very stiff grey/black sandy gravelly SILT with some ([CERNC _
F2 | cobbles and occasional boulders )ED: 3@: AATB77796 B 200 ®, 5667, 16)
L X 0. d
L éx RS
L bx Ox
L X
F3 )6>< Qxq AA1677797 B 3.00 “7, QN‘ 1=0‘f§ 415)
. NSl
5 0
. O . A
L g N =53
Ca @x(o)é? >_<c AA1677794 B 4.00 (6.10,12. 1117, 13)
: X cp)(
[ bx- X
E x@x' O x9
r X 0. N =61
Cs P OXDX AA1677799 B 5.00 71015 18 16,15)
: SO
r B X X
F x. %7 |73.95| 5.80 _
r | Obstruction N _(ggg% )mm
r 6 | End of Borehole at 5.80 m
F7
F8
[o
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
5.00 5.10 0.75
5.70 5.80 15 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Comments
Depth Depth ater
Date Tip Depthl RZ Top |RZ Base Type
REMARKS CAT scanned location and hand dug inspection pit carried out. Sample Legend
D - Small Disturbed (tub) UT - Undisturbed 100mm Diameter
B - Bulk Disturbed Samplev §
LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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REPORT NUMBER
s
CONTRACT  Ratoath Housing Development , Co.Meath BOREHOLENO. BHO02
SHEET Sheet 1 of 1
CO-ORDINATES 702,704.44 E RIG TYPE Dando 2000
751,812.26 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 28/09/2023
GROUND LEVEL (mOD) 81.63 BOREHOLE DEPTH (m) 8.70 DATE COMPLETED 28/09/2023
CLIENT Marshall Yards Development Co. Lt8PT HAMMER REF. NO. SA7 BORED BY DT
ENGINEER DOBA ENERGY RATIO (%) 74.07 PROCESSED BY F.C
Samples
E sl E — = , 8
< Description 2l = 218 < 2 Field Test &2
S 2l 3 | “E|E]| B~ | § Results 2%
o) 5 [0) DS | @ > OE 8 S o
a ml o oz |o~| o& & ha
r 0| TOPSOIL 8143 | 0.20
L Soft mottled brown sandy slightly gravelly SILT/CLAY
E N=8
E AA204451| B 1.00 0.2122,9
r 80.23 | 1.40
r Firm grey/brown sandy gravelly CLAY with occasional — 8
r cobbles o ——]
Fo = T 17953 | 2.10 |aacos4s2| B 2.00 i B 5
r Stiff grey/black sandy silty gravelly CLAY with - —] @24,57.9
r occasional cobbles L~ A
b = — - N=26
s XS AA204453| B 3.00 (4,544 .10)
; P
4 O~ %] 7753 | 410 |aossss| B | 400 T
r Very stiff grey/brown sandy silty gravelly CLAY with RKo—  —] (6.8.8,10.12,12)
r some cobbles - %A
Peyulien
= = N =40
Cs _@_ RS AA204455| B 5.00 @57 1018 10)
F X~ .- 76.13 | 5.50
r Very stiff black slightly sandy very gravelly silty CLAY  [{&o—  —]|
r with some cobbles and occasional boulders —:@__ﬁ'
r gl N =49
e é:_ AA204456| B 6.00 (5.9, 1111 14,13)
i (6 X3
: 2
o7 :_Q:g:_ AA204457 B 7.00 6,10 15 21512
: e~ —
r %5
r e
g =g N =64
s = és i AA204458| B 8.00 (68,15, 16,19, 14)
L L — A
r <& =
: _ XS 72,93 | 8.70 N 5075
r Obstruction (25, 50)
g | End of Borehole at 8.70 m
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
8.20 8.40 1 8.40 8.40 No 6.80 20 Rapid
8.60 8.70 15
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date Tip Depthl RZ Top |RZ Base Type 28-09-23 8.70 Nil 6.70 End of BH

REMARKS Tractor required to move rig due to very wet ground

carried out.

conditions.CAT scanned location and hand dug inspection pit

Sample Legend
D - Small Disturbed (tub)
B - Bulk Disturbed

LB - Large Bulk Disturbed

Env - Environmental Sample (Jar + Vial + Tub

UT - Undisturbed 100mm Diameter
Sample

P - Undisturbed Piston Sample

W - Water Sample
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=

REPORT NUMBER

— GEOTECHNICAL BORING RECORD 24972
s
CONTRACT  Ratoath Housing Development , Co.Meath BOREHOLENO. BHO03
SHEET Sheet 1 of 1
CO-ORDINATES 702,778.00 E RIG TYPE Dando 2000
751,706.00 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) BOREHOLE DEPTH (m) 3.40 DATE COMPLETED 03/10/2023
CLIENT Marshall Yards Development Co. Lt8PT HAMMER REF. NO. SA7 BORED BY DT
ENGINEER DOBA ENERGY RATIO (%) 74.07 PROCESSED BY F.C
Samples
E | E - = , 8
< Description 2l = 218 < 2 Field Test &2
5 g 5 —~E |EY 2 Q Results =N}
o) 5 [0) DS | @ > OE 8 S o
a ml o cZz | o& T ha
r 0 | TOPSOIL 0.20
L Soft mottled brown sandy slightly gravelly SILT/CLAY %
__ 1
E AA204465] B 1.00 022122 [ =°
L 1.40
r Very stiff grey/brown sandy gravelly CLAY and — g °=°
r occasional cobbles o ——] o Do
F o N =48 —
2 _(37__'_5 530 AA204466| B 2.00 6454830 | go
r Dense grey clayey/silty sandy fine to coarse angular 'Eg_g;g’g —
r GRAVEL with occasional cobbles 0500 o o
L & o —
O3 &g?_a‘_ha AA204467| B 3.00 N=(g‘53/75%)mm ° (e
C . °0 Lo 3.40 N = 50/75 mm —
r Obstruction (25, 50)
r End of Borehole at 3.40 m
:_4
[5
Fe6
F7
F8
[o
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
3.00 3.10 0.5 2.40 2.40 No 2.10 20 Slow
3.30 3.40 1.5
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth| RZ Top |RZ Base Type 03-10-23 3.40 Nil 220 End of BH
03-10-23 | 3.40 1.00 3.40 50mm SP

carried out.

REMARKS Tractor required to move rig due to very wet ground
conditions.CAT scanned location and hand dug inspection pit

D - Small Disturbed (tub)
B - Bulk Disturbed
LB - Large Bulk Disturbed

Env - Environmental Sample (Jar + Vial + Tub W - Water

Sample Legend

UT - Undisturbed 100mm Diameter

Sample

P - Undisturbed Piston Sample

Sample
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=

REPORT NUMBER

S GEOTECHNICAL BORING RECORD 24972
ENa i
CONTRACT  Ratoath Housing Development , Co.Meath BOREHOLENO. BHO04
SHEET Sheet 1 of 1
CO-ORDINATES 702,686.00 E RIG TYPE Dando 2000
751,692.00 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 29/09/2023
GROUND LEVEL (mOD) BOREHOLE DEPTH (m) 4.90 DATE COMPLETED 29/09/2023
CLIENT Marshall Yards Development Co. Lt8PT HAMMER REF. NO. SA7 BORED BY DT
ENGINEER DOBA ENERGY RATIO (%) 74.07 PROCESSED BY F.C
Samples
E | E - = , 2
< Description 2l = 218 < 2 Field Test &2
S 2l 3 | “E|E]| B~ | § Results 2%
) 5 [0) DS | @ > OE 8 S
a wl o rz o-| o& T ha
r 0 | TOPSOIL 0.20
L Soft to firm mottled brown sandy slightly gravelly
[ SILT/CLAY
E N=10
E AA204460| B 1.00 (1,25.2.8.3)
- 1.60
r Stiff grey sandy gravelly SILT/CLAY with occasional -@— .
[ | cobbles T A N<19
o Bl AA204461| B 2.00 2.8 4.5.5.5)
F - — A 2.50
r Stiff to very stiff black sandy gravelly CLAY with some |K9— —9
F | cobbles ___CE_:
s —Q —_g:_: AA204462| B 3.00 “ 5?‘;} §,46, -
: EEeaT
r 1O — ] N = 50/150
il — g AA204463| B 4.00 (17.8.25, g‘sf)“
i O
r P 4.90 _
5 | Obstruction N 7(%)’/75% )mm
r End of Borehole at 4.90 m
Fe6
F7
F8
[o
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
4.10 4.20 1 .
4.80 4.90 1.5 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depthl RZ Top |RZ Base Type

REMARKS Tractor required to move rig due to very wet ground

carried out.

conditions.CAT scanned location and hand dug inspection pit

Sample Legend
D - Small Disturbed (tub)
B - Bulk Disturbed

LB - Large Bulk Disturbed

UT - Undisturbed 100mm Diameter
Sample
P - Undisturbed Piston Sample

Env - Environmental Sample (Jar + Vial + Tub; W - Water Sample
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REPORT NUMBER
il g GEOTECHNICAL BORING RECORD 24972
s
CONTRACT  Ratoath Housing Development , Co.Meath BOREHOLENO. BHO05
SHEET Sheet 1 of 1
CO-ORDINATES 702,819.33 E RIG TYPE Dando 2000
751,646.87 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 04/10/2023
GROUND LEVEL (mOD) 77.75 BOREHOLE DEPTH (m) 3.20 DATE COMPLETED 04/10/2023
CLIENT Marshall Yards Development Co. Lt8PT HAMMER REF. NO. SA7 BORED BY DT
ENGINEER DOBA ENERGY RATIO (%) 74.07 PROCESSED BY F.C
Samples
B el E - = g
= Description 2 '%- < 218 c o Field Test Lo
[ o 285 | ~«E|EQ| B~ | § Results 2
[0} g ) o) OS5 |6 > O 8 S
a Q ml o oz |o~| o& & ha
0 [ TOPSOIL S 7755 | 0.20
L Soft to firm mottled brown sandy gravelly CLAY
r AA204468| B 0.50
C T N=7
C — AA204469| U 1.00  [100% =
b 5 76.45| 1.30 20bows| (1:2.1.2.2.2)
r Stiff grey/brown sandy gravelly SILT/CLAY with o —]
F | occasional cobbles T A AA204470| B 1.50
£ & —C 1 N =25
o X AA204471| B 2.00 2,35 28,5
5 Eaee
4 =27 7475 | 3.00 N = 5075
r 3 | Dense grey fine to coarse angular GRAVEL with D 0, ] 7455 | 3.20 04472 B 3.00 (25, 50)
r occasional cobbles
L Obstruction
L End of Borehole at 3.20 m
:_4
£5
:_6
F7
F8
:_9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
2.00 2.70 2 .
3.00 3.20 15 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date Tip Depthl RZ Top |RZ Base Type 04-10-23 3.20 Nil 2.80 End of BH
REMARKS Tractor required to move rig due to very wet ground Sample Legend
conditions.CAT scanned location and hand dug inspection pit D - Smal Disturbed (tub) Sampia etutbod 100mm Diameter
carried out. LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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SPT Calibration Report

Hammer Energy Measurement Report

Type of Hammer
Test No
Client

Test Depth (m)
Mass of hammer
Falling height

Etheor =

Characteristics of the instrumented rod

F
1 Key
. 2 1 Anvil
S 2 Part of instrumented rod
- 5 3 Drive Rod
4 Strain Gauge
— OKK“ 5 Accelerometer
bd 6 Ground
F Force
S< d, Diameter of rod
— 6 Fig.BiandB2
J—3 BS EN ISO 22476-3: 2005 + A1: 2011
Diameter d,=0.052m
Length of instrumented rod 0.558 m
Area A=11.61cm?

Modulus

DATE OF TEST  VALID UNTIL

= 63.5kg
= 0.76m
mxgxh=

E, = 206843 MPa

SPT Hammer
EQU2023_59

IGSL

9.70

473)

HAMMER ID

Emeas - 0.350 kN-m
E theor = 0.473 kN-m
Comments

Acceleration

) b
E
m 1|
c
oy
5
5
5
©
g
< 1 1
Time ¢t (ps)
Force
z
=
: |
3
£ ! 1,
| Mﬁmﬁ%wwm
1
Time t (ps)
Particle Velocity
g ' _ﬂ
E
: \
2z
g
. \
B I
Time t (ps)
Energy Ratio per Blow
105.000
100.000
95.000
90.000
85.000 #Blow 1
80.000 - # Blow 2
§ 75.000 qv # Blow 3
o 70.000 & L &
'ﬁ 65.000 #Blow 4
; 60.000 *Blow 5
55.000
] 4 Blow 6
& 20000 + Blow 7
45.000
40.000 +Blow 8
35.000 Blow 9
20.00) # Blow 10

25.000
20.000

0 50 100 150

200

250 300 350

Maximum Force (Fmax)

Energy Ratio (Er) =

~74.07%

Equipe SPT Analyzer Operator

Certificate prepared by

JL

{;;f;;mf

ra

Certificate checked by

Certificate date

=

i -

10/03/2023

© Copyright 2023

Tel: +44(0)1295 670990

Equipe Group, The Paddocks, Home Farm Offices, The Upton Estate, Banbury, Oxfordshire, OX15 6HU
Email: info@equipegroup.com

Fax: +44(0)1295 678232




Residential Development at Ratoath Ground Investigation Report

Appendix 2

Trial Pit Logs & Photographs
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=

REPORT NUMBER

ENa i
CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TPO1
SHEET Sheet 1 of 1
CO-ORDINATES 702,818.64 E
LOGGEDBY OK 751897 26 N DATE STARTED 12/10/2023
’ DATE COMPLETED 12/10/2023
GROUND LEVEL (m) 79.92
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
o}
Samples - g
0 € | g
Geotechnical Description = e e
o S |8 | o e | e
< < © = N c —
[} = [9] [0) = [0 T ©
> o __ s k= IS o o c cn
S|8E| w |z | 82| F& a g | 2=
| 90 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets ¥
and a low cobble content. Sand is fine to medium. Gravel |, w+," ||
r is subangular to subrounded medium to coarse. Cobbles —— 0.20 | 79.72
- are subangular to subrounded. — &
- Firm becoming firm to stiff brown sandy gravelly CLAY @'_Q_a_
L with a medium cobble content. Sand is fine to medium. a_ =
| Gravel is subrounded to rounded medium to coarse. = O AA191072 B  [0.50-0.60
Cobbles are subangular to subrounded. L5—
r o 1
I o]
9‘ gl
1.0 =
L . Q
: — < AA191073 B [1.20-1.30
[y~
- — (]
: A
I 5]
I e,
20 g e
- - - - - _59 2.10 | 77.82
| Stiff greyish brown sandy gravelly CLAY with a medium =
cobble content and a low boulder content. Sand is fineto  py —5=H
r medium. Gravel is subangular to angular medium to —_%—
- coarse. Cobbles are subrounded to rounded. Cobbles are -
L angular to subrounded. =0 o050 | 77.42 AA191074 B [2.40-2.50
L Stiff to very stiff dark grey sandy gravelly CLAY with a “0q]
| high cobble content and a low boulder content. Sand is 5'@.—9‘
fine to medium. Gravel is subangular to subrounded fine .
I to coarse. Cobbles are subrounded to rounded. Boulders -
- are subangular to subrounded. D~
3.0 ~=
I @j(— acl
I ] AA191075 B [3.30-3.40
I End of Trial Pit at 3.50m 350 | 76.42

Dry

Groundwater Conditions

Stability
Good

General Remarks
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=

REPORT NUMBER

ENa i
CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TPO2
SHEET Sheet 1 of 1
CO-ORDINATES 702,765.87 E
LOGGEDBY OK 751828.06 N DATE STARTED 12/10/2023
DATE COMPLETED 12/10/2023
GROUND LEVEL (m) 80.73
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
Samples %
©
. ¢ |8
Geotechnical Description = = ©
o S | 3| o e | &
c - T = ey o —_
[0} = 0] [0) = 4] T'w
> Q__ 3 = € a Q. c c g
S |8E|l w | 2 | 82| & a g | £X
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets [ ¥
and a low cobble content. Sand is fine to medium. Gravel |, w+," ||
- is subangular to subrounded medium to coarse. Cobbles —1 0.20 | 80.53
- are subangular to subrounded. s O]
- Soft to firm brown slightly sandy gravelly CLAY with a o
L medium cobble content and a low boulder content. Sand ~
L is fine. Gravel is subrounded to rounded medium to Ny T@_
coarse. Cobbles are subrounded to rounded. Boulders S| AA191079 B 0.60-0.70|
r are angular to subrounded. = 0.70 | 80.03
i Firm to stiff brown slightly sandy gravelly CLAY with a N 2
r medium cobble content and a low boulder content. Sand 1%_
10 is fine. Gravel is subrounded to rounded medium to 1
L | coarse. Cobbles are subrounded to rounded. Boulders b f@-
| are angular to subrounded. —_"O:‘
I @3(— )
: ol
: 2]
i @DU: AA191080 B [1.90-2.20
2.0
=
- = 2.1 78.
| Stiff brownish grey slightly sandy gravelly CLAY with a = 0 8.63
high cobble content and a low boulder content. Sand is B —a=
r fine. Gravel is subrounded to rounded fine to coarse. —_%—
3 Cobbles are angular to subrounded. Boulders are angular -
L to subrounded (up to 400mm). j_ﬁ-
- . . — CAl 200 | 7783
B Stiff dark grey slightly sandy gravelly CLAY with a high 5 AA191081 B 2.90-3.20
3.0 | cobble content and a medium boulder content. Sand is B —=
r fine. Gravel is subrounded to rounded medium to coarse. —Eg—
- Cobbles are angular to subrounded. Boulders are .-|
L subrounded to rounded (up to 400mm). =0 330 | 77.43
L End of Trial Pit at 3.30m

Dry

Groundwater Conditions

Stability
Good

General Remarks
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=

REPORT NUMBER

i ]
CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TPO3
SHEET Sheet 1 of 1
CO-ORDINATES 702,713.22 E
LOGGEDBY OK 75182406 N DATE STARTED 12/10/2023
DATE COMPLETED 12/10/2023
GROUND LEVEL (m) 81.78
CLIENT Marshall Yards Development Co. Ltd. (m) '\En)é?rﬁ‘égﬂo"‘ JCB 8ton
ENGINEER DOBA
Samples Joi
T e
| s
Geotechnical Description % Ta’ ‘ch
o S & o e |8
c - T = ey o —_
[} = [9] [0) = [0 T ©
> o__ q>) k= [ o [o% c Cn
S |8E|l w | 2 | 82| & a g | £X
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel |, w+," ||
i is subangular to subrounded medium to coarse. Cobbles ———1 0.20 | 81.58
- are subangular to subrounded. — |
- Soft to firm brown sandy gravelly CLAY with a medium ﬁ_"a_
L cobble content. Sand is fine to medium. Gravel is a_ =
| subangular to subrounded medium to coarse. Cobbles =0 AA191071 B  [0.50-0.60
are subangular to subrounded. L5—
I o 1
- S
I S5l 100 | 8078
| 10 | Firm to stiff brown sandy gravelly CLAY with a medium 1t I '
cobble content. Sand is fine to medium. Gravel is 2 —-GE—
" subangular to subrounded medium to coarse. Cobbles 9—__@—
- are subangular to subrounded. —
i —_. Q_
L .@O__ —
| & — AA191069 B  [1.50-1.60
[ g
- = 2. 79.7
| 20 | stiff greyish brown sandy gravelly CLAY with a medium O— - 00 | 7978
cobble content. Sand is fine to medium. Gravel is » —E— AA191070 B [2.10-2.20
i subangular to angular medium to coarse. Cobbles are g—__g—
- subrounded to rounded. 83—
I o
| Stiff to very stiff dark grey slightly silty sandy gravelly fohs 2.50 | 7928
CLAY with a medium cobble content and a low boulder B =]
r content. Sand is fine to medium. Gravel is subangular to = -
- angular medium to coarse. Cobbles are subrounded to -
L rounded. Boulders are angular to subrounded. =0+ 290 | 78.88
L Obstruction
| 30 | End of Trial Pit at 2.90m

Dry

Groundwater Conditions

Stability
Good

General Remarks
Pit ended on obstruction / possible rockhead
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=

R B R

e TRIAL PIT RECORD

REPORT NUMBER

24972

CONTRACT  Ratoath Housing Development , Co.Meath

LOGGED BY OK

CO-ORDINATES 702,811.78 E

751,840.92 N

SHEET

TRIAL PIT NO.

TPO4
Sheet 1 of 1

DATE STARTED 12/10/2023
DATE COMPLETED 12/10/2023

GROUND LEVEL (m) 79.32
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
Samples %
g |5
Geotechnical Description %’ = ©
S |3 | o P -
[\ o) =3 [ ES] [} e lr
> < IS Q Q = Cn
[0 ©
w | 2| 8| £ a g | 2=
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel
r is subangular to subrounded medium to coarse. Cobbles . 0.25 | 79.07
- are subangular to subrounded. _,_'g_ ’ '
- Firm brown sandy gravelly CLAY with a low cobble & ]
L content. Sand is fine. Gravel is angular to subangular pibavay
| medium to coarse. Cobbles are subrounded to rounded. 3
[ — oL AA191076 B 0.60-0.70]
i O—
L —O,— e
o |
- — G|
10 SO
L 15—
- . : : — ! 120 | 7812
| Firm to stiff brown sandy gravelly CLAY with a low cobble [O— -
content. Sand is fine. Gravel is angular to subangular - —09—
i medium to coarse. Cobbles are subrounded to rounded. ~—
! O
- oo
- S
- =>—0x 200 | 77.32
| 20 | stiff dark grey sandy gravelly slightly silty CLAY with a o
high cobble content and a low boulder content. Sand is = A
r fine. Gravel is angular to subrounded medium to coarse. |- 53— .
- Cobbles are angular to subrounded. Boulders are F— pA19107§ B 2.20-2.30
L subrounded to rounded (up to 400mm). "o
L __a_i -
. B
I el
3.0 %
52
- 20 | 76.12
| End of Trial Pit at 3.20m 3.20 6

Groundwater Conditions
Dry

Stability
Good

General Remarks
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=

REPORT NUMBER

ENa i
CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TPO5
SHEET Sheet 1 of 1
LOGGEDBY OK CO-ORDINATES ;gf;g;?g E DATE STARTED 13/10/2023
e DATE COMPLETED 13/10/2023
GROUND LEVEL (m
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
o}
Samples - g
. ¢ |8
Geotechnical Description = = ©
S |3 | o e | e
© o) =3 [ < [} e lr
> < IS Q Q = Cn
[0 ©
w | 2| 8| £ a g | £X
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel
i is subangular to subrounded medium to coarse. Cobbles
- are subangular to subrounded.
- Firm to stiff brown slightly sandy gravelly CLAY with a
L high cobble content and a low boulder content. Sand is
I fine to medium. Gravel is angular to subrounded medium
to coarse. Cobbles are subangular to subrounded. AA191089 B  [0.60-0.70
I Boulders are angular to subrounded.
1.0
i & 2 200
| 20 | stiff brownish grey slightly sandy gravelly CLAY with a
high cobble content and a low boulder content. Sand is B
r fine. Gravel is angular to subangular medium to coarse. i ~
- Cobbles are angular to subrounded. Boulders are angular %1 (A191090 B 2.20-2.30
L to subrounded (up to 350mm). B -
o
L 9 -
L iy Oy
: . : . o= 290
B Stiff and very stiff dark grey slightly sandy gravelly CLAY
3.0 | with a high cobble content and a low boulder content. B
r Sand is fine to medium. Gravel is is subangular to angular i .
- medium to coarse. Cobbles are subangular to angular. %L@ . AA191091 B [3.10-3.20
L Boulders are subangular to rounded (up to 450mm). b -
I End of Trial Pit at 3.40m 340

Dry

Groundwater Conditions

Stability
Good

General Remarks
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=

-

R B R

TRIAL PIT RECORD

REPORT NUMBER

24972

CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TPO06
SHEET Sheet 1 of 1
CO-ORDINATES 702,694.00 E
LOGGEDBY OK 751745.00 N DATE STARTED 16/10/2023
’ DATE COMPLETED 16/10/2023
GROUND LEVEL (m
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
Samples Joi
T | £
o < 2
Geotechnical Description = e e
S |3 | o e | e
© o) =3 [ < [} e lr
> < IS Q Q = Cn
[0 (]
o | 2| 8| & 8 | £ |
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel
i is subangular to subrounded medium to coarse. Cobbles
- are subangular to subrounded. =
- Soft to firm brown sandy gravelly CLAY with a high cobble P~—¢5]
L content and a low boulder content. Sand is fine to %?—
I medium. Gravel is angular to subrounded medium to 1 0.60
coarse. Cobbles are angular to subrounded. Boulders are =
I angular to subrounded. o AA192353 B [0.70-0.80
i Firm to stiff brown sandy gravelly CLAY with a high cobble %‘
- content and a low boulder content. Sand is fine to -
10 medium. Gravel is angular to subrounded medium to i’_ﬁ‘
L coarse. Cobbles are angular to subrounded. Boulders are @ ]
| angular to subrounded. ad -O-\
L @ ko)
I —Do]
- =1 200
| 20 | stiff becoming very stiff dark grey slightly sandy gravelly o e AA192354 B 2.00-2.10
CLAY with a high cobble content and a low boulder By —a=
r content. Sand is fine to medium. Gravel is angular to f%—
- subrounded medium to coarse. Cobbles are angular to .—|
L subrounded. Boulders are angular to subrounded. j-_—-@-
— €
I éjg
: kol
P
I icicl AA192355 B [3.10-3.20
%@: AA192356 B  [3.10-3.20
I End of Trial Pit at 3.50m 850

Dry

Groundwater Conditions

Stability
Good

General Remarks
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TRIAL PIT RECORD

REPORT NUMBER

24972

CONTRACT  Ratoath Housing Development , Co.Meath

SHEET

LOGGED BY OK

CO-ORDINATES

GROUND LEVEL (m)
CLIENT Marshall Yards Development Co. Ltd.

ENGINEER DOBA

702,807.78 E
751,723.02 N

78.43

TRIAL PIT NO.

TPO7
Sheet 1 of 1

DATE STARTED
DATE COMPLETED 13/10/2023

13/10/2023

METHOD

EXCAVATION

JCB 8ton

IGSL TP LOG 24972.GPJ IGSL.GDT 17/6/24

Geotechnical Description

Elevation

Samples

Water Strike

Sample
Ref

Type

Vane Test (KPa)

Depth

Hand Penetrometer

(KPa)

0.0

2.0

3.0

TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel
is subangular to subrounded medium to coarse. Cobbles
are subangular to subrounded.

Firm occasionally soft to firm brown sandy gravelly CLAY
with a high cobble content and a low boulder content.
Sand is fine. Gravel is angular to subrounded medium to
coarse. Cobbles are angular to subrounded. Boulders are
angular to subrounded.

Firm to stiff brown sandy gravelly CLAY with a high cobble
content and a low boulder content. Sand is fine. Gravel is
angular to subrounded medium to coarse. Cobbles are
angular to subrounded. Boulders are angular to
subrounded.

Stiff greyish brown sandy gravelly CLAY with a medium
cobble content and a low boulder content. Sand is fine.
Gravel is subangular to angular medium to coarse.
Cobbles are subrounded to rounded. Boulders are
angular to subrounded.

Obstruction
End of Trial Pit at 2.50m

1.00

2.00

2.50

78.18

77.43

76.43

75.93

(Mo@rate)

AA191094

AA191096

AA191097

0.70-0.80]

1.90-2.20

2.40-2.50

Groundwater Conditions
Water strike at 2.50

Stability
Stable up to 2.30

General Remarks
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=

R B R

S TRIAL PIT RECORD

REPORT NUMBER

24972

CONTRACT  Ratoath Housing Development , Co.Meath

CO-ORDINATES
LOGGED BY OK

GROUND LEVEL (m)
CLIENT Marshall Yards Development Co. Ltd.

ENGINEER DOBA

702,752.00 E
751,713.00 N

SHEET

TRIAL PIT NO.

TPO8
Sheet 1 of 1

DATE STARTED 12/10/2023
DATE COMPLETED 12/10/2023

METHOD

EXCAVATION

JCB 8ton

Geotechnical Description

Depth
Elevation

(m)

Water Strike

Samples

Sample
Ref

Type

Vane Test (KPa)

Depth

Hand Penetrometer

(KPa)

00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel

is subangular to subrounded medium to coarse. Cobbles
- are subangular to subrounded.

- Soft to stiff brown slightly sandy gravelly CLAY with a
L medium cobble content. Sand is fine. Gravel is
subangular to subrounded fine to coarse. Cobbles are
subrounded to rounded.

B Firm to stiff brown slightly sandy gravelly CLAY with a
1.0 | high cobble content and a low boulder content. Sand is

r fine. Gravel is subangular to subrounded fine to coarse.

- Cobbles are subrounded to rounded. Boulders are

L angular to subrounded.

20 | stif dark grey slightly sandy gravelly CLAY with a high
cobble content and a low boulder content. Sand is fine to
medium. Gravel is is subrounded to rounded medium to
- coarse. Cobbles are rounded to subrounded. Boulders

L are angular to subrounded.

30 | stiff dark grey/orange sandy gravelly SILT (to silty Sand)
with a high cobble content and a low boulder content.

r Sand is fine to medium. Gravel is angular to subangular
- medium to coarse. Cobbles are subrounded to rounded.
L Boulders are angular to subrounded.

L End of Trial Pit at 3.40m

0.20

0.90

2.00

3.00

3.40

AA191087

AA191083

AA191084

AA191084

0.60-0.70]

2.00-2.10

2.90-2.10

3.20-3.30

Groundwater Conditions
Dry

Stability
Good

General Remarks
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R B R

TRIAL PIT RECORD

REPORT NUMBER

24972

CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TPO9
SHEET Sheet 1 of 1
CO-ORDINATES 702,720.00 E
LOGGEDBY OK 751'665.00 N DATE STARTED 12/10/2023
’ DATE COMPLETED 12/10/2023
GROUND LEVEL (m
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
5]
Samples - g
. ¢ |8
Geotechnical Description = = ©
S 7z o e e
E E EI_) =3 [0) E [0} © T“\
o __ > = IS o o c cn
[0 ©
CE| @ |2 | 82 | F a g | 2=
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel
- is subangular to subrounded medium to coarse. Cobbles 0.20
- are subangular to subrounded.
F Soft to firm brown slightly sandy gravelly CLAY. Sand is
L fine. Gravel is subangular to subrounded fine to coarse.
: Firm to stiff becoming stiff brown slightly sandy gravelly f 0-60
CLAY with a high cobble content and a low boulder Sy AA191086 B [0.70-0.80
r content. Sand is fine. Gravel is subangular to subrounded -
- fine to coarse. Cobbles are subrounded to rounded. R
Boulders are angular to subrounded. B
1.0 @
[ Sos
20 g 5
- GQ— 2.20
| Very stiff dark grey slightly sandy gravelly CLAY with a ]
high cobble content and a low boulder content. Sand is D
r fine to medium. Gravel is is subrounded to rounded 2 -
- medium to coarse. Cobbles are rounded to subrounded.
L Boulders are angular to subrounded (up to 450mm). B -
| — AA191087 B  [2.60-2.70
L @ -
3.0 ﬁogj
| @ ; AA191088 B  [3.10-3.20
! — —S1 339
| End of Trial Pit at 3.30m

Dry

Groundwater Conditions

Good

Stability

General Remarks
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=

REPORT NUMBER

s
CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TP10
SHEET Sheet 1 of 1
CO-ORDINATES 702,753.00 E
LOGGEDBY OK 751673.00 N DATE STARTED 13/10/2023
DATE COMPLETED 13/10/2023
GROUND LEVEL (m
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
Samples Joi
g |E
. ¢ |8
Geotechnical Description = = ©
s o 3 o
2 | c = < 3 c L B
[} = [9] [0) = [0 T ©
> o __ s k= IS o o c cn
S |8E|l w | 2 | 82| & a g | £X
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel
- is subangular to subrounded medium to coarse. Cobbles 0.20
- are subangular to subrounded.
- Soft and soft to firm brown sandy gravelly CLAY. Sandis |=— ]
L fine. Gravel is angular to subrounded medium to coarse. | o]
I . . —— —= —1 065
r Firm to stiff brown sandy gravelly CLAY with a high cobble . AA191094 B 7
L content and a low boulder content. Sand is fine. Gravel is =] 91093 0.70-0.80
| angular to subrounded medium to coarse. Cobbles are = -
angular to subrounded. Boulders are angular to ,-1
1.0 | subrounded. j-_ﬁ-
- EE
| @ © AA191093 B  [1.50-1.60
I —Do1 |
r Stiff becoming very stiff brown sandy gravelly CLAY with a .@’ =
L high cobble content and a low boulder content. Sand is B —=
L fine. Gravel is angular to subrounded medium to coarse. —%—
| 20 | Cobbles are angular to subrounded. Boulders are angular A-|
|| tosubrounded. D] PA191094 B [2.10-2.20
- —a= 2 4
| Obstruction 0
End of Trial Pit at 2.40m
3.0

Dry

Groundwater Conditions

Stability
Good

General Remarks
Pit ended on obstruction / possible rockhead




IGSL TP LOG 24972.GPJ IGSL.GDT 17/6/24

=

R B R

S TRIAL PIT RECORD

REPORT NUMBER

24972

CONTRACT  Ratoath Housing Development , Co.Meath

TRIAL PIT NO. TP11

Sheet 1 of 1

CO-ORDINATES 702,835.07 E
LOGGEDBY OK 75167713 N DATE STARTED 13/10/2023
DATE COMPLETED 13/10/2023
GROUND LEVEL (m) 77.57
CLIENT Marshall Yards Development Co. Litd. (m) '\En)é?rﬁ‘égﬂo"‘ JCB 8ton
ENGINEER DOBA
5]
Samples - g
o € |8
Geotechnical Description - = E EJ
s | 2122 s |5 5s
= > 2 €. g ol 2 | B¢
= [0} © o
CE| @ |2 | 82 | F a g | £X
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets
and a low cobble content. Sand is fine to medium. Gravel
r is subangular to subrounded medium to coarse. Cobbles
- are subangular to subrounded. ==
- WITRN"
| Firm to stiff greyish brown sandy gravelly CLAY with a Q— 040 | 7717
high cobble content and occasional sandy lenses. Sand is ——3—
r medium to coarse. Gravel is subrounded to rounded Q—_Q-
- medium to coarse. Cobbles are subrounded to rounded. [ rS— "
. Iggiiivay B [0.70-0.80
r 0.40-1.90m Recovered moist 5=
i o ]
1.0 g___
| o]
r g_'__
L oo
- —
: o]
- - - - - =2——=1 190 | 75.67
N Stiff dark brownish grey sandy gravelly slightly silty CLAY 86— B 1.90-2.00
20 | with a high cobble content and a low boulder content. A A
i Sand is medium to coarse. Gravel is subangular to =
- subrounded medium to coarse. Cobbles are subrounded —7_?:5
L to rounded. Boulders are subangular to subrounded (up - —%
to 350mm). 10 7 B [2.30-2.40
L __a_. .
I End of Trial Pit at 2.50m 230 | 75.07 (Moderate)
3.0

Groundwater Conditions
Water strike at 2.50

Stability
Good

General Remarks
Pit ended due to slow progress and minor sidewall collapse




IGSL TP LOG 24972.GPJ IGSL.GDT 17/6/24

=

REPORT NUMBER

s
CONTRACT  Ratoath Housing Development , Co.Meath TRIAL PIT NO. TP12
SHEET Sheet 1 of 1
CO-ORDINATES 702,772.00 E
LOGGEDBY OK 751636.00 N DATE STARTED 16/10/2023
DATE COMPLETED 16/10/2023
GROUND LEVEL (m
CLIENT Marshall Yards Development Co. Ltd. (m) nEn)égrﬁ\égTION JCB 8ton
ENGINEER DOBA
5]
Samples - g
. ¢ |8
Geotechnical Description = = ©
§ | @ s | &
2 E= ® > %. = = o
[} = [9] [0) = [0 T ©
> o __ 3 = £ o Q. c =
S|8E| w |z | 82| F& a g | 2=
| 00 | TOPSOIL: Soft brown sandy gravelly CLAY with rootlets [ ¥
and a low cobble content. Sand is fine to medium. Gravel |, w+," ||
- is subangular to subrounded medium to coarse. Cobbles =1 0.20
- are subangular to subrounded. s O]
- Firm occaisonally firm to stiff brown sandy gravelly CLAY ~ [&
L with a high cobble content and a low boulder content. : =
| Sand is fine. Gravel is angular to subangular mediumto |y
coarse. Cobbles are angular to subangular. Boulders are [ =Z/
I angular to subangular (up to 450mm). [~ 'O_‘ AA192351 B [0.70-0.80
I @j(— acl
10 =09
I —o]
?@éﬁa
[ e
| Stiff light brown to brown sandy gravelly CLAY with a high = .
cobble content and a low boulder content. Sand is fineto  py_ —5=H AA192352 B [1.90-2.10
20 | medium. Gravel is angular to subangular medium to %—
- coarse. Cobbles are angular to subangular. Boulders are =
L angular to subangular. NEE=Cat PP
L Obstruction
I End of Trial Pit at 2.20m
3.0

Dry

Groundwater Conditions

Stability
Good

General Remarks
Pit ended on obstruction / possible rockhead
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Residential Development at Ratoath Ground Investigation Report

Appendix 3

Dynamic Probe Records




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

3.0

4.0

REPORT NUMBER
= DYNAMIC PROBE RECORD 24972
1,
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DPO1
SHEET Sheet 1 of 1
CO-ORDINATES 702,815.16 E
751.898.99 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) 80.01 HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
:
S .
. . . . = . @ & | Graphic Probe
E Geotechnical Description 5 E < E |8 £ Record
£ S| | © 8 | £ |82
g | 5| s | 8| 5|82
o - a w = O |&=lo 5 10 15 20 25
0.0 0.00 | 0
I 0.10 | 0
I 020 | ©
I 030 | 0
I 0.40 | 0 |
I 050 | 2
I 060 | 3
I 070 | 5 Y
I 0.80 | 4
0.90 4
1.0 1.00 5
I 110 | 8
I 120 | 6
I 130 | 6
I 140 | 5 B
I 150 | 6
I 160 | 6
L 1.70 8
| 1.80 9 N
B 1.90 | 9 N
2.0 200 | 13
I 210 | 19 N
I 220 | 23 N
i 230 | 24 N
L 240 | 25
L End of Probe at 2.50 m 77.51

