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1.0 INTRODUCTION

1.1 Background

DBFL have been instructed to prepare an Infrastructure Design Report to support a planning

application for a proposed residential development at Clonminch, Tullamore, Co. Offaly.

The proposed development (“the site”) comprises of 349 residential dwellings, a creche and
neighbourhood centre on a 14.28 Ha site (approximately 2.0 km south of Tullamore Town

Centre along Clonminch Road).

The development area is 10.73 Ha (omitting the proposed cycle scheme along Clonminch Road
and the area required to construct the developments surface water outfall and foul pump

station).

The proposed development is located within the Eastern Node of the Southern Environs of
Tullamore as detailed in Chapter 5 — Masterplans of the Tullamore Town and Environs
Development Plan 2010-2016 (extended to 2020). Refer to Figure 1.1 below.
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Grand Canal Quarter
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Figure 1.1: Extract from Tullamore Town and Environs Development Plan 2010-2016 (Extended to 2020)
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1.2 Objectives

This report provides information regarding the existing site and addresses the infrastructural
demands of the proposed development including the following:

e Site Access and Road Layout
e Surface Water Drainage
e Flood Risk
e Foul Drainage
e Water Supply
1.3 Location

The subject site is located east of the Clonminch Road approximately 2.0 km south of Tullamore

Town Centre.

The site is bound to the south-west and north-west by existing residential development. The

Dublin to Galway railway line is located to the north of the site.

Lands to the east and south of the site are currently greenfield and fall within the Eastern Node
of the Southern Environs of Tullamore as defined by the Tullamore Town and Environs
Development Plan. Refer to Figure 1.2 below.
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Figure 1.2: Site Location Map (Site Boundary Indicative)
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1.4 Topography and Site Characteristics

The site generally falls from south-west towards north-east at gradients ranging from 1:20
(adjacent to the southern boundary) to 1:80 (typical surface gradient over the majority of the

site). Also refer to Figure 1.3 below.

Review of the site topographic survey shows existing open drains / ditches along the site’s
western boundary (adjacent to Clonminch Woods), northern boundary (along the Dublin to

Galway railway line) and at other locations adjacent to the northern portion of the site.

Existing surface gradients across the site and the open drains / ditches noted above have been
a key factor in regard to design of roads levels, finished floor levels, surface water drainage and

foul drainage.

Topographical survey information is shown in the background of the Road Layout Plans (DBFL
Drawings 180002-2000, 180002-2001, 180002-2002) and Surface Water and Foul Sewer
Layout Drawings (DBFL Drawings 180002-3001, 180002-3002).
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Figure 1.3: Extract from Topographic Survey
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1.5 Ground Conditions

Preliminary Ground Investigations for the proposed development were carried out by Ground

Investigations Ireland (GlI) in May 2020.

A 200mm to 250mm deep topsoil layer overlies cohesive deposits comprising of sandy clayey

silts or silty clays with occasional cobbles and boulders.

Infiltration tests were carried out at twelve locations in the vicinity of proposed attenuation
facilities (refer to Appendix F). Infiltration rates (f), where observed at 4 No. test locations, ranged
from 6.192 X 10-6 m/min to 1.262 X 10 -5 m/min while infiltration was not recorded at the
remaining test locations indicating low permeability soils. Taking a conservative approach,
infiltration has not been allowed for in attenuation calculations. Also, refer to Section 3.2.4 of

this report.

1.6 Proposed Development

The proposed development comprises of 349 residential dwellings. Refer to Van Dijk Architects

Schedule of Accommodation and Site Layout Plans for further detail.
The development will also include the following associated engineering infrastructure:

e Provision of a site access point / formation of a new junction on Clonminch Road.

e Provision of improved facilities for cyclists between the proposed site access and
Tullamore Town Centre.

o Delivery of a portion of the roads objective between the Clonminch Road and Chancery
Lane (as shown in the Tullamore Town and Environs Development Plan) including high
quality cycle infrastructure.

e Facilitation of potential future pedestrian links through adjacent lands.

e Provision of internal site road network including associated footpaths.

e Provision of surface water drainage, foul drainage and water supply infrastructure.

e Provision of a foul pumping station discharging to the existing public foul drain located

on the Clonminch Road.
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2.0 SITE ACCESS AND STREET LAYOUT

2.1 Tullamore Town and Environs Development Plan

The Tullamore Town and Environs Development Plan identifies a number of road objectives
one of which traverses the site. This objective proposes a road link between Clonminch Road

and Chancery Lane. A new rail overbridge also forms part of this objective.

Refer to Figure 2.1 below which is an extract from Map 8.1 of the Tullamore Town and Environs
Development Plan. The road link between Clonminch Road and Chancery Lane is identified by
Point H and Point G.

The proposed development intends to deliver approx. 550m of this road link in the form of a
DMURS style “Link Street”, typically consisting of a 6.5m carriageway, 2m cycleway and a 2m
footway. A new junction will also be constructed at the intersection with Clonminch Road

enabling access to the site (identified by Point H in Figure 2.1).

Also refer to DBFL Drawing 180002-DBFL-RD-SP-DR-C-1005 (Link Road Alignment).

Figure 2.1: Extract from Map 8.1 of the Tullamore Town and Environs Development Plan
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2.2 Site Access

2.2.1  Primary Site Access

As noted previously, it is proposed to construct a portion of the road link between Clonminch
Road and Chancery Lane in the form of a DMURS style “Link Street”.

A new junction is also to be constructed at Clonminch Road (refer to Figure 2.2 below).

Also refer to DBFL Drawings 180002-2000, 180002-2001 and 180002-2002 (Road Layout
Plans).

These works will facilitate the primary site access points for vehicles and are designed in
accordance with the requirements of the Design Manual for Urban Roads and Streets (corner
radii, pedestrian facilities, visibility splays etc.) and the Department of Transport’s Traffic Signs
Manual (signage and line marking). Provision is made in the design of the site access for bus
stops on both sides of Clonminch Road in close proximity to the proposed development (refer
to DBFL Drawing 180002-2001).

The infrastructure noted above also facilitate access for pedestrians and cyclists.

PROPOSED
SIGNALISED
JUNCTION

Figure 2.2: Primary Site Access Junction
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2.2.2 Improved Cycle Access to Tullamore Town Centre

A cycle scheme is proposed between the subject site and Tullamore Town Centre. Preliminary
design of the proposed cycle scheme is shown on DBFL Drawings 180002-DBFL-RD-SP-DR-
C-1009, 1010, 1011, 1012 and 1013.

The proposal includes for the provision of new dedicated cycle infrastructure along the
Clonminch Road (R443) including 2no. new Toucan crossing facilities (additional to the existing
3 no. Toucan crossings at site access junctions). The Clonminch Road enhancements
commence approximately 100m south of the proposed site access junction and continue along
Clonminch Road to tie into the existing road carriageway at a location approximately 80m
northwest of the Bachelor’'s Walk junction. Total length of cycle scheme from Clonminch to Town

Centre is approx. 1,700m.

The cycle facilities comprise predominantly segregated cycle tracks, however, on approach to
the town centre where the available carriageway width narrows, a shared cycle / pedestrian
facility is proposed in the northbound direction over a distance of approximately 190m. For a
short 90m section south of the Bachelor's Walk junction, the narrow carriageway width at this

section results in southbound cyclist having to share the road with vehicular traffic.

In order to facilitate the proposed segregated cycle infrastructure proposals, all space facilitating
the existing right turn pockets have been reassigned to accommodate the introduction of high-
quality cycle facilities. It is predicted that the quantum of vehicles availing of these existing right
turn facilities is not sufficient to result in a material impact on the capacity of the Clonminch Road
corridor once removed. The inclusion of dedicated cycle infrastructure along Clonminch Road
will make travel by bicycle a safer option and subsequently increase the likelihood of residents
in the local vicinity to consider travel by bicycle as a viable mode of travel and choose cycling

over travel by car thereby reducing the number of motorised vehicles on the road network.

The guidelines set out in the NTA documents “Preliminary Design Guidance Booklet for Bus
Connects Core Bus Corridors” and “National Cycle Manual” have has been incorporated into
the subject scheme design. Cycle tracks are generally 2m in width (reducing to 1.75m and over
a short section 1.5m where available carriageway width is restricted) and segregated vertically
and / or horizontally from the vehicular carriageway. Vehicular traffic lanes have been designed
to a standard width of 3m in each direction as per the standards set out in the Design Manual

for Urban Roads and Streets for “Arterial and Link streets”.

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly
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2.2.3  Potential Future Permeability & Linkages

The proposed site layout facilitates potential future permeability and linkage for pedestrians and
cyclists to existing residential settlements to the north of the site. In addition, pedestrian, cycle
and vehicle connections have been designed up to the eastern site boundary to facilitate
connectivity with future development on lands which fall within the Eastern Node of the Southern

Environs of Tullamore to the east and south of the site.

Potential permeability and linkage for pedestrians, cyclists and vehicles are identified on DBFL
Drawing 180002-DBFL-RD-SP-DR-C-1017.

2.3 Street Layout Design

The site’s street layout is shown on DBFL Drawing Nos. 180002-2000, 180002-2001 and
180002-2002.

The proposed residential scheme’s internal road hierarchy comprises of a Link Street (6.5m
wide), Local Streets (5.5m wide) and some shared surface Local Streets (4.8m wide with

adjacent 1.2m wide walkway).

Shared surface Local Streets are used in limited circumstances to serve a limited number of
houses.

The roads hierarchy as outlined above is shown on DBFL Drawing 180002-DBFL-RD-SP-DR-
C-1017 (pedestrian linkages to, through and within the proposed development are also indicated

on this drawing).
DMURS Street Design guidelines incorporated in the site’s road layout including the following:
e Link Street — 6.5m wide
e Local Streets —5.5m wide
e Local Streets (Shared Surface) — 4.8m wide with adjacent 1.2m wide walkway
e Footpaths — 2.0m wide
e Corner Radii at junctions within the site — Typically 3.0m

A design speed limit of 30 km/hour has been applied throughout the development in accordance
with the Design Manual for Urban Roads and Streets (pedestrian priority, function — local road,

context — neighbourhood).

Infrastructure Design Report
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2.4 Access Driveways
Access driveways are set to accommodate targeted gradients of 1:40 to 1:80.

The design allows for dropped kerbs and an increased concrete pavement thickness of 150mm

where access driveways cross footpaths.

Access driveways (outside road and footpath areas to be taken in charge by Offaly County

Council) are designed as permeable type pavements.

2.5 Pavement Design Standards

Local Streets within the site are designed in accordance with the Department of the Environment
Recommendations for Site Development Works, the Design Manual for Urban Roads and
Streets (DMURS) and Local Authority requirements.

Proposed road construction materials and thicknesses are based on an existing minimum

subsoil CBR of 2.0% at road formation level.

Actual CBR values and ground conditions are to be confirmed by site specific investigations

prior to road construction.

2.6 Traffic & Transportation

A separate Traffic and Transportation Assessment has been prepared as part of this planning
application (refer to DBFL Report No. 180002-DBFL-XX-XX-RP-C-1001).

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly
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3.0 SURFACE WATER DRAINAGE

3.1 Existing Surface Water

As noted in Section 1.4, Topography and Site Characteristics, the site generally falls from south-
west towards north-east at gradients ranging from 1:20 (adjacent to the southern boundary) to

1:80 (typical surface gradient over the majority of the site).

The site currently drains via a network of open drains which ultimately discharge to an open
drain located adjacent to the northern portion of the site (along the Dublin to Galway railway

line). Refer to Figure 3.1 below and Irish Water’s Network Plan as included in Appendix A of

this report.

A topographic survey was carried out in May 2020 to confirm the existing surface water outfall
route beyond the northern boundary. There are a number of culverts beneath the railway line
which direct flow from network of open drains within the site to an existing open drain on the
northern side of the railway. This open drain then directs flows towards an existing 375mm

diameter surface water drain at Chancery Lane. Refer to Figure 3.2 below.

It is proposed to discharge attenuated surface water flows from the proposed development to
the existing network of open drains described above. Refer to DBFL Drawings 180002-3001
and 180002-3002.

I}aihage-
v Proposed
o Outfall Drain

. Existing Surface =
* Water Networde ~

Clonminch

Road . Proposed Development Ste

Figure 3.1 Extract from Irish Water Network Plan (Site Boundary Indicative)
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3.2 Basis of Design
3.2.1  General Description of Surface Water Design

The surface water drainage strategy, as outlined below, has been discussed with Offaly County

Council Water Services Section.

The proposed developments surface water drainage network is shown on DBFL Drawings
180002-3001 and 180002-3002.

It is proposed to discharge attenuated surface water flows from the proposed development to

the existing network of open drains described in Section 3.1 of this report.

Four surface water catchments are proposed within the development (refer to DBFL Drawing
180002-3004 for the locations of the surface water catchments). All catchments discharge to an

existing open drain located along the site’s northern boundary.

Above ground detention basins are sized to attenuate up to a 1 in 100 year storm event. Surface
water discharge rates from the proposed surface water drainage network will be controlled by a
vortex flow control device (Hydrobrake or equivalent) and associated above ground attenuation.
Surface water discharge will also pass via a full retention fuel / oil separator (sized in accordance

with permitted discharge from the site).

The proposed surface water drainage network will collect surface water runoff from the site via
a piped network prior to discharging off site via flow control device, attenuation and separator

arrangement as noted above.

Surface water runoff from the site’s road network will be directed to tree pits via conventional
road gullies (with high level overflow to the piped surface water network). Surface water runoff

from driveways will be captured by permeable paving.

Surface water runoff from house roofs will be routed to the proposed surface water pipe network
via the porous aggregates beneath permeable paved driveways (providing an additional element
of attenuation). Surface water runoff from apartments, the neighbourhood centre and creche
will be captured by green roofs (sedum blanket) prior to being routed to the piped surface water

drainage network.

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly
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3.2.2

Compliance with Surface Water Policy

The site’s surface water management infrastructure has been designed in accordance with the
Greater Dublin Strategic Drainage Study (GDSDS).

The GDSDS (Vol. 2, Chapter 6.3.4) requires that the following design criteria are applied to all

sites:

Criterion 1:

River Water Quality Protection — satisfied by providing interception storage and
treatment of run-off by SUDS features such as permeable paving of driveways, tree
pits, green roofs, detention basins and full retention fuel/oil interceptors at surface

water discharge points.
Criterion 2:

River Regime Protection — satisfied by attenuating run-off with flow control devices prior

to discharge to the outfall.
Criterion 3:

Level of Service (flooding) for the site — satisfied by the Site being outside the 1000
year coastal and fluvial flood levels and extents. Pluvial flood risk addressed by
development designed to accommodate surface water runoff from a 100-year period
storm (1& AEP) plus climate change (20%) as per the recommendations of the GDSDS.
Planned flood routing for storms greater than 100-year return period level considered

in design and development run-off contained within site.
Criterion 4:

River flood protection — Satisfied by attenuating surface water discharge to allowable
greenfield runoff rates, addressing pluvial flood risk associated with the 1 in 100 year

storm and avoiding development in flood plains.

Infrastructure Design Report
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3.2.3  Design Standards

Proposed surface water drains have been designed in accordance with the Greater Dublin

Strategic Drainage Study (GDSDS), the Department of the Environment’s Recommendations for

Site Development Works for Housing Areas, the Department of the Environment’s Building

Regulations “Technical Guidance Document Part H Drainage and Waste Water Disposal” and BS

EN 752: 2008 Drain and Sewer Systems Outside Buildings.

Design Criteria:

o Return period for pipe work design

o Return period for attenuation design

. Allowable Outflow

o Standard Average Annual Rainfall

o Time of entry

. M5 - 60

o Ratio “r”

. Pipe Friction (Ks)

o Minimum Velocity (based on pipe flowing full)
. Rainfall Runoff from Roofs

. Rainfall Runoff from House Roofs (draining via porous aggregates

beneath permeable driveways)

o Rainfall Runoff from Apartments, Neighbourhood Centres and Creche
(via green roof)

. Rainfall Runoff from Driveways (draining via porous aggregates

beneath permeable driveways)

. Rainfall Runoff from Roads and Footpaths

. Rainfall Runoff from Roads and Footpaths (via tree pits)
. Rainfall Runoff from Soft Landscaped / Grassed Areas

. Rainfall Depth Factored for Climate Change

(in accordance with GDSDS Volume 2, Chapter 6,
Table 6.2 — see below)

5 years

100 years

2.38 I/sec/ha

876 mm
4 minutes
14.7 mm
0.281

0.6 mm
1.0 m/s
95%

70%

70%

50%

95%

80%

10%

20%
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Refer to Appendix B for attenuation design calculations and Appendix C for Surface Water

Network Design calculations which have been carried out using Microdrainage WinDes

analysis software.

Climate Change Category Characteristics

River flows

20% increase in flows for all return periods up
to 100 years

Sea level

400+mm rise (see Climate Change policy
document for sea levels as a function of return
period)

Rainfall

10% increase in depth (factor all intensities by
1.1)

Modify time series rainfall in accordance with
the GDSDS climate change policy document

Table 6.2

Climate Change Factors to be Applied fo Drainage Design

3.2.4  SuDS, Proposed Runoff Coefficients & Factored Impermeable Areas

Noted below is a summary of the methodologies are being implemented as part of a SuDS

treatment train approach and associated reduction factors / runoff coefficients. Factored

impermeable areas are calculated and summarised in Table 3.1.

House Roofs Draining via SuDS (permeable paving) — Runoff Coefficient 0.7

Reduction of velocity as the aggregate/filter material used in the SuDS feature
(permeable paving) slows the run-off at source ultimately reduce the peak inflow for
attenuation calculations. Note, this detail does not rely on infiltration (although some
degree if infiltration will occur), the stone reservoir is intended to provide an
additional element of attenuation storage.

Apartments — Green Roof — Runoff Coefficient 0.7

The proposed build-up will be an extensive type with 200mm minimum construction
depth and sedum planting (refer to DBFL Drawing 180002-3012). The soil build-up
will partially absorb some of the initial run-off and once saturated will reduce flow
rates through the green roof medium to the outlets and final attenuation storage

location.
Impermeable Roads / Footpaths Drained via Tree Pits — Runoff Coefficient 0.80

Typically, road gullies discharge to tree pits (with high level overflow to the piped
surface water network). Also takes account of run-off stored within the micro and

macro texture of the surfacing (i.e. runoff not collected by piped network).

Infrastructure Design Report
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Impermeable Areas— Runoff Coefficient 0.95

A 5% reduction of the surface area is applied to take account of run-off not collected

and stored within the micro and macro texture of the surfacing

Permeable Paved Areas Draining via SUDS — Runoff Coefficient 0.5

Reduction of velocity as the aggregateffilter material used in the SuDS feature

(permeable paving) slows the run-off at source ultimately reduce the peak inflow for

attenuation calculations.

Soft Landscaped / Grassed Areas — Runoff Coefficient 0.10

Grassed / Landscaped areas slows the run-off at source ultimately reduce the peak

inflow for attenuation calculations.

Attenuation of the 100 year storm events in over ground detention basins (see Section

3.2.7 for Attenuation Calculations). As noted in Section 1.5, infiltration test results

indicate low permeability soils above rock level and as such infiltration has not been

allowed for in surface water / attenuation design calculations for the proposed

development.

Installation of a vortex flow control device (Hydrobrake or equivalent), limiting surface

water discharge from the site to 2.38 I/sec/ha (see Section 3.2.6 for calculation of
Allowable Green Field Runoff Rate).

(sized in accordance with permitted discharge from the site).

Surface water discharge will also pass via a Class 1 full retention fuel / oil separator

Catchment A Catchment B Catchment C Catchment D Total
Runoff Gross Area | Factored | Gross | Factored | Gross |Factored | Gross |Factored| Gross |[Factored
Coefficients (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz)
0.95 983 934 57.6 54.72 2346 2228.7 0 (0] 3,387 3,217
Roof
Roof Draining Via
SUDs 0.7 2,384 1,669 3,976 2,783 3,604 2,523 0 0 9,963 6,974
Apartment -Green
Roof 0.7 1,740 1,218 1,200 840 3,816 2,671 0 (0] 6,757 4,730
Driveways -
. 0.5 1,397 699 3,031 1,516 2,542 1,271 0 (0] 6,970 3,485
Permeable Paving
Paved Areas draining 0.8 5,350 4,280 1,120 896 7,478 5,982 0 0 13,948 11,158
via Tree pits/SUDs
Road & Footpaths
draining via 0.95 2,830 2,688 4,585 4,355 7,040 6,688 0 0 14,454 13,732
conventional gullies
Soft Landscaping 0.1 15,052 1,505 15,665 1,567 21,104 2,110 0 0 51,821 5,182
29,736 12,993 29,634 12,011 47,930 23,475 0 o[ 107,300 45,261

Table 3.1 Proposed Runoff Coefficients and Factored Impermeable Areas
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3.25

Allowable Greenfield Runoff Rate
Qbar has been assessed based on GDSDS requirements.
i.e. Qbar(m3/s)=0.00108x(Area)0.89(SAAR)1.17(SOIL)2.17
SAAR - 876mm (based on local information from Met Eireann)
SOIL — Sail Type 2

Area Catchment A-B-C-D

Approx.10.73 Ha

Qbar = 25.5 I/sec (equivalent to 2.38 I/sec/Ha)

Assessment of Soil Type (see Table 3.2)

e Drainage Group 1 (rarely waterlogged within 60cm at any time)
o Depth to Impermeable Layer 2 (40-80cm)

e Permeability Group 3 (Slow)

e Slope 2 (0-2deg)

Drainage Depth Slope classes

to

impermeable Q) - 2’) I 2-8° I
W? layer {cm) e —

Permeability rates above impermeable layers

W2 (3} (1
Medium | Slow Rapid

Slow

<D,

| |»]w

3 [ww] | A

Table 3.2 Classification of Soils Type (Soil index /SPR value calculated from Flood Studies

Report, The Classification of Soils from Winter Rainfall Acceptance Rate ,Table 4.5).
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3.2.6 Attenuation Calculation

Attenuation volumes have been calculated based on an allowable outflow / greenfield runoff

rate outlined above.

Run-off from the proposed development will be controlled / attenuated using vortex type flow

control devices (Hydrobrake or equivalent).

The resultant storage system, discharge limits and storage volumes for each catchment are
detailed in Table 3.3. The locations of the proposed attenuation systems are shown on DBFL
Drawings 180002-3001 and 180002-3002.

We note that the M5-60 and “r value” (as noted in Section 3.2.3 above) are sourced from Met
Eireann. The inflow hydrograph for each storm is then calculated using Microdrainage software
using the Flood Studies Report Method as recommended by Section 6.4 of the GDSDS.

Refer to Appendix B for Attenuation Design Calculations.

Catchment/ | Catchment | Impermeable | Allowable | Storage Volume Storage Volume
Attenuation | Area Catchment Outflow required Provided
Area (Total) Area (Total) | (Max.) (100 Yr.) (Detention Basin)
A 2.974 Ha | 1.299 Ha 6.01/s 699.3 m?3 980m3
B 2.963 Ha | 1.201 Ha 20.01/s 340.0 m3 350m?3
C 4,793 Ha | 2.352 Ha 26 /s 1418.0 m3 1650 m3
D 0 0 25.6 I/s 55.3m3 173 m3
TOTAL 10.73 Ha | 4.852 Ha 2512.6 m® 3153 m?®

Table 3.3 — Surface Water Attenuation Storage and Discharge Limits

Catchment A and B cascade into Catchment C which cascades into Catchment D. Catchment D

discharges to an existing open drain located along the site’s northern boundary at an allowable
outflow of 25.5 I/sec (or 2.38 I/sec/Ha).

In total, 2,512.6m? of attenuated storage is required with 3,153m? proposed.
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3.2.7 Interception Volume

The GDSDS (Vol. 2, Table 6.3) requires interception storage to be incorporated into surface
water drainage design in order to limit discharge of sediment and pollutants into the

downstream surface water drainage network and receiving water courses.

This interception storage is designed to capture surface water run-off from rainfall depths of

5mm (and up to 10mm if possible).

The SuDS features included in the development (refer to Section 3.2.4) will provide the
necessary interception volume required by the GDSDS (within stone reservoirs beneath

permeable paved driveways, tree pits and detention basins).

3.3 Flood Risk

A separate Site-Specific Flood Risk Assessment (SSFRA) has been prepared as part of this
planning application (refer to DBFL Report No. 180002-rep-002).

This flood risk assessment has been undertaken by reviewing information from the Office of
Public Works (OPW) National Flood Hazard Mapping (www.floodmaps.ie) and the Eastern
CFRAM Study and has been carried out in accordance with the OPW'’s Guidelines for Planning

Authorities — The Planning System and Flood Risk Management (November 2009).

The SSFRA concluded that the proposed residential development is suitably located in Flood
Zone C and is considered to have the required level of flood protection up to and including the
1% AEP flood event.

3.4 Surface Water Quality Impact
Run-off rates from the site are controlled by flow control devices.

Surface water management proposals for the development also incorporate the following impact

reduction measures;

e Surface water network designed in accordance with GDSDS requirements

e Incorporates SUDS features e.g. green roofs, tree pits and permeable paving in the
higher risk parking areas at the front of houses (i.e. treatment / filtration provided
within the stone reservoir beneath permeable paved driveways)

e Surface water attenuation (i.e. treatment / filtration provided within the landscaped
areas in the detention basins) in conjunction with a final Class 1 fuel / oil separator prior

to discharge to the downstream surface water network.
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4.0 Foul Drainage
4.1 Existing Foul Drainage

An existing 225mm diameter public foul sewer is located west of the site along the Clonminch
Road which discharges northwards towards Church Road Pump Station (refer to Figures 4.1 and

4.2 and the Irish Water records drawings in Appendix A).

As the site generally falls from south-west to north-east, a foul pumping station will be required
to service the development. Refer to DBFL Drawings 180002-3001 and 180002-3002 for the
location of the existing foul drainage infrastructure noted above and the proposed foul drainage

discharge arrangement.

" Existing 225mm 2
Public Foul Sewer

Clonminch —
Road

Figure 4.1 Extract from Irish Water Network Plan (Site Boundary Indicative)
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PROPOSED
/_ DEVELOPMENT
SITE

EXG. 225MM |-
FOUL SEWER

Figure 4.2 Extract from Irish Water Network Plan — Existing Foul Sewer, Clonminch Road

4.2 Design Strategy

As noted previously, the site generally falls from south-west to north-east at gradients ranging
from 1/20 to 1/80.

The proposed foul discharge point is located along the western boundary and is somewhat
elevated above the north-east of the site, therefore, a strategic pumping station and associated

rising main will be required to service the development.

The proposed strategic foul pumping station is to be located in the north-east corner of the site
(adjacent to the railway line). As such, this pump station has potential to also serve other lands
within the Eastern Node of the Southern Environs of Tullamore where a gravity drainage

connection to the existing foul drainage infrastructure in Clonminch Road cannot be achieved.

The proposed foul drainage network within the development has been designed in compliance
with Irish Water’s Code of Practice for Wastewater Infrastructure and comprises of a series of

225mm diameter pipes, discharging to the strategic pumping station described above.
Individual dwellings will be serviced by an individual 100mm diameter connections.

Refer to DBFL Drawing No.’s 180002-3001 and 180002-3002 for the proposed foul drainage

layout.
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4.3 Engagement with Irish Water

Confirmation of feasibility was received from Irish Water on 15t September 2021 (included in

Appendix D). Irish Water have advised as follows:

There is sufficient capacity available at the Tullamore Wastewater Treatment Plant to
facilitate your proposed development.

The proposed connection to the existing wastewater network is feasible subject to
upgrades. The Southern Interceptor Sewer (SIS) project is currently being progressed by
Irish Water and will be delivered by Irish Water in conjunction with Offaly County Council
along with specific road projects in this area of Tullamore. The SIS will provide the long-
term wastewater solution for the proposed development. The SIS project is not likely to be
completed prior to the proposed development and as such interim upgrade works are
required.

Options for delivery of interim upgrade works include surface water separation works within
St. Columbas Place and / or along Clonminch Road (R443), which would remove sufficient
volumes of surface water from the combined sewer system to free up capacity for the
expected wastewater loading from the proposed development. Irish Water also note that
“ It [s envisaged the extent of the surface water separation works would be within the public
road’.

The applicant is advised to agree the exact scope of surface water separation works and
storage requirements in conjunction with any future Connection Application for the

proposed development
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4.4 Surface Water Separation Works — St Columba’s Place

An area has been identified to the west of the site, within St. Columba’s Place, where road

gullies currently discharge to an existing combined sewer network, with the combined sewer

outfalling directly to St. Columba’s Pump Station (refer to Figure 4.3 below).

ST COLUMBA'S
PUMP STATION

PROPOSED DISCHARGE
POINT FOR SURFACE
WATER SEPARATION
WORKS TO EXISTING
OPEN DRAIN

o T

AREA WITHIN ST. COLUMBA'S
PLACE WITH ROAD GULLIES
DISCHARGING TO COMBINES
SEWERS / COMBINED SEWERS
DIRECTED TO PUMP STATION

Figure 4.3 Extract from Irish Water Network Plan — St Columba’s Park
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Separation Strategy for area identified within St Columba’s Place:

Construct surface water outfall to existing open drain running along the eastern side of
St.Columba’s Place, see Figure 4.3 (taking flows from road gullies away from the
combined sewer discharging to St. Columba’s Pump Station).

The existing open drain running along the eastern side of St.Columba’s Place (as noted
above) discharges to an open drain running along the Dublin to Galway railway line).
Similar to comments in Section 3.1 of this report, there are a number of culverts beneath
the railway line which direct flow from the open drain along the railway line towards the
existing 375mm diameter surface water drain at Chancery Lane, see Figure 4.4
Attenuate flows from road areas highlighted in Figure 4.3 to 2.0 I/sec (30 year storm
event). Attenuated flows to discharge via a hydrocarbon interceptor.

Potential surface water flow removal from combined sewer (5 year storm event) —
approx. 38.5 I/sec

Foul Drainage Flow from Subject Application at Clonminch, Peak Discharge (6DWF),
10.8 I/sec

Taking 38.5 I/sec of surface water flow away from St. Columba’s Pump Station when
compared to the peak foul discharge from the subject application (10.8 I/sec) results in
a potential reduction in hydraulic loading by a factor of 3.5 on the waste water network

during problematic rainfall events.

Additional areas have also been identified by Irish Water on Clonminch Road where possible

separation works may also be considered.

As per Irish Water’s Confirmation of Feasibility (September 2021), the applicant shall agree the

exact scope of surface water separation works and storage requirements in conjunction with

any future Connection Application for the proposed development
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EXISTING 375 MM y . e e LY .
DIA. SURFACE . a T

ot X
WATER DRAIN ' g CHANCERY LANE i
n y - N ”

EXISTING OPEN DRAIN
NORTH OF RAILWAY

OPEN DRAIN
ADJACENT TO
RAILWAY LINE

EXISTING 600MM
WIDE CULVERTS
UNDER RAILWAY

PROPOSED
DISCHARGE POINT
FOR SURFACE 4
WATER SEPARATION :
WORKS TO EXISTING P Lot anbbud
OPEN DRAIN ‘] .

\

= ’S :
'- EXISTING OPEN DRAIN
. SOUTH OF RAILWAY |

Figure 4.4 Outfall from Surface Water Separation Works at St. Columba’s Place

4.5 Storage at Strategic Pump Station

It is noted that there is an alternative interim measure that could be considered as well as that
described by Irish Water in the confirmation of feasibility letter. The principal of storage at the
subject lands strategic pump station during critical rainfall events is also seen as a workable

solution that could be developed further at connection application stage.

Telemetry could be installed at the developments foul pumping station linking to the problematic
Church Road Pump Station in the town centre which could allow the developments foul storage
tank to be activated and store flows generated by the development should the network in the

town centre become inundated.

The developments foul storage tank could be utilised to store development discharge during
surcharge events in the town centre and therefore allow the proposed development to proceed
on a phased basis in advance of any network upgrades (subject to Connection Agreement with
Irish Water). Such optimisation / balancing of pump stations within existing foul drainage

networks is a commonly used methodology to maximise network capacity.
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4.6 Design Calculations

The foul drainage network for the proposed development has been designed in accordance with
the following guidelines:

e Irish Water Code of Practice for Wastewater Infrastructure

e Department of the Environment’s Recommendations for Site Development Works for
Housing Areas

e Department of the Environment’s Building Regulations “Technical Guidance Document
Part H Drainage and Waste Water Disposal”

e BS EN 752: 2008 Drain and Sewer Systems Outside Buildings

e IS EN 12056: Part 2 (2000) Gravity Drainage Systems Inside Buildings

Foul drainage network design has been carried out using Microstation WinDes analysis software

(refer to Appendix E for foul drainage network calculation).

Design Criteria:

Demand 446 |/dwelling/day

Discharge units 14 units per house (as BS8301)

Pipe Friction (Ks) 1.5 mm

Minimum Velocity 0.75 m/s (self-cleansing velocity)
Maximum Velocity 3.0 m/s (1:18 maximum pipe gradient)
Frequency Factor 0.5 for domestic use

Manhole Depths < 4.0m

4.7 Foul Drainage — Environmental Impacts
Wastewater Discharge Calculation

(as outlined in Irish Water’s Pre-Connection Enquiry Application Form)

No. of Housing Units 349

Post Development Average Discharge (DWF) 1.8 I/sec

Post Development Peak Discharge (6DWF) 10.8 I/sec

Daily Foul Discharge Volume (446l per dwelling) 155,654 | (156m3)
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5.0 WATER SUPPLY AND DISTRIBUTION
5.1 Existing Public Water Mains

An existing 12" asbestos watermain, 9” asbestos watermain and 6" cast iron watermain are

located to the west of the site along the Clonminch Road.

Refer to the Irish Water’s Network Plan included in Appendix A for the location of the existing

public watermains described above (extract also shown in Figure 5.1).

Existing 9"and 12"
Asbestos
s Watermain

Existing 9"and 12"

Asbestos Proposed Site

Watermain

Figure 5.1 Extract from Irish Water Network Plan (Site Boundary Indicative)

5.2 Irish Water Pre-Connection Feedback

Pre-connection enquiry feedback has been received from Irish Water in September 2021
(included in Appendix D). Irish Water have advised that provision of a water connection is

“feasible without infrastructure upgrade”.
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5.3 Proposed Water Main Layout
The site’s proposed water main layout is shown on DBFL Drawing 180002-3003.

It is proposed to connect to the existing 300mm diameter watermain on the Clonminch Road to
service the proposed development (as advised by Irish Water in the Confirmation of Feasibility).
A 200mm diameter spine water main will be provided along the development’s arterial roads

with a number of 150mm / 100mm diameter looped branch mains provided elsewhere.

The proposed water main layout has been designed in accordance with Irish Water Standard
Detail STD-W-02 including provision of a bulk flow meter at the connection point to the existing

water supply network on Clonminch Road.

Sluice Valves have been arranged in accordance with Irish Water Standard Detail STD-W-02,
Note 6 (“valves shall be arranged in such a manner to allow the network to be managed to

ensure that no more than 40 properties lose water from a burst on the system, at any one time”).

Individual houses will have their own connections (25mm O.D. PE pipe) to distribution water
mains via service connections and boundary boxes. Individual connections are to be installed
in accordance with Irish Water Standard Detail STD-W-03.

5.4 Hydrants

The proposed water main layout is arranged such that all buildings are a maximum of 46.0m
from a hydrant in accordance with the Department of the Environment’s Building Regulations

“Technical Guidance Document Part B Fire Safety”.

Hydrants shall comply with the requirements of BS 750:2012 and shall be installed in
accordance with Irish Water’'s Code of Practice and Standard Details.