GROUNDWATER OBSERVATIONS

REMARKS




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

3.0

4.0

REPORT NUMBER
L DYNAMIC PROBE RECORD 24972
s i
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DP02
SHEET Sheet 1 of 1
CO-ORDINATES 702,808.81 E
751.840.20 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) 79.38 HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
2
S .
. . . . = . @ & | Graphic Probe
E Geotechnical Description 5 E _5 E |8 £ Record
£ S £ IS 5 £ [g¢
g | 5| s | 8| 5|82
o - a w = O |&=lo 5 10 15 20 25
0.0 0.00 | 0
I 0.10 | 1
I 020 | 1
I 030 | 2
I 0.40 | 1 B
L 0.50 2
I 060 | 2
I 070 | 2
I 0.80 | 1
0.90 0
1.0 1.00 0
I 110 | 2
I 120 | 2
I 130 | 4
I 140 | 5 B
I 150 | 5
! 160 | 4
I 170 | 7
I 180 | 8
i 190 | 8
2.0 2.00 | 22 N
I 210 | 25
L End of Probe at 2.20 m 77.18

GROUNDWATER OBSERVATIONS

REMARKS




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

3.0

4.0

REPORT NUMBER
= DYNAMIC PROBE RECORD 24972
s i
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DPO03
SHEET Sheet 1 of 1
CO-ORDINATES 702,715.21 E
751,827.78 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) 81.81 HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
2
S .
. . . . = . @ & | Graphic Probe
E Geotechnical Description 5 E < E |8 £ Record
£ S| | © 8 | £ |82
5 | 8| 35| 3| 5|88
o - a w = O |&=lo 5 10 15 20 25
0.0 0.00 | 0
L 0.10 0
I 020 | ©
I 030 | 0
| 0.40 0o | _
L 0.50 0
I 060 | 0
I 070 | ©
I 080 | 0
09 | 2 N
1.0 1.00 4
[ 110 | 5
I 120 | 5 N
- 130 | 4
| 1.40 4 |
I 150 | 6
[ 160 | 5
i 170 | 6 y
I 180 | 5
L 1.90 6 Al
2.0 200 | 7
L 2.10 12
I 220 | 14 N
I 230 | 22 N
I 240 | 25
I 250 | 25
L End of Probe at 2.60 m 79.21

GROUNDWATER OBSERVATIONS

REMARKS




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

End of Probe at 2.60 m

3.0

4.0

REPORT NUMBER
= DYNAMIC PROBE RECORD 24972
1,
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DP04
SHEET Sheet 1 of 1
CO-ORDINATES 702,761.83 E
751,752.13 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
:
S .
. . . . = . @ & | Graphic Probe
E Geotechnical Description 5 E < E |8 £ Record
£ S| | © 8 | £ |82
g | 5| s | 8| 5|82
o - a w = O |&=lo 5 10 15 20 25
0.0 0.00 | 0
I 010 | ©
I 020 | ©
I 030 | 1 f
I 040 | 0 |
L 0.50 1
I 060 | 2
L 0.70 4
I 080 | 5
0.90 5
1.0 1.00 4
L 1.10 5
| 1.20 4
| 1.30 3
| 1.40 4 |
L 1.50 3
I 160 | 3
I 170 | 5
I 180 | 6 Al
i 190 | 7
2.0 200 | 7
I 210 | 9 N
I 220 | 10
i 230 | 12
I 240 | 19 N
2.50 25

GROUNDWATER OBSERVATIONS

REMARKS




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

End of Probe at 2.10 m

3.0

4.0

REPORT NUMBER
L DYNAMIC PROBE RECORD 24972
s i
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DPO05
SHEET Sheet 1 of 1
CO-ORDINATES 702,703.35 E
751,731.49 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
:
S0 .
E Geotechnical Description 5 g g g §§ Gra;l:){r:gol;’cr‘obe
£ S £ S 5 £ | g%
g | 5| s | 8| 5|82
= - o i = O |&=]o 5 10 15 20 25
0.0 0.00 | 0
L 0.10 0
L 0.20 0
L 0.30 0
| 0.40 0o | _
L 0.50 0
i 060 | 6 y
I 070 | 5
L 0.80 4
0.90 4
1.0 1.00 5
L 1.10 5
- 120 | 4
L 1.30 5
L 1.40 12 |
L 1.50 5
| 1.60 | 12
! 170 | 14 N
L 1.80 20
B 1.90 | 23 N
1 2.0 2.00 25

GROUNDWATER OBSERVATIONS

REMARKS




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

REPORT NUMBER
L DYNAMIC PROBE RECORD 24972
s i
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DP06
SHEET Sheet 1 of 1
CO-ORDINATES 702,720.00 E
751.662.00 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
:
S .
. . . . = . @ & | Graphic Probe
E Geotechnical Description 5 E _5 E |8 £ Record
£ S £ IS 5 £ g%
g | 5| s | 8| 5|82
o - a w = O |&=lo 5 10 15 20 25
0.0 0.00 | 0
L 0.10 0
I 020 | ©
I 030 | 0
I 0.40 | © B
L 0.50 1
I 060 | 3
L 0.70 4
I 080 | 5
0.90 4
1.0 1.00 5
[ 110 | 7
I 120 | 5 R
I 130 | 4
| 1.40 4 |
L 1.50 5
I 160 | 6 3
L 1.70 6
I 180 | 9 N
- 1.90 8
2.0 200 | 13
! 210 | 14 N
I 220 | 12
i 230 | 1
I 240 | 16 ]
L 250 | 19 N
i 260 | 20
I 270 | 23 N
i 280 | 25
L End of Probe at 2.90 m
3.0
4.0

GROUNDWATER OBSERVATIONS

REMARKS




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

End of Probe at 2.60 m

3.0

4.0

REPORT NUMBER
= DYNAMIC PROBE RECORD 24972
s i
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DPO7
SHEET Sheet 1 of 1
CO-ORDINATES 702,757.00 E
751,673.00 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
:
S .
. . . . = . @ & | Graphic Probe
E Geotechnical Description 5 E < E |8 £ Record
£ 5 | = | & 8 | £ |82
g | 5| s | 8| 5|82
o - a w = O |&=lo 5 10 15 20 25
0.0 0.00 | 0
I 010 | ©
I 020 | ©
I 030 | 0
I 040 | 0 | B
I 050 | 0
i 0.60 | 1 %
I 070 | 5
I 0.80 | 7
0.90 4
1.0 1.00 4
- 110 | 4
I 120 | 3
I 130 | 3
I 140 | 4 B
- 150 | 4
- 160 | 4
i 170 | 6 y
I 180 | 9 N
L 1.90 9 N
2.0 200 | 12
I 210 | 8
I 220 | 10
i 230 | 14 N
L 2.40 29 29
2.50 25

GROUNDWATER OBSERVATIONS

REMARKS




IGSL DP LOG 100MM INCREMENTS 24972.GPJ IGSL.GDT 17/6/24

REPORT NUMBER
= DYNAMIC PROBE RECORD 24972
s i
CONTRACT  Ratoath Housing Development , Co.Meath PROBE NO. DPO08
SHEET Sheet 1 of 1
CO-ORDINATES 702,832.47 E
751.678.25 N DATE COMMENCED 02/10/2023
GROUND LEVEL (mOD) 77.57 HAMMER MASS (kg) 50 DATE COMPLETED 02/10/2023
CLIENT Marshall Yards Development Co. LfNCREMENT SIZE (mm) 100
ENGINEER  DOBA FALL HEIGHT (mm) 500 PROBE TYPE DPH
a 25
2
S .
. . . . = . @ & | Graphic Probe
E Geotechnical Description 5 E < E |8 £ Record
£ S| | © 8 | £ |82
5 | 8| 35| 3| 5|88
o - a w = O |&=lo 5 10 15 20 25
0.0 0.00 | 0
L 0.10 0
i 020 | 1 f
I 030 | 0
| 0.40 0o | _
L 0.50 0
i 060 | 5 §
I 070 | 5
I 0.80 | 7
0.90 7
1.0 1.00 5
[ 110 | 5
i 120 | 6 Al
I 130 | 3
| 1.40 3 |
I 150 | 12
I 160 | 3
I 170 | 4
I 180 | 5
L 1.90 6 Al
C2.0 200 | 7
L 2.10 6
I 220 | 7
I 230 | 8
I 240 | 11 N
L 250 | 21 N
I 260 | 19 N
I 270 | 25
L End of Probe at 2.80 m 74.77
3.0
4.0

GROUNDWATER OBSERVATIONS

REMARKS




Residential Development at Ratoath Ground Investigation Report

Appendix 4

Plate Bearing Test Records




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150058
Contract Rataoth Meath Description of soil under test
Test No. CBRO01- Load (natural soil, placed fill, sub-base)
Location TPO1 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
0 10 20 30 40 50 60 70 80 90 100
0.00 —
~ \~\l\
-0.20 ~ I~
E .0.40 ~ .:"
g -0.60 N \\
= =~
3 -0.80 = ==
a \ }!\
-1.00 e \\
—
———
\
-1.20 ;.‘
-1.40 T

Pressure (kN/m2)

Gradient at 1.25 mm settlement intersection = 72
Modulus of subgrade reaction = 46 MPa/m
Correction factor applied = 0.64 as per HD 25-26/10

Equivalent CBR value in accordance with NRA HD25-26/10

7.5 %

Page 1 of 2




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150058

Contract Rataoth Meath Description of soil under test
Test No. CBRO01- Reload (natural soil, placed fill, sub-base)
Location TPO1 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
0 20 40 60 80 100 120
0.00 =
~
~
-0.20 — ‘>
\\-\
— ~
E 0.40 \ =
5 \-\ ™~ -~
€ —
o
% -0.80
ﬂ—
-1.00 =
— ~ Iy
-~
-1.20 S
=)

140 Pressure (kN/m2)
Gradient at 1.25 mm settlement intersection = 91
Modulus of subgrade reaction = 59 MPa/m Equivalent CBR value in accordance with NRA HD25-26/10 11.2%

Correction factor applied = 0.64 as per HD 25-26/10

Page 2 of 2




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150059
Contract Rataoth Meath Description of soil under test
Test No. CBR02- Load (natural soil, placed fill, sub-base)
Location TPO3 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
0 20 40 60 80 100 120
0.00 -\
-0.50 \
_ \
3 1.00
E
= -1.50
[
5200 \\
5
0 2,50 -\\ \-\
-3.00 ~
-3.50 —
— — >.
-4.00

Pressure (kN/m2)

Gradient at 1.25 mm settlement intersection = 22
Modulus of subgrade reaction = 14 MPa/m
Correction factor applied = 0.64 as per HD 25-26/10

Equivalent CBR value in accordance with NRA HD25-26/10

1.0 %

Page 1 of 2




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150059
Contract Rataoth Meath Description of soil under test
Test No. CBR02- Reload (natural soil, placed fill, sub-base)
Location TPO3 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
40 60 80 100 120

0.00

-0.50
€
E
£ -1.00 ~
£ \-\
2
g - \.\ \\-\

-2.00 \\

—l
-2.50

Pressure (kN/m2)

Gradient at 1.25 mm settlement intersection = 37
Modulus of subgrade reaction = 24 MPa/m
Correction factor applied = 0.64 as per HD 25-26/10

Equivalent CBR value in accordance with NRA HD25-26/10

2.4 %

Page 2 of 2




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150060

Contract Rataoth Meath Description of soil under test
Test No. CBRO03- Load (natural soil, placed fill, sub-base)
Location TPO5 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
0 10 20 30 40 50 60 70 80 90

0.00

-0.50
E -1.00
E
§ -1.50 ~
2 \
2 \
T -2.00
& \

250 \\._ \\

-3.00

— =0

-850 Pressure (kN/m2)
Gradient at 1.25 mm settlement intersection = 21
Modulus of subgrade reaction = 13 MPa/m Equivalent CBR value in accordance with NRA HD25-26/10 0.8 %

Correction factor applied = 0.64 as per HD 25-26/10

Page 1 of 2




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150060
Contract Rataoth Meath Description of soil under test
Test No. CBRO03- Reload (natural soil, placed fill, sub-base)
Location TPO5 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
0 10 20 30 40 50 60 70 80 90
0.00 e —
~ .\
-0.20 S~ ™~
~ \

—.-0.40 .
£ — -
E 060 -\\ Qt\
€ =~
g -0.80 ~ \
] =~
£ -1.00 ~. ==
Q -
» \l\ \\.i

-1.20 T~

-1.40 I~

-1.60 \.

-1.80

Pressure (kN/m2)

Gradient at 1.25 mm settlement intersection = 55
Modulus of subgrade reaction = 35 MPa/m
Correction factor applied = 0.64 as per HD 25-26/10

Equivalent CBR value in accordance with NRA HD25-26/10

4.6 %

Page 1 of 2




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150061
Contract Rataoth Meath Description of soil under test
Test No. CBRO04- Load (natural soil, placed fill, sub-base)
Location TP10 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
0 20 40 60 80 100 120

0.00

0.50 =

0. —

— =
-1.00 ~—_

.

Settlement (mm)
[N
g 8

\-\

~

-3.00 T~
-3.50 — \-
-4.00

Pressure (kN/m2)

Gradient at 1.25 mm settlement intersection = 35
Modulus of subgrade reaction = 22 MPa/m
Correction factor applied = 0.64 as per HD 25-26/10

Equivalent CBR value in accordance with NRA HD25-26/10

21 %

Page 1 of 2




PLATE TEST REPORT SHEET (F3.1) |

Applied Pressure/Settlement Curve

Reference No.  R150061
Contract Rataoth Meath Description of soil under test
Test No. CBR04- Reload (natural soil, placed fill, sub-base)
Location TP10 brown sandy gravelly CLAY with a low cobble
Depth 0.4m content.
Client DOBA ]
Plate Diameter: 450 mm e
Test Method BS 1377: Part 9: 1990 Test4 - Incremental Loading Test
Technician OK Sample Ref No.
Authorised by AT Depth m bgl
Date 17/10/2023
Pressure / Settlement
0 20 40 60 80 100 120 140
0.00
~
—
-0.50 =~ :.\\
- =
£ =
E-1.00
£ \
[
£ 1 -.\
o-1.50 ——
5
3 \
-2.50 \7\\
-3.00

Pressure (kN/m2)

Gradient at 1.25 mm settlement intersection = 49
Modulus of subgrade reaction = 32 MPa/m
Correction factor applied = 0.64 as per HD 25-26/10

Equivalent CBR value in accordance with NRA HD25-26/10 3.9 %

Page 2 of 2




Residential Development at Ratoath Ground Investigation Report

Appendix 5

Soakaway Test Records




Soakaway Design  f -value from field tests IGSL

Contract: Ratoath Housing Contract No. 24972
Test No. SA02
Engineer DOBA

Date: 13/10/2023

Summary of ground conditions

from to Description Ground water
0.00 0.20 TOPSOIL
0.20 1.50 Firm to stiff, brown to greyish brown, slightly sandy gravelly CLAY with high
cobbles content. Sand is fine to coarse. Gravel is fine to coarse subangular to DRY
subrounded. Cobbles are subangular to subrounded.

Notes: SAO2 done beside TPO2 location

Field Data Field Test

Depth to Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.50 m

(m) (min) Length of Pit (L) 1.50 m

0.570 0.00 Initial depth to Water = 0.57 m
0.570 1.00 Final depth to water = 0.575 m
0.575 2.00 Elapsed time (mins)= 60.00
0.575 3.00
0.575 4.00 Top of permeable soil m
0.575 5.00 Base of permeable soil m
0.575 6.00
0.575 7.00 Water Soakage stop at 0.575m
0.575 8.00
0.575 9.00
0.575 10.00 Base area= 0.75 m2
0.575 12.00 *Av. side area of permeable stratum over test perio 3.71 m2
0.575 14.00 Total Exposed area = 4.46 m2
0.575 16.00
0.575 18.00
0.575 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.575 25.00
0.575 30.00 f=  1.4E-05 m/min or 2.33558E-07 m/sec
0.575 40.00
0.575 50.00
0.575 60.00

Depth of water vs Elapsed Time (mins)

70.00

)

[e2}
o
o
S
.

50.00 .

40.00

*

30.00

Elapsed Time(mins

20.00
10.00

| NNNN00000 & o

0.00 4 ‘ ‘ ‘ ‘
0.569 0.570 0.571 0.572 0.573 0.574 0.

(9,

75 0.576
Depth to Water (m)




Soakaway Design  f -value from field tests IGSL

Contract: Ratoath Housing Contract No. 24972
Test No. SA07
Engineer DOBA

Date: 13/10/2023

Summary of ground conditions

from to Description Ground water
0.00 0.25 TOPSOIL: Soft brown sandy gravelly CLAY with rootlets and a low cobble content
Firm occasionally soft to firm brown sandy gravelly CLAY with a high cobble content and
0.25 1.00 a low boulder content DRY
Firm to stiff brown sandy gravelly CLAY with a high cobble content and a low
1.00 2.00 boulder content

Notes: SAO7 done beside TPO7 location

Field Data Field Test

Depth to Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.50 m

(m) (min) Length of Pit (L) 2.00 m

0.675 0.00 Initial depth to Water = 0.675 m
0.675 1.00 Final depth to water = 0.675 m
0.675 2.00 Elapsed time (mins)= 60.00
0.675 3.00
0.675 4.00 Top of permeable soil m
0.675 5.00 Base of permeable soil m
0.675 6.00
0.675 7.00 No Any Water Soakage
0.675 8.00
0.675 9.00
0.675 10.00 Base area= 1 m2
0.675 12.00 *Av. side area of permeable stratum over test perio 4.125 m2
0.675 14.00 Total Exposed area = 5.125 m2
0.675 16.00
0.675 18.00
0.675 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.675 25.00
0.675 30.00 f= 0 m/min or 0 m/sec
0.675 40.00
0.675 50.00
0.675 60.00

Depth of water vs Elapsed Time (mins)

70.00
~ 60.00 -
[%]
£
£ 50.00 -
£
e 40.00 -
o]
9 30.00 -
=3 S
©
o 20.00 g
10.00 i
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0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800
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Soakaway Design  f -value from field tests

IGSL

Contract: Ratoath Housing

Test No. SA12
Engineer DOBA

Date: 13/10/2023

Contract No. 24972

Summary of ground conditions

from to Description Ground water
0.00 0.20 TOPSOIL
0.20 0.60 Soft, brown, slightly sandy slightly gravelly CLAY with some roots (possible fill)
0.60 1.50 Firm, greyish brown, slightly sandy gravelly CLAY with medium cobbles conternt. DRY
Sand is fine to coarse, gravel is fine to coarse subangular to subrounded,
cobbles are subangular to subrounded.
Notes: SA12 done beside TP12 location
Field Data Field Test
Depth to Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.50 m
(m) (min) Length of Pit (L) 2.00 m
0.645 0.00 Initial depth to Water = 0.645 m
0.645 1.00 Final depth to water = 0.645 m
0.645 2.00 Elapsed time (mins)= 60.00
0.645 3.00
0.645 4.00 Top of permeable soil m
0.645 5.00 Base of permeable soil m
0.645 6.00
0.645 7.00 No Any Water Soakage
0.645 8.00
0.645 9.00
0.645 10.00 Base area= 1 m2
0.645 12.00 *Av. side area of permeable stratum over test perio 4.275 m2
0.645 14.00 Total Exposed area = 5.275 m2
0.645 16.00
0.645 18.00
0.645 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.645 25.00
0.645 30.00 f= 0 m/min or 0 m/sec
0.645 40.00
0.645 50.00
0.645 60.00
Depth of water vs Elapsed Time (mins)
70.00
~ 60.00 *
g
E 50.00 -
g
= 40.00 -
2 30.00 R
2 30.
o3 S
w 20.00 9
10.00 i
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Residential Development at Ratoath Ground Investigation Report

Appendix 6

Geotechnical Laboratory Results (Soil)




IGSL Ltd

Materials Laboratory

Unit J5, M7 Business Park
Newhall, Naas

Test Report

Determination of Moisture Content, Liquid & Plastic Limits

ACCREDITED

TESTING

Co. Kildare . . . . o SETALED 1y
045 846176 Tested in accordance with BS1377:Part 2:1990, clauses 3.2, 4.3, 4.4 & 5.3
Report No. R151920 Contract No. 24972 Contract Name: Ratoath , Co.Meath
Customer DOBA
Samples Received: 28/10/23 Date Tested: 28/10/23
BH/TP*  |Sample No.|Depth* (m) Lab. Ref |Sample | Moisture Liquid Plastic | Plasticity % Preparation| Liquid Limit C'f;;!;;‘gf” Description
Type* | Content % | Limit% | Limit% | Index | <425um Clause
BHO1 AA167796 2.0 A23/4362 B 15 39 16 23 58 WS 4.4 Cl Grey/brown sandy gravelly SILT
BHO1 AA167799 5.0 A23/4363 B 14 27 NP NP 53 WS 4.4 Grey/brown slightly sandy, gravelly, SILT
BH02 AA204452 2.0 A23/4364 B 14 33 17 16 56 WS 4.4 C L  |Grey/brown sandy gravelly CLAY
BHO04 AA204462 3.0 A23/4365 B 11 41 15 26 59 WS 4.4 Cl Grey/brown sandy gravelly CLAY
BH05 AA204469 1.0 A23/4366 u 25 35 21 14 74 WS 4.4 C L  [Brownsandy gravelly CLAY
TPO1 AA191075 3.3 A23/4370 B 12 32 16 16 57 WS 4.4 C L  |Grey/brown sandy gravelly CLAY
TPO3 AA191069 1.5 A23/4371 B 19 35 17 18 59 WS 4.4 C L  [Brownsandy gravelly CLAY
TPO6 AA192356 3.1 A23/4372 B 13 31 15 16 52 WS 4.4 C L  [Brown slightly sandy, gravelly, CLAY
TPO7 AA191097 2.4 A23/4373 B 10 36 17 19 69 WS 4.4 Cl Brown sandy gravelly CLAY
TPO8 AA191085 3.2 A23/4374 B 19 30 NP NP 60 WS 4.4 Brown sandy gravelly SILT
Preparation: WS - Wet sieved Sample Type: B - Bulk Disturbed Remarks:

Liquid Limit
Clause:

AR - As received
NP - Non plastic
4.3 Cone Penetrometer definitive method
4.4 Cone Penetrometer one point method

U - Undisturbed

Results relate only to the specimen tested,in as received condition unless otherwise noted.
NOTE: **These clauses have been superceded by EN 17892-1 and EN17892-12.
Opinions and interpretations are outside the scope of accreditation. * denotes Customer supplied information.

This report shall not be reproduced except in fullwithout written approval from the Laboratory.

IGSL Ltd Materials Laboratory

Persons authorized to approve reports

H Byrne (Laboratory Manager)

Approved by

Date Page

A e

08/12/23 10of 1

Pls

Tmp: Pl. temp Rev 1 04/21




TEST REPORT

Determination of Particle Size Distribution

Tested in accordance with: BS1377:Part2:1990, clause 9.2 & 9.5**

(note: Sedimentation stage not accredited)

1/A1§

ACCREDITED

TESTING

OFTAILED IN SCOPE REG NO.133Y

particle % Contract No. 24972 Report No. R151951
size passing Contract Name : Ratoath , Co.Meath Results relate only to the specimen tested in as received
75 100 COBBLES BH/TP No. BHO1 condition unless otherwise noted. * denotes Customer
63 100 Sample No.* AA167799 Lab. Sample No. A23/4363 supplied information. Opinions and interpretations are
50 100 Sample Type: B outside the scope of accreditation.
37.5 100 Depth* (m) 5.00 Customer: DOBA This report shall not be reproduced except in full without
28 99 Date Received 28/10/2023 Date Testing started 28/10/2023 |the written approval of the Laboratory.
20 94 Description: Grey/brown slightly sandy, gravelly, SILT
14 90
GRAVEL
10 85 Remarks Note: **Clause 9.2 and Clause 9.5 of BS1377:Part 2:1990 have been superseded by ISO17892-4:2016 .
6.3 78 o o whe @ wo n
5 75 = S SIS < n o ws 2 IAsdE
3.35 69 100 %
2 64 90
//
1.18 58 80
X N
0.6 52 < 70 >
0.425 50 SAND £ 60
% /”/
0.3 47 S 5o AT
0.15 42 2 40 |
0.063 36 8 T
2 30 -
0.037 31 2 =
0.027 28 e
L
0.017 25 10 =
SILT/CLAY
0.010 22 0
0.007 18 0.0001 0.001 0.01 0.1 1 10 100
0.005 16 CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 8
. Approved by: Date: Page no:
IGSL Ltd Materials Laboratory WS e 08/12/23 1 of 1

Persons authorised to approve report:

J Barrett (Quality Manager) H Byrne (Laboratory Manager)

IGSL Ltd, M7 Business Park, Newhall, Naas, Co Kildare

PSD Temp Rev 1 04/21




TEST REPORT

Determination of Particle Size Distribution
Tested in accordance with: BS1377:Part2:1990, clause 9.2 & 9.5**

(note: Sedimentation stage not accredited)

1/A1§

ACCREDITED

TESTING

OFTAILED IN SCOPE REG NO.133Y

particle % Contract No. 24972 Report No. R151952
size passing Contract Name : Ratoath , Co.Meath Results relate only to the specimen tested in as received
75 100 COBBLES BH/TP No. BHO?2 condition unless otherwise noted. * denotes Customer
63 84 Sample No.* AA204457 Lab. Sample No. A23/4365 supplied information. Opinions and interpretations are
50 84 Sample Type: B outside the scope of accreditation.
37.5 60 Depth* (m) 7.00 Customer: DOBA This report shall not be reproduced except in full without
28 52 Date Received 28/10/2023 Date Testing started 28/10/202 3 |the written approval of the Laboratory.
20 47 Description: Grey/brown slightly sandy, very gravelly, SILT/CLAY with some cobbles
14 44
GRAVEL
10 42 Remarks Note: **Clause 9.2 and Clause 9.5 of BS1377:Part 2:1990 have been superseded by ISO17892-4:2 sample size did not meet the requirements of BS1377
6.3 40 o wo B, @ v n
5 39 2 S SIS < n #sws 2 IAsdRX
3.35 37 100
2 34 90 I
1.18 32 80
S /
0.6 30 = 70
AND £
0.425 29 S G 60
0.3 28 5 5o »
0.15 25 2 a0 Jlm=
0.063 21 5 0 J =t
0.037 19 K T
0.027 17 20 Ji——
0.017 15 10 7
SILT/CLAY
0.010 13 0
0.007 11 0.0001 0.001 0.01 0.1 1 10 100
0.005 9 CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 6
. Approved by: Date: Page no:
IGSL Ltd Materials Laboratory WS 08/12/23 1 of 1

Persons authorised to approve report:

J Barrett (Quality Manager) H Byrne (Laboratory Manager)

IGSL Ltd, M7 Business Park, Newhall, Naas, Co Kildare

PSD Temp Rev 1 04/21




TEST REPORT

Determination of Particle Size Distribution
Tested in accordance with: BS1377:Part2:1990, clause 9.2 & 9.5**

(note: Sedimentation stage

not accredited)

1/A1§

ACCREDITED

TESTING

OFTAILED IN SCOPE REG NO.133Y

particle % Contract No. 24972 Report No. R151953
size passing Contract Name : Ratoath , Co.Meath Results relate only to the specimen tested in as received
75 100 COBBLES BH/TP No. BHO3 condition unless otherwise noted. * denotes Customer
63 80 Sample No.* AA204467 Lab. Sample No. A23/4366 supplied information. Opinions and interpretations are
50 71 Sample Type: B outside the scope of accreditation.
37.5 64 Depth* (m) 3.00 Customer: DOBA This report shall not be reproduced except in full without
28 58 Date Received 28/10/2023 Date Testing started 28/10/202 3 |the written approval of the Laboratory.
20 48 Description: Brown clayey/silty, sandy, GRAVEL with many cobbles
14 41
GRAVEL
10 37 Remarks Note: **Clause 9.2 and Clause 9.5 of BS1377:Part 2:1990 have been superseded by ISO17892-4:2 sample size did not meet the requirements of BS1377
6.3 33 o wo B, @ v n
5 31 = S SIS < n o ws 2 IAsdE
3.35 30 100
2 28 90 |
1.18 26 80
X
0.6 23 = 70
0.425 22 SAND £ 60 A
@
0.3 21 g 50
0.15 19 2 L
£ 40
0.063 16 g LIl
&3 30 ////
20 o =TT
10
SILT/CLAY 0
0.0001 0.001 0.01 0.1 1 10 100
CLAY SILT Sieve size (mm) SAND GRAVEL
. Approved by: Date: Page no:
IGSL Ltd Materials Laboratory B e 08/12/23 1 of 1

Persons authorised to approve report:

J Barrett (Quality Manager) H Byrne (Laboratory Manager)

IGSL Ltd, M7 Business Park, Newhall, Naas, Co Kildare

PSD Temp Rev 1 04/21




TEST REPORT

Determination of Particle Size Distribution
Tested in accordance with: BS1377:Part2:1990, clause 9.2 & 9.5**

(note: Sedimentation stage not accredited)

1/A1§

ACCREDITED

TESTING

OFTAILED IN SCOPE REG NO.133Y

particle % Contract No. 24972 Report No. R151954
size passing Contract Name : Ratoath , Co.Meath Results relate only to the specimen tested in as received
75 100 COBBLES BH/TP No. BHO5 condition unless otherwise noted. * denotes Customer
63 74 Sample No.* AA204472 Lab. Sample No. A23/4369 supplied information. Opinions and interpretations are
50 71 Sample Type: B outside the scope of accreditation.
37.5 68 Depth* (m) 3.00 Customer: DOBA This report shall not be reproduced except in full without
28 64 Date Received 28/10/2023 Date Testing started 28/10/202 3 |the written approval of the Laboratory.
20 63 Description: Brown slightly sandy, gravelly, SILT/CLAY with many cobbles
14 62
GRAVEL
10 60 Remarks Note: **Clause 9.2 and Clause 9.5 of BS1377:Part 2:1990 have been superseded by ISO17892-4:2 sample size did not meet the requirements of BS1377
6.3 56 o wo B, @ v n
5 53 = S SIS < n o ws 2 IAsdE
3.35 49 100
2 44 90
1.18 40 80 al
0.6 36 S 70 i
(o)) ’/
0.3 33 3 il
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0.063 29 5 JEiss
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20
10
SILT/CLAY 0
0.0001 0.001 0.01 0.1 1 10 100
CLAY SILT Sieve size (mm) SAND GRAVEL
. Approved by: Date: Page no:
IGSL Ltd Materials Laboratory B e 08/12/23 1 of 1

Persons authorised to approve report:

J Barrett (Quality Manager) H Byrne (Laboratory Manager)

IGSL Ltd, M7 Business Park, Newhall, Naas, Co Kildare

PSD Temp Rev 1 04/21




TEST REPORT

Determination of Particle Size Distribution

Tested in accordance with: BS1377:Part2:1990, clause 9.2 & 9.5**

(note: Sedimentation stage not accredited)

1/A1§

ACCREDITED

TESTING

OFTAILED IN SCOPE REG NO.133Y

particle % Contract No. 24972 Report No. R151955
size passing Contract Name : Ratoath , Co.Meath Results relate only to the specimen tested in as received
75 100 COBBLES BH/TP No. TPOG condition unless otherwise noted. * denotes Customer
63 100 Sample No.* AA192356 Lab. Sample No. A23/4372 supplied information. Opinions and interpretations are
50 94 Sample Type: B outside the scope of accreditation.
37.5 91 Depth* (m) 3.10 Customer: DOBA This report shall not be reproduced except in full without
28 84 Date Received 28/10/2023 Date Testing started 28/10/2023 |the written approval of the Laboratory.
20 83 Description: Brown slightly sandy, gravelly, CLAY
14 79
GRAVEL
10 76 Remarks Note: **Clause 9.2 and Clause 9.5 of BS1377:Part 2:1990 have been superseded by ISO17892-4:2016 .
6.3 71 o o) o D6 © oo o
5 70 = S SIS < n o ws 2 IAsdE
3.35 67 100 ]
2 63 90 i
1.18 58 _ 80 T
0.6 54 % 70 1%
0.425 52 SAND £ 60 |
® ,///
0.3 49 5 5o b
0.15 45 g 0 1+
0.063 39 & A
S 30
0.038 33 & L
0.027 30 20
—4
0.017 27 10
SILT/CLAY
0.010 23 0
0.007 21 0.0001 0.001 0.01 0.1 1 10 100
0.005 18 CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 12
. Approved by: Date: Page no:
IGSL Ltd Materials Laboratory B e 08/12/23 1 of 1

Persons authorised to approve report:

J Barrett (Quality Manager) H Byrne (Laboratory Manager)

IGSL Ltd, M7 Business Park, Newhall, Naas, Co Kildare

PSD Temp Rev 1 04/21




TEST REPORT

Determination of Particle Size Distribution

Tested in accordance with: BS1377:Part2:1990, clause 9.2 & 9.5**

(note: Sedimentation

stage not accredited)

1/A1§

ACCREDITED

TESTING

OFTAILED IN SCOPE REG NO.133Y

particle % Contract No. 24972 Report No. R151956
size passing Contract Name : Ratoath , Co.Meath Results relate only to the specimen tested in as received
75 100 COBBLES BH/TP No. TP12 condition unless otherwise noted. * denotes Customer
63 100 Sample No.* AA192352 Lab. Sample No. A23/4375 supplied information. Opinions and interpretations are
50 100 Sample Type: B outside the scope of accreditation.
37.5 100 Depth* (m) 1.90 Customer: DOBA This report shall not be reproduced except in full without
28 96 Date Received 28/10/2023 Date Testing started 28/10/2023 |the written approval of the Laboratory.
20 93 Description: Brown slightly sandy, gravelly, SILT/CLAY
14 87
GRAVEL
10 83 Remarks Note: **Clause 9.2 and Clause 9.5 of BS1377:Part 2:1990 have been superseded by ISO17892-4:2016 .
6.3 77 o o) o D6 © oo o
5 74 = S SIS < n o ws 2 IAsdE
3.35 70 100 T
920 1
2 64 |
1.18 60 . 80 P
0.6 54 s 70 A
(@) /
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% /’//’
0.3 49 S 50 =
0.15 41 > P
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€ 30 b
0.037 27 o =g
20
0.027 24 gos=:
0.017 22 10 ]
SILT/CLAY
0.010 19 0
0.007 16 0.0001 0.001 0.01 0.1 1 10 100
0.005 13 CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 10
. Approved by: Date: Page no:
IGSL Ltd Materials Laboratory W e 08/12/23 1 of 1

Persons authorised to approve report: J Barrett (Quality Manager) H Byrne (Laboratory Manager)

IGSL Ltd, M7 Business Park, Newhall, Naas, Co Kildare

PSD Temp Rev 1 04/21




IGSL Ltd
Materials Laboratory

Test Report

Unit F, M7 Business Park Undrained shear strength in triaxial compression
Naas (without pore pressure measurement)

. TESTING
Co. Kildare Tested in accordance with BS1377:Part 7:1990 clause 8 DETAILED 5O OO,

(definitive method)**

045-899324

Reportno:  R149756

Contract Name: Ratoath, Meath Contract No: 24972
Location™: BHO05 1.0m Sample No*. 204469
Description:  Brown mottled orange sandy gravelly SILT/CLAY with cobbles

Customer:  Marshall Yards Development Company Ltd

Height (mm) 200 Diameter 103 Cell pressure(kPa) 30
Moisture Bulk density Dry density
Content % 14 (Mg/m3) 2.20 (Mg/m3) 1.93

120

100

\

\

yd

Corrected deviator stress (kPa)

40 /
20
0
0.0 5.0 10.0 15.0 20.0
% Strain
Strain at failure % 20 Cohesion C, (kPa) 48

(Undrained shear strength kPa)
Rate of strain (%/minute) 2.0

Thickness of membrane 0.2 Membrane correction (at failure) 0.74
Date received - Date tested 16/11/23

Results relate only to the specimen tested, in as received condition unless otherwise noted. Opinions and interpretations are outside the scope
of accreditation.