5.5 Materials

Proposed water mains and connections to individual houses are to be PE100 SDR17.
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5.6 Water Demand

Water Demand has been calculated in accordance with the guidelines outlined in Irish Water’s

Pre-Connection Enquiry Application Form:

No. of Housing Units

Average Occupancy Ration (Persons Per Dwelling)
Per-Capita Consumption (I/person/day)

Average Domestic Daily Demand (I/sec)

Post Development Average Hour Water Demand (l/sec)
(1.25 x Average Domestic Daily Demand)

Post Development Peak Hour Water Demand (I/sec)

(5.0 x Post Development Average Hour Water Demand)

349

2.7

150

1.64

2.05

10.25
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APPENDIX A — IRISH WATER NETWORK PLANS
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Ormond House
Upper Ormond Quay

Dublin 7 Miccor
Date 06/09/2021 14:29 Designed by dalye

File Checked by

Innovyze Source Control 2020.1

Cascade Summary of Results for 100YR - Catchment A 02.09.2021.SRCX

Upstream Outflow To Overflow To
Structures
(None) 100YR - Catchment C 02.09.2021.SRCX (None)
Half Drain Time : 1576 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

15 min Summer 68.940 0.507 0.0 3.8 3.8 183.3 0O K
30 min Summer 69.082 0.649 0.0 3.8 3.8 252.7 0 K
60 min Summer 69.218 0.785 0.0 3.8 3.8 327.1 0O K
120 min Summer 69.346 0.913 0.0 3.8 3.8 403.7 O K
180 min Summer 69.417 0.984 0.0 3.8 3.8 449.5 0O K
240 min Summer 69.465 1.032 0.0 3.8 3.8 481.2 O K
360 min Summer 69.528 1.095 0.0 3.8 3.8 524.0 0O K
480 min Summer 69.565 1.132 0.0 3.8 3.8 550.8 O K
600 min Summer 69.590 1.157 0.0 3.9 3.9 568.2 0O K
720 min Summer 69.605 1.172 0.0 3.9 3.9 579.5 O K
960 min Summer 69.620 1.187 0.0 3.9 3.9 589.9 0O K
1440 min Summer 69.614 1.181 0.0 3.9 3.9 586.1 O K
2160 min Summer 69.601 1.168 0.0 3.9 3.9 576.6 0O K
2880 min Summer 69.588 1.155 0.0 3.8 3.8 567.1 O K
4320 min Summer 69.555 1.122 0.0 3.8 3.8 543.4 0O K
5760 min Summer 69.514 1.081 0.0 3.8 3.8 514.6 O K
7200 min Summer 69.469 1.036 0.0 3.8 3.8 484.1 0O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

15 min Summer 76.883 0.0 187.1 19

30 min Summer 53.275 0.0 259.4 34

60 min Summer 34.911 0.0 340.2 64

120 min Summer 22.052 0.0 429.5 124

180 min Summer 16.721 0.0 488.4 184

240 min Summer 13.696 0.0 533.3 242

360 min Summer 10.318 0.0 602.9 362

480 min Summer 8.425 0.0 604.3 482

600 min Summer 7.195 0.0 604.5 602

720 min Summer 6.322 0.0 605.6 722

960 min Summer 5.152 0.0 610.4 960

1440 min Summer 3.859 0.0 625.1 1286

2160 min Summer 2.889 0.0 1013.0 1668

2880 min Summer 2.353 0.0 1100.3 2072

4320 min Summer 1.758 0.0 1106.3 2896

5760 min Summer 1.429 0.0 1336.7 3744

7200 min Summer 1.216 0.0 1421.1 4544

©1982-2020 Innovyze
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Ormond House
Upper Ormond Quay

Dublin 7 Miccor
Date 06/09/2021 14:29 Designed by dalye

File Checked by

Innovyze Source Control 2020.1

Cascade Summary of Results for 100YR - Catchment A 02.09.2021.SRCX

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

8640 min Summer 69.422 0.989 0.0 3.8 3.8 452.5 0 K
10080 min Summer 69.373 0.940 0.0 3.8 3.8 421.2 0 K
15 min Winter 68.988 0.555 0.0 3.8 3.8 205.8 0 K
30 min Winter 69.140 0.707 0.0 3.8 3.8 283.7 0O K
60 min Winter 69.287 0.854 0.0 3.8 3.8 367.8 0 K
120 min Winter 69.426 0.993 0.0 3.8 3.8 455.5 0O K
180 min Winter 69.505 1.072 0.0 3.8 3.8 508.6 0 K
240 min Winter 69.559 1.126 0.0 3.8 3.8 546.0 O K
360 min Winter 69.630 1.197 0.0 3.9 3.9 597.4 0 K
480 min Winter 69.675 1.242 0.0 4.0 4.0 630.9 O K
600 min Winter 69.705 1.272 0.0 4.0 4.0 654.2 0 K
720 min Winter 69.726 1.293 0.0 4.0 4.0 670.6 O K
960 min Winter 69.751 1.318 0.0 4.1 4.1 690.1 0 K
1440 min Winter 69.763 1.330 0.0 4.1 4.1 699.3 O K
2160 min Winter 69.741 1.308 0.0 4.0 4.0 681.9 0 K
2880 min Winter 69.720 1.287 0.0 4.0 4.0 666.0 O K
4320 min Winter 69.670 1.237 0.0 4.0 4.0 627.1 0 K
5760 min Winter 69.605 1.172 0.0 3.9 3.9 579.2 O K
7200 min Winter 69.534 1.101 0.0 3.8 3.8 528.6 0 K
8640 min Winter 69.460 1.027 0.0 3.8 3.8 478.1 O K
10080 min Winter 69.385 0.952 0.0 3.8 3.8 428.5 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?)

8640 min Summer 1.066 0.0 1495.2 5368

10080 min Summer 0.953 0.0 1560.0 6160

15 min Winter 76.883 0.0 209.5 19

30 min Winter 53.275 0.0 290.4 33

60 min Winter 34.911 0.0 380.8 64

120 min Winter 22.052 0.0 481.0 122

180 min Winter 16.721 0.0 547.1 180

240 min Winter 13.696 0.0 598.0 240

360 min Winter 10.318 0.0 605.6 356

480 min Winter 8.425 0.0 607.6 474

600 min Winter 7.195 0.0 611.6 590

720 min Winter 6.322 0.0 617.7 704

960 min Winter 5.152 0.0 631.4 932

1440 min Winter 3.859 0.0 643.5 1370

2160 min Winter 2.889 0.0 1134.9 1756

2880 min Winter 2.353 0.0 1222.5 2216

4320 min Winter 1.758 0.0 1159.9 3152

5760 min Winter 1.429 0.0 1497.8 4040

7200 min Winter 1.216 0.0 1591.9 4968

8640 min Winter 1.066 0.0 1674.8 5800

10080 min Winter 0.953 0.0 1746.9 6656
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Upper Ormond Quay

Dublin 7

Date 06/09/2021 14:29 Designed by dalye
File Checked by

Innovyze Source Control 2020.1

Cascade Rainfall Details for 100YR - Catchment A 02.09.2021.SRCX

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region Scotland and Ireland Cv (Winter) 0.840

M5-60 (mm) 14.700 Shortest Storm (mins) 15

Ratio R 0.281 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 1.299

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

0 4 1.299

©1982-2020 Innovyze
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Ormond House
Upper Ormond Quay

Dublin 7 Miccor
Date 06/09/2021 14:29 Designed by dalye

File Checked by

Innovyze Source Control 2020.1

Cascade Model Details for 100YR - Catchment A 02.09.2021.SRCX

Storage is Online Cover Level (m) 70.700

Infiltration Basin Structure

Invert Level (m) 68.433 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Depth (m) Area (m?) |[Depth (m) Area (m2?) Depth (m) Area (m?2)
0.000 260.0 0.600 500.0 1.200 740.0 1.800 980.0
0.100 300.0 0.700 540.0 1.300 780.0 1.900 1020.0
0.200 340.0 0.800 580.0 1.400 820.0 2.000 1060.0
0.300 380.0 0.900 620.0 1.500 860.0 2.100 1100.0
0.400 420.0 1.000 660.0 1.600 900.0 2.200 1140.0
0.500 460.0 1.100 700.0 1.700 940.0 2.250 1160.0

Hydro-Brake® Optimum Outflow Control
Unit Reference MD-SHE-0088-6000-3500-6000
Design Head (m) 3.500
Design Flow (1/s) 6.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 88
Invert Level (m) 68.233
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 3.500 6.0
Flush-Flo™ 0.380 3.8
Kick-Flo® 0.788 3.0
Mean Flow over Head Range - 4.4

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.7 1.000 3.3 2.400 5.0 5.500 7.4
0.200 3.5 1.200 3.6 2.600 5.2 6.000 7.7
0.300 3.7 1.400 3.9 3.000 5.6 6.500 8.0
0.400 3.8 1.600 4.2 3.500 6.0 7.000 8.3
0.500 3.7 1.800 4.4 4.000 6.4 7.500 8.6
0.600 3.6 2.000 4.6 4.500 6.7 8.000 8.9
0.800 3.0 2.200 4.8 5.000 7.1 8.500 9.1

©1982-2020 Innovyze
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Date 06/09/2021 14:29 Designed by dalye
File Checked by

Innovyze Source Control 2020.1

Hydro-Brake® Optimum OQutflow Control

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)

9.000 9.4 9.500 9.6
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File
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Checked by

Innovyze

Source Control 2020.1

Cascade Summary of Results for 100YR -

Catchment B 02.09.2021.SRCX

Upstream Outflow To Overflow To
Structures
(None) 100YR - Catchment C 02.09.2021.SRCX (None)
Half Drain Time : 145 minutes

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control £ Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m3)
15 min Summer 66.037 0.499 0.0 20.0 20.0 157.0
30 min Summer 66.167 0.629 0.0 20.0 20.0 210.1
60 min Summer 66.276 0.738 0.0 20.0 20.0 258.6
120 min Summer 66.337 0.799 0.0 20.0 20.0 287.6
180 min Summer 66.348 0.810 0.0 20.0 20.0 292.9
240 min Summer 66.348 0.810 0.0 20.0 20.0 292.7
360 min Summer 66.334 0.796 0.0 20.0 20.0 286.0
480 min Summer 66.310 0.772 0.0 20.0 20.0 274.6
600 min Summer 66.280 0.742 0.0 20.0 20.0 260.8
720 min Summer 66.245 0.707 0.0 20.0 20.0 244.8
960 min Summer 66.174 0.636 0.0 20.0 20.0 213.2
1440 min Summer 66.036 0.498 0.0 20.0 20.0 156.8
2160 min Summer 65.866 0.328 0.0 20.0 20.0 94.9
2880 min Summer 65.758 0.220 0.0 19.6 19.6 60.1
4320 min Summer 65.684 0.146 0.0 16.9 16.9 38.1
5760 min Summer 65.657 0.119 0.0 14.0 14.0 30.5
7200 min Summer 65.641 0.103 0.0 11.9 11.9 26.2

Storm
Event

15 min Summer

30 min Summer

60 min Summer
120 min Summer
180 min Summer
240 min Summer
360 min Summer
480 min Summer
600 min Summer
720 min Summer
960 min Summer
1440 min Summer
2160 min Summer
2880 min Summer
4320 min Summer
5760 min Summer
7200 min Summer

(mm/hr) Volume Volume
(m?) (m?)
.883 0.0 173.
.275 0.0 239.
.911 0.0 314.
.052 0.0 397.
.721 0.0 451.
.696 0.0 493,
.318 0.0 557.
425 0.0 607.
.195 0.0 648.
.322 0.0 683.
.152 0.0 742
.859 0.0 834.
.889 0.0 936.
.353 0.0 1017.
.758 0.0 1140.
.429 0.0 1235.
.216 0.0 1314.

Rain

PR WO
W O Wo N B WO

R P NDDND WO oy

B oY Ul O 00O BN OO D WOWwMON JO

Flooded Discharge Time-Peak
(mins)

18
32
62
120
152
184
252
322
392
458
588
836
1172
1504
2204
2936
3672

Status

OO O0OO0OO0O0O0OO0OO0O0OOOOOOoOOoOo
AR AT ARARARARAARARAIARRARN
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Ormond House
Upper Ormond Quay
Dublin 7

Date 06/09/2021 14:35
File

Designed by dalye
Checked by

Innovyze

Source Control 2020.1

Cascade Summary of Results for 100YR -

Catchment B 02.09.2021.SRCX

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control & Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
8640 min Summer 65.629 0.091 0.0 10.5 10.5 23.1
10080 min Summer 65.620 0.082 0.0 9.3 9.3 20.8
15 min Winter 66.088 0.550 0.0 20.0 20.0 177.4
30 min Winter 66.233 0.695 0.0 20.0 20.0 239.2
60 min Winter 66.354 0.816 0.0 20.0 20.0 295.7
120 min Winter 66.429 0.891 0.0 20.0 20.0 332.9
180 min Winter 66.443 0.905 0.0 20.0 20.0 340.0
240 min Winter 66.439 0.901 0.0 20.0 20.0 337.9
360 min Winter 66.418 0.880 0.0 20.0 20.0 327.0
480 min Winter 66.381 0.843 0.0 20.0 20.0 309.0
600 min Winter 66.337 0.799 0.0 20.0 20.0 287.5
720 min Winter 66.285 0.747 0.0 20.0 20.0 263.1
960 min Winter 66.161 0.623 0.0 20.0 20.0 207.8
1440 min Winter 65.939 0.401 0.0 20.0 20.0 120.2
2160 min Winter 65.727 0.189 0.0 19.3 19.3 50.6
2880 min Winter 65.679 0.141 0.0 16.5 16.5 36.9
4320 min Winter 65.645 0.107 0.0 12.5 12.5 27.3
5760 min Winter 65.627 0.089 0.0 10.1 10.1 22.4
7200 min Winter 65.615 0.077 0.0 8.6 8.6 19.2
8640 min Winter 65.605 0.067 0.0 7.4 7.4 16.7
10080 min Winter 65.538 0.000 0.0 6.8 6.8 0.0

Storm
Event

8640 min Summer
10080 min Summer
15 min Winter
30 min Winter
60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter
1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Rain Flooded Discharge
(mm/hr) Volume Volume

[l e el \C RN UV RN G, I |
WO WwWo N WwWoy O

O P FEFFEPNDNNDWO O J

(m?) (m?)
.066 0.0 1382.
.953 0.0 1442.
.883 0.0 193.
.275 0.0 268.
.911 0.0 352.
.052 0.0 444 .
.721 0.0 505.
.696 0.0 552.
.318 0.0 624.
.425 0.0 679.
.195 0.0 725.
.322 0.0 765.
.152 0.0 831.
.859 0.0 934.
.889 0.0 1049.
.353 0.0 1139.
.758 0.0 1277.
.429 0.0 1384.
.216 0.0 1472.
.066 0.0 1548.
.953 0.0 1615.

N EFENONORFE WOODNOWIWOU Ul JEFE oo ON

Time-Peak

(mins)

4384
5136
18
32
60
116
170
194
272
350
426
500
628
866
1164
1472
2200
2928
3608
4496

Status

o O O
~ X X

O K
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood

w
o b
0
~

OO O0OO0OO0OO0OO0OO0OO0oOo
AARAARAAARAAARRIRNR AR
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Date 06/09/2021 14:35 Designed by dalye
File Checked by

Innovyze Source Control 2020.1

Cascade Rainfall Details for 100YR - Catchment B 02.09.2021.SRCX

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region Scotland and Ireland Cv (Winter) 0.840

M5-60 (mm) 14.700 Shortest Storm (mins) 15

Ratio R 0.281 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 1.201

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

0 4 1.201
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Date 06/09/2021 14:35 Designed by dalye
File Checked by

Innovyze Source Control 2020.1

Cascade Model Details for 100YR - Catchment B 02.09.2021.SRCX

Storage is Offline Dividing Weir Level (m) 65.600

Cover Level (m) 66.650

Infiltration Basin Structure

Invert Level (m)
Infiltration Coefficient Base (m/hr)
Infiltration Coefficient Side (m/hr)

65.538 Safety Factor 2.0
0.00000 Porosity 1.00
0.00000

Depth (m) Area (m?) |[Depth (m) Area (m?) |[Depth (m) Area (m2?) |Depth (m) Area (m?)

0.000 240.0 0.300 330.0 0.600 420.0 0.900 510.0
0.100 270.0 0.400 360.0 0.700 450.0 1.000 540.0
0.200 300.0 0.500 390.0 0.800 480.0 1.100 570.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0197-2000-1100-2000

Design Head (m) 1.100

Design Flow (1/s) 20.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 197

Invert Level (m) 65.500

Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 1.100 20.0
Flush-Flo™ 0.356 20.0
Kick-Flo® 0.773 16.9
Mean Flow over Head Range - 17.0

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

Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 6.8 1.200 20.8 3.000 32.3 7.000 48.7
0.200 18.5 1.400 22.4 3.500 34.8 7.500 50.3
0.300 19.9 1.600 23.9 4.000 37.1 8.000 51.9
0.400 19.9 1.800 25.3 4.500 39.3 8.500 53.5
0.500 19.6 2.000 26.6 5.000 41.4 9.000 55.0
0.600 19.2 2.200 27.8 5.500 43.3 9.500 56.5
0.800 17.2 2.400 29.0 6.000 45.2
1.000 19.1 2.600 30.2 6.500 47.0

©1982-2020 Innovyze
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Innovyze Source Control 2020.1

Cascade Summary of Results for 100YR - Catchment C 02.09.2021.SRCX

Upstream Outflow To Overflow To
Structures
100YR - Catchment A 02.09.2021.SRCX 100YR - Catchment D 02.09.2021.SRCX (None)

100YR - Catchment B 02.09.2021.SRCX

Half Drain Time : 473 minutes.

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control I Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 65.261 0.427 0.0 25.9 25.9 335.8 O K
30 min Summer 65.403 0.569 0.0 25.9 25.9 462.8 0O K
60 min Summer 65.547 0.713 0.0 25.9 25.9 600.7 O K
120 min Summer 65.694 0.860 0.0 25.9 25.9 749.5 0O K
180 min Summer 65.784 0.950 0.0 25.9 25.9 844.9 O K
240 min Summer 65.864 1.030 0.0 25.9 25.9 932.6 0O K
360 min Summer 65.948 1.114 0.0 25.9 25.9 1028.0 O K
480 min Summer 66.003 1.169 0.0 25.9 25.9 1091.5 0O K
600 min Summer 66.046 1.212 0.0 25.9 25.9 1141.8 O K
720 min Summer 66.084 1.250 0.0 25.9 25.9 1187.2 0O K
960 min Summer 66.097 1.263 0.0 25.9 25.9 1202.8 O K
1440 min Summer 66.071 1.237 0.0 25.9 25.9 1172.0 0O K
2160 min Summer 66.012 1.178 0.0 25.9 25.9 1101.7 O K
2880 min Summer 65.934 1.100 0.0 25.9 25.9 1012.3 0O K
4320 min Summer 65.721 0.887 0.0 25.9 25.9 778.1 O K
5760 min Summer 65.520 0.686 0.0 25.9 25.9 574.7 0O K
7200 min Summer 65.350 0.516 0.0 25.9 25.9 414.7 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?)