* denotes Customer supplied information

This report shall not be reproduced except in full without written approval from the Laboratory

**This Standard has been superceded by ISO17892-8:2018

Person authorised to approve report: J Barrett (Quality Manager)

Approved by Date |Page
IGSL Materials Laboratory 004t

20/11/23 10of 1

File: R149756 Template: Triaxial Rev 2 04/21



Residential Development at Ratoath Ground Investigation Report

Appendix 7

Chemical / Environmental Laboratory Results (Soil)

23-35608




&% eurofins

m Chemtest
- E Eurofins Chemtest Ltd
3 E . ‘ Depot Road

Newmarket
| MCERTS B 0AL
2183  —==memmes Tel: 01638 606070
Final Re port Email: inffo@chemtest.com
Report No.: 23-35608-1
Initial Date of Issue: 31-Oct-2023
Re-Issue Details:
Client IGSL
Client Address: M7 Business Park
Naas
County Kildare
Ireland
Contact(s): Darren Keogh
Project 24972 Rataoth Meath
Quotation No.: Date Received: 24-Oct-2023
Order No.: Date Instructed: 24-Oct-2023
No. of Samples: 4
Turnaround (Wkdays): 7 Results Due: 01-Nov-2023
Date Approved: 31-Oct-2023

Approved By:

Details: Stuart Henderson, Technical
Manager

Page 1 of 11



Results - Leachate

Project: 24972 Rataoth Meath

Client: IGSL Chemtest Job No.:| 23-35608 | 23-35608
Quotation No.: Chemtest Sample ID.:| 1721499 1721501
Order No.: Client Sample Ref.:] AA191072 | AA192353
Sample Location: TP1 TP6
Sample Type: SOIL SOIL
Top Depth (m): 0.50 0.70
Determinand Accred. | SOP | Type | Units | LOD
pH at 20C U 1010 | 10:1 N/A 9.1 9.1
Ammonium U 1220 | 10:1 | mg/l | 0.050 | <0.050 < 0.050
Ammonium N 1220 | 10:1 | mg/kg| 0.10 0.44 0.63
Boron (Dissolved) U 1455| 10:1 [ mg/kg| 0.01 < 0.01 < 0.01
Benzo[j]fluoranthene N 1800 10:1 pg/l 10.010] <0.010 <0.010

Page 2 of 11



Results - Soil

Project: 24972 Rataoth Meath

Client: IGSL Chemtest Job No.:| 23-35608 23-35608 23-35608 23-35608
Quotation No.: Chemtest Sample ID.: 1721499 1721500 1721501 1721502
Order No.: Client Sample Ref.:| AA191072 | AA191069 AA192353 | AA191083
Sample Location: TP1 TP3 TP6 TP8
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.50 1.50 0.70 2.00
Asbestos Lab:] COVENTRY COVENTRY
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - -
e No Asbestos No Asbestos
Asbestos Identification U 2192 N/A Detected Detected
Moisture N 2030 % 0.020 13 12 14 10
Soil Colour N 2040 N/A Brown Brown Brown Brown
Other Material N 2040 N/A Stones Stones Stones Stones
Soil Texture N 2040 N/A Loam Loam Loam Loam
pH (2.5:1) at 20C N 2010 4.0 [A] 8.7 [A] 8.2
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 [A] < 0.40 [A] < 0.40
Magnesium (Water Soluble) N 2120 g/l 0.010 [A] <0.010 [A] <0.010
Sulphate (2:1 Water Soluble) as SO4 M 2120 g/l 0.010 [A] 0.010 [A] 0.20
Total Sulphur U 2175 % 0.010 [A] 0.039 [A] 0.53
Sulphur (Elemental) M 2180 [ mg/kg| 1.0 [A] 2.4 [A] 2.2
Chloride (Water Soluble) M 2220 g/l 0.010 [A] <0.010 [A] 0.011
Nitrate (Water Soluble) N 2220 g/l 0.010 <0.010 <0.010
Cyanide (Total) M 2300 [ mg/kg| 0.50 [A] < 0.50 [A] < 0.50
Sulphide (Easily Liberatable) N 2325 | mg/kg| 0.50 [A] 3.4 [A] 3.6
Ammonium (Water Soluble) M 2220 g/l 0.01 <0.01 <0.01
Sulphate (Acid Soluble) U 2430 % 0.010 [A] 0.013 [A] 0.014 [A] 0.012 [A] 0.13
Arsenic M 2455 | mg/kg| 0.5 16 15
Barium M 2455 | mg/kg 0 100 72
Cadmium M 2455 | mg/kg| 0.10 2.2 2.2
Chromium M 2455 [ mg/kg| 0.5 23 17
Molybdenum M 2455 | mg/kg| 0.5 6.2 6.1
Antimony N 2455 | mg/kg| 2.0 2.6 2.4
Copper M 2455 | mg/kg| 0.50 41 34
Mercury M 2455 | mg/kg| 0.05 0.06 0.05
Nickel M 2455 [ mg/kg| 0.50 63 55
Lead M 2455 | mg/kg| 0.50 38 23
Selenium M 2455 | mg/kg| 0.25 1.4 1.2
Zinc M 2455 [ mg/kg| 0.50 78 70
Chromium (Trivalent) N 2490 [ mg/kg| 1.0 23 17
Chromium (Hexavalent) N 2490 | mg/kg| 0.50 <0.50 <0.50
Mineral Oil (TPH Calculation) N 2670 | mg/kg 10 <10 <10
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 [A]<1.0 [A] < 1.0
Aliphatic TPH >C6-C8 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aliphatic TPH >C8-C10 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] < 1.0
Aliphatic TPH >C10-C12 N 2680 | mg/kg| 1.0 [A]<1.0 [A] < 1.0
Aliphatic TPH >C12-C16 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
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Results - Soil

Project: 24972 Rataoth Meath

Client: IGSL Chemtest Job No.:| 23-35608 23-35608 23-35608 23-35608
Quotation No.: Chemtest Sample ID.: 1721499 1721500 1721501 1721502
Order No.: Client Sample Ref.:| AA191072 | AA191069 | AA192353 | AA191083
Sample Location: TP1 TP3 TP6 TP8
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.50 1.50 0.70 2.00
Asbestos Lab:] COVENTRY COVENTRY
Determinand Accred. | SOP | Units | LOD
Aliphatic TPH >C16-C21 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aliphatic TPH >C21-C35 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 [A] < 1.0 [A] <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 [A] < 5.0 [A] < 5.0
Aromatic TPH >C5-C7 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 [A] < 1.0 [A] <1.0
Aromatic TPH >C8-C10 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aromatic TPH >C10-C12 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aromatic TPH >C12-C16 N 2680 | mg/kg| 1.0 [A] < 1.0 [A] <1.0
Aromatic TPH >C16-C21 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aromatic TPH >C21-C35 N 2680 [ mg/kg| 1.0 [A] <1.0 [A] <1.0
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 [A] < 1.0 [A] <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 [A] < 5.0 [A] < 5.0
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 [A]l <10 [A]l <10
Benzene M 2760 | pg/kg 1.0 [A] <1.0 [A] <1.0
Toluene M 2760 | pg/kg 1.0 [A] <1.0 [A] <1.0
Ethylbenzene M 2760 | ug/kg 1.0 [A] <1.0 [A] <1.0
m & p-Xylene M 2760 | pg/kg 1.0 [A] < 1.0 [A] <1.0
o-Xylene M 2760 | pg/kg 1.0 [A] <1.0 [A] <1.0
Methyl Tert-Butyl Ether M 2760 | ug/kg 1.0 [A] <1.0 [A] <1.0
Naphthalene N 2800 | mg/kg| 0.010 | [A] <0.010 [A] <0.010
Acenaphthylene N 2800 | mg/kg| 0.010 [A] <0.010 [A] <0.010
Acenaphthene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Fluorene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Phenanthrene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Anthracene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Fluoranthene N 2800 | mg/kg| 0.010 [A] <0.010 [A] <0.010
Pyrene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Benzo[a]anthracene N 2800 | mg/kg| 0.010 [A] <0.010 [A] <0.010
Chrysene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Benzo[b]fluoranthene N 2800 | mg/kg| 0.010 [A] <0.010 [A] <0.010
Benzo[k]fluoranthene N 2800 | mg/kg| 0.010 [A] <0.010 [A] <0.010
Benzo[a]pyrene N 2800 | mg/kg| 0.010 [A] <0.010 [A] <0.010
Indeno(1,2,3-c,d)Pyrene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.010 [A] <0.010 [A] <0.010
Benzol[g,h,ilperylene N 2800 | mg/kg| 0.010 | [A] <0.010 [A] <0.010
Coronene N 2800 [ mg/kg| 0.010 [ [A] <0.010 [A] <0.010
Total Of 17 PAH's N 2800 [ mg/kg| 0.20 [A] <0.20 [A] < 0.20
PCB 28 N 2815 | mg/kg | 0.0010 | [A] < 0.0010 [A] 0.012
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Results - Soil

Project: 24972 Rataoth Meath

Client: IGSL Chemtest Job No.:| 23-35608 23-35608 23-35608 23-35608
Quotation No.: Chemtest Sample ID.: 1721499 1721500 1721501 1721502
Order No.: Client Sample Ref.:| AA191072 | AA191069 AA192353 | AA191083
Sample Location: TP1 TP3 TP6 TP8
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.50 1.50 0.70 2.00
Asbestos Lab:] COVENTRY COVENTRY
Determinand Accred. | SOP | Units | LOD
PCB 52 N 2815 | mg/kg| 0.0010 | [A] < 0.0010 [A]0.012
PCB 90+101 N 2815 [ mg/kg | 0.0010 | [A] < 0.0010 [A]0.012
PCB 118 N 2815 | mg/kg| 0.0010 | [A] < 0.0010 [A] 0.012
PCB 153 N 2815 | mg/kg| 0.0010 | [A] < 0.0010 [A]0.012
PCB 138 N 2815 [ mg/kg | 0.0010 | [A] < 0.0010 [A]0.012
PCB 180 N 2815 | mg/kg | 0.0010 | [A] < 0.0010 [A] 0.012
Total PCBs (7 congeners) N 2815 | mg/kg ] 0.0010 | [A] <0.0010 [A] 0.081
Total Phenols M 2920 | mg/kg| 0.10 <0.10 <0.10
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Project: 24972 Rataoth Meath

Results - Single Stage WAC

Chemtest Job No: 23-35608 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1721499 Limits
Sample Ref: AA191072 Stable, Non-
Sample ID: reactive
Sample Location: TP1 hazardous Hazardous
Top Depth(m): 0.50 Inert Waste waste in non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % [A] 0.57 3 5 6
Loss On Ignition 2610 M % 2.9 -- - 10
Total BTEX 2760 M mg/kg [A] < 0.010 6 - -
Total PCBs (7 congeners) 2815 N mg/kg [A] <0.0010 1 - --
TPH Total WAC 2670 M mg/kg [A] <10 500 - -
Total Of 17 PAH's 2800 N mg/kg [A] <0.20 100 - -
pH at 20C 2010 M 8.9 - >6 -
Acid Neutralisation Capacity 2015 N mol/kg 0.0070 -- To evaluate To evaluate
Eluate Analysis 10:1 Eluate 10:1 Eluate Limit values for compliance leaching test
mg/l mg/kg using BS EN 12457 at L/S 10 I/kg
Arsenic 1455 U < 0.0002 < 0.0020 0.5 2 25
Barium 1455 U < 0.005 < 0.050 20 100 300
Cadmium 1455 U < 0.00011 < 0.0011 0.04 1 5
Chromium 1455 U < 0.0005 < 0.0050 0.5 10 70
Copper 1455 U 0.0014 0.014 2 50 100
Mercury 1455 U < 0.00005 < 0.00050 0.01 0.2 2
Molybdenum 1455 U 0.0018 0.018 0.5 10 30
Nickel 1455 U 0.0005 0.0051 0.4 10 40
Lead 1455 U < 0.0005 < 0.0050 0.5 10 50
Antimony 1455 U < 0.0005 < 0.0050 0.06 0.7 5
Selenium 1455 U < 0.0005 < 0.0050 0.1 0.5 7
Zinc 1455 U 0.004 0.042 4 50 200
Chloride 1220 U <1.0 <10 800 15000 25000
Fluoride 1220 U 0.24 2.4 10 150 500
Sulphate 1220 U <1.0 <10 1000 20000 50000
Total Dissolved Solids 1020 N 34 340 4000 60000 100000
Phenol Index 1920 U < 0.030 <0.30 1 - -
Dissolved Organic Carbon 1610 U 2.8 <50 500 800 1000
Solid Information
Dry mass of test portion/kg 0.090
Moisture (%) 13

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable
for hazardous waste landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Project: 24972 Rataoth Meath

Results - Single Stage WAC

Chemtest Job No: 23-35608 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1721501 Limits
Sample Ref: AA192353 Stable, Non-
Sample ID: reactive
Sample Location: TP6 hazardous Hazardous
Top Depth(m): 0.70 Inert Waste waste in non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % [A] 0.95 3 5 6
Loss On Ignition 2610 M % 3.3 - - 10
Total BTEX 2760 M mg/kg [A] < 0.010 6 - -
Total PCBs (7 congeners) 2815 N mg/kg [A] 0.081 1 - --
TPH Total WAC 2670 M mg/kg [A] <10 500 - -
Total Of 17 PAH's 2800 N mg/kg [A] <0.20 100 - -
pH at 20C 2010 M 8.9 - >6 -
Acid Neutralisation Capacity 2015 N mol/kg 0.0070 -- To evaluate To evaluate
Eluate Analysis 10:1 Eluate 10:1 Eluate Limit values for compliance leaching test
mg/l mg/kg using BS EN 12457 at L/S 10 I/kg
Arsenic 1455 U 0.0003 0.0026 0.5 2 25
Barium 1455 U < 0.005 < 0.050 20 100 300
Cadmium 1455 U < 0.00011 < 0.0011 0.04 1 5
Chromium 1455 U < 0.0005 < 0.0050 0.5 10 70
Copper 1455 U 0.0033 0.033 2 50 100
Mercury 1455 U < 0.00005 < 0.00050 0.01 0.2 2
Molybdenum 1455 U 0.0027 0.027 0.5 10 30
Nickel 1455 U 0.0007 0.0065 0.4 10 40
Lead 1455 U < 0.0005 < 0.0050 0.5 10 50
Antimony 1455 U < 0.0005 < 0.0050 0.06 0.7 5
Selenium 1455 U < 0.0005 < 0.0050 0.1 0.5 7
Zinc 1455 U 0.004 0.043 4 50 200
Chloride 1220 U <1.0 <10 800 15000 25000
Fluoride 1220 U 0.23 2.3 10 150 500
Sulphate 1220 U <1.0 <10 1000 20000 50000
Total Dissolved Solids 1020 N 37 370 4000 60000 100000
Phenol Index 1920 U < 0.030 <0.30 1 - -
Dissolved Organic Carbon 1610 U 3.3 <50 500 800 1000
Solid Information
Dry mass of test portion/kg 0.090
Moisture (%) 14

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable
for hazardous waste landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested test(s)'. This policy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTSs accredited but the results may

be compromised.

. . . Sample Sampled o . Containers
Sample: Sample Ref: Sample ID: Location: Date: Deviation Code(s): Received:
1721499 AA191072 TP1 A Amber Glass
250ml
1721499 AA191072 TP1 A Plastic Tub
500g
1721500 AA191069 TP3 A Amber Glass
250ml
1721500 AA191069 TP3 A Plastic Tub
500g
1721501 AA192353 TP6 A Amber Glass
250ml
1721501 AA192353 TP6 A Plastic Tub
5009
1721502 AA191083 TP8 A Amber Glass
250ml
1721502 AA191083 TP8 A Plastic Tub
500g
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Test Methods

SOP Title Parameters included Method summary
1010 |pH Value of Waters pH at 20°C pH Meter
Electrical Conductivity and ) - o
1020 |Total Dissolved Solids (TDS) in |E/ectrical Conductivity at 25°C and Total Conductivity Meter
Dissolved Solids (TDS) in Waters
Waters
Anions, Alkalinity & Ammonium F|U.0I.'Ide; Chlgrlde; Nitrite; Nltrate; Total; _|Automated colorimetric analysis using
1220 |. Oxidisable Nitrogen (TON); Sulfate; Phosphate; |, s
in Waters o . Aquakem 600’ Discrete Analyser.
Alkalinity; Ammonium
Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt; |Filtration of samples followed by direct
1455 |Metals in Waters by ICP-MS Copper; Lead; Manganese; Mercury; determination by inductively coupled plasma
Molybdenum; Nickel; Selenium; Tin; Vanadium;|mass spectrometry (ICP-MS).
Zinc
1610 TotaI/DlssoIved Organic Carbon Organic Carbon TOC Analyser using Catalytic Oxidation
in Waters
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Speciated Polynuclear Benzo[b]Fluoranthene; Benzo[ghi]Perylene;
1800 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene; Pentane extraction / GCMS detection
in Waters by GC-MS Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene
Phenolic compounds including: Phenol, Determination by High Performance Liquid
1920 |Phenols in Waters by HPLC Cresols, Xylenols, Trimethylphenols Note: Chromatography (HPLC) using electrochemical
Chlorophenols are excluded. detection.
2010 |pH Value of Soils pH at 20°C pH Meter
2015 |Acid Neutralisation Capacity Acid Reserve Titration
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
Soil Description(Requirement of| . . e As received soil is described based upon
2040 MCERTS) Soil description BS5930
2120 Water S.oluble Boron,. Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
Determined by high temperature combustion
2175 |Total Sulphur in Soils Total Sulphur under oxygen, using an Eltra elemental
analyser.
2180 Sulphur (Elemental) in Soils by Sulphur chhlo.romethane extraction / HPLC with UV
HPLC detection
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Aqueous extraction and measuremernt by
2220 |Water soluble Chloride in Soils |Chloride ‘Aquakem 600’ Discrete Analyser using ferric
nitrate / mercuric thiocyanate.
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkalmg e>.(tract|(.)n followed by colonmejtnc.
2300 . N s determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Steam distillation with sulphuric acid / analysis
2325 |Sulphide in Soils Sulphide by ‘Aquakem 600’ Discrete Analyser, using
N,N-dimethyl-p-phenylenediamine.
. . Acid digestion followed by determination of
2430 [Total Sulphate in soils Total Sulphate sulphate in extract by ICP-OES.
Metals, including: Arsenic; Barium; Beryllium;
) . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2455 [Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
2490 |Hexavalent Chromium in Soils |Chromium [VI] and ground soil samples into boiling water.

Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
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Test Methods

SOP

Title

Parameters included

Method summary

2610

Loss on Ignition

loss on ignition (LOI)

Determination of the proportion by mass that is
lost from a soil by ignition at 550°C.

2625

Total Organic Carbon in Soils

Total organic Carbon (TOC)

Determined by high temperature combustion
under oxygen, using an Eltra elemental
analyser.

2670

Total Petroleum Hydrocarbons
(TPH) in Soils by GC-FID

TPH (C6—-C40); optional carbon banding, e.g. 3-
band — GRO, DRO & LRO*TPH C8-C40

Dichloromethane extraction / GC-FID

2680

TPH A/A Split

Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21-
C35, >C35- C44Aromatics: >C5-C7, >C7-C8,
>C8- C10, >C10-C12, >C12-C16, >C16—- C21,
>C21- C35, >C35- C44

Dichloromethane extraction / GCxGC FID
detection

2760

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics.(cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
(GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatile organic compounds.

2800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene*;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah]Anthracene; Fluoranthene*;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2815

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

2920

Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

640

Characterisation of Waste
(Leaching C10)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
s This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis
T  This analysis has been subcontracted to an unaccredited laboratory
I/S  Insufficient Sample
U/S Unsuitable Sample
N/E  not evaluated
< "less than"
> "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Residential Development at Ratoath Ground Investigation Report

Appendix 8

Exploratory Hole Location Plans

DWGO01 - DWG02




Exploratory Hole Location Plan - DWG01
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Appendix B Surface Water Calculations

Marshall Yards Development Company Limited
Large-Scale Residential Development at Ballybin Road, Ratoath, Co. Meath
Infrastructure Design Report

2334-DOB-XX-SI-RP-C-0001
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MANHOLE DETAILS

DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Details: Company Address:
Type: Junctions
Storm Phase: Surface Network 1

. . Cover Invert .
Name Jtryc;g)n Easting (m) No(r;?;ng Ele(vnz;\;ion Depth (m) Ele(vn?;ion Cgﬁgwpt;er Dla(rr;e):ter

SMH 1.00 Manhole 702834.124 751879.449 79.978 1.943 78.035 Circular 1.350
SMH 1.01 Manhole 702809.990 751885.118 80.467 2.531 77.936 Circular 1.200
SMH 2.04 Manhole 702763.730 751821.187 80.821 1.799 79.022 Circular 1.200
SMH 5.02 Manhole 702715.110 751764.531 81.288 1.820 79.468 Circular 1.200
SMH 5.04 Manhole 702743.927 751763.298 80.640 2.097 78.543 Circular 1.200
SMH 1.11 Manhole 702768.891 751759.871 79.992 2.848 77.144 Circular 1.200
SMH 1.12 Manhole 702765.401 751734.954 79.654 2.592 77.062 Circular 1.200
SMH 7.07 Manhole 702758.670 751686.864 79.712 1.619 78.093 Circular 1.200
SMH 7.06 Manhole 702753.864 751653.469 80.479 2.214 78.265 Circular 1.200
SMH 1.17 Manhole 702785.252 751638.095 78.604 1.995 76.609 Circular 1.200
HEADWALL Manhole 702768.528 751548.404 77.530 1.330 76.200 Circular 0.000
SMH 4.00 Manhole 702726.589 751841.616 81.954 1.525 80.429 Circular 1.350
SMH 5.01 Manhole 702712.142 751740.857 81.708 1.632 80.076 Circular 1.200
SMH 5.00 Manhole 702708.621 751714.350 82.186 1.977 80.209 Circular 1.350
SMH 7.05 Manhole 702749.867 751650.905 80.567 1.780 78.787 Circular 1.350
SMH 7.04 Manhole 702729.653 751653.574 80.977 2.084 78.893 Circular 1.200
SMH 7.03 Manhole 702703.867 751657.555 81.505 1.937 79.568 Circular 1.200
SMH 7.02 Manhole 702701.193 751660.821 81.573 1.983 79.590 Circular 1.200
SMH 7.01 Manhole 702704.219 751683.094 81.806 2.104 79.702 Circular 1.200
SMH 7.00 Manhole 702707.324 751705.485 82.102 2.287 79.815 Circular 1.200
SMH 6.02 Manhole 702779.257 751732.598 79.612 2.361 77.251 Circular 1.200
SMH 6.00 Manhole 702812.262 751704.524 79.025 1.557 77.468 Circular 1.350
SMH 1.04 Manhole 702786.461 751822.059 80.240 2.607 77.633 Circular 1.350
SMH 1.06 Manhole 702800.339 751815.661 80.016 2.459 77.557 Circular 1.200
SMH 1.07 Manhole 702798.904 751805.489 79.678 2.162 77.516 Circular 1.350
SMH 1.08 Manhole 702802.279 751800.302 79.500 2.007 77.493 Circular 1.350
SMH 1.10 Manhole 702791.672 751756.618 79.500 2.189 77.311 Circular 1.350
SMH 1.16 Manhole 702771.282 751643.574 79.672 3.016 76.656 Circular 1.200
SMH 8.00 Manhole 702852.115 751715.760 78.473 1.398 77.075 Circular 1.350
SMH 1.13 Manhole 702760.930 751703.203 79.430 2.564 76.866 Circular 1.200
SMH 1.14 Manhole 702765.972 751702.537 79.450 2.610 76.840 Circular 1.200
SMH 1.15 Manhole 702785.396 751685.950 79.335 2.568 76.767 Circular 1.200
SMH 2.02 Manhole 702724.578 751826.677 81.830 2.033 79.797 Circular 1.200
SMH 2.01 Manhole 702720.498 751796.686 81.583 1.634 79.949 Circular 1.200
SMH 8.02 Manhole 702809.732 751675.275 78.896 2.016 76.880 Circular 1.200
SMH 8.03 Manhole 702790.470 751648.453 78.681 1.911 76.770 Circular 1.200
SMH 1.18 Manhole 702776.031 751619.761 78.509 1.954 76.555 Circular 1.200
SMH 1.20 Manhole 702767.445 751595.001 78.585 2.105 76.480 Circular 1.200
SMH 1.21 Manhole 702779.624 751587.254 78.500 2.061 76.439 Circular 1.200
SMH 2.00 Manhole 702718.198 751779.050 81.437 1.400 80.037 Circular 1.200
SMH 1.02 Manhole 702797.909 751834.076 80.073 2.347 77.726 Circular 1.200
SMH 1.03 Manhole 702788.908 751835.893 80.217 2.528 77.689 Circular 1.200
SMH 1.05 Manhole 702785.634 751818.066 80.363 2.746 77.617 Circular 1.200
SMH 1.09 Manhole 702797.528 751768.086 79.500 2.138 77.362 Circular 1.200
SMH 2.03 Manhole 702739.883 751824.519 81.401 1.681 79.720 Circular 1.200
SMH 6.01 Manhole 702799.118 751715.902 79.354 1.985 77.369 Circular 1.350
SMH 1.24 Manhole 702768.210 751550.274 77.530 1.323 76.207 Circular 1.200
SMH 10.00 Manhole 702799.367 751596.687 78.140 1.458 76.682 Circular 1.200
SMH 9.02 Manhole 702729.288 751623.011 80.182 2.600 77.582 Circular 1.200
SMH 9.01 Manhole 702701.243 751630.222 81.013 2.050 78.963 Circular 1.200
SMH 9.00 Manhole 702685.139 751637.796 81.518 1.850 79.668 Circular 1.200
SMH 1.19 Manhole 702770.481 751607.727 78.677 2.160 76.517 Circular 1.200
SMH 3.00 Manhole 702816.155 751813.367 79.558 1.419 78.139 Circular 1.200
SMH 5.03 Manhole 702718.548 751766.878 81.288 1.841 79.447 Circular 1.200
SMH 8.01 Manhole 702828.826 751695.714 78.969 1.996 76.973 Circular 1.200
SMH 1.22 Manhole 702772.839 751574.873 78.700 2.302 76.398 Circular 1.200
SMH 1.23 Manhole 702768.300 751567.881 78.497 2.239 76.258 Circular 1.200
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DOBA 2334 Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Junctions

Storm Phase: Surface Network 1

SMH 11.00 Manhole 702770.388 751840.354 80.688 1.800 78.888 Circular 1.200

SMH 12.01 Manhole 702799.909 751633.740 78.510 1.758 76.752 Circular 1.200

SMH 12.00 Manhole 702810.005 751652.657 78.280 1.430 76.850 Circular 1.200

SMH 13.00 Manhole 702815.524 751661.955 78.280 1.330 76.950 Circular 1.200

Name Lock

SMH 1.00 Elevations

SMH 1.01 Elevations

SMH 2.04 Elevations

SMH 5.02 Elevations

SMH 5.04 Elevations

SMH 1.11 Elevations

SMH 1.12 Elevations

SMH 7.07 Elevations

SMH 7.06 Elevations

SMH 1.17 Elevations

HEADWALL Elevations

SMH 4.00 Elevations

SMH 5.01 Elevations

SMH 5.00 Elevations

SMH 7.05 Elevations

SMH 7.04 Elevations

SMH 7.03 Elevations

SMH 7.02 Elevations

SMH 7.01 Elevations

SMH 7.00 Elevations

SMH 6.02 Elevations

SMH 6.00 Elevations

SMH 1.04 Elevations

SMH 1.06 Elevations

SMH 1.07 Elevations

SMH 1.08 Elevations

SMH 1.10 Elevations

SMH 1.16 Elevations

SMH 8.00 Elevations

SMH 1.13 Elevations

SMH 1.14 Elevations

SMH 1.15 Elevations

SMH 2.02 Elevations

SMH 2.01 Elevations

SMH 8.02 Elevations

SMH 8.03 Elevations

SMH 1.18 Elevations

SMH 1.20 Elevations

SMH 1.21 Elevations

SMH 2.00 Elevations

SMH 1.02 Elevations

SMH 1.03 Elevations

SMH 1.05 Elevations

SMH 1.09 Elevations

SMH 2.03 Elevations

SMH 6.01 Elevations

SMH 1.24 Elevations

SMH 10.00 Elevations

SMH 9.02 Elevations

SMH 9.01 Elevations

SMH 9.00 Elevations

SMH 1.19 Elevations

SMH 3.00 Elevations

SMH 5.03 Elevations

SMH 8.01 Elevations
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INLET & HYDROBRAKE DETAILS

DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Junctions
Storm Phase: Surface Network 1
SMH 1.22 Elevations
SMH 1.23 Elevations
SMH 11.00 Elevations
SMH 12.01 None
SMH 12.00 None
SMH 13.00 None
[Outlets
Junction Outlet Name Qutgoing Connection Outlet Type
SMH 1.00 Outlet S1-S2 Free Discharge
SMH 1.01 Outlet S2-S3 Free Discharge
SMH 2.04 Outlet Pipe (23) Free Discharge
SMH 5.02 Outlet S7-S8 Free Discharge
SMH 5.04 Outlet S8-S9 Free Discharge
Outlet Pipe (40) Hydro-Brake®
Invert Elevation (m) 77.144
Design Depth (m) 2.250
Design Flow (L/s) 8.5
Objective I\RAinimize Upstream Storage
equirements
Application Surface Water Only
Sump Available i
Unit Reference CHE-0109-8500-2250-8500
25 /
SMH 1.11 2
£
P 1.5
&
a 1
0.5
o 1
0 2 4 6 8
Flow (L/s)
SMH 1.12 Outlet S10-S11 Free Discharge
SMH 7.07 Outlet (1) Pipe (20) Free Discharge
SMH 7.06 Outlet Pipe (22) Free Discharge
SMH 1.17 Outlet S15-S16 Free Discharge
SMH 4.00 Outlet Pipe (25) Free Discharge
SMH 5.01 Outlet S21-S7 Free Discharge
SMH 5.00 Outlet Pipe (32) Free Discharge
SMH 7.05 Outlet Pipe (7) Free Discharge
SMH 7.04 Outlet S25-S24 Free Discharge
SMH 7.03 Outlet S26-S25 Free Discharge
SMH 7.02 Outlet S27-S26 Free Discharge
SMH 7.01 Outlet S28-S27 Free Discharge
SMH 7.00 Outlet Pipe (5) Free Discharge
Outlet Pipe (4) Hydro-Brake®
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Junctions
Storm Phase: Surface Network 1
Junction Outlet Name Outgoing Connection Outlet Type
Invert Elevation (m) 77.251
Design Depth (m) 1.200
Design Flow (L/s) 12.0
Objective l;/lmmze Upstream Storage
equirements
Application Surface Water Only
Sump Available o
Unit Reference CHE-0147-1200-1200-1200
1.5
SMH 6.02
E L
K=
a
8 05 |
0 1 1
0 5 10
Flow (L/s)
SMH 6.00 Outlet Pipe (18) Free Discharge
SMH 1.04 Outlet S33-S3 Free Discharge
SMH 1.06 Outlet S34-S35 Free Discharge
SMH 1.07 Outlet S35-S36 Free Discharge
SMH 1.08 Outlet S36-S37 Free Discharge
SMH 1.10 Outlet S37-S9 Free Discharge
Outlet Pipe (21) Hydro-Brake®
Invert Elevation (m) 76.656
Design Depth (m) 2.200
Design Flow (L/s) 6.69
Objective I\Rﬂlnlmlze Upstream Storage
equirements
Application Surface Water Only
Sump Available i
Unit Reference CHE-0097-6690-2200-6690
2.5 /
SMH 1.16 2
£ s
=
&
3 1
0.5
0 A T .
0 1 2 3 4 5 6 7
Flow (L/s)
SMH 8.00 Outlet Pipe (11) Free Discharge
SMH 1.13 Outlet Pipe (8) Free Discharge
SMH 1.14 Outlet Pipe (9) Free Discharge
SMH 1.15 Outlet Pipe (10) Free Discharge
SMH 2.02 Outlet Pipe (3) Free Discharge
SMH 2.01 Outlet Pipe (24) Free Discharge
SMH 8.02 Outlet Pipe (12) Free Discharge
SMH 8.03 Outlet Pipe (13) Free Discharge
SMH 1.18 Outlet Pipe (14) Free Discharge
SMH 1.20 Outlet Pipe (15) Free Discharge
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Junctions
Storm Phase: Surface Network 1
Junction Qutlet Name Qutgoing Connection Qutlet Type
SMH 1.21 Outlet Pipe (17) Free Discharge
SMH 2.00 Outlet Pipe (19) Free Discharge
SMH 1.02 Outlet S2-S3 (1) Free Discharge
SMH 1.03 Outlet Pipe (26) Free Discharge
Outlet Pipe (2) Hydro-Brake®
Invert Elevation (m) 77.617
Design Depth (m) 2.250
Design Flow (L/s) 11.0
Objective I\Rﬂlnlmlze Upstream Storage
equirements
Application Surface Water Only
Sump Available o
Unit Reference CHE-0125-1100-2250-1100
2.5 /
SMH 1.05 2
E
=z 15
§
a 1
0.5
0 PR I T T T PR N T T T |
0 2 4 6 8 10 12
Flow (L/s)
SMH 1.09 Outlet Pipe (1) (1) Free Discharge
Outlet Pipe (37) Hydro-Brake®
Invert Elevation (m) 79.720
Design Depth (m) 0.700
Design Flow (L/s) 13.0
Objective ll\?/Im|m.|2e Upstream Storage
equirements
Application Surface Water Only
Sump Available i
Unit Reference CHE-0161-1300-0700-1300
SMH 2.03
E
£
o
o
[=]
Flow (L/s)
SMH 6.01 Outlet Pipe (18) (1) Free Discharge
SMH 1.24 Outlet S18-S19 (1) Free Discharge
SMH 10.00 Outlet Pipe (36) Free Discharge
SMH 9.02 Outlet Pipe (35) Free Discharge
SMH 9.01 Outlet Pipe (34) Free Discharge
SMH 9.00 Outlet Pipe (33) Free Discharge
SMH 1.19 Outlet Pipe (14) (1) Free Discharge
SMH 3.00 Outlet Pipe (39) Free Discharge
SMH 5.03 Outlet S7-S8 (1) Free Discharge
SMH 8.01 Outlet Pipe (11) (1) Free Discharge
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:
Type: Junctions
Storm Phase: Surface Network 1

Junction Qutlet Name Qutgoing Connection Qutlet Type

Outlet

Invert Elevation (m)
Design Depth (m)
Design Flow (L/s)

Objective

Application
Sump Available

Unit Reference

Pipe (16) (1) Hydro-Brake®
76.398
0.870
8.07
Minimize Upstream Storage
Requirements

Surface Water Only

CHE-0128-8070-0870-8070

SMH 1.22
E
=
o
@
(=]
0 2 4 6 8
Flow (L/s)
SMH 1.23 Outlet Pipe (16) (1) (1) Free Discharge
SMH 11.00 Outlet Pipe (38) Free Discharge
Outlet Overflow Hydro-Brake®
Invert Elevation (m) 76.752
Design Depth (m) 1.040
Design Flow (L/s) 1.0
Objective Mlnlmlze Upstream Storage
Requirements
Application Surface Water Only
Sump Available i3
Unit Reference CHE-0045-1000-1040-1000
1.2 /
SMH 12.01 1
E 038
=
= 0.6
[
o 04
0.2
o PR 1 1 i 1
0 0.2 0.4 0.6 0.8 1
Flow (L/s)
SMH 12.00 Outlet Pipe (42) Free Discharge
Outlet Pipe (45) Hydro-Brake®
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:
Type: Junctions
Storm Phase: Surface Network 1

Junction Outlet Name Outgoing Connection Outlet Type

SMH 13.00

Invert Elevation (m)
Design Depth (m)
Design Flow (L/s)

Objective

Application
Sump Available

Unit Reference
0.8

0.6

0.4

Depth (m)

0.2

0 PR IS T T I T TR T 1

76.950
0.650
1.0

Minimize Upstream Storage

Requirements
Surface Water Only

CHE-0050-1000-0650-1000

0.4

0.6
Flow (L/s)

0.8
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STORMWATER CONTROLS - RAINGARDENS

DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 17 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.100
Depth (m) 0.050
Base Elevation (m) 81.050
Top Area (m?) 22.76
Side Slope (1:x) 2.00
Base Area (m?) 16.37
Freeboard (mm) 0
Porosity (%) 100
Length (m) 31.953
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 3.125
[Filter Area [
Base Elevation (m) 80.750
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 64.931
Top Perimeter (m) 65.331
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 18 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.000
Depth (m) 0.050
Base Elevation (m) 80.950
Top Area (m?) 22.76
Side Slope (1:x) 2.00
Base Area (m?) 16.37
Freeboard (mm) 0
Porosity (%) 100
Length (m) 31.953
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 3.125
[Filter Area [
Base Elevation (m) 80.650
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 64.931
Top Perimeter (m) 65.331
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 20 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.500
Depth (m) 0.050
Base Elevation (m) 80.450
Top Area (m?) 22.76
Side Slope (1:x) 2.00
Base Area (m?) 16.37
Freeboard (mm) 0
Porosity (%) 100
Length (m) 31.953
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 3.125
[Filter Area [
Base Elevation (m) 80.150
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 64.931
Top Perimeter (m) 65.331
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 19 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.200
Depth (m) 0.050
Base Elevation (m) 80.150
Top Area (m?) 22.76
Side Slope (1:x) 2.00
Base Area (m?) 16.37
Freeboard (mm) 0
Porosity (%) 100
Length (m) 31.953
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 3.125
[Filter Area [
Base Elevation (m) 79.850
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 64.931
Top Perimeter (m) 65.331
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 1 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.600
Depth (m) 0.050
Base Elevation (m) 81.550
Top Area (m?) 21.05
Side Slope (1:x) 2.00
Base Area (m?) 15.15
Freeboard (mm) 0
Porosity (%) 100
Length (m) 29.522
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.891
[Filter Area [
Base Elevation (m) 81.250
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 60.070
Top Perimeter (m) 60.470
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 2 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.400
Depth (m) 0.050
Base Elevation (m) 81.350
Top Area (m?) 19.94
Side Slope (1:x) 2.00
Base Area (m?) 14.62
Freeboard (mm) 0
Porosity (%) 100
Length (m) 26.591
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.770
[Filter Area [
Base Elevation (m) 81.050
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 54.282
Top Perimeter (m) 54.682
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 3 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.400
Depth (m) 0.050
Base Elevation (m) 81.350
Top Area (m?) 19.94
Side Slope (1:x) 2.00
Base Area (m?) 14.62
Freeboard (mm) 0
Porosity (%) 100
Length (m) 26.591
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.770
[Filter Area [
Base Elevation (m) 81.050
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 54.282
Top Perimeter (m) 54.682
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 4 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.400
Depth (m) 0.050
Base Elevation (m) 81.350
Top Area (m?) 19.94
Side Slope (1:x) 2.00
Base Area (m?) 14.62
Freeboard (mm) 0
Porosity (%) 100
Length (m) 26.591
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.770
[Filter Area [
Base Elevation (m) 81.050
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 54.282
Top Perimeter (m) 54.682
Created in InfoDrainage 2023.2 15/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 5 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.700
Depth (m) 0.050
Base Elevation (m) 81.650
Top Area (m?) 19.94
Side Slope (1:x) 2.00
Base Area (m?) 14.62
Freeboard (mm) 0
Porosity (%) 100
Length (m) 26.591
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.770
[Filter Area [
Base Elevation (m) 81.350
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 54.282
Top Perimeter (m) 54.682
Created in InfoDrainage 2023.2 16/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 10 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.500
Depth (m) 0.050
Base Elevation (m) 81.450
Top Area (m?) 19.94
Side Slope (1:x) 2.00
Base Area (m?) 14.62
Freeboard (mm) 0
Porosity (%) 100
Length (m) 26.591
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.770
[Filter Area [
Base Elevation (m) 81.150
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 54.282
Top Perimeter (m) 54.682
Created in InfoDrainage 2023.2 17/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 6 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.600
Depth (m) 0.050
Base Elevation (m) 81.550
Top Area (m?) 19.94
Side Slope (1:x) 2.00
Base Area (m?) 14.62
Freeboard (mm) 0
Porosity (%) 100
Length (m) 26.591
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.770
[Filter Area [
Base Elevation (m) 81.250
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 54.282
Top Perimeter (m) 54.682
Created in InfoDrainage 2023.2 18/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 7 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.250
Depth (m) 0.050
Base Elevation (m) 81.200
Top Area (m?) 11.26
Side Slope (1:x) 2.00
Base Area (m?) 8.23
Freeboard (mm) 0
Porosity (%) 100
Length (m) 15.182
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 1.561
[Filter Area [
Base Elevation (m) 80.900
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 31.448
Top Perimeter (m) 31.848
Created in InfoDrainage 2023.2 19/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 12 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.500
Depth (m) 0.050
Base Elevation (m) 81.450
Top Area (m?) 25.35
Side Slope (1:x) 2.00
Base Area (m?) 18.70
Freeboard (mm) 0
Porosity (%) 100
Length (m) 33.266
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 3.535
[Filter Area [
Base Elevation (m) 81.150
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 67.657
Top Perimeter (m) 68.057
Created in InfoDrainage 2023.2 20/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 14 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.600
Depth (m) 0.050
Base Elevation (m) 81.550
Top Area (m?) 12.10
Side Slope (1:x) 2.00
Base Area (m?) 8.88
Freeboard (mm) 0
Porosity (%) 100
Length (m) 16.125
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 1.682
[Filter Area [
Base Elevation (m) 81.250
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 33.350
Top Perimeter (m) 33.750
Created in InfoDrainage 2023.2 21/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 15 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 79.800
Depth (m) 0.050
Base Elevation (m) 79.750
Top Area (m?) 12.10
Side Slope (1:x) 2.00
Base Area (m?) 8.87
Freeboard (mm) 0
Porosity (%) 100
Length (m) 16.134
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 1.681
[Filter Area [
Base Elevation (m) 79.450
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 33.368
Top Perimeter (m) 33.768
Created in InfoDrainage 2023.2 22/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 11 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 79.500
Depth (m) 0.050
Base Elevation (m) 79.450
Top Area (m?) 19.94
Side Slope (1:x) 2.00
Base Area (m?) 14.62
Freeboard (mm) 0
Porosity (%) 100
Length (m) 26.591
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.770
[Filter Area [
Base Elevation (m) 79.150
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soil 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 54.282
Top Perimeter (m) 54.682
Created in InfoDrainage 2023.2 23/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 8 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 81.400
Depth (m) 0.050
Base Elevation (m) 81.350
Top Area (m?) 16.29
Side Slope (1:x) 2.00
Base Area (m?) 11.68
Freeboard (mm) 0
Porosity (%) 100
Length (m) 23.027
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.232
[Filter Area [
Base Elevation (m) 81.050
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soil 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 47.069
Top Perimeter (m) 47.469
Created in InfoDrainage 2023.2 24/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 9 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.400
Depth (m) 0.050
Base Elevation (m) 80.350
Top Area (m?) 16.29
Side Slope (1:x) 2.00
Base Area (m?) 11.68
Freeboard (mm) 0
Porosity (%) 100
Length (m) 23.027
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.232
[Filter Area [
Base Elevation (m) 80.050
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soil 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 47.069
Top Perimeter (m) 47.469
Created in InfoDrainage 2023.2 25/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 13 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 79.500
Depth (m) 0.050
Base Elevation (m) 79.450
Top Area (m?) 25.35
Side Slope (1:x) 2.00
Base Area (m?) 18.70
Freeboard (mm) 0
Porosity (%) 100
Length (m) 33.266
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 3.535
[Filter Area [
Base Elevation (m) 79.150
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 67.657
Top Perimeter (m) 68.057
Created in InfoDrainage 2023.2 26/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 16 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 79.300
Depth (m) 0.050
Base Elevation (m) 79.250
Top Area (m?) 32.95
Side Slope (1:x) 2.00
Base Area (m?) 24 .47
Freeboard (mm) 0
Porosity (%) 100
Length (m) 42.434
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 4.613
[Filter Area [
Base Elevation (m) 78.950
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 86.022
Top Perimeter (m) 86.422
Created in InfoDrainage 2023.2 271175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 21 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.200
Depth (m) 0.050
Base Elevation (m) 80.150
Top Area (m?) 17.53
Side Slope (1:x) 2.00
Base Area (m?) 12.66
Freeboard (mm) 0
Porosity (%) 100
Length (m) 24.382
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.413
[Filter Area [
Base Elevation (m) 79.850
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 49.803
Top Perimeter (m) 50.203
Created in InfoDrainage 2023.2 28/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 22 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.400
Depth (m) 0.050
Base Elevation (m) 80.350
Top Area (m?) 14.35
Side Slope (1:x) 2.00
Base Area (m?) 10.38
Freeboard (mm) 0
Porosity (%) 100
Length (m) 19.834
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 1.977
[Filter Area [
Base Elevation (m) 80.050
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 40.714
Top Perimeter (m) 41.114
Created in InfoDrainage 2023.2 29/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 25 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.200
Depth (m) 0.050
Base Elevation (m) 80.150
Top Area (m?) 18.42
Side Slope (1:x) 2.00
Base Area (m?) 13.25
Freeboard (mm) 0
Porosity (%) 100
Length (m) 25.831
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 2.529
[Filter Area [
Base Elevation (m) 79.850
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 52.688
Top Perimeter (m) 53.088
Created in InfoDrainage 2023.2 30/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 24 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.300
Depth (m) 0.050
Base Elevation (m) 80.250
Top Area (m?) 22.92
Side Slope (1:x) 2.00
Base Area (m?) 16.60
Freeboard (mm) 0
Porosity (%) 100
Length (m) 31.592
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 3.160
[Filter Area [
Base Elevation (m) 79.950
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 64.235
Top Perimeter (m) 64.635
Created in InfoDrainage 2023.2 31/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 23 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 80.200
Depth (m) 0.050
Base Elevation (m) 80.150
Top Area (m?) 30.63
Side Slope (1:x) 2.00
Base Area (m?) 22.20
Freeboard (mm) 0
Porosity (%) 100
Length (m) 42.178
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 4.225
[Filter Area [
Base Elevation (m) 79.850
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 300 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 85.409
Top Perimeter (m) 85.809
Created in InfoDrainage 2023.2 32/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Raingarden 26 Type : Bioretention
[Ponding Area [
Exceedance Elevation (m) 77.900
Depth (m) 0.100
Base Elevation (m) 77.800
Top Area (m?) 15.50
Side Slope (1:x) 2.00
Base Area (m?) 9.78
Freeboard (mm) 0
Porosity (%) 100
Length (m) 14.282
Long. Slope (1:x) 0.00
Filtration Rate (m/hr) 5.0
Friction Scheme Manning's n
n 0.015
Total Volume (m?) 4.868
[Filter Area [
Base Elevation (m) 76.900
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Friction Scheme Manning's n
n 0.015
Release Height (m) 0.000