15 min Summer 76.883 0.0 698.1 19

30 min Summer 53.275 0.0 967.6 34

60 min Summer 34.911 0.0 1269.1 64

120 min Summer 22.052 0.0 1602.3 124

180 min Summer 16.721 0.0 1822.5 184

240 min Summer 13.696 0.0 1990.4 452

360 min Summer 10.318 0.0 2249.1 538

480 min Summer 8.425 0.0 2396.9 614

600 min Summer 7.195 0.0 2518.5 682

720 min Summer 6.322 0.0 2623.9 744

960 min Summer 5.152 0.0 2804.1 882

1440 min Summer 3.859 0.0 3089.1 1088

2160 min Summer 2.889 0.0 3781.1 1452

2880 min Summer 2.353 0.0 4105.3 1872

4320 min Summer 1.758 0.0 4475.0 2636

5760 min Summer 1.429 0.0 4986.9 3344

7200 min Summer 1.216 0.0 5304.2 4032
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Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

8640 min Summer 65.215 0.381 0.0 25.8 25.8 295.8 0 K
10080 min Summer 65.115 0.281 0.0 25.5 25.5 212.3 0 K
15 min Winter 65.307 0.473 0.0 25.9 25.9 376.2 0 K
30 min Winter 65.462 0.628 0.0 25.9 25.9 518.6 0O K
60 min Winter 65.622 0.788 0.0 25.9 25.9 675.7 0 K
120 min Winter 65.787 0.953 0.0 25.9 25.9 849.1 0O K
180 min Winter 65.907 1.073 0.0 25.9 25.9 981.2 0 K
240 min Winter 65.972 1.138 0.0 25.9 25.9 1055.9 O K
360 min Winter 66.062 1.228 0.0 25.9 25.9 116l1.6 0 K
480 min Winter 66.123 1.289 0.0 25.9 25.9 1235.0 O K
600 min Winter 66.170 1.336 0.0 25.9 25.9 1291.9 0 K
720 min Winter 66.211 1.377 0.0 25.9 25.9 1343.5 O K
960 min Winter 66.270 1.436 0.0 25.9 25.9 1418.0 0 K
1440 min Winter 66.229 1.395 0.0 25.9 25.9 1365.6 0O K
2160 min Winter 66.126 1.292 0.0 25.9 25.9 1238.4 0 K
2880 min Winter 66.002 1.168 0.0 25.9 25.9 1090.0 O K
4320 min Winter 65.646 0.812 0.0 25.9 25.9 700.6 0 K
5760 min Winter 65.338 0.504 0.0 25.9 25.9 404.0 O K
7200 min Winter 65.123 0.289 0.0 25.5 25.5 218.7 0 K
8640 min Winter 64.995 0.161 0.0 24.2 24.2 118.0 0 K
10080 min Winter 64.942 0.108 0.0 23.0 23.0 78.0 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?)

8640 min Summer 1.066 0.0 5578.4 4672

10080 min Summer 0.953 0.0 5819.9 5352

15 min Winter 76.883 0.0 781.6 19

30 min Winter 53.275 0.0 1083.5 34

60 min Winter 34.911 0.0 1420.8 64

120 min Winter 22.052 0.0 1795.1 124

180 min Winter 16.721 0.0 2041.1 444

240 min Winter 13.696 0.0 2230.2 494

360 min Winter 10.318 0.0 2450.7 582

480 min Winter 8.425 0.0 2616.0 480

600 min Winter 7.195 0.0 2756.0 720

720 min Winter 6.322 0.0 2878.8 772

960 min Winter 5.152 0.0 3088.2 924

1440 min Winter 3.859 0.0 3403.5 1120

2160 min Winter 2.889 0.0 4235.2 1560

2880 min Winter 2.353 0.0 4588.2 2020

4320 min Winter 1.758 0.0 4933.2 2808

5760 min Winter 1.429 0.0 5586.6 3456

7200 min Winter 1.216 0.0 5940.8 4040

8640 min Winter 1.066 0.0 6248.2 4672

10080 min Winter 0.953 0.0 6518.3 5104
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Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region Scotland and Ireland Cv (Winter) 0.840

M5-60 (mm) 14.700 Shortest Storm (mins) 15

Ratio R 0.281 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 2.347

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

0 4 2.347
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Storage is Online Cover Level (m) 66.700

Infiltration Basin Structure

Invert Level (m) 64.834 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Depth (m) Area (m?) |[Depth (m) Area (m2?) Depth (m) Area (m?2)

0.000 700.0 0.500 900.0 1.000 1100.0 1.500 1300.0
0.100 740.0 0.600 940.0 1.100 1140.0 1.600 1340.0
0.200 780.0 0.700 980.0 1.200 1180.0 1.700 1360.0
0.300 820.0 0.800 1020.0 1.300 1220.0 1.800 1400.0
0.400 860.0 0.900 1060.0 1.400 1260.0 1.850 1420.0
Hydro-Brake® Optimum Outflow Control
Unit Reference MD-SHE-0211-2600-1783-2600
Design Head (m) 1.783
Design Flow (1/s) 26.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 211
Invert Level (m) 64.717
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.783 26.0
Flush-Flo™ 0.528 25.9

Kick-Flo® 1.143 21.0
Mean Flow over Head Range - 22.4

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 7.2 1.200 21.5 3.000 33.3 7.000 50.2
0.200 20.5 1.400 23.1 3.500 35.9 7.500 51.9
0.300 24.5 1.600 24.7 4.000 38.3 8.000 53.5
0.400 25.5 1.800 26.1 4.500 40.5 8.500 55.1
0.500 25.8 2.000 27.4 5.000 42.6 9.000 56.7
0.600 25.8 2.200 28.7 5.500 44.6 9.500 58.2
0.800 25.1 2.400 29.9 6.000 46.6
1.000 23.6 2.600 31.1 6.500 48.4
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Upstream Outflow To Overflow To
Structures
100YR - Catchment C 02.09.2021.SRCX (None) (None)
100YR - Catchment A 02.09.2021.SRCX
100YR - Catchment B 02.09.2021.SRCX
Half Drain Time 19 minutes.

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control £ Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m3)
15 min Summer 64.543 0.243 0.0 25.2 25.2 38.0
30 min Summer 64.559 0.259 0.0 25.4 25.4 41.0
60 min Summer 64.558 0.258 0.0 25.4 25.4 40.9
120 min Summer 64.554 0.254 0.0 25.3 25.3 40.1
180 min Summer 64.554 0.254 0.0 25.3 25.3 40.1
240 min Summer 64.554 0.254 0.0 25.3 25.3 40.1
360 min Summer 64.554 0.254 0.0 25.3 25.3 40.1
480 min Summer 64.554 0.254 0.0 25.3 25.3 40.1
600 min Summer 64.554 0.254 0.0 25.3 25.3 40.1
720 min Summer 64.554 0.254 0.0 25.3 25.3 40.2
960 min Summer 64.554 0.254 0.0 25.3 25.3 40.2
1440 min Summer 64.554 0.254 0.0 25.3 25.3 40.2
2160 min Summer 64.554 0.254 0.0 25.3 25.3 40.2
2880 min Summer 64.561 0.261 0.0 25.4 25.4 41.4
4320 min Summer 64.566 0.266 0.0 25.4 25.4 42.6
5760 min Summer 64.581 0.281 0.0 25.5 25.5 45.6

Storm
Event

15 min Summer
30 min Summer
60 min Summer
120 min Summer
180 min Summer
240 min Summer
360 min Summer
480 min Summer
600 min Summer
720 min Summer
960 min Summer
1440 min Summer
2160 min Summer
2880 min Summer
4320 min Summer
5760 min Summer

(mm/hr) Volume Volume
(m?) (m?)
.883 0.0 698.
.275 0.0 967.
.911 0.0 1269.
.052 0.0 1602.
.721 0.0 1822.
.696 0.0 1990.
.318 0.0 2243.
.425 0.0 2390.
.195 0.0 2511.
.322 0.0 2617.
.152 0.0 2798.
.859 0.0 3083.
.889 0.0 3781.
.353 0.0 4105.
.758 0.0 4468.
.429 0.0 4986.

Rain

P RPN WO
WO W N D WO

P NND WO oy

©O© 0O Wk P> ONDO U W o)

Flooded Discharge Time-Peak
(mins)

249
384
560
776
936
1072
1252
1388
1502
1606
1794
2134
2596
2996
3476
4000

Status

OO O0OO0OO0OO0O0O0O0O0OOOOO0OOoOOo
AAARAARAARAIRAARAARARAARRANR
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Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

7200 min Summer 64.612 0.312 0.0 25.6 25.6 52.0 0 K
8640 min Summer 64.595 0.295 0.0 25.6 25.6 48.5 0O K
10080 min Summer 64.550 0.250 0.0 25.3 25.3 39.2 0 K
15 min Winter 64.550 0.250 0.0 25.3 25.3 39.3 0O K
30 min Winter 64.560 0.260 0.0 25.4 25.4 41.3 0 K
60 min Winter 64.555 0.255 0.0 25.3 25.3 40.2 0 K
120 min Winter 64.554 0.254 0.0 25.3 25.3 40.1 0 K
180 min Winter 64.554 0.254 0.0 25.3 25.3 40.1 0 K
240 min Winter 64.554 0.254 0.0 25.3 25.3 40.1 0 K
360 min Winter 64.554 0.254 0.0 25.3 25.3 40.1 0 K
480 min Winter 64.554 0.254 0.0 25.3 25.3 40.2 0 K
600 min Winter 64.554 0.254 0.0 25.3 25.3 40.2 0 K
720 min Winter 64.554 0.254 0.0 25.3 25.3 40.2 0 K
960 min Winter 64.555 0.255 0.0 25.3 25.3 40.2 0 K
1440 min Winter 64.555 0.255 0.0 25.3 25.3 40.2 0 K
2160 min Winter 64.555 0.255 0.0 25.3 25.3 40.2 O K
2880 min Winter 64.555 0.255 0.0 25.3 25.3 40.3 0 K
4320 min Winter 64.569 0.269 0.0 25.4 25.4 43.0 0 K
5760 min Winter 64.627 0.327 0.0 25.6 25.6 55.3 0 K
7200 min Winter 64.560 0.260 0.0 25.4 25.4 41.3 0 K
8640 min Winter 64.499 0.199 0.0 24.2 24.2 29.8 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?)

7200 min Summer 1.216 0.0 5304.2 4536

8640 min Summer 1.066 0.0 5578.3 5040

10080 min Summer 0.953 0.0 5819.8 5560

15 min Winter 76.883 0.0 781.6 288

30 min Winter 53.275 0.0 1081.2 447

60 min Winter 34.911 0.0 1420.8 654

120 min Winter 22.052 0.0 1795.1 916

180 min Winter 16.721 0.0 2041.1 1112

240 min Winter 13.696 0.0 2227.2 1234

360 min Winter 10.318 0.0 2444.0 1418

480 min Winter 8.425 0.0 2609.5 1564

600 min Winter 7.195 0.0 2749.8 1686

720 min Winter 6.322 0.0 2873.0 1792

960 min Winter 5.152 0.0 3082.3 1982

1440 min Winter 3.859 0.0 3397.2 2324

2160 min Winter 2.889 0.0 4235.2 2792

2880 min Winter 2.353 0.0 4581.6 3212

4320 min Winter 1.758 0.0 4927.5 3616

5760 min Winter 1.429 0.0 5586.5 4008

7200 min Winter 1.216 0.0 5940.8 4296

8640 min Winter 1.066 0.0 6248.1 4688
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Storm Max Max Max Max Max Max  Status
Event Level Depth Infiltration Control & Outflow Volume
(m  (m) (1/s) (1/s)  (1/s)  (m?)
10080 min Winter 64.490 0.190 0.0 23.0 23.0 28.1 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m?)
10080 min Winter 0.953 0.0 6518.2 5112
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Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region Scotland and Ireland Cv (Winter) 0.840

M5-60 (mm) 14.700 Shortest Storm (mins) 15

Ratio R 0.281 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.000

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

0 4 0.000
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Storage is Online Cover Level (m) 65.004

Infiltration Basin Structure

Invert Level (m) 64.300 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Depth (m) Area (m?) |[Depth (m) Area (m2?) Depth (m) Area (m?2)

0.000 120.0 0.200 180.0 0.400 240.0 0.600 300.0
0.100 150.0 0.300 210.0 0.500 270.0 0.700 330.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0224-2560-0700-2560

Design Head (m) 0.700
Design Flow (1/s) 25.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 224
Invert Level (m) 64.284
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.700 25.6
Flush-Flo™ 0.334 25.6
Kick-Flo® 0.564 23.1
Mean Flow over Head Range - 20.2

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 7.5 1.200 33.1 3.000 51.5 7.000 77.8
0.200 22.3 1.400 35.7 3.500 55.5 7.500 79.9
0.300 25.5 1.600 38.0 4.000 59.2 8.000 82.6
0.400 25.4 1.800 40.3 4.500 62.7 8.500 85.2
0.500 24.4 2.000 42 .4 5.000 66.0 9.000 87.7
0.600 23.8 2.200 44.3 5.500 69.2 9.500 90.1
0.800 27.3 2.400 46.2 6.000 72.1
1.000 30.3 2.600 48.1 6.500 75.0
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Text Box


dalye
Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16
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Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16
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dalye
Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16 plus additional flow of 178 l/s accumulated beyond S16- 
Adequate capacity 
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Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT

dalye
Text Box


dalye
Callout
Reduced Flow of 20.0 l/s downstream of hydrobrake at manhole S4-3
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Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT

dalye
Text Box


dalye
Callout
Reduced Flow of 26.0 l/s downstream of hydrobrake at manhole S4


dalye
Text Box


dalye
Callout
Reduced Flow of 25.5 l/s downstream of hydrobrake at manhole S1



©zAaouul 0z0Z-Z86T0

GLE 96589 800°TS | 0G¥ 125" 89 600°TS | 0GET sToyuer uado|985°Z | LOT TL|LTIS
Gze G98°69 000°G6S|Gz2 G98°69 T00°GS|002T sToyuer uado | 8Ly T|E€FE " TL|T-LTS
Gee 8GE"TL 000°G6S|002T sToyue uado| €65 T | 156 2L | C2-LTS
SLE 90L"89 LO0" TS |GLE 90L"89 800 TS| 0GET sToyuer uado | €LZ2°2|6L6°0L|8TS
GLE 2SL"89 900°TS|SLE 251" 89 LO0 TS| 0GET sToyuer usdo| 622|670 TL|6TS
GLE 8€8°89 GO0 TS |GLE 8€8°89 900°TS | 0GET sToyuer uado | phy 2| 282 TL|0CS
Gze 680769 T00°€S
00¢ 710" 69 700 TS| GLE 6€6°89 G00°TS|0GET sToyue uado | $Z9°Z| €96 TL|12ZS
Gee ZLG 69 000°¥S
Gze TLG 69 000°€S|6z22 ZLG 69 T00°€S|002T sToyuer uado|z96°0|¥€G°0L | T-1ZS
Gee 000°0L 000°%S|002T sToyuer uado |GG T|G0G TL| T-T-TZS
sze 00T" 0L 000°€S|002T sToyuer uado| 1ZF T | 126 TL|2-TZS
00€ 602769 €00°TS|00¢€ 602769 v00°TS|002T sToyuer usdo|[,92°2| 9Ly TL|ZCS
4 Gee 78E°69 000°ZS
Gze 78€°69 Z00° TS| 00¢€ L0E"69 €00°TIS|002T sToyue uado | G6L T| 20T TL|€ZS
sze £69°69 000°2S|002T sToyuer uado |9%F T|660°TL|T-€2S
Gze 78769 T00°TS|Sz2 78769 200°1S|002CT sToyuer uado|8G6°T|Zhy TL|FCS
sze LL9"69 000°TS|Sz2 LL9 69 T00°TS|002T sToyuer uado| TFL T |8TF TL|GZS
sze £66°69 000°TS|002T sToyuer uado|L09°T|09G"TL|92ZS
(unur) (unur) (ur) T®AST (unur) (ur) T®AST (umur) (ur)
doxp3oeqg | x938weTqg 3I9AUT Nd I938weTq 3I9AUT Nd MyxT’ "weTqg| uoTjosuuo)d |yadsqg| (w) TID sureN
ur sedig 3no adrg HW HW HW HW HW

WI0315 I0J So[npoyog STOUUen

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
oATep Ag paubiseq

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA S
NOILVIND VI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

GT obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

sze VLE69 T00°0TS
44 VLET69 T00°6S | 00¢€ 66269 Z00°6S |00ZT sToyuer uado|Z0L 0| T00 0L |€-2TS
Gze vSh 69 000°0TS|G2Z2Z PSy° 69 T00 0TS |002T sToyuer uadO|6Z9°T|€80°TL | T-€-2TS
Gee GLL 69 000°0TS|00ZT sToyuer uadO| 805 T|€8Z TL|2-€-2TS
Gzz £G65°69 000°6S |Gez £€G65°69 T00°6S |00ZT sToyuer usdo | zzZS T |SLOTL|P-2TS
Gee SLV 0L 000°6S |00ZT sToyue uado| 8% T|296 TL|S-2TS
00€ zzL LY ZT0°TS |00¢€ zeLt LY €T0°TIS |00ZT sToyuer uado | 8G0°Z|08L 69 | €IS
00€ 2287 L9 TI0°TS |00€ 2287 L9 ZI0°TS |00zZT sToyuer usdo | 90T Z|826°69 | IS
€8¢ sze GZh 89 T00°8S
00€ L96° L9 0T0°TS |00€ L96°L9 TI0°TS |00ZT oToyuer uadO| TST 2| 8TIT 0L |GTIS
Gze L60°69 000°8S |Gzze L60°69 T00°8S |002T sToyuer uado|G9% T |Z9G5 0L | T-GTS
Gee 6G€°69 000°8S |002ZT sToyuen uado|8zZ% T |L8L 0L |Z-STS
0S¥ €€7°89 000°LS
G621 Gze £09°69 T00°9S
0S¥ €€2°89 600°TS |00€ €€7°89 0T0 TS |0GET sToyuey uado| 0€¥ 2| €99°0L |9TS
0S¥ €€V 89 000°LS |0GET sToyuey uado| LE€ Z|0LL 0L |6TS
Gze 685°0L 000°9S |Gzz 68G°0L T00°9S |002T sToyuer uado|69%°T|850 2L | T-9TS
sze Z98° 1L 000°9S |00ZT sToyueR uado | 0EE T | 26T €L |Z-9TS
€1 sze 6GL"89 T00°GS
(umur) (umur) (u) TsaeT (unur) (ur) T®AST (unur) (ur)
doapsoeqg | x938weTq JI92AUT Nd I938weTq 3I9AUT Nd MxT’"weTtqg| uoT3osuuo) |yadsqg| (w) TID sureN
ur sedtg 3no adrg HW HW HW HW HW

WI0315 I0J So[npoyog STOUUen

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd

oATep Ag paubiseq

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

AINIAF HVIA G
NOILVYINDTVI HHOMLAN d3LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

91 °beq

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0S¥ £86°69 LTO"TS [009 £€8°69 8T0°TS |00GT sToyuen usdo | .92 |L0G 89 |8S
Gzz €8£°99 000°%TS
Gzz £8£°99 zZ00°Z1S |62z £8£°99 €00°2TIS|002T sToyue uadO | LFT Z|0EG°89 | T-8S
Gee 69699 000°%T1S|002T sToyuer uadO| TLZ T|0%Z 89 |T-T1-8S
Gze %99 000°€TS
Gze Ty °99 T00°21S|G2C Th7 99 200°2TIS|002T sToyuer uadO|z86°T| €2y 89 |Z-8S
Gze G9T" L9 000°€TS|00ZT sToyuey uado|89€°T|€EG 89 | 1-2-8S
44 £05°99 000°2TS|G22Z 70699 T00°ZTIS|00ZT sToyuer usdo | 8F8 T |TGE€°89 | £-8S
Gee TLO"LY 000°2TS|002T sToyuer uadO| 60T T|08T°89 |v-8S
0S¥ GPy 99 910" TS |0G¥ SPv 99 LTO"TS |0GET sToyuer uado | TZ% 2 |9987°89|6S
0S¥ 029°99 GT0"TS |0G¥ 029799 9T0"TS |0GET sToyuen uado|zzZv 2 |z70°69 | 0TS
0S¥ 708799 PTO°TS | 0GP 708799 GT0"TS |0GET sToyuen uado| FEY 2 |8E2°69 | TTS
00€ LYE"LY 700°6S
8Lz 00€ GZ9° L9 €T0°TS |0G¥ L6T"LY PT0°TS |0GET sToyue uadO|8EY 2| GE9°69 | ZTS
sze T29°L9 T00°TTS
T 00¢ LPS L9 €00°6S |00¢ 9%G " L9 v00°6S |00ZT sToyuer uado | 898 T |#1¥ 69 | T-CTS
Gze 8ZL" LY 000°TTIS|GZzZ 82L°L9 T00 TIS|002T sToyuer uadQ | TLL T|667°69 | T-T-2TS
sze 00T 89 000°TTIS|00ZT sToyuer uado | 09% T | 096769 |Z-T-2TS
00€ GE9 89 Z00°6S |00¢€ GE£9°89 €00°6S |002CT sToyuer uado|809°T|€kZ 0L |2-2TS
(umur) (umur) (u) TsaeT (unur) (ur) T®AST (unur) (ur)
doapsoeqg | x938weTq JI92AUT Nd I938weTq 3I9AUT Nd MxT’"weTtqg| uoT3osuuo) |yadsqg| (w) TID sureN
ur sedtg 3no adrg HW HW HW HW HW

WI0315 I0J So[npoyog STOUUen

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd

oATep Ag paubiseq

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

AINIAT HVIA G
NOILVYINDTVI HHOMLAN d3LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

LT obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

Gee GLL89 000°6TS|00ZT sToyuer uadO|8E€9 T |E€Th 0L | T-TT-¥S
00€ 122°89 700" LTS |00€ 122°89 G00°LTIS|00ZT sToyue usdo | €29 T |¥#¥8°69 | ZT-FS
Gzz 0%€°89 €00°LTS|00¢€ G92Z°89 700 LTS |002T sToyue uadO|8L9 T |E€W6°69 | ET-FS
Gzz 75689 Z00° LIS | G2z 7SG°89 €00°LTS|002T sToyuen uado| €z8 T |LLE 0L |FT-FS
T Gzz €19°89 000°8TS
Gze Z19°89 T00°LTIS|GZ2Z Z19°89 200" LTS |002T sToyue uado| T€8°T|€hh 0L |ST-FS
Gze GLT 69 000°8TS|00ZT sToyuer usdo | ZGy T |LZ9 0L |I-GT-¥S
44 0€L°89 000" LTS |G22Z 0€L°89 T00"LTIS|00ZT oToyuer uado| TGL T |87 0L |9T-¥S
Gee GZ0°69 000°LTS|00ZT sToyuen uado| yZh T |67 0L |LT-FS
i Gze G8L"G9 Z00°91S
009 90% 59 020°TS | 009 90% 69 TZ0°TS |00GT sToyuer uado|0TZ Z|9T9 L9 |SS
Gze L66°G9 T00°9TS | G2z L66°G9 Z00°9TS|002T sToyuer uadO|6GL T |9GL LY |T-GS
Gzz G0€°99 000°9TS | G22Z G0€°99 T00°9TS|00ZT sToyuer usdo | €9 T |8¥76° L9 |Z-GS
Gee GL9°99 000°9TS|002T sToyuer uadO | F9% T |6€T°89 |£-GS
009 v0L°G9 6T0°TS |009 70L°G9 0Z0°TS |00GT sToyuer usdo | 06%°Z | #6189 |9S
Gzz GTT 99 000°GTS
009 0%L"G9 8T0°TS | 009 0FL"G9 6T0°TS |00GT sToyuen usdo | 0FS 2| 082789 | LS
sze GZL 99 000°GTS|00ZT sToyue usdo | FOL T |62F 89 |I-LS
sze 802°99 £00°2TS
(umur) (umur) (u) TsaeT (unur) (ur) T®AST (unur) (ur)
doapsoeqg | x938weTq JI92AUT Nd I938weTq 3I9AUT Nd MxT’"weTtqg| uoT3osuuo) |yadsqg| (w) TID sureN
ur sedtg 3no adrg HW HW HW HW HW

WI015 J0J So[upoyog of

OqUen

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
oATep Ag paubiseq

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

8T obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0S¥ 00G°59 000°€2S
0S¥ 667 °G9 €T0°LTS|00€ 006769 PT0"LIS|0GET sToyuer usdo | Z9T T |199°99 |€-¥S
0S¥ 8€G°G9 000°€ZS|0GET sToyuer uadO| ZTT T|069°99 |€LS
GLE 90L°G9 ZT0"LTIS| 0GP T€9°69 €T0 LIS |0GET sToyuer uadO|z98°0| €699 |h-FS
T Gze LLE"99 000°22ZS
GLE 92299 TT0"LIS|GLE 92299 ZT0 LIS |0GET sToyue uadO|GL8 T |T0OT" 89 |G-FS
Gze GLG 99 000°22S|002T sToyuer uado | 8GH T |€€0°89 | T-G-FS
GLE 0€G6°99 0TO LIS |GLE 0€6°99 TT0°LTIS|0GET sToyue usdo | GG9 T |S8T°89 |9-¥S
GLE 929799 600°LTS|GLE 929799 0TO LIS |0GET sToyue uadO|6T9°T|SHZ 89 |L-FS
44 80€°L9 000°12S
GLE 8GT" L9 800" LIS |GLE 8GT L9 600" LTS|0GET sToyuer uadO| 0FS T |869°89 8-S
Gee GLY LY 000°1ZS|002T sToyuer uadO| FGH T |626°89 | T-8-%S
GLE 0LZ LY LOO"LTIS|GLE 0LZ LY 800 LTS |0GET sToyuer usdo | 8L9 T |876°89 |6-¥S
sze 6ZL" L9 100°02S
00¢ 7597 L9 900 LIS |GLE 6LG°L9 LOO LTS |0GET sToyueR uado | €66 T |2L5 69 |0T-FS
Gzz TLO"89 000°02S|G2Z TL0"89 T00°02S|002T sToyue uado | 6LL T |068°69 |T-0T-¥S
Gee GLZ 89 000°02S|002T sToyuer uadO|90G T |T8L"°69|2-0T-¥S
sze 090789 000°6TS
00€ G86° LY G00"LTS|00€E G86° L9 900°LTS|002CT sToyue uadO|z69 T |LLY 69 |TT-FS
(umur) (umur) (u) TsaeT (unur) (ur) T®AST (unur) (ur)
doapsoeqg | x938weTq JI92AUT Nd I938weTq 3I9AUT Nd MxT’"weTtqg| uoT3osuuo) |yadsqg| (w) TID sureN
ur sedtg 3no adrg HW HW HW HW HW

WI015 J0J So[upoyog of

OqUen

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
oATep Ag paubiseq

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT IVIA S
NOILVYINDTVI HHOMLAN d3LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

6T °bedq

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

009 ZET 79 920°1S TIYALAO 0 sToyuer u=do | 806°0|0F0°G9 |S
009 0T %9 GZO'TS | 009 0FT %9 9Z0°TIS |00GT s1oyuer uado | 160 T |T€Z°S9|0S
009 v8Z %9 000°62S
009 ¥8Z %9 ¥20°"TS |009 ¥8Z° %9 GZ0'TIS |00GT sToyuey uado| 166°0|GLZ G9 | TS
009 00€ %9 000°6ZS|00GT sToyuer uadO| 00L 0|000°59 | 18S
009 £6£°79 €20°TS | 009 €6£°%9 P20°TS |00GT sToyuen usdo | GTZ Z|809°99 ¢S
009 LSS %9 220°TS | 009 LSS %9 €Z0°TIS |00GT sToyuer uado | 160 T |879°G9 | €S
009 LTL %9 9T0" LTS
S 009 Z2L" %9 TZ0O"TS | 009 LTL %9 ZZ0°TS |00GT sToyuer uado | 166 T |80L°99 |FS
T 009 Z6L° %9 000°%2ZS
00€ 1607569 GTO"LTS|009 T6L° %9 9T0"LTIS|00GT sToyue uadO|y88°T|SGL9 99 | T-FS
009 PE8° %9 000°#2S|00ST sToyue uado| 998 T |00L 99 |GLS
00€ 672 G9 PTO"LIS|00E 67259 GTO"LTIS|00ZT sToyuer uadO|Sh6° T | V6T LY |2-FS
(urur) (umur) (u) TsaeT (unur) (ur) T®AST (unur) (ur)
doap3oeqg | x938weTq JI92AUT Nd I938weTq 3I9AUT Nd MxT’"weTqg| uoT3osuuo)d |yadsqg| (w) TD|sureN
ur sedtg 3no adrg HW HW HW HW HW

WI0315 I0J So[npoyog STOUUen

NOILVYINDTVI YHOMLIN d31VM FOV4dNS

T°0202 IomisN azAaouur

Aq peydeyud| * 120276070 IX Q0T ubrseqg ebeurteid -z0008T STTd

oAkTep Aq peubrseq LZ:0T 1202/60/0Z @3ed
utT n

INIAT UVIA S Loartand

Aend puowx(Q xaddn

SSNOH PuoOWI

0z obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paITnbsey 0€8°6E€TECL 809 °€€97EY 0€8 6ETECL 809°€E9FE9 T-T-T1CS
paITnbey 68T 0FIECCL L96729G6¥7¢€9 68T 0FTECL L96°C9SVE9 C-TCS
paatnbsy 199 LLIECZL €9L°6VSVED T99 LLTECZL €9L"6VSVE9 CCS
paatnbay 8IE€"E€LTIECL €T8°0€GHEI 8TE"ELTECL €T870ESPEY €¢S
paITnbsy §.9°29T€CL €GC FISPES 7L COTECL €SC FISPES T-€CS
paITnbsy 9.8°L8TECL 990°9¢S7€9 9L8°LBTECL 990°9CSPEY ¥CS
paatnbsyd TGT°L0OZEZL IS 2R A4 2] TST LOCECL TVPC"PCSPE9 GCS
paatnbay z90°L0ZECL 8T9°L0OGVEI Z90°L0CECL 8T9°LOSKPEY 9¢S
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBW UOTIOSSISIUI UOTFOSSISJIUI  STOYUBR SToyueR HW
WIO3S I0J So[npoayos oS[OUuen
1°020¢ IOoMm3oN ozAaouut
Agq pexdoeyd| 1202760702 IX 00T ubtseq sbeutreid -z0008T ©TTd

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVYINDTVI HHOMLAN d3LVM 30V4dNS

AINIAT VA S

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

1z obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay [GT ZLIEZL LOL"6997€E9 LST CLTECL LOLT699%E€9 LIS
paatnbay ZZT1°8€TECL ZE6TELOTED CCT 8ETECL 2E67E€ELI9VES T-LTIS
paatnbsyd G1¥°960£2L ZEST8LIVE9 STV 960€CL CES"8LIVEY C-LTS
paITnbsy €92 L6TECL LTO €99F€E9 €9C°L6TEZL LTO"E€G9VE9 8IS
paatnbay 687 06TECL [AAARN AN AN 687 06TECL CVP €EPIVED 6TS
paatnbay €79 18TEZL 6€9°€297€9 €29 TI8TECL 6€9°€C9¥E9 0CS
paatnbsy $00°08TECL G0G 86G¥%€9 700 08T€ECL G0G°86GVE9 TCS
paxtnbsy 9.1 0FTIECL GOT 009¥%€9 9LT 0FPTEZL SOT°009%E9 T-TCS
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVYINDTVI HHOMLIN d31VM 30V4dNS

INIAT VA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

Zz obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay 9%z 0€ZECL LZZ " LSLVE9 9% 0€CECL LTTTLSLYVES PIS
paatnbay 1.8°G2ZEZL 70Z 9€LVED TL87GCCECL ¥0C 9€LVES GIS
paatnbsyd SGhy 9TZECL £€GC°€897€9 SPP"9TCECL €592°€897€9 T-GTIS
paatnbsyd 916G L0ZECL 88C " 7997€9 9TG"L0OCECL 88Z 799¥%E9 C-GTIS
paatnbay €L0°Z8TEZL 896 °0¥VL¥ES €L0°C8TECL 896°0FLVES 9TS
paatnbay 86 ZLIEZL 9TT " 6CLYVED LB8GTCLTECL 9TT 6CLVES 61S
paatnbsyd 91y 0TTECL 9%6 "8V LVED 9TV 0TTIECL 9%6°8FLPEY T-9TS
paatnbsy GEZ Z60€TL G96°G89¥%€9 GECZ Z60ECL S96°989F€9 C-91S
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVYINDTVI HHOMLAN d31LVM 30V4dNS

INIAT IVIA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

£z obeq

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay G£8°8EZETL YA ERAN S ANC] GEB BECECL SV87CEBYES C-T-CTS
paatnbay 007 €LIEZL 98%°"CI8¥E9 00C €LTECL 987 CTI87E9 C-CTIS
poatnbsyd Z1L°62TIECL PT6°LIBVE9 CTIL6CTECL PT16°LTIBVES €-CIS
paatnbsyd (GG LZTIECL Pv0°¥287€9 066G LCTECL ¥PO"FC8VES T-€-CTIS
paatnbay 8G9 °ZETECL 2650687 €E9 8G9 CETECL 258670687 €9 C-€-CIS
paatnbay 8z¢ HZIECL 09T 7I8¥%€E9 8Ce VZTecL 09T F1I8%E9 ¥-CTIS
paatnbsy €16 TTTECL 920°09L7€9 €L6"TTTIECL 920°09L%E9 G-CTIS
poatnbay $LLLECECL GEVTOLLYES VLLTLEZECZL SEVTOLLYES €IS
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVIND VI HHOMLAN d31VM 30V4dNS

INIAT HVIA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

gz obed

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay 02y ¥LZECL PT0"T68F€E9 0cv vLZeECL ¥TI0°T68%E9 €-8S
paatnbay $HT1°G8ZECL 929°8€6¥€9 PP1°G982€CL 929 8€6¥7E9 -85S
paatnbsy 60€ €0EETL CGL"828V€E9 60€°€0EECL CSL 8Z8FEY 6S
paatnbsy zz9°G62E7L TIE €T8%E9 229°G6C€CL TTE€I8YE9 0TS
paatnbay 60¥°Z8ZEZL 60T 008%€9 607 "Cc8cE€CL 60T°008%€E9 TTS
paatnbay 188" LHZETZL ce0°"T18LVE9 L88LVCZECL CEOTT8LYES CIS
paatnbsyd $HG 0E€CECL LLS"S08F€E9 PrST0€CECL LLSTS08FE9 T-CIS
poatnbay 1¢8°SECECL PEL 0TBFE9 TZ8 GELZECL PEL0TI8VES T-T-CTIS
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVYINDTVI HHOMLAN d3LVM 30V4dNS

INIAF HVIA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

Gz obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay Z.9°8ZEEZL GZ8 €68¥7¢E9 2L9°8CceCL G288 €687E9 9S
paatnbay 9¢8°TZEETL LE0"S68FE9 9€8 TCEECL LEO"G68FED LS
paatnbsy 96z yEEeTL 99G6°8¥F6¥€9 9GZ vEEETL 99G6°8F6VE9 T-LS
paatnbsy 697 LTIEECTL 896 °9L8¥%€9 69C LTEEZL 896°9L8FE9 8S
paatnbay 66L°€8ZE2L G8E€L88FEY 66L°€8CECL S8ETLBBYVES T-8S
paatnbay $ZT1°G62£2L 9C€°9¢€6¥€E9 PCZT17G62€CL 92€°9¢€6¥7E€9 T-T1-8S
poatnbayd 188 LLZECZL 299°988%¢9 T88 LLZEZL T99°988FE9 C-8S
poatnbsy $66°L9C2ECL 0T0"7S8FES 766°L92€2L 0T0"¥S8VE9 T-C-8S
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVYINDTVO HHOMLIAN d3LVM 3OV4dNS

INIAT VA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

9z obeq

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay T¥L°0€ZECL 09870€9¥%€9 ThL 0€CECL 09870€97€9 GI-FS
paatnbay 998" LTZEZL IR AN ANC] 998 LTCECL TCZ "PPIOVE9 T-GTI-¥S
paatnbsy $10°922€2L 0€9°G29¥%€9 PT0 92¢Z€CL 0€9°929%€9 9T-¥S
paatnbsy 160°G2ZECL 0€0°809%¢€9 T60°Gzzeel 0€0°809%€9 LTI-FS
paatnbay 8GL°08EEZL Z8L"S067E9 8GL°08c€CL ¢8L S06¥%E9 GS
paatnbay G9L°GLEEZL Pre"LT6TED G9L GLEECL WV6°LTOVES T-GS
paxtnbsy TL% €9€ETL 816 0€6¥7€9 TLT €9€€CL 8T6°0€67E9 C-SS
poatnbsy 11 8HEECL LTO"8€67E9 TIV"8¥€€ZL LTO"8E6FEY €-GS
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVIND VI HHOMLAN d31VM 30V4dNS

INIAT HVIA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

Lz obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paITnbey 66€°H0CCTL 289 °8CLVE9 66€°70€ECL C89°8CLVEY 0T-FS
paITnbsey £88°892€CL 6E6"EELTES L88°89CECL 6E€6°EELVEY T-0T-FS
paatnbsy £0G TLZETL 607 "8VLVES €0G°"TLZECL 607 °8VLVEY9 CZ-0T-FS
paatnbay T106°962€CL 08S°069%€9 T06°96C€ZL 08G°0697€9 TI-FS
paITnbsy G0z GezECL TLO"6697E9 G0c"GececL TLO"6697E€E9 T-TTI-FS
paITnbsy §62°582€CL TC0"€€97€EY 762°G8CECL TC0°€E9FE9 CTI-¥S
paITnbay 69L°8LZETL SLT LZOVES 69L°8LCZECL SLT"LZIVE9 €TI-FS
paITnbsy 968°GEZETL TLT"8C9FEY 968°GECECL TLT"8Z9%E€9 PI-FS
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBW UOTIOSSISIUI UOTFOSSISJIUI  STOYUBR SToyueR HW
WIO3S I0J So[npoayos oS[OUuen
1°020¢ IOoMm3oN ozAaouut
Agq pexdoeyd| 1202760702 IX 00T ubtseq sbeutreid -z0008T ©TTd