[Filtration Layers

Filtration Layer

Use Name Depth (mm) Porosity (%) Conductivity (m/hr) Soil Type
i3 Soll 0 0 0.0 Soil Type
Storage 900 40 500.0
[Advanced |
[Ponding Area |
Base Perimeter (m) 29.934
Top Perimeter (m) 30.734
Created in InfoDrainage 2023.2 33/175




STORMWATER CONTROLS - UNDERGROUND TANKS

DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls

Storm Phase: Surface Network 1

Tank 4 Type : Tank
[Dimensions |
Exceedance Elevation (m) 78.900
Depth (m) 2.200
Base Elevation (m) 76.700
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 67
Average Slope (1:x) -8.808
Total Volume (m?) 489.494
Depth (m) Area (m?) Volume (m?3)
0.000 506.800 0.000
1.439 506.800 488.621
1.440 0.001 488.734
[Advanced
Perimeter Circular
Length (m) 29.967
Tank 2 Type : Tank
[Dimensions |
Exceedance Elevation (m) 79.380
Depth (m) 1.960
Base Elevation (m) 77.420
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 67
Average Slope (1:x) -6.579
Total Volume (m?) 273.432
Depth (m) Area (m?) Volume (m?3)
0.000 283.000 0.000
1.439 283.000 272.849
1.440 0.001 272.912
[Advanced
Perimeter Circular
Length (m) 29.467

Created in InfoDrainage 2023.2 34/175



DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tank 1 Type : Tank
[Dimensions
Exceedance Elevation (m) 79.850
Depth (m) 2.200
Base Elevation (m) 77.650
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 67
Average Slope (1:x) -5.043
Total Volume (m?) 161.325
Depth (m) Area (m?) Volume (m?3)
0.000 166.500 0.000
1.439 166.500 160.528
1.440 0.001 160.565
[Advanced
Perimeter Circular
Length (m) 18.776
Tank 5 Type : Tank
[Dimensions
Exceedance Elevation (m) 77.980
Depth (m) 1.561
Base Elevation (m) 76.419
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 67
Average Slope (1:x) -3.426
Total Volume (m?) 74.376
Depth (m) Area (m?) Volume (m?3)
0.000 77.000 0.000
1.439 77.000 74.238
1.440 0.001 74.255
[Advanced
Perimeter Circular
Length (m) 9.689
Created in InfoDrainage 2023.2 35/175




DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tank 3 Type : Tank
[Dimensions |
Exceedance Elevation (m) 78.951
Depth (m) 1.700
Base Elevation (m) 77.251
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 67
Average Slope (1:x) -4.826
Total Volume (m?) 59.408
Depth (m) Area (m?) Volume (m?3)
0.000 82.800 0.000
1.059 82.800 58.749
1.060 0.001 58.768
[Advanced
Perimeter Circular
Length (m) 10.376
Created in InfoDrainage 2023.2 36/175




STORMWATER CONTROLS - DETENTION BASINS

DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Detention Basin 2 Type : Pond
[Dimensions
Exceedance Elevation (m) 79.380
Depth (m) 0.200
Base Elevation (m) 79.180
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 100
Average Slope (1:x) 9.023
Total Volume (m?) 46.159
Depth (m) Area (m?) Volume (m?3)
0.000 184.00 0.000
0.200 281.00 46.159
[Advanced
Perimeter Circular
Length (m) 22.237
Friction Scheme Manning's n
n 0.015
Detention Basin 4 Type : Pond
[Dimensions
Exceedance Elevation (m) 78.900
Depth (m) 0.300
Base Elevation (m) 78.600
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 100
Average Slope (1:x) 4.358
Total Volume (m?) 89.395
Depth (m) Area (m?) Volume (m?3)
0.000 260.00 0.000
0.250 326.00 73.095
[Advanced
Perimeter Circular
Length (m) 33.679
Friction Scheme Manning's n
n 0.015
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Detention Basin 3 Type : Pond
[Dimensions
Exceedance Elevation (m) 78.900
Depth (m) 0.250
Base Elevation (m) 78.650
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 100
Average Slope (1:x) 4.044
Total Volume (m?) 10.221
Depth (m) Area (m?) Volume (m?3)
0.000 30.00 0.000
0.250 52.84 10.221
[Advanced
Perimeter Circular
Length (m) 10.259
Friction Scheme Manning's n
n 0.015
Detention Basin 1 Type : Pond
[Dimensions
Exceedance Elevation (m) 79.850
Depth (m) 0.300
Base Elevation (m) 79.550
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 100
Average Slope (1:x) 4.099
Total Volume (m?) 29.312
Depth (m) Area (m?) Volume (m?3)
0.000 77.00 0.000
0.300 120.00 29.312
[Advanced
Perimeter Circular
Length (m) 19.429
Friction Scheme Manning's n
n 0.015
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STORMWATER CONTROLS - POROUS PAVING

DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 1 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 2 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.500

Depth (m) 0.560

Base Elevation (m) 80.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 10.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 9.057
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 3 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.500

Depth (m) 0.560

Base Elevation (m) 80.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 4 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 5 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 6 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 7 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 8 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 9 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.800

Depth (m) 0.560

Base Elevation (m) 81.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 10 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 11 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 12 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.800

Depth (m) 0.560

Base Elevation (m) 81.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 13 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 5.000
Total Volume (m?) 4.529
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 14 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 5.000
Total Volume (m?) 4.529
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2 45/175



DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 15 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 82.000

Depth (m) 0.560

Base Elevation (m) 81.440

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 16 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.800

Depth (m) 0.560

Base Elevation (m) 79.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 10.000

Total Volume (m?) 9.029
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 17 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.700

Depth (m) 0.560

Base Elevation (m) 81.140

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 18 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 19 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 20 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.800

Depth (m) 0.560

Base Elevation (m) 79.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 21 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.800

Depth (m) 0.560

Base Elevation (m) 79.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 24 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.000

Depth (m) 0.560

Base Elevation (m) 80.440

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 25 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.000

Depth (m) 0.560

Base Elevation (m) 80.440

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 26 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.500

Depth (m) 0.560

Base Elevation (m) 80.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 27 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.500

Depth (m) 0.560

Base Elevation (m) 80.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 28 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.500

Depth (m) 0.560

Base Elevation (m) 79.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 29 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.500

Depth (m) 0.560

Base Elevation (m) 79.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 30 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.450

Depth (m) 0.560

Base Elevation (m) 80.890

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 33 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.500
Depth (m) 0.560
Base Elevation (m) 79.940
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 2.500
Long. Slope (1:x) 200.00
Width (m) 45.000
Total Volume (m?) 20.264
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 34 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.900
Depth (m) 0.560
Base Elevation (m) 80.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 35.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 15.950
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 35 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.850

Depth (m) 0.560

Base Elevation (m) 80.290

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 30.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 13.671
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 36 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 2.500

Long. Slope (1:x) 200.00

Width (m) 40.000

Total Volume (m?) 18.014
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 37 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.400

Depth (m) 0.560

Base Elevation (m) 80.840

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 38 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.700

Depth (m) 0.560

Base Elevation (m) 80.140

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 39 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.400

Depth (m) 0.560

Base Elevation (m) 80.840

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 40 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 41 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 42 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.700

Depth (m) 0.560

Base Elevation (m) 80.140

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 43 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.400
Depth (m) 0.560
Base Elevation (m) 80.840
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 44 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.200
Depth (m) 0.560
Base Elevation (m) 79.640
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2 58/175



DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 45 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.200

Depth (m) 0.560

Base Elevation (m) 79.640

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 46 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.800

Depth (m) 0.560

Base Elevation (m) 80.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 47 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.800

Depth (m) 0.560

Base Elevation (m) 80.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 48 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.700

Depth (m) 0.560

Base Elevation (m) 79.140

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 12.500

Total Volume (m?) 11.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 49 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.200

Depth (m) 0.560

Base Elevation (m) 79.640

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 50 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.100

Depth (m) 0.560

Base Elevation (m) 79.540

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 51 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.300

Depth (m) 0.560

Base Elevation (m) 79.740

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 52 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.400

Depth (m) 0.560

Base Elevation (m) 79.840

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 53 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.100
Depth (m) 0.560
Base Elevation (m) 79.540
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 5.000
Total Volume (m?) 4.529
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 54 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.100
Depth (m) 0.560
Base Elevation (m) 79.540
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 55 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.400

Depth (m) 0.560

Base Elevation (m) 79.840

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 56 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.200

Depth (m) 0.560

Base Elevation (m) 79.640

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 57 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.500

Depth (m) 0.560

Base Elevation (m) 79.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 58 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.300

Depth (m) 0.560

Base Elevation (m) 79.740

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 59 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.300

Depth (m) 0.560

Base Elevation (m) 79.740

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 60 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.100

Depth (m) 0.560

Base Elevation (m) 79.540

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 62 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.400

Depth (m) 0.560

Base Elevation (m) 79.840

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 20.000

Total Volume (m?) 18.029
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 63 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.600

Depth (m) 0.560

Base Elevation (m) 79.040

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 4.800

Total Volume (m?) 4.349
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 64 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 4.800

Total Volume (m?) 4.349
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 65 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.400

Depth (m) 0.560

Base Elevation (m) 78.840

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 4.800

Total Volume (m?) 4.349
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 66 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.400

Depth (m) 0.560

Base Elevation (m) 78.840

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 4.800

Total Volume (m?) 4.349
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 67 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.050

Depth (m) 0.560

Base Elevation (m) 78.490

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 4.800

Total Volume (m?) 4.349
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 69 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 79.300
Depth (m) 0.560
Base Elevation (m) 78.740
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 4.800
Total Volume (m?) 4.349
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 130 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.400
Depth (m) 0.560
Base Elevation (m) 80.840
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 129 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 81.150

Depth (m) 0.560

Base Elevation (m) 80.590

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 125 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 80.200

Depth (m) 0.560

Base Elevation (m) 79.640

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2

71175



DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 61 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.200

Depth (m) 0.560

Base Elevation (m) 79.640

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 80 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.300

Depth (m) 0.560

Base Elevation (m) 79.740

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 31 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.000
Depth (m) 0.560
Base Elevation (m) 80.440
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 5.000
Total Volume (m?) 4.529
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 134 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.350
Depth (m) 0.560
Base Elevation (m) 79.790
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 32 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.200
Depth (m) 0.560
Base Elevation (m) 80.640
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?3) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 123 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 79.500
Depth (m) 0.560
Base Elevation (m) 78.940
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 122 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 120 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 118 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 117 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 115 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 113 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 133 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 80.000

Depth (m) 0.560

Base Elevation (m) 79.440

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m3) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 132 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.800

Depth (m) 0.560

Base Elevation (m) 79.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 128 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 80.560

Depth (m) 0.560

Base Elevation (m) 80.000

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 126 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 80.300

Depth (m) 0.560

Base Elevation (m) 79.740

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 68 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.200
Depth (m) 0.560
Base Elevation (m) 79.640
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 107 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.800
Depth (m) 0.560
Base Elevation (m) 81.240
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 106 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 81.800

Depth (m) 0.560

Base Elevation (m) 81.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 104 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 81.900

Depth (m) 0.560

Base Elevation (m) 81.340

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 124 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 84 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.200
Depth (m) 0.560
Base Elevation (m) 79.640
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 82 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 80.100
Depth (m) 0.560
Base Elevation (m) 79.540
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 103 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2 83/175



DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 105 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.800
Depth (m) 0.560
Base Elevation (m) 81.240
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 23 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.500
Depth (m) 0.560
Base Elevation (m) 80.940
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 22 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.000

Depth (m) 0.560

Base Elevation (m) 80.440

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 86 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.500

Depth (m) 0.560

Base Elevation (m) 80.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 78 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 77 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 95 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.500
Depth (m) 0.560
Base Elevation (m) 80.940
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 108 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.500
Depth (m) 0.560
Base Elevation (m) 80.940
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 93 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.500

Depth (m) 0.560

Base Elevation (m) 80.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 76 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 70 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 97 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 90 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 91 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 89 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 88 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.800

Depth (m) 0.560

Base Elevation (m) 81.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 87 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.800

Depth (m) 0.560

Base Elevation (m) 81.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 96 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.000

Depth (m) 0.560

Base Elevation (m) 80.440

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 127 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 80.560

Depth (m) 0.560

Base Elevation (m) 80.000

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 131 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 80.650

Depth (m) 0.560

Base Elevation (m) 80.090

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 109 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.800

Depth (m) 0.560

Base Elevation (m) 79.240

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 119 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 110 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 116 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 112 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 121 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 114 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.500

Depth (m) 0.560

Base Elevation (m) 78.940

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 111 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 79.600

Depth (m) 0.560

Base Elevation (m) 79.040

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 85 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 79.600

Depth (m) 0.560

Base Elevation (m) 79.040

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 94 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.900

Depth (m) 0.560

Base Elevation (m) 81.340

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 92 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 75 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 79 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 74 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.900
Depth (m) 0.560
Base Elevation (m) 81.340
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2 100/175



DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 73 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.850

Depth (m) 0.560

Base Elevation (m) 81.290

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 72 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 81.780

Depth (m) 0.560

Base Elevation (m) 81.220

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 71 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.780
Depth (m) 0.560
Base Elevation (m) 81.220
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 102 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.700
Depth (m) 0.560
Base Elevation (m) 81.140
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 101 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.750
Depth (m) 0.560
Base Elevation (m) 81.190
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 98 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.700
Depth (m) 0.560
Base Elevation (m) 81.140
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Surface Network 1

Porous Paving 100 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.750
Depth (m) 0.560
Base Elevation (m) 81.190
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
[Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
Porous Paving 99 Type : Porous Paving
[Dimensions |
Exceedance Elevation (m) 81.750
Depth (m) 0.560
Base Elevation (m) 81.190
Paving Layer Depth (mm) 110
Membrane Percolation (m/hr) 1000.0
Porosity (%) 40
Length (m) 5.000
Long. Slope (1:x) 200.00
Width (m) 2.500
Total Volume (m?) 2.279
{Under Drain
Height Above Base (m) 0.050
Diameter (mm) 110
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 81 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.300

Depth (m) 0.560

Base Elevation (m) 79.740

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 2.500

Total Volume (m?) 2.279
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 83 Type : Porous Paving

[Dimensions

Exceedance Elevation (m) 80.200

Depth (m) 0.560

Base Elevation (m) 79.640

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 5.000

Total Volume (m?) 4.529
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Porous Paving 135 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 77.950

Depth (m) 0.560

Base Elevation (m) 77.390

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 19.978

Total Volume (m?3) 18.009
[Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Porous Paving 136 Type : Porous Paving

[Dimensions |

Exceedance Elevation (m) 78.200

Depth (m) 0.560

Base Elevation (m) 77.640

Paving Layer Depth (mm) 110

Membrane Percolation (m/hr) 1000.0

Porosity (%) 40

Length (m) 5.000

Long. Slope (1:x) 200.00

Width (m) 18.751

Total Volume (m?) 16.905
{Under Drain

Height Above Base (m) 0.050

Diameter (mm) 110

No. of Barrels 1

Release Height (m) 0.000

Friction Scheme Manning's n

n 0.015
[Advanced

Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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STORMWATER CONTROLS - TREE PITS

DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 2 Type : Infiltration Trench
[Dimensions |
Exceedance Elevation (m) 81.300
Depth (m) 1.500
Base Elevation (m) 79.800
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 3 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.600
Depth (m) 1.500
Base Elevation (m) 80.100
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 8 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.600
Depth (m) 1.500
Base Elevation (m) 80.100
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 9 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.600
Depth (m) 1.500
Base Elevation (m) 80.100
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 19 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.600
Depth (m) 1.500
Base Elevation (m) 80.100
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 20 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.300
Depth (m) 1.500
Base Elevation (m) 79.800
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 21 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.300
Depth (m) 1.500
Base Elevation (m) 79.800
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 22 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.400
Depth (m) 1.500
Base Elevation (m) 78.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 25 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.800
Depth (m) 1.500
Base Elevation (m) 80.300
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 26 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.800
Depth (m) 1.500
Base Elevation (m) 80.300
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2

116/175



DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 27 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.800
Depth (m) 1.500
Base Elevation (m) 80.300
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 28 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.700
Depth (m) 1.500
Base Elevation (m) 80.200
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 10 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.600
Depth (m) 1.500
Base Elevation (m) 80.100
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2

119/175



DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 12 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.600
Depth (m) 1.500
Base Elevation (m) 80.100
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 13 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.400
Depth (m) 1.500
Base Elevation (m) 79.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 14 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.800
Depth (m) 1.500
Base Elevation (m) 80.300
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 16 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.400
Depth (m) 1.500
Base Elevation (m) 79.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 4 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.400
Depth (m) 1.500
Base Elevation (m) 79.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 5 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.100
Depth (m) 1.500
Base Elevation (m) 78.600
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 6 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.000
Depth (m) 1.500
Base Elevation (m) 78.500
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 7 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.000
Depth (m) 1.500
Base Elevation (m) 78.500
Freeboard (mm) 200
Porosity (%) 40
Length (m) 1.800
Long. Slope (1:x) 200.00
Width (m) 1.800
Total Volume (m?3) 1.728
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 11 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.500
Depth (m) 1.500
Base Elevation (m) 78.000
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 17 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.750
Depth (m) 1.500
Base Elevation (m) 78.250
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 18 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.400
Depth (m) 1.500
Base Elevation (m) 77.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 1 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.400
Depth (m) 1.500
Base Elevation (m) 78.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 29 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.400
Depth (m) 1.500
Base Elevation (m) 78.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 23 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.400
Depth (m) 1.500
Base Elevation (m) 78.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 31 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.500
Depth (m) 1.500
Base Elevation (m) 78.000
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 24 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 80.200
Depth (m) 1.500
Base Elevation (m) 78.700
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0

Created in InfoDrainage 2023.2
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 32 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.400
Depth (m) 1.500
Base Elevation (m) 77.900
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 30 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.300
Depth (m) 1.500
Base Elevation (m) 77.800
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 33 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.500
Depth (m) 2.000
Base Elevation (m) 77.500
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.928
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 34 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 79.600
Depth (m) 2.000
Base Elevation (m) 77.600
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.928
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Tree Pit 15 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 81.900
Depth (m) 1.500
Base Elevation (m) 80.400
Freeboard (mm) 200
Porosity (%) 40
Length (m) 2.000
Long. Slope (1:x) 200.00
Width (m) 2.000
Total Volume (m?3) 2.128
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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STORMWATER CONTROLS - FILTER DRAIN

DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Filter Drain 1 Type : Infiltration Trench
[Dimensions |
Exceedance Elevation (m) 80.950
Depth (m) 1.000
Base Elevation (m) 79.950
Freeboard (mm) 0
Porosity (%) 40
Length (m) 19.500
Long. Slope (1:x) 200.00
Width (m) 1.200
Total Volume (m?) 9.825
[Under Drain |
Height Above Base (m) 0.050
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Surface Network 1
Filter Drain 2 Type : Infiltration Trench
[Dimensions
Exceedance Elevation (m) 78.400
Depth (m) 1.800
Base Elevation (m) 76.600
Freeboard (mm) 400
Porosity (%) 40
Length (m) 10.000
Long. Slope (1:x) 200.00
Width (m) 1.000
Total Volume (m?) 5.839
[Under Drain |
Height Above Base (m) 0.150
Diameter (mm) 225
No. of Barrels 1
Release Height (m) 0.000
Friction Scheme Manning's n
n 0.015
[Advanced
Conductivity (m/hr) 500.0
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INFLOWS SUMMARY

DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
c ted Runoff Percentage Urban C PAdjusied Area
Inflow Label °”$§° €4 Flow (Us) M;‘S‘% " Area (ha)  Impervious r a(r:% )reep Inﬁ;%erciggs Analyzed
(%) o (ha)
o, s et o oms o mw o
;'20_22,;1 533 Ingarden -Cl—lmigrf]trati on 0.008 285 0 28.50 0.002
;40(6)25 Eca):/?:; 62 Eg:]igrztration 0.008 28.5 0 28.50 0.002
]bﬂ‘?ﬁgm E;" ingarden (T:g;i;f]traﬁ on 0.010 285 0 28.50 0.003
1'703926;m EZ:,?#; 62 gg‘zg:]traﬁ on 0.017 95.0 10 104.50 0.018
o EZL?,?; o e o 0.017 95.0 10 104.50 0.018
;604().g?;m Tree Pit 1 -(I;m?::;tration 0.020 80.0 0 80.00 0.016
;101099-m E::/?:g 62 gg%:rztration HEE Sl g s ey
e |aingarden a';:]ieo;traﬁ o 0.036 285 0 28.50 0.010
]102;&1 Eg\r/?:g 55 Emigrttration v 80.0 0 80.00 0.001
11021&1 Eg\r/?:; 60 Eg?:gr]:tration 0.002 80.0 0 80.00 0.002
o EZ(,?#; 5 Eﬁ:‘igtraﬁ on 0.003 80.0 0 80.00 0.002
]102;&1 Eg\r/?#g 83 -(I;:)T:l?:grttration 0.004 80.0 0 80.00 0.003
110251%;1 Eg\r/?:g 60 Emec:r]:tration O 80.0 0 80.00 0.001
]108:1’”;1 Eg\r/?:; 59 Emi:r]:tration 0.002 80.0 0 80.00 0.002
]108‘1“’;1 E:\r/?:§51 -IC-Icr;;l?;g;tration HHE 80.0 0 80.00 0.001
110gf15r;1 Tree Pit6 -éi(r)rr]f’ceo:ltration 0.001 80.0 0 80.00 0.001
1408615r;1 Eg:/?:; 50 Emi:;tration Lot 80.0 0 80.00 0.003
]90823&1 E:\r/?r?g 58 -(r)g;lecgrttration 0.003 80.0 0 80.00 0.002
S Eg;‘,’;’g o1 Em‘z:;traﬁ on 0.003 80.0 0 80.00 0.002
;308:1’”;1 EZ:/?:; 56 -émigrztration 0.002 80.0 0 80.00 0.002
;308(15&1 E:\r/?r?; 49 -I(—)g;]i:;tration e 80.0 0 80.00 0.002
;30(1)613r;1 Eca)\r/?:g 50 Emieo:ltration 0.001 80.0 0 80.00 0.001
;BOg;r;l EZ:/?:; 57 -émigrztration 0.002 80.0 0 80.00 0.002
;50(2)(1)&1 E::/?#g 56 gg?li:rf\tration 0.003 80.0 0 80.00 0.002
o Eg;‘,’;; 56 Emi:;traﬁ on 0.003 80.0 0 80.00 0.002
;OOg;r; E:;/?:;m -(I;g:wecg;tration 0.003 28.5 0 28.50 0.001
;'20_%,;1 5; Ingarden Egec:rf]traﬁ on 0.008 285 0 28.50 0.002
3,;88],; Eg;?:g 60 Eg:ieo;traﬁ on 0.006 80.0 0 80.00 0.004
;502;';1 E:\r/cl)rllj; 54 -I(;migrttration HEEL 80.0 0 80.00 0.003
;'6921;” Eg Ingarden &?fcgrf]traﬁ on 0.004 285 0 28.50 0.001
113702(1)n-1 Ilz::/?r?; 62 Emi:r]:tration L 80.0 0 80.00 0.003
;70%';1 Eg\r/?rlljg 59 -(I;m?::;tration 0.004 80.0 0 80.00 0.003
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
;,'79%,;1 E:\r,?#g = Egi;’rf]traﬁ on 0.004 80.0 0 80.00 0.003
113708:1%n-1 Eg\r/?:; 84 E;?]i:r]:tration 0.004 80.0 0 80.00 0.003
Jlooggr;l E:\r/?:; 50 -I(;mec:r]:tration O 28.5 0 28.50 0.001
1'20_8;&1 E:\r,?#; 57 Eg‘z;’rf]traﬁ on 0.005 95.0 10 104.50 0.005
1'392;5 Eg;‘,’:; 0 Emi:;traﬁ on 0.004 95.0 10 104.50 0.005
150_83;” g:\r,?#; 51 (T:g:]igrf]traﬁ on 0.004 95.0 10 104.50 0.005
1;88(1),;1 E:\r,?#g = ég‘z:;traﬁ on 0.004 95.0 10 104.50 0.005
e Eg\r,?#; 60 Eg:]ieo;traﬁ o 0.006 95.0 10 104.50 0.006
1;?_21;” ﬁgi‘,’#g 83 Eg:]ie";traﬁ on 0.006 95.0 10 104.50 0.006
1;82;,;1 Eg\r,?#; 61 Egi:;traﬁ on 0.004 95.0 10 104.50 0.005
. Eg;‘,’:j 82 E&ig’;traﬁ on 0.004 95.0 10 104.50 0.005
1;?_3;;0 ﬁg;?#g 125 Eg:]ecé’;traﬁ on 0.004 95.0 10 104.50 0.005
lfgl,; Eg;‘,’#g = Eg:]ec:r:traﬁ on 0.004 95.0 10 104.50 0.005
Jrr EZ:,?#; 5 Eﬁ:‘ieor‘:traﬁ o 0.006 95.0 10 104.50 0.007
2190(9);&1 Eg\r/?r?g 62 -I(;:)T:]ecgrttration U 80.0 0 80.00 0.004
;008;&1 Eg\r/?:; 125 Egeceor]:tration 0.005 80.0 0 80.00 0.004
R P Emié’;traﬁ on 0.005 285 0 28.50 0.002
;40(1)411&1 E:\r/(l):g 62 -(I;:)T;lecgrttration 0.005 285 0 28.50 0.002
R Eg;‘,’;’g o1 Emi;’;traﬁ on 0.004 95.0 10 104.50 0.005
o Eg;?:g 49 gg’r‘ie";traﬁ o 0.006 95.0 10 104.50 0.006
;'7(?(2);,;1 Eg;‘,’;‘g - Egi;f]traﬁ on 0.006 95.0 10 104.50 0.006
S Eg;?#g 5 E&ig’;traﬁ o 0.005 95.0 10 104.50 0.005
R EZ[,?#; 55 E&ie";traﬁ on 0.006 95.0 10 104.50 0.006
;g?g;n} E:\r,?#gs 58 I:g;isrf\trati on 0.004 95.0 10 104.50 0.005
R Eg;?:; - e o 0.006 95.0 10 104.50 0.007
1.001 - Detention Time of
6((1).)25m oot e O ration 0.007 28.5 10 31.35 0.002
Soe e fngarden Ef(’,’:]ie"r‘:traﬁon 0.006 285 0 28.50 0.002
c2sem  2a Comeenvation 0008 265 o ms0 00w
ssoim o1 o Concentration 0004 80.0 o s00 0003
éSOg;n; ZR:fngarden -(E:)]:]igr]:tration 0.007 28.5 0 28.50 0.002
sostm 2 Comeenvation 0007 285 o s oom
23'79(7);1} 5{? fngarden E;?]i:r]:tration 0.007 28.5 0 28.50 0.002
Todom  za o Concentratin 0007 285 0 250 00w
Tooam e e Concentration 0.007 285 o 25 o000
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
1.001 - Raingarden Time of
78.60m 22 Concentration THER 22 0 28.50 0.001
1.001 - Porous Time of
91.75m Paving 57 Concentration 0.006 80.0 0 80.00 0.005
1.001 - Raingarden Time of
125.79m 21 Concentration HEEL 26.5 0 28.50 0.001
1.001 - Raingarden Time of
125.79m 9 . 0.006 28.5 0 28.50 0.002
A1) 21 Concentration
1.001 - . )
12579m  |Raingarden moes 0.004 285 0 28.50 0.001
21 Concentration
(1) (1)
1.001 - Raingarden Time of
125.79m 9 . 0.006 28.5 0 28.50 0.002
21 Concentration
(1) (2)
ool - Raingarden Time of
125.79m 9 . 0.004 28.5 0 28.50 0.001
21 Concentration
(1) (3)
1.001 - . Time of
147 65m Tree Pit 29 Concentration 0.015 80.0 0 80.00 0.012
1.001 - Detention Time of
315.41m Basin 1 Concentration e 80.0 v 80.00 0.025
1.001 - . Time of
318.15m Tree Pit 1 Concentration 0.029 80.0 0 80.00 0.023
1.002 - Porous Time of
11.52m Paving 53 Concentration 0001 800 0 80.00 0.001
1.002 - Porous Time of
63.79m Paving 53 Concentration 0.006 95.0 10 104.50 0.007
1.002 - Detention Time of
225.74m Basin 1 Concentration Q014 80.0 0 80.00 0.011
1.002 - Porous Time of
225.74m - . 0.008 80.0 0 80.00 0.007
1) Paving 48 Concentration
1.003 - Porous Time of
11.56m Paving 45 Concentration 0001 800 0 80.00 0.001
1.003 - . Time of
11.60m Tree Pit 5 Concentration 0.001 80.0 0 80.00 0.001
1.003 - Porous Time of
23.08m Paving 47 Concentration Q002 80.0 0 80.00 0.002
1.003 - Porous Time of
26.06m Paving 45 Concentration 0.003 80.0 0 80.00 0.002
1.003 - Porous Time of
28.98m Paving 47 Concentration Ly 80.0 0 80.00 0.002
1.003 - Porous Time of
30.33m Paving 47 Concentration 0.003 80.0 0 80.00 0.002
1.003 - Porous Time of
44.10m Paving 127 Concentration b =R 10 104.50 0.005
1.003 - Porous Time of
44.55m Paving 68 Concentration 0.004 95.0 10 104.50 0.005
1.003 - Porous Time of
44.58m Paving 128 Concentration HEEL 95.0 e derse 0.005
1.003 - Porous Time of
45.15m Paving 44 Concentration 0.005 95.0 10 104.50 0.005
1.003 - Porous Time of
45.50m Paving 126 Concentration 0.005 95.0 10 104.50 0.005
1.003 - Porous Time of
49.69m Paving 68 Concentration 0.005 80.0 0 80.00 0.004
1.003 - Porous Time of
50.34m Paving 127 Concentration oL Sl 0 80.00 0.004
1.003 - Porous Time of
56.47m Paving 47 Concentration 0.006 95.0 10 104.50 0.006
1.003 - Raingarden Time of
61.75m 19 Concentration 0.006 26.5 0 28.50 0.002
1.003 - Raingarden Time of
62.01m 20 Concentration 0.006 285 0 28.50 0.002
1.003 - Porous Time of
63.71m Paving 45 Concentration 0.006 95.0 10 104.50 0.007
1.003 - Raingarden Time of
69.82m 20 Concentration 0.007 28.5 0 28.50 0.002
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
Zioam  to o Comeenvation 0007 285 o s oom
e ha fngarde” E;’:]ieo;traﬁ o 0.007 28.5 0 28.50 0.002
L . o fngarde” Eﬁ:@e"r‘:traﬁon 0.008 285 0 28.50 0.002
1001039-m Tgfngarden gmi:rf\tration 0.010 28.5 0 28.50 0.003
Jhen. R Emi:;traﬁ on 0.011 285 0 28.50 0.003
;101034-m E:\r/?:; 35 -(I;mi:;tration 0.021 80.0 0 80.00 0.017
;éooggél-m g::ier? t1Ion I)gi:rfwtration vy 285 0 28.50 0.016
;88:1“- EZ:/?:J 46 -Cr)miec?:tration 0.001 80.0 0 80.00 0.001
;(1)8:\‘1- E:\r/?rl]l; 30 -I(;migrttration o 80.0 0 80.00 0.001
100 Tree Pit 4 ame ol 0.001 80.0 0 80.00 0.001
i Tree Pit 16 ame ol o 0.001 80.0 0 80.00 0.001
;30(1)‘51&1 gg\r/?rlljg 46 -(I;g:l?:g;tration 0.002 80.0 0 80.00 0.002
lfgg,; Eg;?,?g i3 Eg:]ec:r:traﬁ on 0.004 95.0 10 104.50 0.005
Ry EZ:,?#; 129 Eﬁ:‘ieor‘:traﬁ o 0.005 95.0 10 104.50 0.005
1'5923,;1 ﬁg;?;‘g o6 Emié’;traﬁ o 0.005 95.0 10 104.50 0.005
lé?gg‘r; Eg:,?#g 43 E'g:]ecgr':traﬁ on 0.005 95.0 10 104.50 0.005
Jrrem Tree Pit 4 ame ol o 0.005 80.0 0 80.00 0.004
41190(9);;1 E:\r/(l):g 129 -(I;:)T;lecgrttration 0.005 80.0 0 80.00 0.004
10 Eg;‘,’;’g 46 Emi;’;traﬁ on 0.006 95.0 10 104.50 0.006
Sorom  |or fngarden ggr‘]ié’r‘:traﬁon 0.006 285 0 28.50 0.002
;'198‘11,;1 Tg ingarden Egi;f]traﬁ on 0.006 285 0 28.50 0.002
o Eg;?#g 30 E&ig’;traﬁ o 0.006 95.0 10 104.50 0.007
;40%5 T?fngarden Emigr]:tration it 50 0 28.50 0.002
S Comeentation 007 265 o s 00w
e Ra fngarde” Emi:;traﬁ on 0.007 285 0 28.50 0.002
;Oog;rn; Tgfngarden -(E:)]:]igr]:tration 0.007 28.5 0 28.50 0.002
rosem A7 Comeenvation 0007 285 o s oom
;20(7)‘71n-1 T;Ingarden -élcr)?]i:r]:tration 0.007 28.5 0 28.50 0.002
7s00m  Fiter Drain Concentration 0.008 80.0 o so00 0008
;6060.‘717-m E::/?#g 35 gmecgrf\tration 0.021 80.0 0 80.00 0.017
113503().25;m Al R gmi:r]:tration fLaEs 285 0 28.50 0.010
23t4m  Pang 13 Concentration 0.002 80.0 0 80.00 0.002
;30(1);;1 E::/ci’:;8 I)gi:rfwtration e 80.0 0 80.00 0.002
;30(2);1-1 Eg:/?:; 14 -Cr)migr]:tration 0.002 80.0 0 80.00 0.002
;30337’;1 Eg\r/?#gg -I(;migrttration 0.002 80.0 0 80.00 0.002
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
;3032&1 E::/?#g 12 Egi:;tration 0.002 80.0 0 80.00 0.002
;908%1-1 IF;Z\F/?:S 88 -IC-g:]i:rEtration L 80.0 0 80.00 0.002
58 et o w0 o oo
(157032&1 I)Eieorf]tration Ok 80.0 0 80.00 0.003
:157oggn-”' Eg:/?:SB Eg:]igrztration 0.004 80.0 0 80.00 0.003
;80337;1 -I(;migrttration o 80.0 0 80.00 0.003
lffiggn EZ:,?#; 105 gg‘zg:]traﬁ on 0.004 95.0 10 104.50 0.005
1;823&, EZ:,?#; 10T Eg:]i;’;trati on 0.004 95.0 10 104.50 0.005
1;?_23;0 ﬁgQ‘,’#g 58 (T:migrf]traﬁ on 0.004 95.0 10 104.50 0.005
lf%;n EZL‘,’;’; . E&i:;traﬁ on 0.004 95.0 10 104.50 0.005
e Eg;‘,’#g 87 Emie";trati o 0.004 95.0 10 104.50 0.005
1@?_2;}1 ﬁgi‘,’#g 106 Emie";traﬁ on 0.005 95.0 10 104.50 0.005
4119022&1 Eg\r/?:; 107 Eg?:gr]:tration 0.005 80.0 0 80.00 0.004
3)6982,; EZ(,?#; a7 Eﬁ:‘igtraﬁ on 0.005 80.0 0 80.00 0.004
},ﬁg?;n ig;‘,’#g 13 gg:]ié’;trati on 0.006 95.0 10 104.50 0.006
;'6922;1 Eg;‘,’#g W Eg:]‘i:;traﬁ on 0.006 95.0 10 104.50 0.006
R EZ:,?#; o Emig;traﬁ o 0.006 95.0 10 104.50 0.006
;'6983,; §g§‘,’;‘§ : ggigrf]traﬁ on 0.006 95.0 10 104.50 0.006
100 Eg\r,?#; 1 e ol e 0.006 95.0 10 104.50 0.006
;Qﬁ’gr; Raingarden 3 I:m?::;tration 0.010 285 0 28.50 0.003
1001024-m Raingarden 2 -(r)icr;;lecgrttration 0.010 285 0 28.50 0.003
16020.29-m REMEEGEED 2 -IC-i(r)rr]fc::]tration Ly 28.5 0 28.50 0.003
TopRs  TreePit14 e ol o 0.011 80.0 0 80.00 0.009
?1101022-m REMIEEIRED & -I(—)mi:;tration O 285 0 28.50 0.003
1008 TreePit12 gmeof 0.018 80.0 0 80.00 0.014
]goo‘?ggm Raingarden 3 g(’)’:]ie";traﬁon 0.018 285 0 28.50 0.005
?1.802923-m Raingarden 2 gmi:rf\tration 0.018 285 0 28.50 0.005
08 TreePit3 e o 0.030 80.0 0 80.00 0.024
;ggﬁq- Eg\r/?#g 37 -(I;g:wecg;tration 0.001 80.0 0 80.00 0.001
11022&1 E::/?#g 39 ggi:rf]tration D 80.0 0 80.00 0.001
110ggn-1 Eca):/?:g 37 Emiec?:tration 0.001 80.0 0 80.00 0.001
14Oggr;1 E:\r/?:; 31 -I(;migrttration o 80.0 0 80.00 0.004
lfggr; E:\r,?#; - &?fcgrf]traﬁ on 0.004 95.0 10 104.50 0.005
1;83% E;’;‘,’:; a1 Eg:]i;’;trati on 0.004 95.0 10 104.50 0.005
1;?_82;0 ﬁg;‘,’#g 39 (T:mie";traﬁ on 0.004 95.0 10 104.50 0.005
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
1'4983;” E:\r,?#g o Egi;’rf]traﬁ on 0.004 95.0 10 104.50 0.005
61320(7)2n-1 Eg\r/?:; 37 E;?]i:r]:tration 0.006 80.0 0 80.00 0.005
‘1530(1)?';‘ Eg:/?:g 31 -I(;mec:;tration 0.006 80.0 0 80.00 0.005
1008-  TreePit13 ame ol 0.011 80.0 0 80.00 0.009
1209987-m W2 P gmi:r]:tration s 80.0 0 80.00 0.010
233m  Pavng 42 Concentration 0.002 80.0 0 80.00 0.002
;So%rh E::/?:g 38 I)gi:rfwtration O 80.0 0 80.00 0.002
11320331-1 EZ:/?:; 38 -Cr)miec?:tration 0.003 80.0 0 80.00 0.003
1;10_(5);;1 ﬁgi‘,’#g 134 Eg:]ie";traﬁ on 0.004 95.0 10 104.50 0.005
1'498;;” Eg\r,?#; 131 Egi:;traﬁ on 0.004 95.0 10 104.50 0.005
e EZ(,?#: 133 E&ig’;trati on 0.004 95.0 10 104.50 0.005
;é?g:,; ﬁg;?#g 38 Eg:]ecé’;traﬁ on 0.006 95.0 10 104.50 0.006
;'692;,; Eg;‘,’#g 5 Eg:]ec:r:traﬁ on 0.006 95.0 10 104.50 0.006
S Raingarden Eﬁ:‘ieor‘:traﬁ o 0.006 285 0 28.50 0.002
;ZOg;rh Eg\r/?r?g 134 -I(;:)T:]ecgrttration nawy 285 0 28.50 0.002
;?OGQZé;m Eg\r/?:; 16 Emeceor]:tration 0.028 80.0 0 80.00 0.022
]1023&1 LD Emi:r]:tration Lt 80.0 0 80.00 0.001
i E:\r,?#g by ggec;f]traﬁ on 0.001 80.0 0 80.00 0.001
08 Eg;‘,’;’g 2 Emi;’;traﬁ on 0.002 80.0 0 80.00 0.002
e E;’L?:g 2 gg’r‘ie";traﬁ o 0.003 80.0 0 80.00 0.003
;g?g,; $5a ingarden Egi;f]traﬁ on 0.004 285 0 28.50 0.001
ohe Eg;?#g 20 E&ig’;traﬁ o 0.004 80.0 0 80.00 0.003
Rt Detentlon E&ie";traﬁ on 0.004 285 0 28.50 0.001
1;10_?,2,;1 E:\r,?#gs 109 Egi;’rf]traﬁ on 0.004 95.0 10 104.50 0.005
e Eg;?:; - Emi:;traﬁ on 0.006 95.0 10 104.50 0.006
éooggn; T;ngarden -(E:)]:]igr]:tration 0.006 28.5 0 28.50 0.002
2369825 'f;‘ Ingarden -(I;g?lig:\trati on 0.006 285 0 28.50 0.002
108 Eg\r,?:; o1 ome ol e 0.006 95.0 10 104.50 0.007
153020.28-m Sl a2 -I(;mec:r]:tration 0 80.0 0 80.00 0.011
1.6020.g4-m g::ie:téon I)&ecgrf\tration 0.016 285 0 28.50 0.005
;308%1-1 IEZ:/?:; 122 g;?]i:ritration e 80.0 0 80.00 0.002
;éo.??rh E:\r/?r?; 120 cT:g:f:grf]tration 0.002 80.0 0 80.00 0.002
;702%;1 E::/?:g 122 I)gi:rfwtration O 80.0 0 80.00 0.002
e Eg;?:g 119 Eg:]ieo;traﬁ o 0.003 285 0 28.50 0.001
;70287‘;1 Eg\r/?rl]l; 110 -I(;migrttration oo 80.0 0 80.00 0.003
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
;'7928,;1 E:\r,?#; 116 Egis;trati on 0.004 80.0 0 80.00 0.003
I137Oggn-1 gae;?: téllon -IC-g:]i:rEtration L 80.0 0 80.00 0.003
1;?_835 E:\r,?#; 119 (T:ﬁ:]ig;traﬁo . 0.004 95.0 10 104.50 0.005
;'60_22,;1 Eg\r,?#; - -Cl—lmigrf]trati on 0.006 95.0 10 104.50 0.006
o Eg\r,?#; 122 Eg:]ieo;traﬁ o 0.006 95.0 10 104.50 0.006
;8022&1 E:\r/?:; 120 -I(;migrttration o 28.5 0 28.50 0.002
;ﬁf{g;n EZ:,?#; 118 gg‘zg:]traﬁ on 0.006 95.0 10 104.50 0.006
o EZ:,?#; 115 Eg:]i;’;trati on 0.006 95.0 10 104.50 0.006
:3'10_38,;1 ﬁgQ‘,’#g 117 (T:migrf]traﬁ on 0.006 95.0 10 104.50 0.006
;fgg,; EZL‘,’;’; 121 E&i:;traﬁ on 0.006 95.0 10 104.50 0.006
o R fngarden a';:]ieo;traﬁ o 0.006 28.5 0 28.50 0.002
23308?&1 l?;ngarden Emigrttration ooy 28.5 0 28.50 0.002
;'5922,;1 ?f fngarde” Emecg;traﬁ on 0.007 285 0 28.50 0.002
o fngarden E&ig’;traﬁon 0.007 285 0 28.50 0.002
ssarm Concentration 0.007 285 0 250 000
6157022;1 UCSIELE Emec:r]:tration O 80.0 0 80.00 0.007
e Tree Pit 30 ame ol o 0.004 80.0 0 80.00 0.003
;5032&1 g:;?r?tzllon gg?;g;tration nar 285 0 28.50 0.003
1 '104921_m Eg\r/?:; 110 E;?Eeo:ltration 0.011 28.5 0 28.50 0.003
120092(5-m Eg:/?:; 36 Emi:;tration DR 285 0 28.50 0.003
;;5070.27-m Tree Pit 32 -(r)icr;;lecgrttration 0.027 80.0 0 80.00 0.021
;Qoggr; Sl -IC-i(r)rr]fc::]tration Lty 80.0 0 80.00 0.005
o EZ[,?#; 85 E&ie"r‘:traﬁ o 0.006 95.0 10 104.50 0.006
23'1(?;2,;1 E:\r,?#g 178 E'g;i;’rf]traﬁ on 0.006 95.0 10 104.50 0.006
1005124:m Tree Pit 31 Emieo:ltration 0.011 80.0 0 80.00 0.008
R Doten tfn Emie";trati on 0.005 95.0 0 95.00 0.005
200(1)(1)[;1 g:;?:ﬂon gg?li:rf\tration 0.005 95.0 0 95.00 0.005
e FEMEAET Emi:;traﬁ on 0.006 28.5 0 28.50 0.002
110712)6-m E:\r/?#gs 33 -(I;g:wecg;tration 0.012 28.5 0 28.50 0.003
;2071;4-m g::ier? t‘;on ggi:rf]tration s 285 0 28.50 0.006
a5 |Dtenton Eg:ieo;traﬁ o 0.081 285 0 28.50 0.023
1101122_’“ E:\r/?rllj; 33 -I(;migrttration o 80.0 0 80.00 0.009
:2530(2)2&1 Tree Pit 15 I)mi:rf\tration 0.002 80.0 0 80.00 0.002
2000 Tree Pit 15 ame ol o 0.004 80.0 0 80.00 0.003
f{f_ggr; ﬁg;‘,’#g 103 (T:migrf]traﬁ on 0.004 95.0 10 104.50 0.005

Created in InfoDrainage 2023.2 149/175




DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
2;832,;1 E:\r,?#g . Egi;’rf]traﬁ on 0.004 95.0 10 104.50 0.005
Trodm P E;’:]ieo;traﬁ o 0.004 95.0 10 104.50 0.005
goog?r;l E:\r/?:; 14 -I(;mec:r]:tration D 80.0 0 80.00 0.004
2'7988;” E:\r,?#; 15 gmigrf\trati on 0.006 95.0 10 104.50 0.006
?6080.?1-m NIRRT gmi:r]:tration Bor 285 0 28.50 0.005
2.1030.(3?2-m Raingarden 1 -(I;m?::;tration 0.021 28.5 0 28.50 0.006
2901025-m FICTRlE I)mi:rfwtration (e 80.0 0 80.00 0.023
230225 EZ:/?:§4 -Cr)miec?:tration 0.002 80.0 0 80.00 0.002
PP Tree Pit 27 ame of o 0.004 80.0 0 80.00 0.003
2'3922,;1 Eg\r,?#; 95 Egi:;traﬁ on 0.004 95.0 10 104.50 0.005
Phy Eg;‘,’:j 86 E&ig’;traﬁ on 0.004 95.0 10 104.50 0.005
‘5‘,60_83;” ﬁg;?#g 4 Eg:]ecé’;traﬁ on 0.006 95.0 10 104.50 0.006
gfgg,; Eg;‘,’#g 99 Eg:]ec:r:traﬁ on 0.006 95.0 10 104.50 0.006
a0 EZ:,?#; 101 Eﬁ:‘ieor‘:traﬁ o 0.006 95.0 10 104.50 0.006
siosm  ta Comeenvation 0008 285 o 285 oo
gfgg,; T; ingarden Eg:]‘i:;traﬁ on 0.006 285 0 28.50 0.002
‘11603985;m Eg:/?:; 98 Emi:r]:tration L 80.0 0 80.00 0.007
‘11'1030_26m E:\r,?#g 4 gmecgrf]traﬁ on 0.011 80.0 0 80.00 0.009
1000 TreePit2s8 e ot 0.016 80.0 0 80.00 0.013
‘21304937',“ Raingarden 5 -Crlmigr]:tration 0.023 28.5 0 28.50 0.007
‘21308411&1 EZL?:; 17 -Ic—gigritration vz 80.0 0 80.00 0.002
350223&1 Eg\r/?:g 5 Egeceo:ltration 0.004 80.0 0 80.00 0.003
o EZ[,?#; 78 E&ie";traﬁ on 0.004 95.0 10 104.50 0.005
2'492;,;1 E:\r,?#gs 7 I:g;isrf\trati on 0.004 95.0 10 104.50 0.005
e Eg;?:; - Emi:;traﬁ on 0.006 95.0 10 104.50 0.006
goog;n; Eg\r/?:; 17 -(I;Icr::igr]:tration 0.006 28.5 0 28.50 0.002
‘71808113&1 U RN -IC—icl;r:]i:rf\tration voe 80.0 0 80.00 0.006
ggg?n- Tree Pit 10 -éig:]i:r]:tration 0.001 80.0 0 80.00 0.001
‘11102‘2”;‘ Eg\r/?:g 10 -I(;mec:r]:tration 0.001 80.0 0 80.00 0.001
‘11102(25&1 Tree Pit 10 gmecgrf\tration 0.001 80.0 0 80.00 0.001
‘2130842“1-1 IEZ:/?:; 19 g;?]i:ritration e 80.0 0 80.00 0.002
2311m  Pavng 18 Concentration 0.002 80.0 0 80.00 0.002
‘2130(1)52%;1 E::/ci’:;7 I)gi:rfwtration e 80.0 0 80.00 0.002
g30(2)§n-”' Eg:/?:gﬁ -Cl-ig:]ig;tration 0.002 80.0 0 80.00 0.002
‘2130227’;1 E:\r/cl)rllj; 5 -I(;migrttration 0.002 80.0 0 80.00 0.002
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
‘2170?;;1 E::/?#g 11 Egi:;tration 0.003 80.0 0 80.00 0.002
2740m  Paving 19 - 0.003 80.0 0 80.00 0.002
doorm  TeePit19 Concentration 0.003 80.0 0 800 0002
g4og§r;1 E::/?#g 18 I)Eieorf]tration OoLs 80.0 0 80.00 0.003
ee Raingarden Eg:]ieo;traﬁ o 0.003 28.5 0 28.50 0.001
g8oggr;1 E:\r/?:; 6 -I(;migrttration o 80.0 0 80.00 0.003
2'3982&1 EZ:,?#; 97 gg‘zg:]traﬁ on 0.004 95.0 10 104.50 0.005
Pher B Eg:]i;’;trati on 0.004 95.0 10 104.50 0.005
jf_gﬁ;n ﬁgQ‘,’#g 1" (T:migrf]traﬁ on 0.004 95.0 10 104.50 0.005
2;822,{1 EZL‘,’;’; i E&i:;traﬁ on 0.004 95.0 10 104.50 0.005
phyn Eg;‘,’#g o1 Emie";trati o 0.004 95.0 10 104.50 0.005
200(1);;1 E:\r/ci)rllj;m Emigrttration Ul 80.0 0 80.00 0.004
‘51'6922,;1 Eg\r,?#; 18 Emecg;traﬁ on 0.006 95.0 10 104.50 0.006
e EZ(,?#; 5 Emi;’;traﬁ on 0.006 95.0 10 104.50 0.006
?,'7?82,;1 ig;‘,’;‘gs 19 gg:f:g;traﬁ on 0.006 95.0 10 104.50 0.006
‘51'79(1);;1 Eg;?,?g 5 Eg:]‘i:;traﬁ on 0.006 95.0 10 104.50 0.006
e EZ:,?#; ; Emig;traﬁ o 0.006 95.0 10 104.50 0.006
seom  1a Comeenvation 0008 285 o ms0  oow
6220m 4 Coneontraion 0008 265 o 285 0002
Ay EZ(,?#; 10 Eﬁ:‘ie";traﬁ on 0.006 95.0 10 104.50 0.007
so0om 14 Concentration 0010 265 o 285 0003
‘11.7070;3-m REINEI I -IC-i(r)rr]fc::]tration Lo 28.5 0 28.50 0.005
‘1‘90%7'”1 Raingarden 4 -émigr]:tration 0.019 28.5 0 28.50 0.005
f119030.23-m Raingarden 5 -I(—)mi:;tration OO 235 0 28.50 0.006
360394211-m Tree Pit9 Emieo:ltration 0.036 80.0 0 80.00 0.029
e E;’;‘,’:; 18 Emie";trati on 0.005 80.0 0 80.00 0.004
?.5079(2)7-m E::/?#g 48 gg?li:rf\tration 0.016 80.0 0 80.00 0.013
Sopas  |odten téon Emi:;traﬁ on 0.053 285 0 28.50 0.015
26060?1-m g:;?:téon -(I;g:wecg;tration 0.057 28.5 0 28.50 0.016
?102;’;1 WEIELE gmi:rf]tration D 80.0 0 80.00 0.001
?102;1-1 Eca):/?:g 40 Emiec?:tration 0.001 80.0 0 80.00 0.001
250(1);;1 E:\r/?:; 40 -I(;migrttration s 80.0 0 80.00 0.002
ifgir; E:\r,?#; 132 &?fcgrf]traﬁ on 0.004 95.0 10 104.50 0.005
o E;’;‘,’:; 1 Eg:]i;’;trati on 0.004 95.0 10 104.50 0.005
Zsoggr; Eg\r/?rl:g 132 -(I;m?::;tration 0.005 80.0 0 80.00 0.004
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Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Details: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
2408;;1 E::/?#gs 40 gmi:;tration HRRE 95.0 10 104.50 0.007
?30492(;m Eg\r/?:; 16 E;?]i:r]:tration 0.013 28.5 0 28.50 0.004
?.8050.85-m E::/?:g 16 Emi:;tration Tl £ g 80.00 0.015
ggg?n- E::/?#g 64 I)&igrf\tration 0.001 80.0 0 80.00 0.001
?Oog?n} IF;::/?:; 36 g;?]i:ritration 0.001 80.0 0 80.00 0.001
Ti3am  Pavng 36 Concentration 000" 80.0 0 8000  0.001
?102%;1 E::/?:g 63 I)gi:rfwtration Sy 80.0 0 80.00 0.001
?1Og?n-”| EZ:/?:; 66 -Cr)miec?:tration 0.001 80.0 0 80.00 0.001
?102(1)&1 Eg\r/?:g 67 -I(;E?:grttration o 2o g 80.00 0.001
(13102%;1 E::/?:g 64 Emi:;tration 0.001 80.0 0 80.00 0.001
?1022&1 Eg\r/?:; 67 Emi:r]:tration it u g 80.00 0.001
?1022&1 E:\r/?#gs 66 -(I;g:l?:g;tration 0.001 80.0 0 80.00 0.001
(151022&1 Eg\r/?:g 69 Egi:r:tration SHay 80.0 0 80.00 0.001
(131022&1 Eg\r/?:; 63 -Cr)migr]:tration 0.001 80.0 0 80.00 0.001
?ZOggr‘;1 E:\r/?r?g 36 -I(;:)T:]ecgrttration v £o 0 8000 0.001
(155032&1 g:;?:téllon Egeceor]:tration 0.002 28.5 0 28.50 0.000
(1350(8)8r;1 Eg:/?:; 69 Emi:r]:tration Loz e g 80.00 0;001
?60(?22&1 E:\r/(l):g 64 -(I;:)T;lecgrttration 0.002 80.0 0 80.00 0.001
?602&;1 Eg\r/?:g 69 -Ic-mecg:]tration 0.002 80.0 0 80.00 0.001
(13608%;1 Eg\r/?:; 66 -Cr)mecgr]:tration 0.002 80.0 0 80.00 0.001
googgr; EZL?:; 64 -Ic—gigritration 0:002 80.0 0 80.00 0.002
220(1)2&1 Eca)\r/?:; 36 Egeceo:ltration 0.002 285 0 28.50 0.001
gZOggr;] Eg:/?:; 66 Emigr]:tration Loz e g 80.00 gi002
e Tree Pit 34 ame ol 0.002 80.0 0 80.00 0.002
23082r;1 Eg\r/?:; 66 Egi:;tration 0.002 80.0 0 80.00 0.002
gsosl)gn; I?gmgarden -(E:)]:]igr]:tration 0.003 80.0 0 80.00 0.002
26022&1 E::/?#gs 36 -IC—Icl;r:]i:rf\tration B 285 0 28.50 0.001
0000 SMH 1.14 ome ol e 0.003 28.5 0 28.50 0.001
. Eg\r/?:; 36 -(I;mecgr]:tration T e v A 0.001
28Oggr;1 E::/?#g 36 I)&ecgrf\tration 0.003 285 0 28.50 0.001
SBOggn} IEZ:/?:; 36 g;?]i:ritration 0.003 285 0 28.50 0.001
37.50m  paving 36 Concentration 0004 80.0 0 8000 0003
2702%;1 g::ie:t‘;on I)gi:rfwtration Dk A g el e
g7088n-1 gae;?r?téllon -Cr)migr]:tration 0.004 285 0 28.50 0.001
2702(1)&1 E:\r/?#gs 36 -I(;migrttration teesy e g 28.50 0.002
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
6.000 - Raingarden Time of
59.90m 16 Concentration 0.006 28.5 0 28.50 0.002
6.000 - Porous Time of
61.21m Paving 66 Concentration 0.006 95.0 10 104.50 0.006
6.000 - Porous Time of
61.41m Paving 65 Concentration 0.006 95.0 10 104.50 0.006
6.000 - Porous Time of
61.84m Paving 69 Concentration e 95.0 10 104.50 0.006
6.000 - Porous Time of
61.87m Paving 63 Concentration 0.006 95.0 10 104.50 0.006
6.000 - Porous Time of
62.08m Paving 64 Concentration 0.006 95.0 e 104.50 0.006
6.000 - Porous Time of
62.87m Paving 67 Concentration 0.006 95.0 10 104.50 0.007
LD - Porous Time of
62.87m - . 0.013 95.0 10 104.50 0.014
A1) Paving 135 Concentration
6.000 - Porous Time of
62.87m - . 0.014 95.0 10 104.50 0.014
1) (1) Paving 136 Concentration
o - Porous Time of
62.87m - . 0.003 95.0 10 104.50 0.004

Paving 136 Concentration
(D (1) (1)
6.000 - Porous Time of
62.87m Paving 135 Concentration 0.003 95.0 10 104.50 0.004
(1) (1) (1) (1)
6.000 - Raingarden Time of
63.59m 16 Concentration fhaes 285 0 28.50 0.002
6.000 - Detention Time of
67.55m Basin 4 Concentration 0.007 28.5 0 28.50 0.002
6.000 - Porous Time of
68.26m Paving 36 Concentration e 95.0 10 104.50 0.007
6.000 - Porous Time of
70.43m Paving 36 Concentration 0.007 95.0 10 104.50 0.007
6.000 - Porous Time of
73.72m Paving 36 Concentration 0.007 95.0 10 104.50 0.008
6.000 - Porous Time of
73.72m Paving 36 Concentration 0.007 95.0 10 104.50 0.008
6.000 - Porous Time of
74.51m Paving 36 Concentration 0.007 95.0 10 104.50 0.008
6.000 - Raingarden Time of
75.60m 16 Concentration 0.008 28.5 0 28.50 0.002
6.000 - Porous Time of
77.45m Paving 36 Concentration e 95.0 10 104.50 0.008
6.000 - Raingarden Time of
87.32m 16 Concentration 0.009 285 0 28.50 0.002
6.000 - Time of
98.50m SMH 8.00 Concentration 0.010 80.0 0 80.00 0.008
6.000 - Raingarden Time of
99.27m 16 Concentration 0.010 285 0 28.50 0.003
B0 - Porous Time of
99.27m - . 0.076 28.5 0 28.50 0.022
) Paving 136 Concentration
6.000 - . )
99.27m Raingarden Timeof 0.029 285 0 28.50 0.008
(1) (1) 26 Concentration
6.000 - Raingarden Time of
100.20m 16 Concentration L 285 0 28.50 0.003
6.000 - Porous Time of
100.20m Pavi 4 . 0.051 28.5 0 28.50 0.015
(1) aving 3 Concentration
el - Porous Time of
100.20m Paving 34 c . 0.069 28.5 0 28.50 0.020
(1) (1) aving oncentration
6.000 - Porous Time of
135.63m Paving 63 Concentration 0.014 28.5 0 28.50 0.004
6.000 - . Time of
192.97m UGBS Fles Concentration o 80.0 0 80.00 0.015
6.000 - . Time of
279 41m Tree Pit 34 Concentration 0.028 80.0 0 80.00 0.022
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Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
6.000 - Time of
280.00m =l e Concentration e 285 0 28.50 0.008
6.000 - Porous Time of
280.00m X . 0.011 80.0 0 80.00 0.009
(1) Paving 136 Concentration
S Porous Time of
280.00m X . 0.011 80.0 0 80.00 0.009
1) (1) Paving 135 Concentration
6.001 - Time of
124.02m SMH 1.12 Concentration 0.012 80.0 0 80.00 0.010
7.000 - Porous Time of
22.99m Paving 1 Concentration 0.002 80.0 0 80.00 0.002
7.000 - Porous Time of
37.42m Paving 1 Concentration 0.004 80.0 0 80.00 0.003
7.000 - . Time of
40.69m W2 P28 Concentration L 80.0 0 80.00 0.003
7.000 - Porous Time of
43.90m Paving 70 Concentration 0.004 95.0 10 104.50 0.005
7.000 - Porous Time of
58.15m Paving 1 Concentration vons = o e THEYE
7.000 - Porous Time of
61.47m Paving 72 Concentration 0.006 95.0 10 104.50 0.006
7.000 - Porous Time of
61.52m Paving 74 Concentration 0.006 95.0 10 104.50 0.006
7.000 - Raingarden Time of
64.54m 10 Concentration 0.006 285 0 28.50 0.002
7.000 - Raingarden Time of
64.75m 10 Concentration s 285 0 28.50 0.002
7.000 - Porous Time of
118.71m Paving 73 Concentration 0.008 80.0 0 80.00 0.007
7.000 - . Time of
133.42m Tree Pit 26 Concentration DU Sl 0 80.00 0.011
7.000 - . Time of
187.37m Raingarden 6 Concentration 0.019 28.5 0 28.50 0.005
7.001 - Porous Time of
32.90m Paving 1 Concentration 0.003 80.0 0 80.00 0.003
7.001 - Porous Time of
45.34m Paving 76 Concentration 0.005 95.0 10 104.50 0.005
7.001 - Porous Time of
61.84m Paving 79 Concentration s 95.0 10 104.50 0.006
7.001 - Raingarden Time of
64.79m 10 Concentration 0.006 285 0 28.50 0.002
7.001 - . Time of
74.47m Tree Pit25 Concentration o Sl 0 80.00 0.006
7.002 - . Time of
11.07m Tree Pit 20 Concentration 0.001 80.0 0 80.00 0.001
7.002 - Porous Time of
23.05m Paving 3 Concentration 0.002 80.0 0 80.00 0.002
7.002 - Porous Time of
39.27m Paving 2 Concentration 0.004 80.0 0 80.00 0.003
7.002 - Porous Time of
44.11m Paving 93 Concentration T ey 2 o0 et
7.002 - Porous Time of
45.23m Paving 108 Concentration 0.005 95.0 10 104.50 0.005
7.002 - Porous Time of
50.00m Paving 2 Concentration s 95.0 10 104.50 0.005
7.002 - . Time of
55.80m Raingarden 8 Concentration 0.006 285 0 28.50 0.002
7.002 - Porous Time of
55.96m Paving 3 Concentration g 80.0 0 80.00 0.004
7.002 - Porous Time of
56.77m Paving 3 Concentration 0.006 95.0 10 104.50 0.006
7.002 - Porous Time of
61.55m Paving 2 Concentration 0.006 80.0 0 80.00 0.005
7.002 - Porous Time of
61.78m Paving 94 Concentration 0.006 95.0 10 104.50 0.006
7.002 - Porous Time of
63.54m Paving 26 Concentration s 95.0 10 104.50 0.007
7.002 - Raingarden Time of
65.07m 10 Concentration 0.007 285 0 28.50 0.002
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DOBA 2334: Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL
Report Detalls: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
;4022&1 ReMeRIe e o gmi:;tration vy 285 0 28.50 0.002
210(7);1-1 Raingarden 7 -éi(r)?]i:r]:tration 0.008 285 0 28.50 0.002
360%';1 Raingarden 6 -I(;mec:;tration o 28.5 0 28.50 0.003
16020.(252-m E::/?#g 92 I)&igrf\tration 0.008 80.0 0 80.00 0.006
[ Eg;‘,’:; ) e o 0.015 95.0 10 104.50 0.016
;.2070.39-m Raingarden 6 -(I;m?::;tration 0.023 28.5 0 28.50 0.006
;.602927-m llissialtiee I)mi:rfwtration DS 80.0 0 80.00 0.021
:Qoggn:l Tree Pit2 -Cr)miec?:tration 0.002 80.0 0 80.00 0.002
;70(8)27;1 Tree Pit 2 -I(;m?:grttration ooy 80.0 0 80.00 0.005
S SMHT7.02 ame ol 0.014 285 0 28.50 0.004
T Tree Pit 21 ame ol o 0.001 80.0 0 80.00 0.001
11022';1 g:\r/?rlljg 26 -(I;Icr::l?:g;tration 0.001 80.0 0 80.00 0.001
;fggr; Tree Pit 21 Em‘i:;traﬁon 0.002 80.0 0 80.00 0.002
2308m  Paving 25 Comenration 0.002 80.0 0 80.00 0.002
;003471";1 Raingarden 8 -I(;mecgrttration s 285 0 28.50 0.001
googgr; Raingarden 8 Emeceor]:tration 0.003 285 0 28.50 0.001
So67m  Raingardens - 0.003 285 0 28.50 0.001
ngg,; E:\r,?#g 23 ggec;f]traﬁ on 0.004 95.0 10 104.50 0.005
e Eg;‘,’;’g 07 Emi;’;traﬁ on 0.004 95.0 10 104.50 0.005
Jran E;’L?:g 2 ome ol o 0.005 95.0 10 104.50 0.005
220(323&1 REIEERED S gmigritration 00 . 0 28.50 0.001
[ Eg;‘,’#g - E&ig’;traﬁ o 0.006 95.0 10 104.50 0.006
o EZ(,?#; 2 e o on 0.015 285 0 28.50 0.004
o TreePit21 ame ol 0.019 80.0 0 80.00 0.015
Z1Oggr;1 2 [P Emi:;tration Lt 80.0 0 80.00 0.001
:102‘51”-1 Eg\r/?:g 29 -(I;g:igr]:tration 0.001 80.0 0 80.00 0.001
;Ooggrh UCD e -IC—icl;r:]i:rf\tration e 80.0 0 80.00 0.002
;102;1-1 ngr/?:g 29 E;?]i:r]:tration 0.002 80.0 0 80.00 0.002
;308‘5'”;1 Eg\r/?:; 28 -I(;mec:r]:tration e 80.0 0 80.00 0.002
googgr; Raingarden 9 gmecgrf\tration 0.003 285 0 28.50 0.001
géﬁgng Raingarden 9 Emi:;traﬁon 0.003 285 0 28.50 0.001
Zf_ggr; E:\r,?#; 29 (T:migrf]traﬁ on 0.004 95.0 10 104.50 0.005
e Tree Pit 22 ameot o 0.004 95.0 10 104.50 0.005
;30831-1 Raingarden 9 -Cr)migr]:tration 0.005 28.5 0 28.50 0.002
;5022&1 E:\r/?#gs 111 -I(;migrttration Doy 28.5 0 28.50 0.002

Created in InfoDrainage 2023.2 155/175




DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:
Type: Inflow Summary
Storm Phase: Surface Network 1
7.005 - Porous Time of
56.83m Paving 24 Concentration 0.006 95.0 10 104.50 0.006
7.005 - . Time of
63.20m Tree Pit 24 Concentration 0.006 95.0 10 104.50 0.007
7.005 - Porous Time of
75.00m Paving 34 Concentration 0.008 80.0 0 80.00 0.006
7.005 - Porous Time of
92.20m Paving 34 Concentration UHEYE sy v s e
7.005 - Porous Time of
95.91m Paving 34 Concentration 0.010 80.0 0 80.00 0.008
7.005 - Porous Time of
103.93m Paving 34 Concentration g 80.0 0 80.00 0.008
7.005 - Detention Time of
244.10m Basin 4 Concentration 0.024 285 0 28.50 0.007
7.006 - Detention Time of
472.15m Basin 4 Concentration sy 25.5 0 28.50 0.013
8.000 - Time of
663.37m SMH 8.01 Concentration 0.066 80.0 0 80.00 0.053
8.000 - Time of
1204.78m SMH 8.02 Concentration 0.095 80.0 0 80.00 0.076
8.000 - Time of
1204.78m SMH 10.00 c . 0.067 80.0 0 80.00 0.053
1) oncentration
8.000 - Time of
1204.78m SMH 9.02 c . 0.064 80.0 0 80.00 0.051
1) (1) oncentration
8.000 - Time of
1204.78m SMH 9.00 o . 0.112 80.0 0 80.00 0.090

oncentration
(1) (1) (1)
8.000 - Time of
1204.78m SMH 1.20 c . 0.087 80.0 0 80.00 0.069
(1) (2) oncentration
Catchment Porous Time of
Area Paving 123 Concentration 0.003 285 0 28.50 0.001
Catchment Porous Time of
Area (1) Paving 100 Concentration Tz A8 g 280 e
Catchment Porous Time of
Area (2) Paving 75 Concentration 0.002 80.0 0 80.00 0.002
Catchment  Porous Time of
Area (3) Paving 71 Concentration 0.003 80.0 0 80.00 0.003
Catchment Porous Time of
Area (4) Paving 112 Concentration 0.001 80.0 0 80.00 0.001
Catchment Porous Time of
Area (5) Paving 114 Concentration ey Sl v 80.00 0.001
TOTAL 0.0 3.946 2.521

Created in InfoDrainage 2023.2 156/175




NETWORK DESIGN DETAILS

DOBA 2334: Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL

Report Details: Company Address:

Type: Network Design Criteria

Storm Phase: Surface Network 1

[Flow Options [

Peak Flow Calculation (UK) Modified Rational Method

Min. Time of Entry (mins) 5

Max. Travel Time (mins) 30

[Pipe Options |
Lock Slope Options None
Design Level Level Crowns
Min. Cover Depth (m) 1.200
Min. Slope (1:x) 500.00
Max. Slope (1:x) 40.00
Min. Backdrop (m) 0.200
Max. Backdrop (m) 2.500
Min. Velocity (m/s) 0.75
Max. Velocity (m/s) 2.5
Use Flow Restriction
Reduce Channel Depths
[Pipe Size Library |

[Default |

Add. Increment (mm) 75

Diameter (mm) Min. Slope (1:x) Max. Slope (1:x)
100 0.00 0.00
150 0.00 0.00
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Network Design Criteria
Storm Phase: Surface Network 1
[Manhole Options |
[Manhole Size Library [
[Default |
[Diameter / Width |
Connection (mm) Diameter / Length (m) Width (m)
0 1.200 0.000
375 1.350 0.000
500 1.500 0.000
0 0.000 0.000
[Additional Sizing |
Connection (mm) 900
Diameter / Length (m) 0.900
Width (m) 0.000
[Depth |
Depth (m) Diameter / Length (m) Width (m)
0.000 1.050 0.000
1.500 1.200 0.000
[Benching Requirements |
Landing Width (mm) 500
Benching Width (mm) 225
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RAINFALL ANALYSIS CRITERIA

DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Title: Company Address:
Rainfall Analysis Criteria
Runoff Type Dynamic
Output Interval (mins) 5
Time Step Default
Urban Creep Use Catchment Values
Junction Flood Risk Margin 200
(mm)
Perform First Flush o
Analysis s
[Rainfall
[FSR 100 yr Type: FSR
Region Scotland and Ireland
M5-60 (mm) 15.1
Ratio R 0.275
Summer v
Winter %
[Return Period [
Return Period (years) Increase Rainfall (%)
100.0 20.000
[Storm Durations |
Duration (mins) Run Time (mins)
15 30
30 60
60 120
120 240
180 360
240 480
360 720
480 960
600 1200
720 1440
960 1920
1440 2880
2160 4320
2880 5760
4320 8640
5760 11520
7200 14400
8640 17280
10080 20160
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CRITICAL STORM- MANHOLE MAX. DEPTH

DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Junctions Summary
Storm Phase: Surface Network 1
Critical Storm Per Item: Rank By: Max. Depth
Cover Invert Max. Max. Total
Max. Max. Max. ) Max. .
Junction Storm Event Elii\rl]at Elii\éat Elevati Depth Inflow T/eosl:?rﬁzt l\:/lgﬁﬁﬁg Outflow D\'/Socltizge Status
on (m m L/s L/s
FSR 100 yr: 100
SMH 1.00  years: +20 %: 480 29'97 ;8'03 79.707 1672 16 2392 0000 06 2199  Surcharged
mins: Winter
FSR 100 yr: 100 80.46 77.93
SMH 1.01 years: +20 %: 480 7 ’ 6 ’ 79.706 1.770 9.0 2.002 0.000 8.5 98.747 Surcharged
mins: Winter
FSR 100 yr: 100 80.82 79.02
SMH 2.04  years: +20 %: 480 1 ’ 2 ’ 79.705 0.683 145 0.772 0.000 14.5 160.646  Surcharged
mins: Winter
FSR 100 yr: 100 81.08 7946
SMH 5.02  years: +20 %: 30 8 ’ 8 ’ 79.611 0.142 37.7 0.161 0.000 35.9 29.893 OK
mins: Winter
FSR 100 yr: 100 80.64 78.54
SMH 5.04  years: +20 %: 1440 0 ’ 3 ’ 79.220 0.677 6.8 0.765 0.000 6.8 224.378  Surcharged
mins: Winter
FSR 100 yr: 100 70.99 77.14
SMH 1.11 years: +20 %: 1440 2 ’ 4 ’ 79.220 2.076 84 2.348 0.000 6.5 703.409  Surcharged
mins: Winter
FSR 100 yr: 100 70.65 77.06
SMH 1.12  years: +20 %: 2880 4 ’ 2 ’ 78.794 1.732 85 1.959 0.000 8.3 1242.034 Surcharged
mins: Winter
FSR 100 yr: 100 70.71 78.09
SMH 7.07  years: +20 %: 2880 2 ) 3 ’ 78.794 0.701 5.7 0.792 0.000 5.3 346.500  Surcharged
mins: Winter
FSR 100 yr: 100 80.47 78.26
SMH 7.06  years: +20 %: 2880 9 ’ 5 : 78.794 0.529 4.9 0.598 0.000 4.9 319.911 Surcharged
mins: Winter
FSR 100 yr: 100 78.60 76.60
SMH 1.17  years: +20 %: 1440 4 ’ 9 ’ 77.830 1.221 74 1.381 0.000 7.0 910.647  Surcharged
mins: Winter
FSR 100 yr: 100 7753 76.20
HEADWALL years: +20 %: 60 0 ’ 0 : 76.268 0.068 8.8 0.000 0.000 8.8 49.170 OK
mins: Winter
FSR 100 yr: 100 81.95 80.42
SMH 4.00 years: +20 %: 60 4 ’ 9 ’ 80.805 0.376 6.6 0.538 0.000 3.5 7.925 Surcharged
mins: Winter
FSR 100 yr: 100 81.70 80.07
SMH 5.01 years: +20 %: 15 8 ’ 6 : 80.167 0.091 30.8 0.103 0.000 28.1 16.492 OK
mins: Winter
FSR 100 yr: 100
SMH5.00 years:+20%:15  5-'° 3020 80286 0077 103 0.110 0.000 87 4658  OK
mins: Winter
FSR 100 yr: 100
SMH7.05 years:+20%:30  5°°° 1878 73873 0086 429  0.123 0.000 421 42731  OK
mins: Winter
FSR 100 yr: 100 80.97 78.89
SMH 7.04  years: +20 %: 30 7 ’ 3 : 79.089 0.196 46.3 0.222 0.000 42.6 42.497 OK
mins: Winter
FSR 100 yr: 100 8150 79.56
SMH 7.03  years: +20 %: 30 5 ’ 8 : 79.671 0.103 37.7 0.117 0.000 35.8 32.469 OK
mins: Winter
FSR 100 yr: 100 8157 7959
SMH 7.02  years: +20 %: 30 3 ’ 0 ’ 79.743 0.153 341 0.173 0.000 31.8 28.131 OK
mins: Winter
FSR 100 yr: 100 81.80 79.70
SMH 7.01 years: +20 %: 15 6 ’ 2 : 79.855 0.153 30.2 0.173 0.000 25.4 14.730 OK
mins: Winter
FSR 100 yr: 100 8210 79.81
SMH 7.00 vyears: +20 %: 15 5 ) 5 ’ 79.913 0.098 16.0 0.111 0.000 14.6 7.186 OK
mins: Winter
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DOBA 2334 Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL

Report Details: Company Address:

Type: Junctions Summary

Storm Phase: Surface Network 1
FSR 100 yr: 100 70.61 77.25

SMH 6.02  years: +20 %: 2880 > ' 1 ’ 78.798 1.569 4.6 1.774 0.000 1.6 219.066  Surcharged
mins: Winter
FSR 100 yr: 100 70.02 77.46

SMH 6.00  years: +20 %: 2880 5 ' 8 ' 78.798 1.352 0.5 1.935 0.000 0.4 11.619 Surcharged
mins: Winter
FSR 100 yr: 100 80.24 77.63

SMH 1.04  years: +20 %: 480 0 ’ 3 : 79.704 2.071 121 2.963 0.000 7.7 189.332  Surcharged
mins: Winter
FSR 100 yr: 100 80.01 7755

SMH 1.06  years: +20 %: 1440 6 ) 7 ’ 79.222 1665 7.5 1.883 0.000 7.4 456.636  Surcharged
mins: Winter
FSR 100 yr: 100 70.67 7751

SMH 1.07  years: +20 %: 1440 8 ' 6 ’ 79.222 1.706 7.6 2.441 0.000 7.5 461.405  Surcharged
mins: Winter
FSR 100 yr: 100 70.50 7749

SMH 1.08  years: +20 %: 1440 0 ' 3 ' 79.222 1729 75 2.474 0.000 7.4 460.276  Surcharged
mins: Winter
FSR 100 yr: 100 70.50 7731

SMH 1.10  years: +20 %: 1440 0 ’ 1 ’ 79.220 1.909 55 2.732 0.000 5.7 484.832  Surcharged
mins: Winter
FSR 100 yr: 100 70.67 76.65

SMH 1.16  years: +20 %: 2880 5 ’ 6 ) 78.793 2137 7.2 2.417 0.000 5.8 1514.853 Surcharged
mins: Winter
FSR 100 yr: 100 78.47 77.07

SMH 8.00 years: +20 %: 1440 3 ’ 5 ’ 77.830 0.755 04 1.080 0.000 0.3 12.785 Surcharged
mins: Winter
FSR 100 yr: 100 7943 76.86

SMH 1.13  years: +20 %: 2880 0 ’ 6 ) 78.794 1928 13.8 2.180 0.000 13.6 1627.026 Surcharged
mins: Winter
FSR 100 yr: 100 79.45 76.84

SMH 1.14  years: +20 %: 2880 0 ’ 0 ’ 78.793 1.953 13.6 2.209 0.000 13.6 1624.709 Surcharged
mins: Winter
FSR 100 yr: 100 7933 76.76

SMH 1.15  years: +20 %: 2880 5 ' 7 ) 78.793 2.026 13.6 2.292 0.000 13.5 1621.248 Surcharged
mins: Winter
FSR 100 yr: 100 81.83 79.79

SMH 2.02  years: +20 %: 60 0 ’ 7 ’ 80.803 1.006 15.6 1.138 0.000 14.0 35.580 Surcharged
mins: Winter
FSR 100 yr: 100 8158 79.94

SMH 2.01  years: +20 %: 60 3 ' 9 ) 80.809 0.860 11.3 0.973 0.000 9.3 20.589 Surcharged
mins: Winter
FSR 100 yr: 100 78.89 76.88

SMH 8.02  years: +20 %: 1440 6 ’ 0 ’ 77.830 0.950 3.7 1.074 0.000 3.6 143.882  Surcharged
mins: Winter
FSR 100 yr: 100 78.68 76.77

SMH 8.03  years: +20 %: 1440 1 ' 0 ) 77.830 1.060 3.6 1.199 0.000 3.5 143.298  Surcharged
mins: Winter
FSR 100 yr: 100 78.50 76.55

SMH 1.18  years: +20 %: 1440 9 ’ 5 ’ 77.830 1.275 7.0 1.441 0.000 7.0 909.309  Surcharged
mins: Winter
FSR 100 yr: 100 78.58 76.48

SMH 1.20  years: +20 %: 1440 5 ’ 0 ’ 77.829 1.349 114 1.526 0.000 11.3 1116.769 Surcharged
mins: Winter
FSR 100 yr: 100 78.50 76.43

SMH 1.21 years: +20 %: 1440 0 ’ 9 : 77.828 1.389 11.3 1.571 0.000 11.3 1115.301 Surcharged
mins: Winter
FSR 100 yr: 100 8143 80.03

SMH 2.00 years: +20 %: 60 7 ’ 7 ) 80.812 0.775 11.0 0.877 0.000 6.6 13.741 Surcharged
mins: Winter
FSR 100 yr: 100 80.07 77.72

SMH 1.02  years: +20 %: 480 3 ’ 6 : 79.705 1.979 131 2.238 0.000 12.9 142.835  Surcharged
mins: Winter
FSR 100 yr: 100 80.21 77.68

SMH 1.03  years: +20 %: 480 7 ) 9 ) 79.704 2.015 129 2.279 0.000 12.6 142.347  Surcharged
mins: Winter
FSR 100 yr: 100 80.36 77.61

SMH 1.05  years: +20 %: 480 3 ’ 7 : 79.703 2.086 15.2 2.360 0.000 9.0 280.748  Surcharged
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Junctions Summary
Storm Phase: Surface Network 1
FSR 100 yr: 100 79.50 77.36
SMH 1.09  years: +20 %: 1440 0 ’ 2 ’ 79.221 1.859 5.2 2.102 0.000 5.2 496.690  Surcharged
mins: Winter
FSR 100 yr: 100 8140 79.72
SMH 2.03  years: +20 %: 60 1 ’ 0 : 80.791 1.071 19.3 1.211 0.000 14.2 58.027 Surcharged
mins: Winter
FSR 100 yr: 100 70.35 77.36
SMH 6.01 years: +20 %: 2880 4 ) 9 : 78.798 1451 34 2.077 0.000 1.9 132.982  Surcharged
mins: Winter
FSR 100 yr: 100
SMH 1.24  years: +20 %: 60 57'53 7620 76283 0076 88  0.086 0.000 88 49170  OK
mins: Winter
FSR 100 yr: 100 7814 76.68
SMH 10.00 vyears: +20 %: 1440 0 ’ 2 : 77.829 1147 1.3 1.298 0.000 1.2 42.681 Surcharged
mins: Winter
FSR 100 yr: 100 80.18 77.58
SMH 9.02  years: +20 %: 1440 5 ) 2 : 77.829 0.247 3.3 0.280 0.000 3.3 113.833 OK
mins: Winter
FSR 100 yr: 100 81.01 78.96
SMH 9.01 years: +20 %: 15 3 ' 3 ’ 79.035 0.072 31.6 0.081 0.000 31.0 14.777 OK
mins: Winter
FSR 100 yr: 100 8151 7966
SMH 9.00 years: +20 %: 15 8 ’ 8 ’ 79.749 0.081 32.0 0.092 0.000 31.6 14.787 OK
mins: Winter
FSR 100 yr: 100 78.67 76.51
SMH 1.19  years: +20 %: 1440 7 ) 7 : 77.829 1.312 9.8 1.484 0.000 9.7 1062.295 Surcharged
mins: Winter
FSR 100 yr: 100 7955 78.13
SMH 3.00 years: +20 %: 1440 8 ’ 9 ’ 79.222 1.083 0.6 1.225 0.000 0.2 1.486 Surcharged
mins: Winter
FSR 100 yr: 100 81.08 7944
SMH 5.03  years: +20 %: 30 8 ' 7 ’ 79.544 0.097 43.7 0.110 0.000 42.8 35.349 OK
mins: Winter
FSR 100 yr: 100 78.96 76.97
SMH 8.01  years: +20 %: 1440 9 ) 3 ’ 77.830 0.857 1.6 0.969 0.000 15 55.601 Surcharged
mins: Winter
FSR 100 yr: 100 78.70  76.39
SMH 1.22  years: +20 %: 1440 0 ’ 8 ’ 77.828 1430 8.9 1.617 0.000 8.8 1096.483 Surcharged
mins: Winter
FSR 100 yr: 100
SMH123  years:+20%:60 /0% 782% 76334 0076 88 0085 0000 88 49389  OK
mins: Winter
FSR 100 yr: 100 80.68 78.88
SMH 11.00 vyears: +20 %: 480 8 ’ 8 ’ 79.704 0.816 1.2 0.923 0.000 0.5 1.382 Surcharged
mins: Winter
FSR 100 yr: 100 7851 76.75
SMH 12.01 years: +20 %: 480 0 ’ 2 ’ 77.920 1.169 1.0 1.322 0.000 0.7 24.847 Surcharged
mins: Winter
FSR 100 yr: 100 78.08 76.85
SMH 12.00 vyears: +20 %: 480 0 ’ 0 : 77.920 1.070 24 1.211 0.000 21 26.292 Surcharged
mins: Winter
FSR 100 yr: 100 78.08 76.95
SMH 13.00 vyears: +20 %: 1440 0 ’ 0 : 77.829 0.879 0.8 0.994 0.000 0.8 26.495 Surcharged
mins: Winter
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CRITICAL STORM - SUDS MAX.

DEPTH

DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
Critical Storm Per ltem: Rank By: Max. Avg. Depth
Max Max. Total
Max. Max. Max. Max. . Flood Total Max. . Percentag
Max. Reside Dischar
Stormwat us DS us DS ed Lost Outflo e
Storm Event . . Inflow nt ge ) Status
er Control Elevati Elevati Depth Depth Volu Volume w Available
(L/s) Volume 3 Volume o
on(m) on(m) (m) (m) 3 me  (m?) (Lss) 3 (%)
M) () (m°)
FSR 100 yr:
100 years: 489.17 1407.04
Tank 4 +20 %: 2880 78.793 78.793 2.093 2.093 13.5 1 0.000 0.000 7.2 0 0.066 OK
mins: Winter
FSR 100 yr:
100 years: 273.15
Tank 2 +20 %: 1440 79.221 79.221 1.801 1.801 11.7 4 0.000 0.000 5.0 414.002 0.102 OK
mins: Winter
FSR 100 yr:
100 years: 160.97
Tank 1 +20 %: 480 79.704 79.704 2.054 2.054 244 6 0.000 0.000 7.6 104.227 0.216 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 1 +20 %: 30 81.344 81.336 0.099 0.116 3.4 1.076 0.000 0.000 2.7 2302 76.249 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 2 +20 %: 30 81.112 81.092 0.122 0.152 7.3 2.742 0.000 0.000 53 5138 69.721 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 3 +20 %: 30 81.060 81.051 0.095 0.111 3.0 1.029 0.000 0.000 25 2078 77.272 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving4  +20 %: 30 81.355 81.347 0.110 0.127 4.2 1.185 0.000 0.000 3.5 3.035 73.827 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 5  +20 %: 30 81.335 81.325 0.090 0.105 2.6 0.977 0.000 0.000 21 1.775 78.429 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 6 +20 %: 30 81.336 81.326 0.091 0.106 2.7 0.984 0.000 0.000 2.2 1.812  78.281 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 7 +20 %: 30 81.326 81.312 0.081 0.092 1.9 0.866 0.000 0.000 1.4 1.214  80.887 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 8 +20 %: 30 81.335 81.326 0.090 0.106 2.7 0.981 0.000 0.000 2.1 1.796  78.341 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 9  +20 %: 30 81.346 81.332 0.081 0.092 1.9 0.862 0.000 0.000 1.4 1.204  80.959 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 10 +20 %: 30 81.323 81.311 0.078 0.091 1.9 0.842 0.000 0.000 1.3 1.206  81.401 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 11 +20 %: 15 81.327 81.315 0.082 0.095 2.4 0.443 0.000 0.000 1.6 0817 80.536 OK
mins: Winter
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DOBA 2334 Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL

Report Details: Company Address:

Type: Stormwater Controls Summary

Storm Phase: Surface Network 1
FSR 100 yr:

Porous 100 years:

Paving 12 +20 %: 30 81.346 81.332 0.081 0.092 1.9 0.864 0.000 0.000 1.4 1.209 80.923 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 13 +20 %: 30 81.446 81.431 0.081 0.091 1.9 0.860 0.000 0.000 1.4 1.193  81.006 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 14 +20 %: 30 81.458 81.450 0.093 0.110 2.9 1.013 0.000 0.000 2.4 1.989 77.624 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 15 +20 %: 60 81.538 81.522 0.073 0.082 1.2 0.772 0.000 0.000 0.9 1.342  82.955 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 16 +20 %: 30 79.438 79.423 0.173 0.183 10.1 3.551 0.000 0.000 7.0 7439 60.673 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 17 +20 %: 30 81.252 81.241 0.087 0.101 2.4 0.936 0.000 0.000 1.8 1.547  79.328 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 18 +20 %: 30 81.340 81.324 0.095 0.104 2.6 0.993 0.000 0.000 2.0 1.686 78.082 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 19 +20 %: 30 81.333 81.322 0.088 0.102 2.5 0.953 0.000 0.000 2.0 1.635 78.966 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 20 +20 %: 30 79.364 79.357 0.099 0.117 3.4 1.080 0.000 0.000 2.8 2.384 76.151 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 21 +20 %: 30 79.345 79.330 0.080 0.090 1.9 0.850 0.000 0.000 1.3 1.152  81.223 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 24 +20 %: 30 80.545 80.530 0.080 0.090 1.5 0.424 0.000 0.000 1.3 1.025 81.403 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 25 +20 %: 30 80.546 80.532 0.081 0.092 1.9 0.863 0.000 0.000 1.4 1.203 80.934 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 26 +20 %: 30 81.045 81.031 0.080 0.091 1.9 0.853 0.000 0.000 1.3 1.163 81.174 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 27 +20 %: 30 81.041 81.023 0.076 0.083 1.2 0.398 0.000 0.000 1.0 0.765 82.531 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 28 +20 %: 60 80.024 80.003 0.059 0.063 0.4 0.305 0.000 0.000 0.2 0.351 86.614 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 29 +20 %: 30 80.044 80.029 0.079 0.089 1.8 0.840 0.000 0.000 1.3 1.112  81.449 OK
mins: Winter
FSR 100 yr:

Porous 100 years: g4 g9, 89980 0.079 0.090 1.8  0.846 0000 0.000 13 1137 81310 OK

Paving 30 +20 %: 30
mins: Winter
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DOBA 2334 Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL

Report Details: Company Address:

Type: Stormwater Controls Summary

Storm Phase: Surface Network 1
FSR 100 yr:

Porous 100 years:

Paving 33 +20 %: 180 80.019 80.017 0.067 0.077 1.2 3.230 0.000 0.000 0.7 3.232 84.062 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 34 +20 %: 30 80.675 80.524 0.160 0.184 16.9 6.566 0.000 0.000 7.1 9.010 58.834 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 35 +20 %: 60 80.642 80.632 0.202 0.342 6.5 8.211 0.000 0.000 54 7.467 39.942 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 36 +20 %: 60 79.142 79.134 0.189 0.194 11.7 7.652 0.000 0.000 7.5 14.912 57.523 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 37 +20 %: 30 80.941 80.926 0.076 0.086 1.7 0.810 0.000 0.000 1.1 1.005 82.109 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 38 +20 %: 30 80.254 80.244 0.089 0.104 2.6 0.967 0.000 0.000 2.0 1.718 78.646 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 39 +20 %: 30 80.944 80.928 0.079 0.088 1.4 0.417 0.000 0.000 1.2 0950 81.705 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 40 +20 %: 1440 79.107 79.107 0.142 0.167 0.2 1.548 0.000 0.000 0.9 7.397 65.808 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 41 +20 %: 1440 79.109 79.109 0.144 0.169 0.1 0.784 0.000 0.000 0.5 3.633 65.597 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 42 +20 %: 30 80.246 80.232 0.081 0.092 1.9 0.862 0.000 0.000 1.4 1.204  80.959 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 43 +20 %: 15 80.961 80.954 0.096 0.114 3.4 0.524 0.000 0.000 2.6 1.201  77.012 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 44 +20 %: 30 79.739 79.724 0.074 0.084 1.2 0.394 0.000 0.000 1.0 0.819 82.701 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 45 +20 %: 30 79.750 79.741 0.085 0.101 2.4 0.930 0.000 0.000 1.9 1.637  79.457 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 46 +20 %: 30 80.346 80.337 0.081 0.097 2.1 0.888 0.000 0.000 1.6 1431  80.396 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 47 +20 %: 30 80.359 80.353 0.094 0.113 3.1 1.034 0.000 0.000 25 2200 77.178 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 48 +20 %: 60 79.270 79.264 0.105 0.124 4.5 2.859 0.000 0.000 3.3 5.639 74.651 OK
mins: Winter
FSR 100 yr:

Porous 100years: 79743 79735 0078 0.092 1.9 0849 0000 0.000 14 1261 81254 OK

Paving 49 +20 %: 30
mins: Winter
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DOBA 2334 Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL

Report Details: Company Address:

Type: Stormwater Controls Summary

Storm Phase: Surface Network 1
FSR 100 yr:

Porous 100 years:

Paving 50 +20 %: 480 79.699 79.700 0.134 0.160 0.6 1.470 0.000 0.000 0.6 6.578 67.538 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 51 +20 %: 15 79.859 79.853 0.094 0.113 3.4 0.516 0.000 0.000 25 1.204 77.372 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 52 +20 %: 15 79.960 79.953 0.095 0.113 4.2 0.520 0.000 0.000 2.6 1463 77.161 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 53 +20 %: 480 79.675 79.675 0.110 0.135 0.4 1.230 0.000 0.000 0.5 4.078 72.840 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 54 +20 %: 480 79.705 79.705 0.140 0.165 0.4 0.762 0.000 0.000 04 4260 66.554 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 55 +20 %: 30 79.959 79.949 0.094 0.109 2.9 1.016 0.000 0.000 2.3 1913 77.574 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 56 +20 %: 60 79.741 79.723 0.076 0.083 1.2 0.792 0.000 0.000 1.0 1.330 82.504 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 57 +20 %: 15 80.068 80.061 0.103 0.121 3.9 0.559 0.000 0.000 3.1 1.394 75.468 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 58 +20 %: 15 79.850 79.836 0.085 0.096 2.5 0.453 0.000 0.000 1.6 0.783 80.102 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 59 +20 %: 30 79.864 79.847 0.099 0.107 2.8 1.029 0.000 0.000 2.2 1.782 77.274 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 60 +20 %: 480 79.706 79.706 0.141 0.166 0.7 1.536 0.000 0.000 0.7 7.790 66.084 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 62 +20 %: 60 80.063 80.043 0.198 0.203 124 8.010 0.000 0.000 7.9 16.071 55.571 OK
mins: Winter
FSR 100 yr:
100 years: 1097.29

Tank 5 +20 %: 1440 77.828 77.828 1.409 1.409 11.3 72.698 0.000 0.000 8.9 8 2.257 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 63 +20 %: 30 79.161 79.152 0.096 0.112 3.0 0.994 0.000 0.000 25 2031 77134 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 64 +20 %: 30 79.058 79.048 0.093 0.108 2.8 0.964 0.000 0.000 2.3 1.831 77.822 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 65 +20 %: 30 78.941 78.925 0.076 0.085 1.6 0.769 0.000 0.000 1.0 0.952 82.321 OK
mins: Winter
FSR 100 yr:

Porous  100years: 70964 78955 0.099 0.115 3.3  1.028 0000 0.000 27 2260 76366 OK

Paving 66 +20 %: 30
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
FSR 100 yr:
Porous 100 years:
Paving 67 +20 %: 2880 78.777 78.777 0.262 0.287 0.1 2.639 0.000 0.000 04 7.675 39.314 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 69 +20 %: 30 78.855 78.843 0.090 0.103 2.5 0.924 0.000 0.000 2.0 1.605 78.757 OK
mins: Winter
FSR 100 yr:
Tank3 ~ 00Years: Lo o0 78708 1.547 1547 46 59108 0.000 0.000 0.8 53688 0504  OK
+20 %: 2880 : ) ’ ' ’ ’ ’ ’ ’ : :
mins: Winter
FSR 100 yr:
Detention 100 years:
Basin 1 +20 %: 480 79.704 79.704 0.154 0.154 9.4 13.413 0.000 0.000 4.2 40.530 54.242 OK
mins: Winter
FSR 100 yr:
Detention 100 years:
Basin 2 +20 %: 1440 79.221 79.221 0.041 0.041 1.3 7.897 0.000 0.000 2.2 29.334 82.892 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20 %: 15 80.865 80.840 0.000 0.000 0.0 0.000 0.000 0.000 0.0 0.000 100.000 OK
130 mins:
Summer
FSR 100 yr:
Porous 100 years:
Paving +20 },2) 60. 80.770 80.769 0.155 0.179 1.7 0.835 0.000 0.000 1.5 2244 63.337 OK
129 PR
mins: Winter
FSR 100 yr:
el 100 years:
Paving +20 % 15‘ 79.757 79.749 0.092 0.109 3.1 0.504 0.000 0.000 2.4 1.060 77.862 OK
125 AT
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 61 +20 %: 30 79.742 79.723 0.077 0.083 1.1 0.399 0.000 0.000 1.0 0.733  82.480 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 80 +20 %: 30 79.841 79.823 0.076 0.083 1.1 0.397 0.000 0.000 1.0 0.717  82.555 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 31 +20 %: 30 80.579 80.570 0.114 0.130 4.5 1.219 0.000 0.000 3.7 3.202 73.077 OK
mins: Winter
FSR 100 yr:
FETE 100 years:
Paving +20 %: 15‘ 79.899 79.885 0.084 0.095 2.4 0.448 0.000 0.000 1.5 0.768 80.329 OK
134 AT
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 32 +20 %: 30 80.742 80.723 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738  82.443 OK
mins: Winter
FSR 100 yr:
et 100 years:
Paving +20 %: 24'0 79.012 78.995 0.047 0.055 0.1 0.255 0.000 0.000 0.1 0.274  88.826 OK
123 R
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20 % 30' 79.054 79.043 0.089 0.103 2.5 0.959 0.000 0.000 2.0 1.598 78.819 OK
122 AT
mins: Winter
FSR 100 yr:
PO 100 years:
Paving +20 }J% 30' 79.053 79.040 0.088 0.100 2.3 0.937 0.000 0.000 1.8 1479  79.305 OK
120 PR
mins: Winter
FSR 100 yr:
Porous 460 years:
Paving +20 XA) 15‘ 79.047 79.031 0.082 0.091 2.3 0.433 0.000 0.000 14 0.705 80.978 OK
118 mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
POOUS 105 carer
Paving +20¥/_15' 79.048 79.032 0.083 0.092 2.3 0.438 0.000 0.000 14 0.724  80.769 OK
117 o=
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20°/,15' 79.048 79.032 0.083 0.092 2.3 0.437 0.000 0.000 14 0.722  80.802 OK
115 A
mins: Winter
FSR 100 yr:
Pl 100 years:
Paving +200/,15' 79.048 79.032 0.083 0.092 2.3 0.438 0.000 0.000 14 0.724 80.769 OK
113 O
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20°/_30' 79.542 79.523 0.077 0.083 1.2 0.401 0.000 0.000 1.0 0.743  82.407 OK
133 ~ 70
mins: Winter
FSR 100 yr:
e 100 years:
Paving +20 %: 15‘ 79.357 79.349 0.092 0.109 3.1 0.503 0.000 0.000 2.3 1.049 77.934 OK
132 oo
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20°/,30' 80.102 80.083 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738  82.443 OK
128 O
mins: Winter
FSR 100 yr:
FlorE 100 years:
Paving +20}J//_ 30' 79.842 79.824 0.077 0.084 1.2 0.402 0.000 0.000 1.0 0.760 82.367 OK
126 o 70
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 68 +20 %: 15 79.757 79.749 0.092 0.109 3.1 0.503 0.000 0.000 2.3 1.049 77.934 OK
mins: Winter
FSR 100 yr:
e 100 years:
Paving +20 % 15‘ 81.357 81.349 0.092 0.109 3.1 0.503 0.000 0.000 2.3 1.049 77.934 OK
107 ey
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20},//_ 30' 81.342 81.324 0.077 0.084 1.2 0.402 0.000 0.000 1.0 0.760 82.367 OK
106 AT
mins: Winter
P FSR 100 yr:
orous 100 years:
Paving +20,J/_30' 81.442 81.423 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738  82.443 OK
104 o0
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20 o/,30' 81.442 81.423 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738  82.443 OK
124 o0
mins: Winter
FSR 100 yr:
Detention 100 years:
Basin4  +20 %: 2880 78.793 78.793 0.193 0.193 2.9 54.836 0.000 0.000 2.3 108.937 38.659 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 84 +20 %: 15 79.759 79.751 0.094 0.111 3.2 0.513 0.000 0.000 25 1.109 77.498 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 82 +20 %: 480 79.690 79.690 0.125 0.150 0.2 0.686 0.000 0.000 04 2546 69.890 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20(y,30' 81.442 81.423 0.077 0.083 1.1 0.399 0.000 0.000 1.0 0.733  82.480 OK
103 A
mins: Winter
= FSR 100 yr:
orous 100 years:
Paving +20 %: 30' 81.342 81.323 0.077 0.083 1.1 0.399 0.000 0.000 1.0 0.733  82.480 OK
e mins: Winter
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DOBA 2334 Date:

Residential Zone lands at Ratoath 06/06/2024

Surface Water Calculations Designed by: Checked by: Approved By:

EC AL AL

Report Details: Company Address:

Type: Stormwater Controls Summary

Storm Phase: Surface Network 1
FSR 100 yr:

Porous 100 years:

Paving 23 +20 %: 30 81.042 81.023 0.077 0.083 1.1 0.399 0.000 0.000 1.0 0.733 82.480 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 22 +20 %: 60 80.534 80.515 0.069 0.075 0.9 0.722 0.000 0.000 0.6 0.935 84.054 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 86 +20 %: 30 81.042 81.023 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738 82.443 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 78 +20 %: 30 81.322 81.303 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738 82.443 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 77 +20 %: 30 81.322 81.303 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738 82.443 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 95 +20 %: 30 81.042 81.023 0.077 0.083 1.1 0.398 0.000 0.000 1.0 0.723 82.519 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving +20 },//o 30' 81.042 81.023 0.077 0.083 1.2 0.401 0.000 0.000 1.0 0.754 82.403 OK

108 mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 93 +20 %: 30 81.042 81.023 0.077 0.083 1.1 0.398 0.000 0.000 1.0 0.728 82.516 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 76 +20 %: 30 81.322 81.304 0.077 0.084 1.2 0.402 0.000 0.000 1.0 0.760 82.367 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 70 +20 %: 30 81.322 81.303 0.077 0.083 1.1 0.398 0.000 0.000 1.0 0.723 82.519 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 97 +20 %: 30 81.322 81.303 0.077 0.083 1.1 0.398 0.000 0.000 1.0 0.728 82.516 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 90 +20 %: 30 81.322 81.303 0.077 0.083 1.1 0.399 0.000 0.000 1.0 0.733 82.480 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 91 +20 %: 15 81.337 81.329 0.092 0.109 3.1 0.504 0.000 0.000 24 1.060 77.862 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 89 +20 %: 30 81.322 81.303 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738 82.443 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 88 +20 %: 15 81.351 81.337 0.086 0.097 2.5 0.456 0.000 0.000 1.7 0.803 79.978 OK
mins: Winter
FSR 100 yr:

Porous 100 years:

Paving 87 +20 %: 15 81.358 81.350 0.093 0.110 3.1 0.506 0.000 0.000 24 1.066  77.811 OK
mins: Winter
FSR 100 yr:

Porous  100years: g4 647 80647 0182 0207 09 0973 0000 0.000 19 1123 57301 OK

Paving 96 +20 %: 60
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
FSR 100 yr:
Eorgus 100 years:
aving +20 %: 15 80.117 80.109 0.092 0.109 3.1 0.503 0.000 0.000 2.3 1.052  77.908 OK
127 - .
mins: Winter
Porous FSR 100 yr:
Pavi 100years: g5 492 80.173 0.077 0.083 12 0400 0000 0.000 1.0 0738 82443 OK
aving +20 %: 30 . . . . . . . . . . .
131 mins: Winter
Porous FSR 100 yr:
Pavi 100 years: o
aving +20 %: 30 79.342 79.323 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738 82.443 K
109 mins: Winter
Porous FSR 100 yr:
Pavi 100 years:
aving +20 %: 30 79.045 79.028 0.080 0.088 1.4 0.419 0.000 0.000 1.2 0.934 81.598 OK
119 ~ 70
mins: Winter
Porous FSR 100 yr:
Pavi 100 years:
aving +20 %: 30 79.047 79.031 0.082 0.091 1.6 0.431 0.000 0.000 1.3 1.068 81.077 OK
e mins: Winter
Porous FSR 100 yr:
- 100 years:
Paving +20 %: 30 79.035 79.013 0.070 0.073 0.8 0.356 0.000 0.000 0.6 0414 84.394 OK
116 mins: Winter
Porous FSR 100 yr:
Pavi 100 years:
aving +20 %: 360 79.006 78.994 0.041 0.054 0.0 0.237 0.000 0.000 0.0 0.250 89.592 OK
112 o 70
mins: Winter
Porous FSR 100 yr:
Paving | 20YS%'S"  79.047 79031 0082 0.091 23 0434 0000 0000 14 0708 80945  OK
121 mins: Winter
Porous FSR 100 yr:
; 100 years:
Paving +20 %: 180 79.012 78.995 0.047 0.055 0.1 0.253 0.000 0.000 0.1 0.231  88.895 OK
B mins: Winter
Porous FSR 100 yr:
Pavi 100 years: o
aving +20 %: 60 79.124 79.101 0.059 0.061 0.3 0.300 0.000 0.000 0.2 0.274 86.855 K
" mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 85 +20 %: 15 79.148 79.132 0.083 0.092 2.3 0.437 0.000 0.000 14 0.722 80.802 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 94 +20 %: 15 81.448 81.432 0.083 0.092 2.3 0.438 0.000 0.000 14 0724 80.769 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 92 +20 %: 15 81.448 81.433 0.083 0.093 2.3 0.439 0.000 0.000 14 0.727 80.737 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 75 +20 %: 60 81.425 81.402 0.060 0.062 0.3 0.304 0.000 0.000 0.2 0.290 86.661 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 79 +20 %: 15 81.448 81.432 0.083 0.092 2.3 0.438 0.000 0.000 14 0724 80.769 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 74 +20 %: 15 81.448 81.432 0.083 0.092 2.3 0.437 0.000 0.000 14 0.722 80.802 OK
mins: Winter
FSR 100 yr:
Porous  100years: g4 399 81384 0.084 0.094 24 0446 0000 0.000 15 0757 80430 OK