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVINDTVI HHOMLAN d3LVM 30V4dNS

INIAT IVIA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

8z obedg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay 080°SHYEZL EVETLLLYES 080°GVPeECL E€EVETLLLYES ¥-¥S
paatnbay GG9°88EETL €GGTLILYES GG9"88EECL €997 LI9LVES G-FS
paatnbsyd $H8 T6EECL 6E€G TGLYES 778 T6€CCL 6€G TGLYES T-G-FS
paatnbsyd (2L Z8EECL TICZ L6LYES 0ZL"Z8EECL TTIC L6LVEYS 9-FS
paatnbay GI8°E€LEEZL 028 %708¥%€9 GTI8 ELEECL 0C8°F08VES L-FS
paatnbay 60 TIEETL €€0°C6LYES 60€ " TTIEECL €€0°C6LYVED 8-FS
paatnbsy 0zh€0EcTL 0LE E€6LYEY 0CZF"€0€€CL 0LE E€6LYEY T-8-FS
paoatnbsy GG8 FTIEECL TZS 6LLYES GG8"PTEECL TZS 6LLVE9 6-FS
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVYINDTVI HHOMLAN d31VM 30V4dNS

INIAT HVIA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

6z obed

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

paatnbay 9¢G TZ9€ZL GT9°0S6¥7€9 9€G°TC9€CL ST19°0G6¥E9 ¢S
paatnbay 869 °ZESETL 620°9¢€6¥7€9 869 CESECL 620°9¢€6¥7E9 €S
paatnbsy 866 SHYECL 820" TC6VEY 866 "GYPEZL 8Z0 TC6FEY ¥S
paatnbsy $ZL PSHECL 9LE°T88VED YZL YSPECL 9LE°T88%E9 T-¥S
paatnbay 9.9°9%vEZL PES TLBFED 9L9°9FVECL PESTTLBYVES GLS
paatnbay 01¥°Z9%EZL 29€°EVBYE9 0TP C9%eCL 29€°€V8YE9 C-¥S
paatnboy 8ZT VLV ECL €6V C8LYVEY 8CZT VLVEZL €6% C8LVES €-FS
paatnbsyd 966G 89%ECL ZSC YLLYEY 9GG 89V EZL CSTVLLYES €LS
(ur) (ur) (ur) (ur)
(Y3aoN) sso0ov butyjzaoN butysem butyjzaonN butysem swreN
3nokeT STOYUBK UOTIOSSISIUI UOTIOSSISJUI  STOYUER SToyueR HR
WIO3S IO0F So[npoyldS o[OUUBRW
T°0Z20Z ¥YIOM3SN azAnrouur
Aq pexoeyd| " 120C°60°0¢ T4 00T ubrssq sbeuteidq -z0008T STT4

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

NOILVINDTVI YHOMLIN d31VM 3FOV4dNS

INIAF VA G

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

0 obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

AI7udg ON

paaxtnbey

paatnbay

paatnbay

(Y3 aoN) SS900VY
3node SToyueR

I8€"GCLECL SrZ 8867€9

6EETGLIECL CTT 0L6VED

987 999¢€¢CL €86 CLOVED

(ur) (ur)
butyjzaoN butysem
UOT309SI93UI UOT3OSSISJUI

S6SGT6CLECL

I8€"GCLECL

6€€°GLOECL

987 "999¢€¢CL

(u)
Butyazon
SToyueR

WI0315 I0J So[npoyog STOUUen

c67"6867E9

SvZ 8867€9

CTT°0L6VED

€86 CLOVED

(ur)
butysem
SToyueR

0s

s

sureN
HHW

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

AINIAT IVIA S
NOILVINDTVI HHOMLAN d3LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

1¢ obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0GET sToyuen u=do 6%Z°T PT0°69 €9G°TL TZS <T°0SZ 86L°8%F P00 IS
0021 sToyuen usdo L96°T 602°69 9L% TL 2ZS ©°86T Zhb 6T €£00°TS
0021 sToyuen usdo €6%°T P8E°69 CZOT'TIL €2S 6°¢L TI9°6T 000°ZS
0021 sToyuen usdo S6%°T Z8E'69 CZOT'TIL €ZS P©°0GT 8EE ST Z00'TIS
0021 sToyuen u=do €€L°T P87 69 WP IL ¥ZS €°00T TSE'6T TO0 IS
0021 sToyuer usdo 9T1G°T LL9°69 8IV'TIL SZS Z°09 609°9T 000°TS
(wr) uoT3O8UUOD (ur) (ur) (ur) sueN (x:1) (w)
MxT ‘ "WYIA HW HA yadeq'q ToA®T I T2A9T1°D HW odoTls yzbuer N4a
STOUUBN WeoIjsumo(q
002T sToyuew u=sdo L96°T 602°69 9LV TIL 2ZS 00 © 700" TS
002ZT sToyuen uedo S6b°T LOE'69 CZOT"TL €2S 00 © €00°TS
002T sToyuen uedo TzZZ'T €69°69 660°TL TI-€£2S SZz © 000°ZS
002ZT sToyuen uedo €€L°T ¥8¥'69 PV TIL S Gzz o Z00° TS
0021 sToyuew usdo 9TG°T LL9°69 8TP"TL GZS Gzz o T00°TS
002ZT sToyuen uedo Z8E°T €66°69 096G TIL 9ZS Gzz o 000°TS
(urur) uoT3O9UU0) (ur) (ur) (ur) sureN (ww) 309§
MxT ' "WYId HA HA yadeq g TeAST I TSAST'D HW werld PAH Nd
STOUU®By wesaIxsdn
Wx03S I0F SHTNAHHOS HANITHJIA
T°0202 IomisN azAaouur
AQ po3oayUD| " 1202760702 XX Q0T ubrssg sbeurterd -z0008T STTA

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVYINDTVI HHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

z¢ obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0GET
0G€T
0GET
0GET
0oct

0oct

MxT

0GET
0G€T
0GET
0oct
ooct

0oct

MxT

(umr)
' "WYId HA

(umur)
' "WYId HW

STOUUEeR
STOoYUeR
STOUUeR
STOYUUeR

STOUUeR

STOYUUERR

uadQ
uadQ
uadQ
uadQ

uadQ

uadQ

uoT3O8UUO)

HRW

STOUUeR
SToyUeR
STOoYUUeR
STOoYUUeR

STOUUeR

STOUUeR

uadQ
uadQ
uadQ
uadQ

uadQ

uadQ

uoT3O8UUO)

HRW

868°1T 90L°89
(44" ZSL"89
690°¢ 8€8°89
6vc¢C 680769
LEL"O ZLS69

LEL"O ZLS"69

(ur) (ur)
yydea-q TeA9T I

6L6°0L
670" TL
¢8C°TIL
€9G°TL
FEST0L
7EST0L
(ur)
TSA9T°D

STOGUB Weoaxl1suMo(Qq

cee° 1 ZGL"89
690°¢ 8€8°89
6vc ¢ 6€6°89
LEL™O CLS69
08¢°1 000°0L

96T 1T 00T"0L

(ur) (ur)

670"
424
€9G6°
reES”
G0G”

¢S

1L
TL
L
oL
TL

L

(ur)
yadeq q T®AST I T9AST D HW

STOoquey wesxasdn

81S 0°GGC 6CLTT
61S €252 L69°1¢
0zs pr6bC 981°G¢
12S G'Z8 098°6¢
T-T12S €°8L 906-°€¢€
T-12S €°0L LET"LE
sureN (X:T) (ur)
HN adots yzbust
61S GLE ©
0Zs GLE ©
12S GLE ©
1-1¢S Gzz ©
1-1-1¢S Gzz ©
¢-12¢s Gzz ©
sureN (ur) 3088
wetd PAH

WwIols JI03F SHTNAHHOS HUNITHAId

LOO TS
900° 1S
G00° TS
T00°€S
000°FS

000°€S

Nd

LOO"TS
900°1IS
G00° TS
T00°€S
000° %S

000°€S

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVIND VO XHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

£¢ obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0GET sToyuer usdo SE£8°0 €09°69 €99°0L 9TS T°€L 00T°ZL T00°9S
0021 sToyuen u=do ¥Fz°T 68S°0L 8S0°ZL TI-9TS SIS ZSSG'S9 000°9S
0GET oToyuer usdo 086° T €€2°89 €99°0L 9TS 8°6vC L6 TL 600°TS
0GET sToyuen usdo €71°T 6GL°89 LOT"TIL LTS 0°TE€ 96C°¥E T00°GS
0021 sToyuen uedo €G6z°T G98°69 €RE'TL TI-LTS T°8Z 096°T% 000°SS
0GET sToyuer usdo 9€T1°C 965°89 LOT'TL LTS T°%LZ LPT 0E€ 800°TS
(urur) uoT3O9UU0) (ur) (ur) (ur) sweN (X:T) (ur)
MxT ‘ "WYIA HW HR yadeq'q TeA®T I T9A9T1°D HW odols yzbusr N4
STOUUBN WeoIjsumo(q
002T sToyuen uedo ¥Hz” 685°0L 8S0°ZL TI-9IS SZz © T00 9S
002T sToyuew u=sdo SOT” 298 TIL 26T°€L Z-91S Gzz © 000°9S
0G€T sToyuew uesdo 9€T” 126°89 LOT"TL LIS oSy © 600°TS
002T sToyuew uesdo €£€GZ° G98°69 €VETTIL T-LTIS G2z © T00°GS
002ZT sToyuen uedo 89¢” 8S€°TL 1IS6°2L <¢-LIS Gzz © 000°GS
0GET sToyuen usdo 868° 90L°89 6L6°0L 8TS GLe o 800°TS
(urur) uoT3O9UU0) (ur) (ur) (ur) sureN (ww) 309§
MxT ' "WYId HA HA yadeq g TeAST I TSAST'D HW werld PAH Nd
STOUU®By wesaIxsdn
WI03S IO0T SHINAHAHOS ANITAdId
T°0202 IomisN azAaouur
AQ po3oayUD| " 1202760702 XX Q0T ubrssg sbeurterd -z0008T STTA

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

INIAT IVIA S
NOILVYINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

pe obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0021 sToyuer usdo 908°T T7Z8°L9 876769 IS T°8%T €L%°TZ TTIO"TS
0021 sToyuer usdo 89% T GZv 89 8TIT"0L GIS 0°08 ¥8L"ES T00°8S
0021 aToyuen usdo 0%Z° T L60°69 Z9G°0L TI-GIS 0°08 296°0Z 000°8S
0021 oToyuer usdo IS8T L96°L9 8TIT 0L GIS 9°G9T 9G0°¥¥ 0TO"TIS
0GeT aToyuer usdo 086° T €€2°89 €99°0L 9IS 0°9L 08T°ST 000°LS
(umr) uoT3O9UU0) (ur) (ur) (ur) sureN (X:T) (ur)
MxT ‘ "WYIA HW HR yadeq'q TeA®T I T9A9T1°D HW odols yzbusr N4
STOUUBN WeoIjsumo(q
002T sToyuer uado 168" T L96°L9 8IT 0L GTIS 00g o© TT0° TS
002T sToyuer uado 0%Z' T L60°69 9SG 0L TI-GIS G2z © T00°8S
002¢T sToyuer usdo €£€0Z°T 6G€°69 L8L'OL ¢-GIS GZz © 000°8S
0GeT sToyuer usdo 0€T° ¢ €€2°89 €99°0L 9IS 00e © 010" TS
0GeT sToyuer usdo L88°T €EF°89 0LL"0L 671S 06p © 000°LS
(urur) uoT3O9UU0) (ur) (ur) (ur) sureN (ww) 309§
MxT ' "WYId HA HA yadeq g TeAST I TSAST'D HW werld PAH Nd

STOoquey wesxasdn

WIols JI03F SHTNAHHOS HENIT

ddId

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4
LZ:0T 1202/60/0Z @3ed

NOILVYINDTVI HHOMLAN d3LVM 30V4dNS

AINIAT VA S

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

Gg obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

00¢T
ooct

0oct
00cT

0G€ET
0oct

(umr)
MxT ‘ "WYIA HW

00cT
0oct

0oct
00cT

00cT
0oct

(uur)

MxT ‘ "WYIQ HA

7LET69
7G7°69

7LE 69
€GG769

GZ9°L9
ccLT LY

(ur)

T00°
€80°

T00°
SLO”

Ge9”
08L”

oL
TL

oL
TL

69
69

(ur)
yydeq-q T9AST I TOAST D

STOGUB Weoaxl1suMo(Qq

atoyuer uado zZ0¥ 0
sToyuer uado KOV T
sToyuer uado Z0¥ 0
oToyuen usdo L6Z°T
sToyuer u=do QTLT
sToyuer uado 8GL°T
uoT3O9UUO) (ur)
HW
oToyuen uado $0F T
sToyuer uado €871
oToyuen usdo L6Z°T
oToyuer uado 297 T
sToyuer usd0 8GL°T
sToyuer usdo 908°T
uoT3O9UUO0) (ur)

HRW

7SV 69
SLL"69

€65769
SLY 0L

cCL LY
ce8° LY

(ur)

€80°TL
€8C°TL

GLO"TL
c96° " TL

08L769
8C6°69

(ur)

STOoquey wesxasdn

€-C1S €°18
T-€-¢Is 1°78

€-CIS L°9¢€
7-¢1S 09

(AR 0°TGqT
€1S 0°¢ST

SureN (x:1)

T-€-CIs Gcc
¢-€-¢1s Gcc

7-C1s §gce
G-¢1s G¢e

€S 0o0¢
IS 00€

sweN  (umn)

WwIols JI03F SHTNAHHOS HUNITHAId

00G~
"9¢

G66

€9G6°
9¢s”

879"
€0c”

9

A
ST

(ur)
HW adoTs y3jbust

100"
000~

T00"
000"

€10°
¢10”

0TS
0TS

6S
6S

s
s

Nd

T00 0TS
000°0TS

T00°6S
000°6S

€T0°1IS
¢I0° TS

3098
yydeq-q ToAST I TOAST D HW wetd PAH

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

9¢ obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0GET

0GET

0oct
00cT

00cT
0oct

(umr)
MxT ‘ "WYIA HW

0GET

0oct

0oct
00cT

00cT
0oct

(uur)

MxT ‘ "WYIQ HA

STOYUUeR

STOUUERR

STOYUURR
SToyUeR

SToyUeR
STOUUERR

usd0 ¥86°T 708799

usado 886° T LYETLY

usdo 89G6°T T29°L9
uado 976 T 8ZL L9

uado £L9G°T L¥S° L9
usado 80€°T G€9°89

uoT3O8UUO)

HR

SToyuen usado

SToyuen usado

SToyuen usado
sToyuen uado

sToyuen uado
SToyuen usado

uoT3O8UUO)

HRW

(ur) (ur)

8€C"

GE9”

Piv”
667"

riv:
eEve”

69

69

69
69

69
oL

(ur)
yydeq-q T9AST I TOAST D

STOGUB Weoaxl1suMo(Qq

886°1T L6T LY

89G°1 97S L9

997G 1T 8CL"LY
GeC'1 00T 89

80€"T G€9°89
[49 280 662769

(ur) (ur)

G€9°69

71769

667769
095769

EvC oL
T00°0L

(ur)

STOoquey wesxasdn

TIS 7°00T
(AR 0° 16T

I-CIS 0769
T-T-CTISs 0709

T-2¢T1S T°€9
(Al AR 0799

sureN  (X:T)
HW adoTs

(AR 0S¥
T-¢IS 00¢

I-T1-¢IS Gc¢
¢-T1-C1s Gcc

¢-2¢1s 0o0¢
€-CIS 00€

sweN  (umn)

WwIols JI03F SHTNAHHOS HUNITHAId

Zhv 6€ PIOTS

¥S0°0€ ¥00°6S

6LEL TOO'TTIS

GTE€°ZZ 000°TTS

6GL"LS €00°6S

GZ8 €k Z00°6S
(ur)

yazbue Nd

o P10 TS

o v00°6S

o TO0"TTS

o 000°TTS

o £00°6S

o Z00°6S

308§

yydeq-q ToAST I TOAST D HW wetd PAH

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

AINIAF VA S
NOILVYINDTVI YHOMLIN d31VM FOV4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

L€ obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

00CT sToyuen uado
0021 sToyueR u=do
00CT SToyuen uado
00GT sToyuer usdo
0GET aToyuer usdo
0GET SToyuen usado
(urur) uoT3O9UU0)
MyT ' "WYIA HW HW
0021 sToyueR usdo
0021 sToyueR uado
0021 sToyuer usdo
0GeT sToyuer usdo
0GET aToyuer usdo
0GeT sToyuer usdo
(urur) uoT3O9UU0)
MxT ‘ "WYIA HW HW

LSL"T

LSL"T
€29°1

7LO"C
TL6"T
cLe"T

(ur)

yydea-q TeA9T I

Tv7°99

TP7°99
€0G6°99

€86°59
Srv 99
029799

(ur)

XA

XA
T6€e”

L0OG”
998"
cvo-

89

89
89

89
89
69

(ur)
Toa9T'D) HW odoTs

STOGUB Weoaxl1suMo(Qq

EVT T

[44° A"
78870

TL6"T
L6 T
786°1

(ur)

yadeq q T®AST I T9AST D

GOT~

708
TLO"

Svo
0¢9
708

(ur

L9

‘99

L9

"99
‘99
"99

)

€eq”

T6e”
08T~

998"
Zvo-
8€C"

89

89
89

89
69
69

(ur)

STOoquey wesxasdn

8S 9°80T
6S 9°86
0TS G°10T

sweN (X:T)

T1-¢-8S gc¢
€-8S Gce
7-8S Gg¢e
6S 0S¥
0TS 0S¥
TIS 0S¥

sureN  (umr)

WwIols JI03F SHTNAHHOS HUNITHAId

LTIT V€

096°§
G087 87

961706
8VC LT
6L9°8T

(ur)
yjbus1

o O

o

[¢]
o

30°°9s

HN weTtd PAH

000°€TS

100°¢CTS
000°¢CIS

LTO TS
910" 1S
GT0° TS

000"

100"
000~

LTO"
910"
ST10°

Nd

€1S

AR
[N

s
s
s

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT VA G
NOILVYINDTVI HHOMLAN d3LVM 3OV4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

8¢ obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

00GT SToyuen usado
00GT SToyuen usado
00GT SToyuen uado
00CT SToyuen usado
00CT SToyuen usado
(urur) uoT3O9UU0)
MyxT ' "WYIAQ HW HRW
00CT SToyuen usado
00GT SToyuel usado
00CT SToyuen usado
00CT SToyuen usado
00CT SToyuen usado
(urur) uoT3O9UU0)
MyT ‘' "WYIA HW HW