Paving 73 +20 %: 15
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
FSR 100 yr:
Porous 100 years:
Paving 72 +20 %: 15 81.328 81.312 0.083 0.092 2.3 0.437 0.000 0.000 14 0.722 80.802 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 71 +2_0 %: 60 81.312 81.289 0.067 0.069 0.6 0.339 0.000 0.000 04 0.469 85.103 OK
mins:
Summer
FSR 100 yr:
Porous 100 years:
Paving +20¥/_ 30' 81.242 81.223 0.077 0.083 1.2 0.400 0.000 0.000 1.0 0.738  82.443 OK
102 ~ 7o
mins: Winter
FSR 100 yr:
Pl 100 years:
Paving +20},2),15' 81.298 81.282 0.083 0.092 2.3 0.437 0.000 0.000 14 0.722  80.802 OK
i mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 98 +20 %: 15 81.251 81.237 0.086 0.097 2.5 0.456 0.000 0.000 1.7 0.803 79.978 OK
mins: Winter
FSR 100 yr:
FEmaUE 100 years:
Paving +20“V'28.80 81.246 81.242 0.031 0.052 0.0 0.206 0.000 0.000 0.0 0.124  90.953 OK
100 - /0. £
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 99 +20 %: 15 81.298 81.282 0.083 0.092 2.3 0.437 0.000 0.000 14 0.719  80.835 OK
mins: Winter
FSR 100 yr:
. 100 years:
Tree Pit 2 +20 %: 15 79.891 79.885 0.081 0.085 2.2 0.132 0.000 0.000 2.1 0.880 93.787 OK
mins: Winter
FSR 100 yr:
T . 100 years:
ree Pit 3 +20 %: 60 80.813 80.812 0.703 0.712 4.6 1.132 0.000 0.000 3.1 6.704  46.804 OK
mins: Winter
FSR 100 yr:
T . 100 years:
ree Pit 8 +20 %: 15 80.191 80.187 0.081 0.087 2.2 0.135 0.000 0.000 2.0 0.881 93.678 OK
mins: Winter
FSR 100 yr:
. 100 years:
Tree Pit 9 +20 %: 15 80.251 80.249 0.141 0.149 104 0.232 0.000 0.000 10.0 4.650 89.110 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
19 +20 %: 15 80.178 80.167 0.068 0.067 0.8 0.108 0.000 0.000 0.8 0.277  94.920 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
20 +20 %: 30 79.869 79.857 0.059 0.057 0.2 0.093 0.000 0.000 0.2 0.123  95.642 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
21 +20 %: 15 79.923 79.921 0.113 0.121 6.5 0.187 0.000 0.000 6.3 2.783 91.188 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
29 +20 %: 30 79.089 79.090 0.179 0.190 1.2 0.295 0.000 0.000 05 0.866 86.129 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
25 +20 %: 15 80.445 80.443 0.135 0.143 9.6 0.222 0.000 0.000 94 4295 89.571 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
26 +20 %: 15 80.412 80.409 0.102 0.109 5.0 0.169 0.000 0.000 4.8 2.057 92.061 OK
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
FSR 100 yr:
Tree Pit 100 years:
27 +20 %: 15 80.382 80.373 0.072 0.073 1.2 0.115 0.000 0.000 1.1 0.435 94.580 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
28 +20 %: 15 80.316 80.314 0.106 0.114 4.7 0.176 0.000 0.000 4.3 1.935 91.746 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
10 +20 %: 15 80.175 80.164 0.065 0.064 0.6 0.103 0.000 0.000 0.6 0.196 95.141 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
12 +20 %: 60 80.812 80.812 0.702 0.712 2.7 1.132 0.000 0.000 1.8 3.985 46.816 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
13 +20 %: 15 80.025 80.023 0.115 0.123 6.8 0.190 0.000 0.000 6.6 2.896 91.051 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
14 +20 %: 60 80.802 80.803 0.492 0.503 1.7 0.797 0.000 0.000 1.4 2417 62.563 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
16 +20 %: 180 80.149 80.149 0.239 0.249 0.1 0.391 0.000 0.000 0.6 0.348 81.642 OK
mins: Winter
FSR 100 yr:
. 100 years:
Tree Pit 4 +20 %: 120 80.683 80.683 0.773 0.783 0.6 1.245 0.000 0.000 1.9 1.779 41484 OK
mins: Winter
FSR 100 yr:
Tree Pit5 100Y€ars: g 005 78825 0215 0225 0.0  0.352 0000 0.000 01 0898 83480 OK
+20 %: 2880 ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
mins: Winter
FSR 100 yr:
. 100 years:
Tree Pit 6 o 78.825 78.825 0.315 0.325 0.0 0.512 0.000 0.000 04 1.013  75.921 OK
+20 %: 960
mins: Winter
FSR 100 yr:
100 years:
Tree Pit 7 +20 %: 15 78.509 78.500 0.000 0.000 0.0 0.000 0.000 0.000 0.0 0.000 100.000 OK
mins:
Summer
FSR 100 yr:
Tree Pit 100 years:
11 +20 %: 2880 78.452 78.452 0.442 0.452 0.0 0.715 0.000 0.000 0.6 1.362 66.412 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
17 +20 %: 1440 78.603 78.603 0.343 0.353 0.0 0.556 0.000 0.000 1.4 1.038 73.848 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
18 +20 %: 2880 78.794 78.794 0.884 0.894 0.1 1.422 0.000 0.000 0.8 8.684 33.167 OK
mins: Winter
FSR 100 yr:
. 100 years:
Tree Pit 1 +20 %: 480 79.706 79.706 0.796 0.806 2.0 1.282 0.000 0.000 2.0 22939 39.747 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
29 +20 %: 480 79.706 79.706 0.796 0.806 0.6 1.281 0.000 0.000 1.3 7.084 39.775 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
23 +20 %: 30 78.969 78.957 0.059 0.057 0.2 0.093 0.000 0.000 0.2 0.128 95.623 OK
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
FSR 100 yr:
Tree Pit 100 years:
31 +20 %: 2880 78.793 78.793 0.783 0.793 0.1 1.262 0.000 0.000 0.8 10.145 40.709 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
24 +20 %: 15 78.796 78.792 0.086 0.092 2.9 0.143 0.000 0.000 2.8 1.194  93.298 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
32 +20 %: 2880 78.793 78.793 0.883 0.893 0.3 1421 0.000 0.000 24 23413 33.208 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
30 +20 %: 2880 78.763 78.763 0.953 0.963 0.0 1.533 0.000 0.000 0.6 4.152 27.950 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
33 +20 %: 2880 78.820 78.820 1.310 1.320 0.2 2.104 0.000 0.000 1.2 18.197 28.138 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
34 +20 %: 2880 78.820 78.820 1.210 1.220 0.4 1.944 0.000 0.000 2.1 27.264 33.615 OK
mins: Winter
FSR 100 yr:
Tree Pit 100 years:
15 +20 %: 60 80.769 80.770 0.359 0.370 1.0 0.583 0.000 0.000 0.9 1.416  72.589 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 17 +20 %: 30 80.863 80.834 0.113 0.084 1.9 0.686 0.000 0.000 1.0 0.809 78.042 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 18 +20 %: 30 80.763 80.734 0.113 0.084 1.9 0.685 0.000 0.000 1.0 0.814 78.066 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 20 +20 %: 30 80.269 80.239 0.119 0.089 2.2 0.720 0.000 0.000 1.2 1.005 76.973 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 19 +20 %: 30 79.968 79.938 0.118 0.088 2.2 0.716 0.000 0.000 1.2 0.983 77.091 OK
mins: Winter
FSR 100 yr:
Raingard 100years: g4 401 81372 0151 0122 50  0.856 0.000 0.000 3.1 1406 70401 OK
en1 +20 %: 15
mins: Winter
FSR 100 yr:
Raingard 100 years: g4 185 81157 0.132 0.107 3.9 0723 0000 0.000 22 1.045 73915 OK
en 2 +20 %: 15
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 3 +20 %: 30 81.166 81.139 0.116 0.089 2.0 0.626 0.000 0.000 1.2 0.996 77.388 OK
mins: Winter
FSR 100 yr:
Raingard 100years: g4 178 81154 0128 0104 3.8 0703 0000 0.000 2.0 0987 74621 OK
en4 +20 %: 15
mins: Winter
FSR 100 yr:
Raingard 100years: g4 490 81464 0140 0114 44 0767 0000 0000 26 1187 72324 OK
enb5 +20 %: 15
mins: Winter
FSR 100 yr:
Raingard 100years: g4 563 81237 0.113 0087 1.8 0613 0000 0000 1.1 0895 77.869  OK

en 10 +20 %: 30
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
FSR 100 yr:
Raingard 100 years:
en 6 +20 %: 15 81.405 81.377 0.155 0.127 5.2 0.852 0.000 0.000 34 1492 69.262 OK
mins: Winter
FSR 100 yr:
Raingard 100years: g 997 89982 0.097 0082 1.6  0.301 0000 0000 09 0427 80697 OK
en7 +20 %: 15
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 12 +20 %: 30 81.255 81.227 0.105 0.077 1.6 0.725 0.000 0.000 0.7 0.613 79.483 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
on 14 +20 %: 30 81.349 81.330 0.099 0.080 1.1 0.328 0.000 0.000 0.9 0.661 80.498 OK
mins: Winter
FSR 100 yr:
Raingard 100years: 79 549 79530 0.099 0080 11  0.326 0000 0000 0.8 0647 80597 OK
en 15 +20 %: 30
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 11 +20 %: 30 79.263 79.237 0.113 0.087 1.8 0.613 0.000 0.000 1.1 0.899 77.866 OK
mins: Winter
FSR 100 yr:
Raingard 100 years: g4 148 81125 0.098 0.075 11 0423 0000 0.000 06 0474 81.046 OK
en8 +20 %: 30
mins: Winter
FSR 100 yr:
Raingard 100years: g1 150 89127 0100 0077 12 0435 0000 0000 0.7 0549 80498  OK
en9 +20 %: 30
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 13 +20 %: 60 79.248 79.223 0.098 0.073 1.0 0.686 0.000 0.000 0.6 0.837 80.601 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 16 +20 %: 30 79.096 79.055 0.146 0.105 3.9 1.304 0.000 0.000 2.1 1.816  71.740 OK
mins: Winter
FSR 100 yr:
Raingard 100years: 79984 79972 0134 0122 35 0655 0000 0000 1.8 0925 72.840 OK
en 21 +20 %: 15
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 22 +20 %: 30 80.155 80.134 0.105 0.084 14 0.405 0.000 0.000 1.0 0.787 79.543 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 25 +20 %: 30 79.958 79.933 0.108 0.083 1.5 0.531 0.000 0.000 1.0 0.749 78.993 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 24 +20 %: 30 80.063 80.034 0.113 0.084 1.9 0.693 0.000 0.000 1.0 0.810 78.058 OK
mins: Winter
FSR 100 yr:
Raingard 100 years:
en 23 +20 %: 30 80.005 79.961 0.155 0.111 4.4 1.248 0.000 0.000 24 2138 70.450 OK
mins: Winter
FSR 100 yr:
Detenon 1Yo o 78798 78.798 0148 0148 0.4 6310 0000 0000 03 10720 38270  OK
mins: Winter
FSR 100 yr:
Filter 100 years:
Drain 1 +20 %: 60 80.787 80.791 0.740 0.841 8.5 7.398 0.000 0.000 5.9 12598 24.705 OK
mins: Winter
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DOBA 2334 Date:
Residential Zone lands at Ratoath 06/06/2024
Surface Water Calculations Designed by: Checked by: Approved By:
EC AL AL
Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Surface Network 1
FSR 100 yr:
Porous 100 years:
Paving 81 +20 %: 15 79.849 79.835 0.084 0.095 2.4 0.447 0.000 0.000 1.5 0.765 80.361 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving 83 +20 %: 30 79.751 79.738 0.086 0.098 2.2 0.919 0.000 0.000 1.7 1.386  79.710 OK
mins: Winter
FSR 100 yr:
Porous 100 years:
Paving +20},'/,14'40 77.692 77.692 0.277 0.302 0.6 11.580 0.000 0.000 0.7 19.947 35.699 OK
135 AT
mins: Winter
FSR 100 yr:
e 100 years:
Paving +20 %'486 77.921 77.921 0.256 0.281 2.5 10.066 0.000 0.000 2.4 26.639 40.453 OK
136 PR
mins: Winter
FSR 100 yr:
Filter 100 years:
Drain 2 +20 %: 480 77.921 77.921 1.271 1.321 2.1 5.183 0.000 0.000 1.0 25.158 11.233 OK
mins: Winter
FSR 100 yr:
Raingard 100years: ;7850 77860 0960 0.960 02 4201 0000 0.000 06 6404 13698  OK

en 26 +20 %: 1440
mins: Winter
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Project Residential Zone Lands at Ballybin, Ratoath, Co. Meath
Project No. DOBA2334

Calculation Interception Calculations

Sub-Catchment 1

Interception Calculation

Interception Storage required

Tree Pit

Interception Storage required

Sub-Catchment area x min. rainfall

2

Sub-Catchment Area = 11386|m
Minimum Rainfall = 10{mm
Total required = 114|m®

Interception Storage Provided

Area Type SuDS Feature Interception Volume
Tree Pit = 15.6|m*
Rain garden = 19.2|m*
Permeable Paving = 103.5|m>
Bioretention Areas = 5.8|m>
Attenuation Tank = 11.3|m*
Total provided = 155|m*

Interception Storage Provided

Interception Storage Required

Length 2.0 m
Width 2.0 m
Depth of stone below invert 0.75 m
Void ratio 0.4

Volume 1.2 m®
No. Tree Pits 13 nr
Interception Volume 15.6 m®
Rain garden

Length 240.0 m
Width 1.0 m
Depth of stone below invert 0.2 m
Voids Ratio 0.4
Interception Volume 19.2 m®
Permeable Paving

Area 862.5 m?
Depth of stone below invert 0.3 m
Voids Ratio 0.4
Interception Volume 103.5 m®
Bioretention Areas

Area 144.0 m?
Depth of stone below invert 0.1 m
Voids Ratio 0.4
Interception Volume 5.8 m®
Attenuation Tank

Length 22.7 m
Width 8.3 m
Depth of Stone below invert 0.2 m
Void Ratio 0.4
Interception Volume 11.3 m®
|Tota| Interception Storage Provided 155.4 |m3




Project Residential Zone Lands at Ballybin, Ratoath, Co. Meath
Project No. DOBA2334

Calculation Interception Calculations

Sub-Catchment 2

Interception Calculation

Interception Storage required

Tree Pit

Interception Storage required

Sub-Catchment area x min. rainfall

Sub-Catchment Area = 7431|m?

Minimum Rainfall = 10|mm

Total required = 74|m®

Interception Storage Provided

Area Type SuDS Feature Interception Volume

Tree Pit = 7.2|m?

Rain garden = 11.2|m*

Permeable Paving = 88.5|m°

Bioretention Areas = 6.8|m*

Attenuation Tank = 21.4/m°

Total provided = 135|m®

Interception Storage Provided > Interception Storage Required

Length 2.0 m
Width 2.0 m
Depth of stone below invert 0.75 m
Void ratio 0.4

Volume 1.2 m®
No. Tree Pits 6 nr
Interception Volume 7.2 m®
Rain garden

Length 140.0 m
Width 1.0 m
Depth of stone below invert 0.2 m
Voids Ratio 0.4
Interception Volume 11.2 m®
Permeable Paving

Area 737.5 m?
Depth of stone below invert 0.3 m
Voids Ratio 0.4
Interception Volume 88.5 m®
Bioretention Areas

Area 169.0 m?
Depth of stone below invert 0.1 m
Voids Ratio 0.4
Interception Volume 6.8 m®
Attenuation Tank

Length 31.0 m
Width 11.5 m
Depth of Stone below invert 0.2 m
Void Ratio 0.4
Interception Volume 21.4 m®
|Tota| Interception Storage Provided 135.1 |m3




Project Residential Zone Lands at Ballybin, Ratoath, Co. Meath

Project No. DOBA2334
Calculation Interception Calculations
Sub-Catchment 3

Interception Storage required

Interception Storage required Sub-Catchment area x min. rainfall

Interception Calculation

Tree Pit

Sub-Catchment Area = 3311[m?

Minimum Rainfall = 10|mm

Total required = 33|m*

Interception Storage Provided

Area Type SuDS Feature Interception Volume

Tree Pit = 2.4[m*

Rain garden = 4.4|m*

Permeable Paving = 27.0{m*

Bioretention Areas = 1.7|m*

Attenuation Tank = 2.2|m*

Total provided = 38|m°

Interception Storage Provided > Interception Storage Required

Length 2.0 m
Width 2.0 m
Depth of stone below invert 0.75 m
Void ratio 0.4

Volume 1.2 m®
No. Tree Pits 2 nr
Interception Volume 2.4 m®
Rain garden

Length 55.0 m
Width 1.0 m
Depth of stone below invert 0.2 m
Voids Ratio 0.4
Interception Volume 4.4 m®
Permeable Paving

Area 225.0 m?
Depth of stone below invert 0.3 m
Voids Ratio 0.4
Interception Volume 27.0 m®
Bioretention Areas

Area 42.0 m?
Depth of stone below invert 0.1 m
Voids Ratio 0.4
Interception Volume 1.7 m®
Attenuation Tank

Length 6.5 m
Width 5.6 m
Depth of Stone below invert 0.2 m
Void Ratio 0.4
Interception Volume 2.2 m®
|Tota| Interception Storage Provided 37.7 |m3




Project Residential Zone Lands at Ballybin, Ratoath, Co. Meath
Project No. DOBA2334

Calculation Interception Calculations

Sub-Catchment 4

Interception Storage required

Interception Storage required Sub-Catchment area x min. rainfall

Interception Calculation

Tree Pit

Sub-Catchment Area = 10416|m?

Minimum Rainfall = 10|mm

Total required = 104|m®

Interception Storage Provided

Area Type SuDS Feature Interception Volume

Tree Pit = 16.8|m*

Rain garden = 14.4|m*

Permeable Paving = 79.5|m°

Bioretention Areas = 11.7|m*

Attenuation Tank = 27.3[m°

Total provided = 150|m®

Interception Storage Provided > Interception Storage Required

Length 2.0 m
Width 2.0 m
Depth of stone below invert 0.75 m
Void ratio 0.4

Volume 1.2 m®
No. Tree Pits 14 nr
Interception Volume 16.8 m®
Rain garden

Length 180.0 m
Width 1.0 m
Depth of stone below invert 0.2 m
Voids Ratio 0.4
Interception Volume 14.4 m®
Permeable Paving

Area 662.5 m?
Depth of stone below invert 0.3 m
Voids Ratio 0.4
Interception Volume 79.5 m®
Bioretention Areas

Area 293.0 m?
Depth of stone below invert 0.1 m
Voids Ratio 0.4
Interception Volume 11.7 m®
Attenuation Tank

Length 33.0 m
Width 13.8 m
Depth of Stone below invert 0.2 m
Void Ratio 0.4
Interception Volume 27.3 m®
|Tota| Interception Storage Provided 149.7 |m3




Project Residential Zone Lands at Ballybin, Ratoath, Co. Meath

Project No. DOBA2334
Calculation Interception Calculations
Sub-Catchment 5

Interception Storage required

Interception Storage required Sub-Catchment area x min. rainfall

Interception Calculation

Sub-Catchment Area = 5292|m?

Minimum Rainfall = 10|mm

Total required = 53|m*

Interception Storage Provided

Area Type SuDS Feature Interception Volume

Tree Pit = 0.0[m*

Rain garden = 0.0|m*

Permeable Paving = 0.0|m*

Bioretention Areas = 0.0{m?

Attenuation Tank = 9.9|m?

Total provided = 10{m®

Interception Storage Provided < Interception Storage Required

Tree Pit

Length 2.0 m
Width 2.0 m
Depth of stone below invert 0.75 m
Void ratio 0.4

Volume 1.2 m®
No. Tree Pits 0 nr
Interception Volume 0.0 m®
Rain garden

Length 0.0 m
Width 1.0 m
Depth of stone below invert 0.2 m
Voids Ratio 0.4
Interception Volume 0.0 m®
Permeable Paving

Area 0.0 m?
Depth of stone below invert 0.3 m
Voids Ratio 0.4
Interception Volume 0.0 m®
Bioretention Areas

Area 0.0 m?
Depth of stone below invert 0.1 m
Voids Ratio 0.4
Interception Volume 0.0 m®
Attenuation Tank

Length 15.0 m
Width 11.0 m
Depth of Stone below invert 0.2 m
Void Ratio 0.4
Interception Volume 9.9 m®
|Tota| Interception Storage Provided 9.9 |m3




Project Residential Zone Lands at Ballybin, Ratoath, Co. Meath

Project No. DOBA2334
Calculation Interception Calculations
Sub-Catchment 6

Interception Storage required

Interception Storage required Sub-Catchment area x min. rainfall

Interception Calculation

Tree Pit

Sub-Catchment Area = 1788|m?

Minimum Rainfall = 10|mm

Total required = 18[m*

Interception Storage Provided

Area Type SuDS Feature Interception Volume

Tree Pit = 0.0[m*

Rain garden = 0.4|m*

Permeable Paving = 23.2|m*

Bioretention Areas = 0.0{m?

Attenuation Tank = 0.0{m?

Total provided = 24|m®

Interception Storage Provided > Interception Storage Required

Length 2.0 m
Width 2.0 m
Depth of stone below invert 0.75 m
Void ratio 0.4

Volume 1.2 m®
No. Tree Pits 0 nr
Interception Volume 0.0 m®
Rain garden

Length 5.0 m
Width 1.0 m
Depth of stone below invert 0.2 m
Voids Ratio 0.4
Interception Volume 0.4 m®
Permeable Paving

Area 193.0 m?
Depth of stone below invert 0.3 m
Voids Ratio 0.4
Interception Volume 23.2 m®
Bioretention Areas

Area 0.0 m?
Depth of stone below invert 0.1 m
Voids Ratio 0.4
Interception Volume 0.0 m®
Attenuation Tank

Length 0.0 m
Width 0.0 m
Depth of Stone below invert 0.2 m
Void Ratio 0.4
Interception Volume 0.0 m®
|Tota| Interception Storage Provided 23.6 |m3
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CONFIRMATION OF FEASIBILITY

Alan Lambe

Donnachadh O’Brien & Associates Consulting Engineers
Unit 5C

EIm House

Millenium Park

Naas

Kildare

W9I1P9OP8

20 June 2024

Our Ref: CDS24003830 Pre-Connection Enquiry
Residential Zone Lands, Ballybin Road, Ratoath, Co. Meath

Dear Applicant/Agent,

We have completed the review of the Pre-Connection Enquiry.

Uisce Eireann has reviewed the pre-connection enquiry in relation to a Water &
Wastewater connection for a Housing Development of 141 unit(s) at Residential
Zone Lands, Ballybin Road, Ratoath, Co. Meath, (the Development).

Based upon the details provided we can advise the following regarding
connecting to the networks;

- Feasible without infrastructure upgrade by
Irish Water

Water Connection

Connection is feasible to the 355mm main to the South of the subject
site.

Wastewater Connection - Feasible Subject to upgrades

- Approximately 365m of gravity network extension (225mm sewer) will be
required for the connection to the Uisce Eireann wastewater network as
per the applicant layouts. These extension works are not currently on the
Uisce Eireann investment plan therefore, the applicant will be required to
fund these local network upgrades. The fee will be calculated at
connection application stage.

Stiarthdiri / Directors: Tony Keohane (Cathaoirleach / Chairman), Niall Gleeson (POF / CEO), Christopher Banks, Fred Barry, Gerard Britchfield,
Liz Joyce, Patricia King, Eileen Maher, Cathy Mannion, Michael Walsh.

Oifig Chléaraithe / Registered Office: Teach Colvill, 24-26 Sraid Thalbéid, Baile Atha Cliath 1, DO1 NP86 / Colvill House, 24-26 Talbot Street,
Dublin, Ireland DO1INP86

Is cuideachta ghniomhajochta ainmnithe até faoi theorainn scaireanna é Uisce Eireann / Uisce Eireann is a design activity company, limited by
shares. Claraithe in Eirinn Uimh.: 530363 / Registered in Ireland No.: 530363.



- There is sufficient storage capacity at Moulden Bridge WWPS
(Wastewater Pumping Station) to accommodate this development. Uisce
Eireann are currently carrying out a detailed assessment on the
operational functionality (Mechanical and Electrical) of the WWPS. This
detailed assessment will be completed by Q4 2024 (this may be subject
to change), and any operational upgrade requirements (If any) will be
known at this stage.

- The applicant will be required to fund a relevant portion of these
mechanical and electrical upgrades (If required). The fee will be
calculated at Connection Application Stage.

This letter does not constitute an offer, in whole or in part, to provide a connection
to any Uisce Eireann infrastructure. Before the Development can be connected
to our network(s) you must submit a connection application and be granted and
sign a connection agreement with Uisce Eireann.

As the network capacity changes constantly, this review is only valid at the time
of its completion. As soon as planning permission has been granted for the
Development, a completed connection application should be submitted. The
connection application is available at www.water.ie/connections/get-connected/

Where can you find more information?

e Section A - What is important to know?
e Section B - Details of Uisce Eireann’s Network(s)

This letter is issued to provide information about the current feasibility
of the proposed connection(s) to Uisce Eireann’s network(s). This is not
a connection offer and capacity in Uisce Eireann’s network(s) may only
be secured by entering into a connection agreement with Uisce Eireann.

For any further information, visit www.water.ie/connections, email
newconnections@water.ie or contact 1800 278 278.

Yours sincerely,

Dermot Phelan
Connections Delivery Manager


http://www.water.ie/connections/get-connected/
http://www.water.ie/connections
mailto:newconnections@water.ie

Section A - What is important to know?

What is important to
know?

Why is this important?

Do you need a
contract to connect?

Yes, a contract is required to connect. This letter does not
constitute a contract or an offer in whole or in part to
provide a connection to Uisce Eireann’s network(s).

Before the Development can connect to Uisce Eireann’s
network(s), you must submit a connection application and
be granted and sign a connection agreement with Uisce
Eireann.

When should |
submit a Connection
Application?

A connection application should only be submitted after
planning permission has been granted.

Where can | find
information on
connection charges?

Uisce Eireann connection charges can be found at:
https://www.water.ie/connections/information/charges/

Who will carry out
the connection

All works to Uisce Eireann’s network(s), including works in
the public space, must be carried out by Uisce Eireann*.

work?
*Where a Developer has been granted specific permission
and has been issued a connection offer for Self-Lay in the
Public Road/Area, they may complete the relevant
connection works

Fire flow The Confirmation of Feasibility does not extend to fire flow

Requirements

requirements for the Development. Fire flow requirements
are a matter for the Developer to determine.

What to do? - Contact the relevant Local Fire Authority

Plan for disposal of
storm water

The Confirmation of Feasibility does not extend to the
management or disposal of storm water or ground waters.

What to do? - Contact the relevant Local Authority to
discuss the management or disposal of proposed storm
water or ground water discharges.

Where do | find
details of Uisce
Eireann’s
network(s)?

Requests for maps showing Uisce Eireann’s network(s) can
be submitted to: datarequests@water.ie



mailto:datarequests@water.ie

What are the design
requirements for the
connection(s)?

The design and construction of the Water & Wastewater
pipes and related infrastructure to be installed in this
Development shall comply with the Uisce Eireann
Connections and Developer Services Standard Details
and Codes of Practice, available at
www.water.ie/connections

Trade Effluent
Licensing

Any person discharging trade effluent** to a sewer, must
have a Trade Effluent Licence issued pursuant to section
16 of the Local Government (Water Pollution) Act, 1977 (as
amended).

More information and an application form for a Trade
Effluent License can be found at the following link:

https://www.water.ie/business/trade-effluent/about/

**trade effluent is defined in the Local Government (Water
Pollution) Act, 1977 (as amended)



http://www.water.ie/connections
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Section B — Details of Uisce Eireann’s Network(s)

The map included below outlines the current Uisce Eireann infrastructure
adjacent the Development: To access Uisce Eireann Maps email
datarequests@water.ie

Reproduced from the Ordnance Survey of Ireland by Permission of the
Government. License No. 3-3-34

Note: The information provided on the included maps as to the position of
Uisce Eireann’s underground network(s) is provided as a general guide only.
The information is based on the best available information provided by each
Local Authority in Ireland to Uisce Eireann.

Whilst every care has been taken in respect of the information on Uisce
Eireann’s network(s), Uisce Eireann assumes no responsibility for and gives no
guarantees, undertakings or warranties concerning the accuracy, completeness
or up to date nature of the information provided, nor does it accept any liability
whatsoever arising from or out of any errors or omissions. This information
should not be solely relied upon in the event of excavations or any other works
being carried out in the vicinity of Uisce Eireann’s underground network(s). The
onus is on the parties carrying out excavations or any other works to ensure the
exact location of Uisce Eireann’s underground network(s) is identified prior to
excavations or any other works being carried out. Service connection pipes are
not generally shown but their presence should be anticipated.
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Alan Lambe

Donnachadh O'Brien & Associates
Unit 5C EIm House

Millenium Park

Naas

Kildare

W91P9P8

21 June 2024

Re: Design Submission for Residential Zone Lands, Ballybin Road, Ratoath, Meath
(the “Development™)
(the “Design Submission”) / Connection Reference No: CDS24003830

Dear Alan Lambe,
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, Uisce
Eireann has no objection to your proposals.

This letter does not constitute an offer, in whole or in part, to provide a connection to any Uisce
Eireann infrastructure. Before you can connect to our network you must sign a connection
agreement with Uisce Eireann. This can be applied for by completing the connection application
form at www.water.ie/connections. Uisce Eireann’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 (CRU)(https://www.cru.ie/document_group/irish-waters-water-charges-

plan-2018/).

You the Customer (including any designers/contractors 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 Uisce Eireann’s network(s) (the “Self-Lay Works”), as reflected
in your Design Submission. Acceptance of the Design Submission by Uisce Eireann does not, in
any way, render Uisce Eireann liable for any elements of the design and/or construction of the
Self-Lay Works.

If you have any further questions, please contact your Uisce Eireann representative:
Name: Antonio Garzdn Mielgo
Email: antonio.garzonmielgo@water.ie

Yours sincerely,

oAk

Dermot Phelan
Connections Delivery Manager

Stiarthoiri / Directors: Tony Keohane (Cathaoirleach / Chairman), Niall Gleeson (POF / CEO), Christopher Banks, Fred Barry, Gerard Britchfield, Liz Joyce,
Patricia King, Eileen Maher, Cathy Mannion, Michael Walsh.

Oifig Chléaraithe / Registered Office: Teach Colvill, 24-26 Sraid Thalboid, Baile Atha Cliath 1, D01 NP86 / Colvill House, 24-26 Talbot Street, Dublin,
Ireland DO1NP86

Is cuideachta ghniomhaiochta ainmnithe até faoi theorainn scaireanna é Uisce Eireann / Uisce Eireann is a design activity company, limited by shares.
Claraithe in Eirinn Uimh.: 530363 / Registered in Ireland No.: 530363.


http://www.water.ie/connections
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Appendix A
Document Title & Revision

e 2334-DOB-XX-SI-DR-C-0310 Proposed WW & SW Layout Overall
e 2334-DOB-XX-SI-DR-C-0311 Proposed WW & SW Layout Sheet 1
e 2334-DOB-XX-SI-DR-C-0312 Proposed WW & SW Layout Sheet 2
e 2334-DOB-XX-SI-DR-C-0400 Water Supply Layout

e 2334-DOB-XX-SI-DR-C-1450 Proposed WW Longitudinal Sections

Additional Comments

The design submission will be subject to further technical review at connection application stage.
Uisce Eireann cannot guarantee that its Network in any location will have the capacity to deliver

a particular flow rate and associated residual pressure to meet the requirements of the relevant
Fire Authority, see Section 1.17 of Water Code of Practice.

For further information, visit www.water.ie/connections

Notwithstanding any matters listed above, the Customer (including any appointed
designers/contractors, etc.) is entirely responsible for the design and construction of the Self-Lay
Works. Acceptance of the Design Submission by Uisce Eireann will not, in any way, render Uisce
Eireann liable for any elements of the design and/or construction of the Self-Lay Works.
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DO NOT SCALE: CONTRACTOR TO CHECK ALL DIMENSIONS AND REPORT ANY ERRORS OR OMISSIONS

NOTES:

1. FOR STANDARD DOBA NOTES REFER TO DRAWING
2334-DOB-XX-SI-DR-S-0001 & S-0002

2. REFER TO ARCHITECTS DRAWINGS FOR ALL SITE & APPLICATION
BOUNDARIES

3. THISDRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT ARCHITECT'S & ENGINEER'S DRAWINGS AND
SPECIFICATIONS.

4. USE FIGURED DIMENSIONS ONLY. DO NOT SCALE

5. REFER TO SURVEY DRAWINGS FOR EXISTING SERVICES LAYOUTS AND
MANHOLE INFORMATION

6.  ALL EXISTING SURFACES TO BE REINSTATED FOLLOWING DIVERSION
OF SERVICES/CONSTRUCTION OF NEW SERVICES

7. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND LEVELS WITH
ARCHITECTURAL DRAWINGS PRIOR TO START OF CONSTRUCTION. ANY
DISCREPANCIES TO BE NOTIFIED TO THE ENGINEER & ARCHITECT FOR
RESOLUTION

8. CONTRACTOR TO ENSURE ALL WATER & WASTEWATER RELATED
WORKS ARE IN ACCORDANCE WITH THE IRISH WATER WATER
INFRASTRUCTURE & WASTEWATER INFRASTRUCTURE CODE OF
PRACTICE & STANDARD DETAILS DOCUMENTS

9. TESTING OF ALL GRAVITY SEWERS AND MANHOLES TO BE IN
ACCORDANCE WITH IRISH WATER CODE OF PRACTICE FOR
WASTEWATER INFRASTRUCTURE SECTION 4.10 TESTING OF GRAVITY

SEWERS & MANHOLES
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—» ——  —— EX WASTEWATER SEWER
FMH @ EX. WASTEWATER MANHOLE
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NOTE 1: MANHOLE COVER LEVELS ARE APPROXIMATE.
ACTUAL COVER LEVELS SHOULD MATCH
SURROUNDING FINISHED GROUND LEVELS U.N.O.

NOTE 2: ALL WASTEWATER SEWERS TO BE PROVIDED WITH
COVER (WITHOUT PROTECTION) IN ACCORDANCE
WITH IRISH WATER STANDARD DETAIL STD-WW-07
AND CLAUSE 3.9 OF IW-CDS-5030-03.

NOTE 3: FOR WASTEWATER SEWERS REQUIRING
PROTECTION, REFER TO IRISH WATER STANDARD
DETAIL STD-WW-08 AND CLAUSE 3.9 OF
IW-CDS-5030-03.

NOTE 4: ALL MANHOLE COVERS LOCATED IN GRASS AREAS
TO BE SURROUNDED (Min. 200mm SURROUND) IN
K 100mm THK C20/25 CONCRETE APRON J

FOUL PIPE MATERIAL TO BE IN ACCORDANCE
WITH IW-CDS-5030-03 SECTION 3.13.2

3.13.2 THERMOPLASTIC STRUCTURAL WALL PIPES; THERMOPLASTIC
STRUCTURED WALL PIPES SHALL COMPLY WITH THE PROVISIONS OF IS
EN 13476 (2007/2009). PIPES TO BE OF STIFFNESS CLASS 8kN/m? & TO BE
CAPABLE OF DEMONSTRATING A JETTING RESISTANCE OF 2,600 PSI (180
BAR) WITHOUT DAMAGE WHEN TESTED IN ACCORDANCE WITH SECTION
3.3 OF WIS 4-35-01 (2008). (SEWER DIAMETERS 150mm UP TO 450mm,
SERVICE CONNECTIONS OF 100mm DIAMETER).
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WASTE WATER DRAINAGE MANHOLE SCHEDULE
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WwMH 1.00 | 80.073 | 79.225
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WwMH 1.15 | 76.704 | 74.333
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WwMH 1.17 | 75.474 | 74.040
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3.3 OF WIS 4-35-01 (2008). (SEWER DIAMETERS 150mm UP TO 450mm,
SERVICE CONNECTIONS OF 100mm DIAMETER).

WASTE WATER DRAINAGE MANHOLE SCHEDULE
REF: CL: IL: NOTES:

WwMH 1.00 | 80.073 | 79.225
WwMH 1.01 | 80.406 | 78.944
WwMH 1.02 | 80.087 | 78.619
WwMH 1.03 | 80.097 | 78.466
WwMH 1.04 | 80.000 | 78.398
WwMH 1.06 | 79.700 | 78.126
WwMH 1.06 | 79.777 | 78.090

WwMH 1.07 | 79.947 | 77.987 | B.D. FROM WwMH2.03 @ 78.627
WwMH 1.08 | 79.651 | 77.796
WwMH 1.09 | 79.657 | 77.762

WwMH 1.10 | 79.269 | 77.523
WwMH 1.11 | 78.966 | 74.886 |B.D. FROM WwMH1.10 @ 77.186

B.D. FROM WwMH6.00 @ 76.195

WwMH 1.12 | 78.580 | 74.735
WwMH 1.13 | 78.057 | 74.616
WwMH 1.14 | 77.352 | 74.473
WwMH 1.15 | 76.704 | 74.333
WwMH 1.16 | 76.048 | 74.206
WwMH 1.17 | 75.474 | 74.040

+ Moulden

’i Bl ) I —_— | T = 9
| N T— G T — | k ¢ -
" \r / [N T T } e
| — \ ™ — T b [ e E © <
- - | ° o i ) WwMH 118 | 75.191 | 73.810
- WwMH1.19 | 74913 | 73.574
WwMH 1.20 | 74.685 | 73.404
WwMH 1.21 | 74.402 | 73.242
WwMH 1.22 | 74.430 | 73.156
WwMH 1.23 | 74.400 | 72.951

f -
WwMH 1.24 | 74.378 | 72.905

Ex WwMH 74.480 | 72.770
Ex WwMH1 | 74.640 | 72.620
ExWwMH2 | 74.610 | 72.470

WwMH 2.00 | 81.947 | 80.466
WwMH 2.01 | 81.559 | 79.660
WwMH 2.02 | 81.407 | 79.534
WwMH 2.03 | 81.364 | 79.492
WwMH 3.00 | 82.197 | 80.615
WwMH 3.01 | 81.708 | 80.166
WwMH 3.02 | 81.347 | 79.809
WwMH 4.00 | 81.549 | 80.124
WwMH 5.00 | 82.104 | 80.688
WwMH 5.01 | 81.819 | 80.324
WwMH 5.02 | 81.587 | 80.096

WwMH 5.03 | 81.480 | 78.785 |B.D. FROM WwMH5.02 @ 80.016
WwMH 5.04 | 80.553 | 78.464
WwMH 5.05 | 80.444 | 78.420
WwMH 5.06 | 79.588 | 78.145
WwMH 6.00 | 78.789 | 76.841
WwMH 7.00 | 80.644 | 79.232
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© COPYRIGHT : THIS DRAWING OR DESIGN MAY NOT BE REPRODUCED WITHOUT PERMISSION

DO NOT SCALE: CONTRACTOR TO CHECK ALL DIMENSIONS AND REPORT ANY ERRORS OR OMISSIONS

NOTES:

1. FOR STANDARD DOBA NOTES REFER TO DRAWING
2334-DOB-XX-SI-DR-S-0001 & S-0002
2. REFERTO ARCHITECTS DRAWINGS FOR ALL SITE & APPLICATION

BOUNDARIES

3. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT ARCHITECT'S & ENGINEER'S DRAWINGS AND
SPECIFICATIONS.

4. USE FIGURED DIMENSIONS ONLY. DO NOT SCALE

5. REFER TO SURVEY DRAWINGS FOR EXISTING SERVICES LAYOUTS AND
MANHOLE INFORMATION

6.  ALL EXISTING SURFACES TO BE REINSTATED FOLLOWING DIVERSION
OF SERVICES/CONSTRUCTION OF NEW SERVICES

7. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND LEVELS WITH
ARCHITECTURAL DRAWINGS PRIOR TO START OF CONSTRUCTION. ANY
DISCREPANCIES TO BE NOTIFIED TO THE ENGINEER & ARCHITECT FOR
RESOLUTION

8. CONTRACTOR TO ENSURE ALL WATER & WASTEWATER RELATED
WORKS ARE IN ACCORDANCE WITH THE IRISH WATER WATER
INFRASTRUCTURE & WASTEWATER INFRASTRUCTURE CODE OF
PRACTICE & STANDARD DETAILS DOCUMENTS

9. TESTING OF ALL GRAVITY SEWERS AND MANHOLES TO BE IN
ACCORDANCE WITH IRISH WATER CODE OF PRACTICE FOR
WASTEWATER INFRASTRUCTURE SECTION 4.10 TESTING OF GRAVITY
SEWERS & MANHOLES
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WATER SUPPLY LEGEND:

(

EX. WATERMAIN

y. EX. WATERMAIN TO BE
DECOMMISSIONED

' [PROPOSED STANDARD CUSTOMER
- / | I S . | " | CONNECTION A W. IW DRG STD-W-03 —
T | T | | OUTSIDE THE PROPERTY BOUNDARY o=

— =— — —— EX. WATERMAIN FROM
UISCE EIREANN MAPS

| [FrLss0250m | ||\ ©

PROPOSED WATERMAIN IN - PR. 100mm DIA. WATERMAIN

ROAD LOCATED MINIMUM 1.0m
FROM KERB EDGE SHOWN —_
THUS LAW. IW DRG STD-W-40

PR. 150mm DIA. WATERMAIN

] | | ~—_ |PROPOSED WATERMAIN IN

S | ] FOOTPATH LOCATED MINIMUM

o | | | 0.75m FROM KERB EDGE SHOWN
| . . | | THUS I AW. IW DRG STD-W-11

PR. 200mm DIA. WATERMAIN

PR. HYDRANT

| PROPOSED WATERMAIN LOOP
= ARRANGEMENT LA W. STD-W-39 BM

U
mo |

<

>

PR. BULK METER

PR. BOUNDARY BOX

PROPOSED OFFLINE HYDRANTS

I AW. TGD PART B (MIN 6m AND MAX. | | X PR. AIR VALVE

46m FROM PROPOSED DWELLINGS) sV

AND IW DRG STD-W-19 Y

ScV
X PR. SCOUR VALVE

PR. SLUICE VALVE

PROPOSED TYPICAL VALVE
CHAMBER AS PER PRV PR. PRESSURE REDUCING
WATERMAIN LOOP LOCATION X VALVE
| AW STD-W-39
- THRUST BLOCKS (OMITTED
1B FOR CLARITY)

VALVE CHAMBER

/NOTE 1: MANHOLE COVER LEVELS ARE APPROXIMATE. h
ACTUAL COVER LEVELS SHOULD MATCH

SURROUNDING FINISHED GROUND LEVELS U.N.O.

PROPOSED ONLINE HYDRANTS
SHOWN THUS I.A.W IW-STD-W-18
TGD PART B (MIN 6m AND MAX. 46m
FROM PROPOSED DWELLINGS)

NOTE 2: ALL WATERMAINS TO BE PROVIDED WITH COVER IN
ACCORDANCE WITH IRISH WATER STANDARD
DETAIL STD-W-13 AND CLAUSE 3.11 OF
IW-CDS-5020-03.