0v6-"T STT 99
0v6"T 0vL"S9
7LO"C 80C°99
cee° 1 €8€°99
cee° 1 €8€°99

(ur) (ur)
yydea-q TeA9T I

08C°89

08C°89

L0S"89

0€5°89

0€5°89

(ur)

LS T°06

LS 7°00¢

8S €°00¢

T-8S 87201

sweN (X:T)

T°a91°'D HW odots

STOGUB Weoaxl1suMo(Qq

6LV T GZL"99

7LO"C €€8°G9

cee° 1 €8€°99

970" 1T 69699

LSL"T V7 99

(ur) (ur)

yadeq q T®AST I T9AST D

6C7°89

L0S"89

0€5°89

0vZ* 89

€CV 89

(ur)

STOoquey wesxasdn

T-LS 144
8S 009
T-8S Gg¢e
TI-1-8S Gc¢
¢-8S 144

966" 7S
8€9°8T
€60°G¢€
7€C°08
€96°G

(ur)
yjbus1

(¢]

SweN (um) 309§

WwIols JI03F SHTNAHHOS HUNITHAId

HN weTtd PAH

000°STS

8T0°TS

€00°CIS

000°FIS

c00°¢Is

Nd

000°GTS

8T0° TS

€00°CIS

000°FTIS

¢00°C1Is

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVIND VI HHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

6¢ obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

00ST sToyuen usdo 98¢°T ZZLY9 80L'99 ¥S 0°86 6T0°L9 TZO'TS
00ST sToyuer usdo 909°T G8L'G9 9T9°L9 &S 0°29 LPI'E€T 200 9TS
0021 sToyuen u=do $EG°T L66°G9 9GL°L9 TI-GS 0°8S HL8 LT T00 9IS
0021 sToyuen usdo 8TV °T G0E€°99 8F6°L9 -GS 0°GF 6¥9°9T 000°9TS
00ST sToyuer usdo 0T19°T 90%°G9 9T19°L9 &S €°6LT TPF €S 020 TS
00ST aToyuer usdo 068°T P0LG9 ©6T1°89 9S 6°26T €969 6T0°TS
(wr) uoT3O8UUOD (ur) (ur) (ur) sweN (x:1) (w)
MxT ‘ "WYIA HW HR yadeq'q TeART I T2A91°D HW odoTls yjzbuet Nd
STOUUBN WeoIjsumo(q
00GT sToyuen usdo 0T9°T 90%°G9 9T9°L9 §S 009 © 120" TS
002ZT sToyuen uedo $EG'T L66°G9 9GL°L9 T-GS Gzz © Z00°9TS
002T sToyuew usdo §TF°T G0€°99 8%¥6°L9 Z-GS GZz © T00°9TS
002T sToyuen uedo 6€Z°T GL9°99 6€1°89 €-GS gzz © 000°9TS
00GT sToyuen usdo 068°T vP0L'S9 $6T°89 9S 009 © 020" TS
00ST sToyuen u=do 0¥6°T 0VL"G9 082789 LS 009 © 6T0° TS
(urur) uoT3O9UU0) (ur) (ur) (ur) sweN (uwr) 309§
MxT ' "WYId HA HA yadeqg g TeAST I T9A9T'D HW wetd PAH Nd
STOUU®By wesaIxsdn
Wx03S I0F SHTNAHHOS HANITHJIA
T°0202 IomisN azAaouur
AQ po3oayUD| " 1202760702 XX Q0T ubrssg sbeurterd -z0008T STTA

2ATep Agq psubrsag

LZ:0T T20Z/60/0C @3ed

AINIAT VA S
NOILVINDTVI HHOMLAN d3LVM 30V4dNS

L utTand

Aend puowx(Q xaddn
SSNOH PuoOWI

0y obed

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

yadeq g ToAST I TOAPT D

12289
0veE 89
795789
€19°89
¢19°89
0€L"89

(ur)

7v8
970

eV

eV
8% -°

69
‘69
LLE”

oL

oL

oL
oL

(ur)

STOGUB Weoaxl1suMo(Qq

00zt sToyueR uado €Z¢€°1
002t oToyuer u=do 8LE°T
00zt sToyueR uado 86G°T
00zt sToyueR uado G09°T
00zt sToyueR uado 909°T
002t sToyuer u=2do 9761
(urur) uoT3O9UUO0) (ur)
MxT ‘ "WYIA HA HHA
00zt sToyuer uado §LE°T
00ZT sToyuer u=adO 86G°T
0021 sToyuer uado 909°T
0021 sToyuer uado LZZ°'T
0021 sToyuer usdo 9ZG°T
00ZT sToyuer u2dO 6611
(urur) uoT3O9UUO0) (ur)
MxT ‘ "WYIQ HA HW

yadeq q ToAST I T9AT D

G9¢C°89
7G589
¢19°89
GLT 69
0€L"89
G20°69

(ur)

€v6”
LLE”®
Evv”

L29”"

I87°
6vv”

69
oL
oL

oL

oL
oL

(ur)

STOoquey wesxasdn

¢I-¥S T°66T 09L°8
€I-7¥S 7°00C ¥88°CF
7I1-¥S €°00T GI8°G

GI-¥S 0°€€ GGG°8T

SI-¥S L°6SG 0S0°L
9T-%S L'6G FZ9°LT

sureN (X:T) (ur)
HW @odors y3zbuet

€T-¥S
v1-¥S
ST-¥S

I-GI-¥S

91-%S
LT-¥S

sureN
HHW

WwIols JI03F SHTNAHHOS HUNITHAId

[¢]

00€
f44
Ggce

o O

G¢cec ©

[¢]

Gce
qce

o

(ur) 308§
weta PAH

700"
€00°
c00°

000"

T00"
000"

LTS
LTS
LTS

8TS

LTS
LTS

Nd

700"
€00°
c00°”

000"

T0O "
000~

LTS
LTS
LTS

8TS

LTS
LTS

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA S
NOILVIND VI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

1y obed

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

6CL LY
TLO"89

7G9° L9

090789

G86°L9

(ur)

¢LS69
058769

CLS 69

LL9769

LL9"69

(ur)

yydeq-q T9AST I TOAST D

STOGUB Weoaxl1suMo(Qq

0G€T sToyuer u=dO 819° T
00zt sToyuer usado FGG°T
0GeT sToyuer usdo 819°T
00zt sToyuer uado Z6€°T
00zt sToyuer uado Z6€°T
(urur) uoT3O9UUO) (ur)
MxT ‘ "WYIA HW HR
0021 oToyuer uado $SG° T
0021 sToyuer uado T8Z°T
0021 sToyuer usdo Z6€°T
0021 sToyuer uado €17 T
0021 sToyuer usdo €£€Z€°T
(urur) uoT3O9UUO0) (ur)
MxT ‘ "WYIQ HA HW

TLO 89
GLZ 89

G867 L9

SLL"89

T2C°89

(ur)

058769
I8L769

LL9"69

€TV 0L

778769

(ur)

0T-%S 0°G0T 668°G¢€
T-0T-PS T°2CL SOL'PT

0T-¥S €°LTT C€8°8¢

TI-¥S T°L8 8LC"ZC9

TI-¥S 8°8F¢C 8TIL"8S

sueN  (X:T) (ur)

T00°0¢S
000°0¢s

900° LTS

000°6TS

HW adoTs y3jbust

T-0T-¥Ss GZ¢ ©
¢-0T1-¥S GZ¢ ©

TI-¥S 0oe ©

I-TI-#S GZ¢ ©

¢1-¥S 0oe ©

sureN (ur) 3088

yydeq-q ToAST I TOAST D HW wetd PAH

STOoquey wesxasdn

WwIols JI03F SHTNAHHOS HUNITHAId

100"
000"

900~

000~

G000~

G00° LTS

Nd

0¢s
0¢s

LTS

61S

Nd

1°020¢

JIOMIABN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

AINIAT VA §
NOILVINDTVI YHOMLAN d31VM 3OV4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

Zy obed

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0GET aToyuer uado
0GeT sToyuer usdo
0GET aToyuer usdo
0GET sToyuen uado
0GET aToyuer usdo
0GET SToyuen usado
(urur) uoT3O9UU0)
MyT ' "WYIA HW HW
0GET aToyuer usdo
0GET SToyuel usado
0GET sToyuen uado
0021 sToyueR usdo
0GET aToyuer usdo
0GeT sToyuer usdo
(urur) uoT3O9UU0)
MxT ‘ "WYIA HW HW

006°T
08C°1T
vveT T
G9T°T

G9T°T
€0e"T

(ur)

yydea-q TeA9T I

922799
0€G°99
929799

80€°L9

8GT L9
0LZ LY

(ur)

T0T"
G8T"
Sve”

869"

869"
876"

89
89
89

89

89
89

(ur)
TSA9T'D HRW

STOGUB Weoaxl1suMo(Qq

08¢ 1
vveTt
G9T°1T
6¢C"1

€0e" T
8T9°1

(ur)

yadeq q T®AST I T9AST D

0€6°99
929799
8GT L9

SLY LY

0LZ LY
6LS7LY

(ur)

68T~
Sve:
869"

66"

876"
LS

89
89
89

89

89
69

(ur)

STOoquey wesxasdn

G-7¥S 9766
9-%S 0°1¢T
L-%S 0°0CT
8-¥S 6°LY
8-¥S T°9TT
6-7S 07891
sweN (X:T)
odoTs
9-¥S SLE
L-%S GLE
8-¥S SLE
T-8-¥S Gc¢
6-%S SLE
0T-%S GLE

sureN  (umr)

WwIols JI03F SHTNAHHOS HUNITHAId

282 0¢€
ETIL TT
008°€9

c00°8

S00°€T
€06° 16

(ur)
yjbus1

o O

[¢]
o

30°°9s

HN weTtd PAH

T10°
010"
600"

000"

800"
LOO"

LTS
LTS
LTS

T¢Zs

LTS
LTS

Nd

T10°
0TO0"
600"

000"

800"
L0O"

LTS
LTS
LTS

TZs

LTS
LTS

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVIND VO XHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

¢y obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

00GT sToyuer usdo
00CT sToyuen uado
0GET aToyuer usdo
0GET sToyuen uado
0GeT sToyuer usdo
0GET SToyuen usado
(urur) uoT3O9UU0)
MyT ' "WYIA HW HW
0021 sToyuer usdo
0GET aToyuer usdo
0GET aToyuer usdo
0GET aToyuer usdo
0GeT sToyuer usdo
0021 sToyuer usdo
(urur) uoT3O9UU0)
MxT ‘ "WYIA HW HW

78C°1
SP9°T

TTIL°0

¢IL™ 0
[ANAN0

667" T

(ur)

yydea-q TeA9T I

T60°59
67C"99

00699

66799
90L°S9

LLE"99

(ur)

GLY”
43

199~

199~
€ov”

T0T”

99
L9

99

99
99

(ur)
TSA9T'D HRW

STOGUB Weoaxl1suMo(Qq

Svo-°1
19870

29970

¢ty 0
006°T

€eC 1

(ur)

yadeq q T®AST I T9AST D

67C°S9
006799

8€G°G9

T€9°99
9¢C°99

GLS"99

(ur)

A3
199~

069"

€or”
T0T"

€€0”

L9
99

99

99
89

89

(ur)

STOoquey wesxasdn

T-7S 9°G¥<
¢-7S 6°9%C
€-¥S ¢ 29¢
€-¥S G €ce
7-%S 0°0TT
S-¥S C°Z8
sweN (X:T)
odoTs
Z-vS 00€
€-¥%S 00¢
€LS 0S¥
r-vSs 0S¥
§-%S GLE
T-6-%S Gc¢¢

sureN  (umr)

WwIols JI03F SHTNAHHOS HUNITHAId

€087 8¢
09619

G96°6

00562
S0cC" LS

CLZ" 9T

(ur)
yjbus1

o

o

(¢]

30°°9s

HN weTtd PAH

G10°
710"

000"

€10°
c10°”

000"

LTS
LTS

€Cs

LTS
LTS

ces

Nd

GT10°
710"

000"

€10°
¢10°”

000~

LTS
LTS

€ZS

LTS
LTS

ces

Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

vy o2beg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

00GST aTtoyuer uado T6€°0 ¥8Z°¥9 GLZ'G9 1S 6°%ZS TTZ°LS ¥Z0°TS

00ST sToyuer usdo ST9°T €6€°%9 809°99 S T°67S G¥0°06 €Z0°TS

00ST sToyuen u=do T6F°0 LSS %9 8%9°G9 €S L"6%S LV6°L8 TZO TS

00ST oToyuer usdo T6E°T LIL%9 80L°99 %S 6°8FS 8T9°0% 9TO"LIS

00ST oToyuer uado €87 T Z6L°%9  GL9°99 TI-FS SGE€0E€ L¥LZT 000°¥ZS
(urur) UoT3O9UUO) (ur) (ur) (ur) sureN (X:T) (ur)

MxT ‘ "WYIA HW HR yadeq'q TeART I T2A91°D HW odoTls yjzbuet Nd

STOGUB Weoaxl1suMo(Qq

00GT sToyuer usdo ST9°T €6£°%9 80999 ¢S 009 © v20° 1S

00ST sToyuer uado T6¥ 0 LGS"F9 8%9°G9 €S 009 © €20° 1S

00GT sToyuer usdo T6€°T LTL %9 80L 99 ¥S 009 © 220" 1S

00GT sToyuer usdo $8Z°T 16L°%9 GL9°99 TI-¥S 009 © 910" LIS

00GT sToyuer uado 99Z°1 PE8°F¥9  00L°99 GLS 009 © 000°¥%ZS
(urur) uoT3O9UU0) (ur) (ur) (ur) sweN (uwr) 309§

MyT ‘' "WYIA HW HW yideq 'q ToAST I T9A9T'D HW wetd PAH Nd

STOoquey wesxasdn

WwIols JI03F SHTNAHHOS HUNITHAId

T°0202 IomisN azAaouur
Aq peydeyud| * 120276070 IX Q0T ubrseqg ebeurteid -z0008T STTd
2ATep AQ psubrseq LZ:0T 1202/60/0Z @3ed

L utTand

INIAT HVIA S Aenp puowzo zeddpn

NOILVIND VI YHOMLIN d31VM 30V4dNS

SSNOH PuoOWI

Gy obeg sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

0 0 00070 TET'F9  0P0'S9 S 920°1s
(ur)
(umr)  (umr) TSAST "I (ur) (ur) sweNy IoqunN Sdtd
M T'a UTW  TSAST "I T®A9T "D TT®3F3n0  TT®3F3INO0

WI03S I03F ST[tfe3od [1BJan0 DUTMOTA ooi4

0 eToyuer usdo 80€°0 CET P9 070°G9 S 9°GgS G8¢°F 9¢0°TIS
00GT sToyuer usdo T6F°0 0¥T°%9 T€C 69 0S G°0LE TGE"ES GZO'TS
00GT sToyuer usdo T6E°0 ¥8¢°%¥9 GLZ'G9 IS 07009 9¢¥"6 000°GCS
(urur) uoT3O9UUO)D (ur) (ur) (ur) sweN (X:T) (ur)
MxT ‘ "WYId HW HHW yadsqg-q ToA9TI I TS9A9T°'D HW odols yabusg Nd
STOUUPN WPoI3SuMO(
00GT sToyuer usdo T6F°0 0T %9 T€Z 69 0S 009 o 920" TS
00ST oToyuen usdo T6€°0 78C %9 GLZ G9 s 009 © 620" TS
00ST oToyuen usdo 00T°0 00€°" %9 000°G9 8S 009 © 000°G6¢sS
(un) uoT3OsUUO) (w) () (w)  owey (um) 308§
MxT ' WVYIAQ HW HN yadeq'q ToA9T'I TOAST'D HW WeTd PAH Nd
STOoJuey weoIxgsdn
Wwxo03sS I0F SHTNAHHOS HENITHAIA
T°0202 IomisN azAaouur
Aq peydeyud| * 120276070 IX Q0T ubrseqg ebeurteid -z0008T STTd
2ATep AQ psubrseq LZ:0T 1202/60/0Z @3ed
utTTang
INIAT UVIA S fons L HMQ
en puowIap Io n
NOILVTINIOTIVI XHdOMLAN d31VMN FOVHdNS
9SNOH puowI

9p =bedq

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

09
00070
00870

o€ (sutw) uoT3leIng WIolS Jawuwms odAJ STTFOIJ PUBTSII PUB PURTIODS UOTHaY
0780 (I23UTM) £AD TI82°0 d oTaey S (saeak)
0GL*0 (TIsummg) 2D 00L°%T (ww) 09-SKW asd

STTe3sq [rejuted OT1o(IUAS

pPOTIS®gd uanisy

TSPOW TTEFUTEY

0 STOIQUOD SWTL Tesy JO JIaqunN p S2In3onils 2berols JO ISqWNN p STOIIUOD SUTTUQ JO ISqUnN

0 SweIbeTg BOIY/SWTJ JO ISQqWON ( STOIIUOD SUTITIIO JO ID2qUNN

(sutw) Teaxs3zul 3Indino 000°¢ ®beaols ey/ WOl x 10304 AAYW 0
(suTw) LWt uny 000°0C MOTA TeIOL JO & - MOTH TBUOTITPPY 0
(Aep/asd/T) Aeq zsd uosisd zad MOTA 000°0 (s/T) =ae10sy xad sbemss Tnod
JUSTOSTIISOD 3ISTUI 006°0 (TeqOoTH) IIS0D SSOTPESH STOYUBR

WI035 I03F Brao3Ta) UOTJe[nwWLg

0 sydeaboapAy 3andul Jo IaqunN

(uw) ToAST 3IelS JOH
(sutw) 3IP3S I0H

000" T I03D0eJ UOTIONPSY TSIV
0GL"0 FIS0D JJoumy OTIFSWNTOA

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T TC0Z/60/0C =3®&d

INIAT HVIA G
NOILVINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

L7 obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

976 00676 €8 000°L L9 006" ¥ 0°§ 007" ¢ 6°€ 007" T L€ 00570
76 00076 0°8 00S°9 ) 000" ¥ 87 00¢°¢ 9°¢ 00cC"1T 8°¢ 0070
T°6 006°8 LTL 000°9 0°9 0067 € 9°¥ 000°¢ €7 € 000°T L€ 00€°0
6°8 000°8 7oL 00G° S 9°¢ 000°€ A% 008°T 0°¢ 00870 g ¢ 000
9°8 006" L 'L 000°S [ 009°¢ [N 009°T 9°€ 00970 Lz 00T"0

(s/1) mota (w) yadsa| (s/T) moTd (w) yadeq| (s/T) mora (w) yadsa| (s/1) MmoTd (w) yadeq| (s/T) mora (w) yideq| (s/1) MoTad (w) yadedg