NOTE 3: ALL MANHOLE COVERS LOCATED IN GRASS AREAS
TO BE SURROUNDED (Min. 200mm SURROUND) IN
100mm THK C20/25 CONCRETE APRON /

PROPOSED TEMPORARY DEAD END
FOR FUTURE CONNECTION SHOWN
THUS LA.W. IW DRG STD-W-05 \\

WATERMAIN MATERIAL TO BE IN ACCORDANCE
WITH IW-CDS-5020-03 SECTION 3.9.2

3.9.2 MDPE & HDPE PIPES SHALL BE OF A TYPE PE-80 & HAVE AN SDR-11 OR
SDR-17 RATING. THEY SHALL CONFORM TO IS EN 12201:PART 1 & PART 2
(PLASTIC SYSTEMS FOR WATER SUPPLY, DRAINAGE & SEWERAGE UNDER
PRESSURE - PART 1, GENERAL, & PART 2, PIPES) & I.S. EN 12201-3 (PLASTIC
SYSTEMS FOR WATER SUPPLY, DRAINAGE & SEWERAGE UNDER
PRESSURE - PART 3: FITTINGS).

- [FFL+81200m | T

PROPOSED SLUICE VALVE
| ARRANGEMENT SHOWN |
THUS I.AW. STD-W-15

[ FFL +80.750m

FFL +80.750m |

T o | & —{FFL+81.200m
P e —
$ Eia=AA FFL +80.300m

| [ —{[FFL+81.650m AN\
/ (= FFL +79.850m

RO

+79.750m PROPOSED WATERMAIN IN
FOOTPATH LOCATED MINIMUM
0.75m FROM KERB EDGE SHOWN
THUS LLA.W. IW DRG STD-W-11

FFL +79.400m

PROPOSED ONLINE AIF\;\}ALVE FOR
P.E. PIPE LAW. IW DRG STD-W-22

.

/ ~[FFL +82.000m

FFL +79.850m

AN A\

PROPOSED ONLINE HYDRANTS

NNA SHOWN THUS |.A.W IW-STD-W-18
\ TGD PART B (MIN 6m AND MAX. 46m

~ONT50 FROM PROPOSED DWELLINGS)

FFL +79.40Um 7

i FFL*82.450m '
PROPOSED WATERMAIN IN =)
FOOTPATH LOCATED MINIMUM
0.75m FROM KERB EDGE SHOWN
THUS LAW. IW DRG STD-W-11

9.400m y

PROPOSED STANDARD CUSTOMER FFL +§2.459m
CONNECTION L.AW. IW DRG STD-W-03 NN\ NN

OUTSIDE THE PROPERTY BOUNDARY

FFL +80.250

PROPOSED ONLINE HYDRANTS
SHOWN THUS |.A.W IW-STD-W-18
TGD PART B (MIN 6m AND MAX. 46m
1 FROM PROPOSED DWELLINGS)

\

PROPOSED BULK METER I.A.W.
IW DRG STD-W-26 METER
/| SELECTED, SUPPLIED AND
|| INSTALLED BY UISCE EIREANN
Y T S \ y
CONNECT PROPOSED WATE
— TO EXISTING (1500 STUB)
| WATERMAIN .A.W. STD-W-04

PROPRIETARY ROOT PROTECTION SYSTEM
TO BE PROVIDED WHERE SEPARATION
DISTANCE BETWEEN PROPOSED TREES
AND PROPOSED WATER SERVICES IS LESS
THAN STANDARD DETAIL STD-W-12A

RVAIN |

& 7
= AN AN

: OTOoaTh P

GRASS VERbt‘ff\‘C'

“y ———

FOR INFORMATION ONLY

21.06.2024| SP AL
19.06.2024 RR AL
17.06.2024| RR AL

07.06.2024| RR AL
06.06.2024 | SP AL
21.05.2024| RR AL
15.05.2024| RR AL
15.04.2024| SP AL
27.03.2024| NQ AL

S2.P11| ISSUED FOR SoDA
S2.P10| ISSUED FOR PLANNING
S2.P09| ISSUED FOR INFORMATION

S2.P08| DRAFT ISSUE

S2.P07| ISSUED FOR INFORMATION
S2.P06| ISSUED FOR INFORMATION
S2.P05| ISSUED FOR SODA

S2.P04| ISSUED FOR INFORMATION
S2.P03| ISSUED FOR LRD OPINION
S2.P02| DRAFT ISSUE 21.03.2024| NQ AL

S2.P01| DRAFT ISSUE 14.03.2024| NQ AL
Rev. | Note Date Drawn | Check

Cllnt MARSHALL YARDS DEVELOPMENT COMPANY LTD.
Project BALLYBIN ROAD LRD , RATOATH, CO. MEATH
Praving T pROPOSED WATER SUPPLY LAYOUT

Drawn By: Checked By: | Approved By: | Date: Scale: Sheet Size:
RR PD DOB MARCH 2023 1:500 A0

Project Number: Drawing Number: Status Code: | Rev Number:
DOBA2334 2334-DOB-XX-SI-DR-C-0400 S2 P11



AutoCAD SHX Text
SLOW

AutoCAD SHX Text
SLOW

AutoCAD SHX Text
SLOW

AutoCAD SHX Text
SLOW

AutoCAD SHX Text
STOP

AutoCAD SHX Text
SLOW

AutoCAD SHX Text
SLOW

AutoCAD SHX Text
BUS

AutoCAD SHX Text
BUS

AutoCAD SHX Text
BUS

AutoCAD SHX Text
BUS

AutoCAD SHX Text
STOP

AutoCAD SHX Text
SV

AutoCAD SHX Text
SV

AutoCAD SHX Text
 DP0.90

AutoCAD SHX Text
 DP1.00

AutoCAD SHX Text
 DP1.00

AutoCAD SHX Text
QL-B3

AutoCAD SHX Text
 DP0.80

AutoCAD SHX Text
 DP0.80

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
 DP0.75

AutoCAD SHX Text
 DP0.65

AutoCAD SHX Text
 DP0.60

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
 DP0.80

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
QL-B3

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
 DP0.80

AutoCAD SHX Text
 DP0.50

AutoCAD SHX Text
 DP0.80

AutoCAD SHX Text
 DP0.80

AutoCAD SHX Text
 DP0.70

AutoCAD SHX Text
 DP0.65

AutoCAD SHX Text
QL-B3 UTT

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

http://wygcad/details/lib/General/Drafting/North/North_WYG.dwg
http://wygcad/details/lib/General/Drafting/North/North_WYG.dwg
http://wygcad/details/lib/General/Drafting/North/North_WYG.dwg
http://wygcad/details/lib/General/Drafting/North/North_WYG.dwg
http://wygcad/details/lib/General/Drafting/North/North_WYG.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg
http://wygcad/details/lib/General/Drafting/Scalebar/Scalebar_A1-A3.dwg

© COPYRIGHT : THIS DRAWING OR DESIGN MAY NOT BE REPRODUCED WITHOUT PERMISSION
DO NOT SCALE: CONTRACTOR TO CHECK ALL DIMENSIONS AND REPORT ANY ERRORS OR OMISSIONS

P05

S2

Status Code: | Rev Number:

2334-DOB-XX-SI-DR-C-1450

Drawing Number:

X
ZUT 0T L85 VL] [5]
 [edovec] o8 i o 3 o 2|2 |=2|2|=2| 8
-6167L Lhirih g8 Tose o b ] = 2 w . 2 ©
i i =0 gl° M ; = =
VIGE! oowwh 50ZG=P 61T AR Bt oriten & =+ mm zS -
ot Ak e = . 85 bE iZ NENEAE )
690G/ 5 NS Q S @
. | oy < < O = 0 () I N
) FGET 0L 6671 5 = =2 22 ZI5 - RIKIK|IR(S 0= 5
I oo HOY 180G £00'G. X W Zx S5 L O S |0 ||| H il
©= FOv 19050206 i o w == Ty EZ  Opm = S22 S S
C=n . onel renor = =< = Q o > 2Q N Ololvis<|8 >= -
© QLS 960°G. %m Im Mu ) a - o I8V} o L = -
= oEd . . = W e + = oo o= x O O < | T | w >
of2 228 L06'006H 150G/ T o S X > > 2 =R = =R
S SEx 901°G/ \996'86%-|-290°G. - = 35 3 9 S E nZ X2 gud =S || 083
| PR B RN F660'G.qp: L orner o =) @) 5 > = w =Z _. %] o> @) —_ | ®
5 S5z 3 511196'961-£L0°GL 3 2 = W Z= 26 Sw= = S = |8 =
ol ERw WOLSL Y o6 pet-£80°51 - » £ & P = &4 3 32 #e i o | @ x
N R = . . = (& ) O Qun <C O
N5 EQs H0G €6+ 160°6/ - 2 2 8 O g HKZ &6 o = O
b S . . W W W r oo P wo == X0 | o2 | W
i SEE -960' 261 960/G/ B & o o s 22 ¢ =2 x x 2 P )
: O H808° 061701 'G. o O & = o E o =x > 5 [ONe) = <
Zx a a&a ag & 23S = o Z - Z=1 Ll — N
So AR o 5 20 Sh_ Zh 7] — < | =2
= _telresvlriLGs S @ 9= ¢ x Zg o 22z SH¥ Z o = = | &
~990'S.66'981-+ 221G/ a o oid o W o5 @ <99 o < gl =2 o
L vc0c) - . ] w > >OE = O xw =
606, €L S8y -8CL G/ bz 5 g5 = N oke) olZ L. <
00 V89616 ® 36 2 262 W5 CE= M Ql|alg=
6122971 Syb G/ n 32 9 Ygo 29 a9 w| =28
H0.6°08%1-¢Gl G £ d=Z o9 g 0 L wniE —
L7enc) 4y )7 l 1o1'C/ (@) << = H___AMR =Z O = W< R > o —
20°SL 1142651191/ - - ., 2 we O Zhy O 203 Llolo
i = ol 8 22§ 26E I3 J5i | O JEIE:
L - — T B
o lowges _ [ocevrrL #8137 = Hl 8 2 € 3 xe =3 SAE w Y 9ka
VOV LT BT OSET [OTEP BT T T [ Ghoc. 1o irl et 60 O S| £ 25 5 Sgs 55 2% 2|38 s ©
9 edhy AR O Z| £ 20 8 £33 S§ S35 = Z|Z|3|z|B x aol=|g
6 90t 8¢ o] L g 2 2 £ £E8F oF% XX el el Pl FO R e T =8
#8] 991-60¢ G/ 2 w z 2 23S — E|EIEIZ|E > <
o H00E 1971-812'G/ - — J <| £ Y 2 SgZw 329 zxao SRR ELES <<
690G, {00€ L9 -8Le G/ - ol » 8=z & o=z EXX El< S =S S|z = | =8
227189/ °69v1-922 6/ x 20 w wxt- ZXZX Zgoq r|Z|z|o|z || Ww
W g ~LL0'SL100€ PO ¥ G/ - wf & 2 & ¥zo 5§99 §25 nd XX IKO5 | =Z|nl|=
ks | 680°G, 8/ 2O €T G- Z| = F S5 For O S L|L|L (2| T lWw| @
22 [{GE Lor- Lsc S L] @) Z|2|2|%|2 » ol 3
i ot Ol - v wv e e | zlzlslE A2
: e AEEEE S| e &5
~ S=Z B ] alaolalala
< = .
= mmw||v 9SVSL90e6p- 00852 LIS 555 o .
7 5 it 3\3|3|5|3|2 :
Q £ - 'C) B T vrvr v v v = = .-
2l SQF L0CSL pec gyl 166°G) - s6c6s L oze 18 2
S SEk H0S0' b LPE G/ _ goex e SMEHNEE I T =
- 1= ReRR AR R AR 7 A R A L Hisoos-Lor A LR o | o | o | o [ | & s |3 |3 |&
IS Th 216G SRR | o201 F8935 TLEE 181 w|nlnln|n o lx Ia Ia
L 292'GL -2E0 L1 28€'GL —|= 220181, 66005 - 96818
166G 6E 7265/ s> 76166 R 20E' 18
L£20'8E - £0v'G/ Bl - 660G /7€ 19
¢ 9E-C LY G L e 1 g-GU8%L Losg LSRR8 Y TRk 18
L10'SEv- €216/ 5056 [ST=U020°C AW . .
h b i gtas
y 00 ZE - P G/ L 0cz 18 L8 by 507718
0090871 £6781 = 0ec18 Ehcanrdty
g Q00 oo, [LSE8TY 9979 = o Fyeyordigyied
VLY SL G50 OGET [T Zeh=U0 IV T ceesL MWWMMW WMWMM i -wmﬁmmmwmm-wwﬂm
QedfL L z96°6) Jasa ot yatas sl i TF6er Le1-1€5°18
656 CZ- 261 G/ Sle . .
20/ ¢evl- 86187 3|3 | F798'9E-+85G'18-
L 266°GL 15607 L2905 G/ - e~ vy 19 PV T GBS 18
601 6L 116G/ - rO9r 181 et I+ 2€9'18
(o181} G266/ (787181 cogrer-659'18-
© L€9°914- 076G/ rS05'184 ehhgr1-£89° 8-
= - 12Y'SL eV S 19G°G/ L 80/ 19 +-22k08 : 885184 76892+ 01718
Sl H£09'€ L 1-985°G/ 99108 [0ZZ=10 10T AR [T o
Sz 96’62 4251 ClP-GLOGl - Tl &S
Q 78601 P1-169'GL 6818\ J3t 77 Lt/ e .
& 18N ivrec 8l 18
gl 21y gL Cor 80T 589550 L8181 ocgozFiigie{  ON
Qe 221895 1022 G- -8 611 V£ 18-
4 ooy ey 480k S0P 261 S = FoogliTiogie{ L
867'SL 4/ 1S YOV 6/ 'S/ oIS -5v218 - gao 6 L oag o]
9166 1601 €01 L¢8'G/ ol qalererLileled =
LeQ 10t 098G/ —=|= 028 18T 6v8 vl +L1l618
. . & L6 €l 1-66678
| 1vg'c; 15T 001 568G/ - sl . . . =
o 1BE8'8661-5E6'GL 3l 01818 L¥E'C)M820C8
~C95°SL 102y 166+ 1.6'G/ I8 0618y~ 8¥8'6 +-0/0'78 W
L 90z 1058 G6E1-210°9/ i €648 25y'8 1-£60'¢8
-8V L g0 T 00eT [T Fee=U0 0T T HINAR ] -ionﬁ-wmm.wmmummm.mﬁ 482 T es !
R e 8
H 6€'98E1-202 9/ 1 - 161 78208 sk g X IBE -
2 -61.'GL£06'98C1- 12 9. 00=00 00 ¢ AV ] N 481687 o
o i i i
1 . 1 — ~ e 1
Slg 66L°G.4ccezee1 70679 - [0006 Loorse] L=
[ ' 9€L'SL 900" 186+ 86€ 9/ >
Q= L 9p/G) HES L6+ EPY 9/
[ H080'6261- 12797 =
N .
i ot YeeL ozt 06592 W
8576/ 10T Y Le1-€859. -
-69/'G/ 10122819899, -
. 629'5. 1467 0201 8,070/ 1 Z
o) LLeev . . .
AR 1557 B R 1o A =1 A , -MMMMM-MMWWMMH%&MH O
it e =
-Nwm”mw-éo.am.-mz.ﬁ- n_._.w
= 9792 1590°096-+726'9. - _
== aq, [HS08ETTL68L a E | _ Ns
= B T ' - ' — L ~
R lse 8|82 of
g2 5o 06022+ x> |=E = o | 2 | & =z
DN 622 1Ge1-0C ) LX< | S|l 3|z | U o
- FL 6 6VE 091 21 - =0 |09 Sl @ | < S
- HOVZ Ve L6k /. Q% | i S | o |4 O-8
-9€2'9, 1198 9E1-8CC 1L - Ox |Hg = i
1967 e €97 /1 e R o) o
. . - ()] (dp] = W =3
SLLEYeTS6C L1 o9 | =& el = o o o 2 £
e | LT ey Lot L) o (=24 2l e | 5|85 3 25
K 75 2 7 A A e e L L ; 6919, 00 0v€+-19€"2L o |l ©| < x x a5 e -G8 V6I+-€1. 6.
qodi] 192 656865 1 - sS4 |z al & | B | E Ex KA et
o AL E
L veeT ELe L ~VS96L T I T ERT=T0 B0 T AN mxmm%mmmmwhmmmm%
2 H0S/ €6 1854/ 1 €61 61 -PEVE 181/ GE9 6L
gl -VY6'9L 112 086+ 629 /L 665 58120964
& EaiEi b
Sz 799047 . .
Sl 160/ Gee-984 4/ | eo'a) 100608126564
ol ol 11577 84128y '6. 10656/
812 SV VST 1iL 1L 97967 {87 .
& | ov0 1 JEVLTeE €18 11 H0L L) 1+085'6/
— 260'LL 7SV LCET168'2L V8¢ '9L11-€L9'6.
190/ '61€1-988'// < | cogey 1001 L7956
H09) 8161£26'// 1 -3 6L gz ¢/ 165 6/
mxm £69°9161-856'L Iy - EE6'64100/') /14-875'6/
LINEIVGIE¥66'1/ S|z 196'6, 158 0/ - L¥G 6/ -
. 9199/ | €LLLL .w%mwmlmmmmm- H6.C°€C1-168'6. S W -066'6. 669891 ¢€G 6.+
~LS0 8L ST T 00T [T E=IO T T AV . CHEprs ity . L LSl 71676 S| -610°08 782 L9b5¢5 64
0L 2L ALl Le160'8/ | G/G6Z14-0E6'6.- S 8 6699|9166
v adA] -089'60€-+0€}'8/ - L oee) R — 2Le8s EsS-8eHT 06860 ) £ 587 7916066/
Hil g e R = e e lanel e
o -ov0 2L 1868408 [ee 87 ks L) G2I-200 08 =2 KhIgoR s i sered
g2 0S0'LL4-/01 06124281+ = - 6956 +565 €¢I+ 2€0°08+ 2 | 860'08-1987°86 - v2v 6.
gl -vv0°£L 971 20T 906 8/ - Sz T HLLeH-6/0°08 [ 3 oo Jolhvarar
—[& | Je07) HEL LOET-9VE'R - o035 -G59'61 1865 07 11} 08 = . . .
- : L0ET-9pE'8/ o533 ) [7LLBLIH-€51 08 86008 T8 BRI T (8T 87 1
<= 90022 1806 800 08587 Sz & 0980109 L1261 08- 5 p1-08 oea SR L o ]
dighic b s il i
~ I 1607 7826887 - ©ga FaRAAda NI n) LS7L8s 00180 671 9/56/
-+ - o | 1 i . L i
IREARGS Ery T le 08 885 6. &5 T87 [ZTOFT=00 00 AVVA _ 0708 1g6q 11 10962
oYL |62 8658/ 1 Soz Fe RIS 8¢ v 7£9'6/
0859 S84 ! G871/ 80/ 68CT-195 8/ o - 986'6/1.609'801+ /2 08 op1 08709 Er b 599641
CELYL | 02T TR eT T H . -G0E 1L {871 98211851811 - =15 000°08 YL L0V 991 08 19V 08 ag L pil 00/
Vool ., 16v1 G821 9£9'8/ S M RIS 1887 0% - 0526/
FY98 1410 g eaal 0996 ] 2 N [vbL vk e 081 F69'8E | 1816 -
. . glq 7192014785 08 084882 L€ I+ 808'6/ -
., [osb8eT 1898/ ] s|™ Leez0g T 7H L Ol €908 L8 08 606 1| 696/
~80Y"LL~L9.08¢1-80/ 8/ Blo [ V6508 12196629908 - 062 08 &9 7% " 0t 027
- 61 '6/C+1EL'8L N V9081 115 11008 - 0 882 V€ I--998'6/
o|2 L1y 0 {0 LeT 560807 P 16208 619:96-0v/°08 -l 269 cE T L0860
ol . T T — o S61 ‘084 o 671 6/
S 008 44 1165 11 20881 2008 505 6o | 615 05 =l g1 08 [LEI6C T 8006/
Sl 61 11 Lo0c 175  bugre, reey0sT bl CoT 88 08 Sl 88l 08169921+ 71008
: . . . I T T N 'C7 |1 ‘08 4
% Lk b ssoa (IS R0 i iogcr L inco]
5  Rerisetziss 665081 711'98 161018 - 066 651 onl-0p
-lvL'LL 166Y' 691 ¢€6 8. - 865G 784 ¥50° 18- 2120806767 1L /&1 08 -
10,/ L8V €92, 0568/ L1l €8--£60'18- : : :
POLLLKoo1 s9ek ccs 8l AR -0.¢'081699 /| 1881 08-
e LU cerl dagal 00808 LS 18- o853 a0
- 996 8L 148111 00T TR =T T T AR 898 LL 968 BT D008 I I A AL AR
b ol i : -
R AN SVRE |5 eLER R0 CHIVIN ‘ | 161 VL0V 18 -gq.owiﬁﬂm — h [ 7oc U8 ATD J0by b5 08
0061 Ve besT Gk el |- (19608 1 181 B3V EOT 18 = ace 081180 £01 0§16 08
= vz19, 1851 82111061 iR -%m..ow--mw_\.m@--@wFM- olF RN
3l B w.ﬁ-wmm_%w-wmm_%- LoV ;i%@ 7 T9=1 20T AN 18008 KGRI TSR 07 | o | Pl _ 96t 091875 TN B 08
&l . (AR L oot leetfiod) -£95°08 — : - 820858 00 - £66 08
g A TR AR5 Ry "L ogsyo+ezv18 VOVRL (600700 F0°C AR ooos 00T 68 08 1
el ) i T
Nles -ore 8, {QQE LFCT Okl 8/ I o |F590'09 179 18 FPO9 08 o0y S8 19908 -
) FO8E 8L o T el el =z r€.8'081985:86+9/7'18 -86/'661 269 08-
eV 8L560" 16 V11 6L S RN 4EE -mmw%:mm”mm-
| J16°9) OV SETT 1616/ - s o [ RS T00818 ~86.06-1-064/08+
&4 - 169108 1590 . 0076822408
os58. g veal aparcs ] 4 - 769 0819855 1525 18 . 1-86//8-+808'08-
697 6, -Sa-44 11979 L0 LECT 53¢ 61 P61 306 €5 T ahe o w%wmmmwwm-wmmmm
- =i m - 11980190y 677181261 - | rccr i 09967 16119 T 98567 67518 22608186/ '781-99808 -
s Ll oow\ﬁw 0 0ec=to 0L RN Mmmmmmlmmmmmu 655 | 8 T 0B TF o= T0 2 AN -miewuuooo.wwlrom.ku - -mom.owuuoov.mwlm%.omu
ool S 2 s
-Bw.ﬁ-w%.mmw%mmﬁ 8€C'181 986y 116618 | i | 86/°9/ | 28608
| 6769 | 780'CCCt-81€ 61 cez 18 E0eh 1609 181 —[& eV 1g L oaras 1000 8
. . - - - ) 86/°G.-+0¥0'18-
-186'9, 180y 0¢cT L0V 6/ -262'18-601 669 18 2= -00V 7L+ 190" 18-
= e 1o oy -G8G'/€ 1G98 e | oaza 900701 8601
8 r 806 00V LLET ChY 67 -190'9€ +59'18 u_ €8 300V 1L +62) 18
-8 980°6. 1£80°91¢1- 0976/ e Tase g2l 69007 .
= oL 6L 0L vzt esr/ L coejgt 2l es|189/g- (858 Y 00F 9 caL 16
<[E T o] R |8 T o8S e 869 18 00 18699471218
W 5 H80°0L¢+¢¥S6/ - o B ||wmo”omlmom”_‘w| mmmmm -00¥7'G91L¥C'18
N3 01807+ 1956/ S - zev 19586821211 18 o |-862°€9F2/2'18-
i 160 /0¢1-616:67 gl R an Lo eo Febc e
PN ARG ”m 009G rmll AT ro |N©m.mwll VT ro ]
Lorees Lege . s -GS0 Ve V5. 18 - 00Y 65 2618
Mmmwmw mwmmw e | ogigtesetearis{ O -€v9'78 86/ /G 98€'18-
158600+ 380°6. 7 9918 Gece Lobite] T oL 18 e ve L arvra] ©O
9896/ ] - 166181 §85°61 106218+ 19/ 86 7S+ 9yt 8
H7/9'86 11 €89'6/ 1 - o091 E08Te08 18 - gy o8B ! mmﬁm 89/7G\ 6/ 18 O
: Sia i s | Bt o
/696 1SRZL _ -Nmm_&-&mmmmw 387 Lzi91sLogedl Locere] = =z 888 ceder siaie
974/ 7| 00¢h [VF6I=00 60 | HINW €666/ {'/82 €61 59 6L L 0502} 4-099'1.8- W Sy S 8EY I 185718 T
‘o EL -Cr9 6L BEQ: hal 60884 N L 68601 +29%° 18 . 2 #om._‘wl 6Y6'Gr /169718
. % ; . L2216 +7./8'18- W - 186 ;i% S — Loggr L 9T L8185
R s AP A L - GooaL e sont &0 oo T oo feovis] 3
| gadiy e 98117196/ - - €21°9 186818 ! - LE0°Cy 122918
=5 Bt wlsrIwen]l o . rdb ) =
o= SIS T8I €SI 6 . Y88 woc Tree e S 8 49618 1.6ov°/¢ 60918
_ E- [0096.T0EL 18IT£5/ 6/ 1 )16 g-4-227/08 | 6919 0000 /5618 ) 8l [LL618 120006 +829'181
3 8 - 656, 088 6L 1016/ 0"0=10 00 ¢ AW [ 61 Tetars. ST -896'18L 0p'y6 | 6y} 6-
= | ogqes 12228112616/ AN oF -01078-200€6 169918 ©
ol L6899/ 019'6. Sl 860°78\- 997 11689184
= oo, 81 'SLI 7686, I ol ERe T L00ETE0TIE Y
Qe 6956/ /N 86 €LINGLL 6L S i L8N 99r'8C 108018 1O
s €956/ +688'} LI+ 7086 9028 -200'L2 6L 18+
s e 2 001061 16] =
: Thi8er- . -180'2g 1 <00, .
150/ 991N, 168'6/ W 619928508 _ [ 6g0ce L Lo ceTOI818 =
. : : Al R -100'k2 106818
00 62 {RG FHP R BBR 1> P e R AT
BBE1 ] Z Y04 281 10091 07818
. /96°// 8/\068'191--€86'6. O = ~9b'e8 1 J9y9L+168'18 W
LY8 6L T gE | 00T [SO0T=10 10T FIT CH6 8 Rosroant vees ~ o2 e T e
o | qodf BLA529°85 1506 671 gl FS9ELT1E618 ] —
g |99 -2C9'6L 01" /G1+-806'6. - — -l -201'Z8+100°CL 15618+
3|5 . H29SSI+268'6. O sl Faor 0L 1206181 O
F I e =| | e 2
2|3 18664 JIEL LG V18767 - S w | E Ne u es0281 1009 Jatoget b - 18008 — oso6,-L 81866 T 26008
o L G1$ 6/ 1796V 1c86/ |z =l o | = 3 [ 8977 1-25078 SCLL |8 62=0 20T FIWA .
N - Y29 67 - 1286/ | € 897y 2508
S ne L7666/ +EEL 8L 118'6/ E | W~ E < (%) = ~L80°¢81- 000'€ +2/0¢8 w ~heL'6Lnp0g 82N G2L 08
| =) 22 yre6s AP0 915616/ x> |ZE =Sl 9| 2| Oy | 839°08 0c0'e8 h@%@ mmmmmwmw LU . s 00667 980683
2 | 08dhL Sh oL |ums ~ Y | a | a 2 COTEThESRT 3es <% [greBLTI6I0cY 16108
o | D . o oE3 2= 100008
' | - ' ~ - - T | S o L ‘6L4-191708 4
00.6 -k oz5 - 80'6. = Mo | W = 000°%--¢0c'e8 g o £ 89561119108
B[ 0T |G o6er=U0 G0 T HINWR : =3 on == £l =z | 8 | 8 T ol= SZgx S -896°/ L 10208
5| pedfy | T|m o -9.0°6. il ey S| 5% | g ; u Z gL £z 5108 695 91 1 GE¢ 08-
B = -— — o - b4 ‘NQ 4
EQS 9vE 6. =4 |2z Sl xS | & |E o’ S o 2ls Efw 52561 T 6ok 0o
SEE = a3 213 SoF -€1€°08--996' L 1 6v¢ 08
2 = wa SRR
= Zx - + €208
- =f o
. 90508 ARQ7 T 48087
E i S Pt s
= [ c1c6/ Z v P89 08T e 1 cog0-
S5 L1166/ O rv908 00=00 00" ATV 99908 000'0 T HES.08
e 606, ~ — -yl 108908
Sl = - 122 1 €208
Sls 9966/ - S
<5 — — o
4 G196/ Q L e | Q8
. | x | = [G) = -
3196/ TP E |2 | o | U=
. e =
0556/ x=|=E = »n = o o>
1GG'6. S WX |7 o A = = R
. =5 >0 |n9 S| W T o S
-279'6. AL b AR R e |ﬂ SE | & = M w m = m 2
& |umouyun w® | =M ~ T} T} A
089°6. - RISIE S0 | <2 =2 |19 |2 | OF
%387 0T [ T7S0=0 Vg T AW ou |=E g 2 | © | © W
. o T I S| = o o R —
- 000 0812224 L1196/ SIL | 00dhL ZY oW 2l @ | g | © ¢
LT | ORCT ~[TGB=P 70 T HT _ oty JE IL |0z als | |8 |
D | 0edhL F€2L6L- Sl =
=|= AN~
= 50,6, - o) L LEEE
Sle voL6L U7 v i e o= oA VY o =
> ) koveradcepnad dAL —
o 900 " | y0g'6, - GV6:68 495008 o) g E | _
- 16008 122E — 7 +-809'881760'08 —
9978l | 05eT | 998=U0 €0’} AW 1186/ 809 . e =8| E
o 1118981961 08 = | W~ E |l 2| »
0 adhL -068'6. L Gog /4 E|ZE = = -
9178 1-£90°08 - mw Rz} Sl d| |2
o : : - /GG L A m
= £69°6/ |moo.vw||mwm.mw| o |xm o| > S =
ol 8885 Y £69:68 1 080°08 . oo |ms ~| W
= #5006z 61 1180 08 N £ wx £y ~o | 3|3
: ey 3 g5 |52 22|88
< -0v2 9270108 of2 St —l o = o a
Ng & BT T Ep B8 S _ 22 Ig|o% S| £
[ ael-€1 T 67008 Sf2 L6771 EF =13 T < |2 |2
W F0vC 2415008 o= €6 .- 85 261899166/ =L 2=z Qx| & | E
-169'0/ 1650'08 23 -£1699--€20'08
r 30484 0re 69149008 D = 58035 1 70 06
L8008 BT E 0T [9SO=P 20 T A ELLTR R AR, : 080 bet 087
= -£69 7926008 -95Y'v.L | 656'6. - ¢+G 0929} 08+
0 adAL 0896, -0v¢'€9-1-001 08+ L 63066+ 10208
069821 §09.£3 T 691081 2009411525 6708
i <
-8£9°6. 1 ¥69'85 521 08 -0LS VS +21€ 08
ovs [ae T a0 L N Ve
-0V Y6 +06L 084 Y : Ko/ 00 A pee0a
- 76926186108 L ogt ., H-2akSd — 08y YL Nl mmmmwwmm% : :
|Nw©.mmllovw. 1G1991°08+ H 9GL'eL | 09El [y ¥09=U° ¢¢' | HNMM —_— 170 H O e |v_‘w.mv||©$.wm|
Ghoerlearos] = 5 [0  FesocyFeshoe] e
. . o - —< " . " . - " —_ . -
_ U AR A = > £5€°08-805 €7 10508 . _ ., BRI T 6se 8
3 T8l 2 Slw P 680 1965708 -996'8. - m = 968'LL P58 BEy 0BEHLY
|2 0vC G 1-66}°08 S| §2vvL > : : : SOV IL 1B L=t L HIVI FELy [61916'81 -
Lo ﬂ I@&@@NII@@@M?II@ONOWI ~la Imm.v O@II@OWO.VII.VN@O@I I@N@NNI . .
=z [ 0vg¢h 191208 [ < 08508 Sog 05 I ve oe AR R
. -G69'0F + 22 08 Q= o . |Nom.mm||©¢©.ow| |¢®®.NN|| Ze | o7
S -169°'6L 4 gp7 : 1 f~ S - 009'08+680°9¢ -+ 08908 0009, 088'¢E-C86'8L
8l RUARAIA S T, | coe _ ol -005°084/06'pe 1-81/°08- 0S0°8 - ELC L€ 1868/
T (98T O o ! I ~875'08 1 680°€€ | ¢S4 08- - 8608, - 026'6¢-086 8/
= w L 969'7€ + /G208 o e eresl . . e . S 9091 €-+06.'08+ oy = G¥0'8. |wmr..mm|wmm_mNu
~38 L 0vze6 169208 . creel | 09€L [€7/8G=Ud 1" HINMM — -0V 7. o o) _ |680°0€ #2808 £2 -¢96'9¢1116'8
E= L969'Le+esz084 % 0 adhL ) Nles ~969'08 +-G0G'8Z + €98 08 S oL L y)1°g) 489672+ GL6'8L
S=p , 10rz 0618208 : v L 618081 680'2¢ /6808 S = oy L 286Tev16'8L
| 5aZ -26L°6L1 jhgar Lorrpad L €8V ¥L+ -G0S G2+ 5€6'08- gle E v CGL 8L Pad vy L 75pa7 ]
. o 16987 106208 T . . ™ E S &2[-87 Y195 1T+ ¢L68L
ﬁ 228 pogos [ AT E0C08T = Ml L9808 N o0 ie] O & " 01681 LV6'8L
N - 4 ] - m . - 4 .
%3 I T oz se T 0808 mid47n = L06'08 1 680" [Z 11018 - : 3= | 000°/ 1 -626'9, -
<+ 0vC¥e1+v1€08 W o L 10608 - 90/l +6¢6.8/
LS 15861 ogrc P IvE08 S W o . = 106081 yocl 16,018 Y I Cg el T OR8]
o . . . ol e A 16081 Lot o TR0 181 ;  [ae8SiT 6%
9 -£88°6. | 751 02 SE5 08 sl IS -695081 8808LTELLL 4 -691 8.+ 29k 7L L06°8.
) ECQ C41pRlRhreas Sf2 52, s0zscts <= oreosoltesiie{ Lo ST Y6 el 9886
A T SEF slimifare] Z £ 22 | ey epatE i S e e
-7 08 1678 T 0%ET [6°97=U0 10T I z¢ 3 [GYB.8/ 488911907 087 2l o5 3 7] e KEIEEkY 2 revietina e sl S S0C8L TS T
g 0% = 2o e rzeeod O i Szo es0sesre (O R A Zes'0l t Lo50 1 8oaer]
-2 SAZ . . 2z (- - 1SS VLRI YIS T 2 e Tk ] W - 679V 6198
3 = -268°01 198208 |— SZa [ | v ot L0G/ 189618 [ 6v9F 6188/
= 1 =7y serei T gpk6 Fege] O ESw Fos5pL S0 0T O f— cre V81 609 Leoris{ 00p'8; " 801 € 16088,
a S=g -SSL6L 9716 185208 ES g 196+ 6218 105y 4 Ovb 18- : L0y'8/ 7T 659') +008'8.
S S o, 4 2681 162208 o B N 181106y +0vv'18 oo L LR NOy'8s T 659 1-008'8/+
3l < =3 CHLBLT CV Lroroe] L S = = L 6z9'%24 %mmmwmu h_.m 8218+ 80¢ Trrie) O 682'8L = 0TS I == bv7°8. %ww mmm
e = - 2697 102108 : SR . : 005} 1€1518 - 626'L-+ 1008/
N, 2w eagd --mmw_mm- ) e zg SOEETE O WZAT EZ4NCR E——— Losc19 aonw Levsis] O -eces- 189791
] 6 €687 TV 08- -G897. = -189vL g0 pac 11611969184 <F - 000G 7 £52°8.7
0107084225 REE 388 Y aowo Leso0p] = R e, | S8y eaL ol 6o Leeato-
0GET[00=U0 00°F HINAR = [acal 1 se00s]  <C O adhL 250 eel o N_ -0006-+0.9184 T
0 8dhy _ =0 8506 1480081 =z W o o 1BIG e L
L000s- 152662 &= bg FeLLTn s et Z =
52, ot = S
- =29 SEOSHaT T
) > 33 HC G Of W
oIS S5nQ I0TEHS. T
— = S=f& H 6E 0VG- 8
— =z ©Z2 H B
Sfz ©Z 3 . Hzo6ee+8 P
(@) S SZa D -0V6 V.09 scct 6l T
> 2l ECw egssete (D O
N|D? | i ' -0 —
i SEE 06T ReeL 2 —
® . s | €
O B5ity O O 8 _ |5
s . (@) | =
e o 5EEE o | E S Je|g|a
. _ S gEszer st ()8 Q w | E 8 |x=|=E = o | 2 |3
= = T €0 7eG it = | x < £ | O = - WX | o S| = <
= . ) L aene ‘ L o w — = < %) - (%] =
£ w || 0> losndzy st ~E|2E slo |28 |9: |32|28 SRR
—|x o £ lo | S S VICEI T O0%T [ 0¢e=0 61 T HINW esre () > Six | S22 |8 | == Sa |py ) T B
E|lW—~| w Elzx | o | OS8 H0E0 61516 = L3S |on Sl o | = S el s =
SEIZE| F =z | 3 3 0 adkL : (@) O% | Sl > | & |4 3 we | 2HY ~Nl o | W W
% |55 b 2 28| ar? st liibtistd © § A | & 2| 08 |4 2|8 |3
>0 | = 1] T o T 690'G. ) A < wx = [ L L = I | — o o
QX |pm | Z > o |4 0O HEL TGO I W< | <3 =l o | WH | W I T |24 3515 |5
oQ |w>| O H a a 4 o derzetea O o =K gl = o | O - W =m |0 L x x
(7p] = . <C = © <
2a Sk T E|l8|g O % 1 e vk 80t L O 9 w9z Sl & | ¥ 15| g
> | 2 <)
<C = <C
sS4 |2z | = N E | & _ _ _ _

DOBA2334

Project Number:

PROPOSED LONGITUDINAL SECTION WwMH 7.00 - WwMH 1.02

SCALE H 1:500, V 1:100

PROPOSED LONGITUDINAL SECTION WwMH 6.00 - WwMH 1.11

SCALE H 1:500, V. 1:100
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