PO1EPTITRAUT ©C TTTIM SUOT3IBTNOTED HUTINOI 9HeIO]S 9S8yl uUsayl PoaSTTIIN o @unwIild) o3eIg-OJIPAH © uUeyYl IaUl0 90TASP TOI3uod jo adA3 xayjoue
pInoys -peoryToads se wnuildo @9yeig-oIpAH oyl I0J dIysuoTlelsl 9HIrYDSTJ/PESH 99Ul UO Paseq Usag SARY SUOT1RTNOTED TeOTHOTOIPAY Syl

A - sbuey pPesSH I9A0 MOTA UBSK| 8" ¢ 08¢°0 wOTA-YsSnTd
0°¢ 88L°0 @OTA-AOTH 0°9 00G6°¢ (pejeTnoTeD) 3UTOd ubtrsaqg
(s/T) morTd (w) pesH S3uTOod TOIJUO)D (s/T) morTd (w) pesH S3uTod TOIFUO)D
20®'IINg uot3eoTTddy

002T (ww) Io32WweTIg STOUUBW po3sabbng obeiols wesxjsdn SSTWIUTW ©AT302L00

00T (ww) x932wWeTq =dTd ISTIN0O WNWTUTK PS3eTNOTeD wOTA-USnTd

€€2°89 (w) T®9A9T 3I9AUI 0°9 (s/T) motrd ubTsaq

88 () xs3°Wetq 006°€ (w) pesH ubrsaq

EEDN sTqerTRAY dung 0009-00S€-0009-8800-HHS-AW S°USISISY 3ITUN

L 6T :(¢W) SWOTOA ‘010 IS :‘Nd/Sd ‘915 :ol0UUeN WnWLid0 @ofedd-OIDAH

WI0315 I0J S[0I3U0H DUTTUO

T°0202 IomisN azAaouur
Agq pexdoeyd| 1202760702 IX 00T ubtseq sbeutreid -z0008T ©TTd
ok1ep Aq psubtrsaq LZ:0T 120Z/60/0C ®3ed

L utTand

INIAT HVIA G Aend puowxp xaddpn

NOILVINDTVI HHOMLAN d31LVM 30V4dNS

SSNOH PuoOWI

gy obed sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

soeIINg uot3eoTTddy 0°9¢ (s/T) moTd ubTsaqQ
obeiols wesijsdn SSTWIUTW 2AT302Lq0 €8.L°1T (u) pesy ubrseg
ps3eTnoTe)d wOTA-USNTA 009Z-€8LT-009C-TIZ0-HHS-AUW S°USI933yY 3TUN

T°CE * (W) OWNIOA '2z0° 1S *Nd/Sd '7S :ol0UUer WnwWiido @oYeid-OiPAH

S'99 00G°6 L"8¥ 000" L €°6¢€ 00G" ¥ 0°6¢ ooV e v-ce 007" T 9°6T 0060
0°GS 00076 0" LY 00679 T°LE 000" ¥ 8°LC 00c"¢ 8°0¢ 00C°T 6°6T 007" 0
ST €S 00G°8 [N/ 00079 8°7¢€ 006 € 9°9¢ 000°¢ T°6T 000" T 6°6T 00€°0
6°1S 000°8 € EP 006°§ €°¢¢ 000" € €°G¢ 008°T ¢ LT 00870 G 8T 00C°0
€708 00G°L AN 000" S ANV 009°¢ 6°€¢C 009°1 c'6l 009°0 8°9 00T 0

(s/1) mota (w) yadeq| (s/T) moT1d (w) yadeq| (s/T) mord (w) yadeq| (s/1) MmoTd (w) yadeq| (s/T) mora (w) yadeq| (s/1) moTa (w) yadedg

Po3ePTITRAUT S0 TTIM SUOT3BRINOTED DUTINOI 9HBI0]S 28S2Y3 USYL POSTTTIN o0 eWnWTIdo o3eIg-OIPAH © ueYl I9U30 20TASP TOoxjuod jo adA3 Isyjzoue
pInoys -posrytoads se wnwtldo ©@93eig-OIPAH Syl I10J dIYysuoTileTal =DHIPYDSTIJ/PESH SYl UO PasSeq ussg SARY SUOTIRTNOTRD [eOTHLOTOIPAY Syj

0°LT - sbuey pesH 1940 MOTJ UBSK |0 0T 96€£°0 wOTA-USnTd
6°91 €LLTO @OTId-AOTY 0°02 00T°T (pe3eTnoTeD) 3uTOog ubTseq
(s/T) mo1a (w) pesH s3jutog TOIJUOD (s/T) mo1a (w) pesH s3jutog TOIJUOD
20eJINng uoT3edT1ddy
00GT (wur) I932WETQ STOYURRN pa3isabbng oberols wearjsdn SSTWIUTIW ©AT302Lg0
Gze (uu) xe3swetqg =dIg 319TINO UWNWTUTW PSIRTNOTED wOTA-USNTA
00G°G9 (w) T®AS®T 3I2AUI 0°0¢ (s/T) moTd ubTssq
L6T (uw) I®3°WETQ 00T"T (w) pesH ubrsaq
sax sTqerteay dung 000Z-00TT-000Z-L6TO-FHS-AW SduSI2FSy 3ITUN

G L (W) SWNTOA "PT0 LIS Nd/SA "€-%S :STO0UUPW WNWTiId0 @31rId-OIPAH

1°020¢ IOoMm3oN ozAaouut
AQ po3oayUD| " 1202760702 XX Q0T ubrssg sbeurterd -z0008T STTA
oKkTep Aq pesubtseq LZ:0T 120Z/60/0C ®3ed
LNIAS dVIA 5 Aend UcoEwOGMMMMM
NOILVYTINITVI MYHdOMLAN d31VMN FOV4dNS
9SNOH puowI

67 °beg sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

20®'IINg uot3eoTTddy
00GT (ww) Jo32WweTIg STOYUBW po3sabbng obeiols wesijsdn SSTWIUTW ©AT302L00
00€ (ww) x932WeTq =dTd ISTIN0 WNWTUTK PS3IRTNOTED wOTA-USnTd
78Z°%9 (W) TSAST 3I9AUT 5'GzZ (s/T) moTd ubrsaq
vee (uur) I93°WETd 00L"0 (w) pesH ubrsaq
EEDN srqeTTeay dung 06G62-00L0-0S952-72Z20-HHS-AW S°UsI=ISY 3ITUN

16T : (W) SWNTOA ’Gz0 1S :Nd/Sd 'IS :oloJueR Wnuwildo @o5edd-oipAH

8§ 00576 ¢ 08 000°L S 0F 006" ¥ 6°6¢ 007" ¢ 1°€¢C 007" T 8°G¢C 00570
L°9G 00076 787 00S°9 €°8¢€ 000" ¥ L°8¢ 00¢°¢ G'1¢ 00cC°1T §°Ge 0070
T°GSG 006°8 9°97% 00079 6°G€ 006" € v LC 000°¢ 9°€¢ 000°T S've 00€°0
ST €S 000°8 9° 7V 00G°S €°€¢ 000 € 1°9¢ 008°T 1°6¢ 0080 §'0¢ 000
6°1S 006" L 9°¢h 000°S T°1¢ 009°¢ L°ve 009°T 8°G¢ 00970 Z L 00T"0

(s/1) mora (w) yadsa| (s/T) moTd (w) yadeq| (s/T) mora (w) yadsa| (s/1) moTd (w) yadeq| (s/T) mora (w) yideq| (s/1) moTad (w) yadedg

PO1EPTITRAUT ©Cq TTTIM SUOT3IETNOTED HBUTINOI 9HeIO]S 9S8yl Usayl PoaSTTIIN o @unwild) o3eIg-OJIPAH © uUeyl IaUl0 90TASP TOI3uod jo odA3 xayjoue
pInoys -peoryToads se wnuwildo @9yeigd-oIpAH oyl I0J dTysuoTlelsl 9HIrYDSTJ/PESH 99Ul U0 Paseq Usag SARY SUOT1RTNOTED TeOThOTOIPAY Syl

v e - obuey pPesSH IS9A0 MOTJA UBSK|6°GZ 82670 wOTA-YSNTA
0°T¢ EPT T @OTA-XOTH 0°9¢ €8L°T (pe3eTnoTed) 3uTOod ubrsaqg
(s/T) moTa (w) pesH s3uTod TOIj3uo)d (s/T) moTad (w) pesH sS3uTod TOIj3uo)d

LTL" 79 (w) TSAST JISAUT
008T (ww) xo38WRTg STOYUBW po3sabbng 112 (uw) xo32WeTq
Gzz (ww) xe3sweTq odTd 219TIN0 WNWTUTR SSX sTqeTTeAy dumng

T°€¢ (W) SWNIOA 220 15 Nd/Sd '©S :o[0UUeN Wnui3zdo @o5eid-OIpAH

1°020¢ IOoMm3oN ozAaouut
AQ po3oayUD| " 1202760702 XX Q0T ubrssg sbeurterd -z0008T STTA
oKkTep Aq pesubtseq LZ:0T 120Z/60/0C ®3ed
LNIAS 8V3A S Aend UcoEwOGMMMMM
NOILVTINIDTIVIO XYHdOMLAN d31LVMN FOV4dNS
9SNOH puowI

0G °beg sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

8768 00576 STLL 000°L S 29 006" ¥ 1797 007" ¢ G G¢E 007" T [ 24 00570
€°L8 00076 LvL 00G°9 0°6S 000" ¥ c vy 00¢° ¢ 0°€¢€ 00cC"1T €°6¢ 0070
8°78 006°8 6°TL 00079 €769 0067 € [ARAY 000°¢ AN 000°T 7 G¢ 00€°0
€728 000°8 689 00G° S €° 1§ 000" € T°0% 008°T ¢ Le 00870 cce 000
9°6L 006" L 8°G9 000°S 6°LY 009°¢ 6°LE 009°T L €c 00970 S L 00T"0

(s/T) mora (w) yadeq| (s/1) Mmola (w) yadeq| (s/T) mora (w) yadeq| (s/1) moTd (w) yadeq| (s/T) mora (w) yadeq| (s/1) moT1d (w) yadeqa

PO1EPTITRAUT ©Cq TTTIM SUOT3IETNOTED HUTINOI 9HeIO]S 9S8yl Usayl PaSTTIIN o @unwIild) o3YeIg-OJIPAH © uUeyl I92UlO0 90TASP TOI3uod jo adA3 xayjoue
pInoys -peoryToads se wnuwildo @9yeigd-oIpAH oyl I0J dIysuoTlelsl 9HIrYDSTJ/PESH 99Ul U0 PasSeq USag SABY SUOT1RTNOTED TeOTHOTOIPAY Syl

T°0¢ - obuey pPesH IS9A0 MOTA UBSK |G GZ T€EE"0 wOTA-YSNTA
6°¢C¢ T9G6°0 @OTA-XOTH G G¢ 0oL 0 (pe3eTnoTeD) 3UTOd ubrsaqg
(s/T) moTad (w) pesH sjuTod TOoIj3uo)d (s/T) moTa (w) pesH sjuTod ToIjuo)d

L 61 (W) SWNTIOA ‘G0 15 Nd/Sd '1S :o[0UUeN Wnui3zdo @o5eid-OIDAH

1°020¢ IOoMm3oN ozAaouut
AQ po3oayUD| " 1202760702 XX Q0T ubrssg sbeurterd -z0008T STTA
oKkTep Aq pesubtseq LZ:0T 120Z/60/0C ®3ed
LNIAS dVIA 5 Aend UcoEwOGMMMMM
NOILVYTINIOTVO XYHdOMLAN d31LVMN FOV4dNS
9SNOH puowI

16 °beg sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

9TS eloyuew

Te axeIqoIpAyf——,

Jo weansdn

$10
210
210

AIDIVYHOENS
310
210
AIDIYHOENS
AIDIVHOENS
AIDIYHOENS

210
310
210
310
210
310
210
310
210
310

sn3e3s

0°¢ T0°0
8" LY 1870
€°1¢ S0
0°€TT 650
G gg 8€°0
€°1¢ €270
1°26 L8°0
1°06 G6°0
L°98 T80
8°L8 08°0
€8T vE0
L €T°0
L*L €T°0
9°29 G670
6° TV T9°0
LTI 1270
z°ve G9°0
e Z5°0
LT 6C°0
(s/1) (suTu) (s/T) ~dep
MOTH SWT, MOTIFISA0 \ MOTAH

adtg utexq FT®H

00070 760°0-
000°0 TLO"0-
00070 8TT 0-
000°0 880°0
00070 6CT°0-
000°0 ¢ST°0-
00070 LS00
000°0 TS0°0
00070 T20°0
000°0 GT0°0-
00070 FET 0-
000°0 0LT 0~
00070 0LT 0-
000°0 Z90°0-
00070 CIT 0-
000°0 GGT"0-
00070 €60°0-
000°0 60T°0-
00070 Zv1°0-
(cur) (ur)
SumTOA yzdeqg

68L°89
EVL 0L
696" TL
650769
T96°69
TEVP TL
8ET 69
8LT 69
7E€ECT 69
662769
€99°69
GG0°0L
GGT 0L
LV7°69
S67°69
€CL769
919769
€6L°69
9€0°0L

(ur)

ToA9T

popooTd pebaeyoans Is3eMm

6TS
T-91S
¢-91S
LTS
T-LTS
¢-LTS
8TS
6TS
0¢s
T¢Zs
T-T1¢S
I-T-T¢S
¢-T1¢s
cZs
€ZS
T-€¢s
ves
G¢Zs
9¢s

sureN
HW/SN

000°LS
T00°9S
000°9s
600° TS
T00°SS
000°SS
800° TS
LOO"TS
900°1IS
G00° TS
T00°€S
000° %S
000°€s
700" TS
€00°1IS
000°¢s
¢00° TS
TO00"TS
000° TS

Nd

*TTINJ 003 ST 2IN3ONIJS SUJ S PajIeTNO[ED Usag 30U Sey SWIJ UTeId IJTeH :ONINIYM

440 SNIBAS ©TIISUI NO

440 sniels JAQ SuTd
snie3s SId 0°00€ (ww)

delsawt] SISATeUY

pbutuxem }STY POOTA I0JF UTDHIER

(Wx635)

ToWUng IBoA G o3nUTW (¢ J0J S3[0Soyg JO AJewwng

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T TC0Z/60/0C =3®&d

INIAT HVIA S
NOILVINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

ZG obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT

dalye
Text Box

dalye
Callout
Upstream of hydrobrake at manhole S16



©zAaouul 0z0Z-Z86T0

9TS aloyuew

210
$10
210
310
210
310
210
¥10
210
¥10
210
310
210
$10
210
310
210
310
210
310
210
310
210
310

12 OYeIOIPAY—— [ TasrownS | o ¢

Jo weassdn

snjels

S pe 00°T
6°GT 0€°0
LT T6°0
L 0T 0
L°0T 0€°0
0°TT 0Z°0
TARAH G9°0
67291 69°0
Z°6GT 99°0
T°2ST €670
G T8 660
0°9 €170
8°g 60°0
£ zL 0670
z°16 0r° 0
9°TT 62°0
6°0T TZ°0
vee 6€°0
9°22 GE'0
0°86G LL"O
0°96 vLTO
Z°S¥ 9670
L°Z€ 65°0
T°€T GZ°0
G0°0
(s/T) (sutw) (s/1) *dep
MOTA [wTl, MOTFISA0 / MOTA

odtg uTeaq JT®H

00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070

(eur)
sumToA

99

L9

99

L9

"99

L9

"99
"99

L9
L9
L9
L9
89
89
69
69
69
69
oL
L9
89
89
69
69
89

8T0°0- 06§
0vT°0- 7S0”
T90°0- S09
LLT"0- €1e”
91170~ €19
GGT"0- IS
Z81°0- ETL
PLT"0- 968
Z81°0- cLO”
91¢"0- TEV "
87070~ 86L"
67T 0- 708"
6LT 0~ 9vT"
6vT 0- 98L"
89170~ TEV”
TvT°0- 8€G”
GGT°0- Sr8-
LZT"0- 169"
ceET"0- 896"
TOT"0- 126"
90T°0- 910"
8E€T 0 621"
TO0T 0~ 1ce”
67T 0- GEV”
0¢7°0 €66 °
(ur) (ux)

yadsqg 2497
pepooTd psbaeyoans a93eM

T-8S
T-T-8S
Z-8S
T-¢-8S
€-8S
7-8S

6S

0TS

TTs

[
T-C1S
T-1-CIS
¢-1-¢1S
¢-C1s
€-CIS
T-€-¢IS
Z-€-¢1I8
7-C18
§-CIS
€S

v1s

GTS
T-GTS
Z-STS
91s

sureN
HW/SA

(IIZI03G) JoWWng JIBoA G o30UTW (¢ J0J Sarnsod JO Axeuwng

€00°CIS
000" F%IS
¢00°C1Is
000°€TIS
T00°CTS
000°CIS
LTO TS
910" 1S
GT0° TS
710° 1S
700°6S
TOO"TTS
000°TTS
€00°6S
¢00°6S
T00°0TS
000°0TS
100 6S
000°6S
€10 1S
¢I0° 1S
TI0"1IS
T00°8S
000°8S
0T0" TS
Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT HVIA G
NOILVINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

€G obeg

sIoauThuyd DbuTalTnsSuo) TA49d



dalye
Text Box


dalye
Callout
Upstream of hydrobrake at manhole S16


keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


ozArouul (0z0Z-78610
MO €€zl 0L°0 0000  ¥¥T-0- T9L°99 9-bS TT0° LTS
MO z° 02T 66°0 000°0 9L0°0- G26°99 L-FS 0TO" LTS
MO 6°6TT 0L°0 0000  TIPT-O- Z6€°L9 8-FS 600 LTS
MO A LO°0  000°0  S8T°0- GIG"L9 T-8-¥S 000°TZS
MO 2 v0T 08°0 0000 02T 0- GZG L9 6-FS 800" LTS
MO £°€0T ZL'0  000°0  GET0- 6T8°L9 0T-F¥S  LOO'LIS
MO 0°TT €2°0 0000  ZGT'0- PPT°89 T-0T-¥S T00°0ZS
MO €9 ZI°0  000°0  F®LI'O- 9z£°89 Z-0T-%¥S 000°0ZS
MO G 8L €8°0  000°0  060°0- G6T°89 TI-F¥S  900° LIS
MO 0°6Z 9%°0  000°0  STIT 0- G88°89 T-TTI-¥S 000°61S
MO ARES LL°0 00070  L60°0- pZh 89 ZI-¥S  S00°LIS
MO v 8¢g F9°0  000°0 9TT 0- 67789 €I-¥S  ©00°LIS
MO v-o€ L8°0 000°0  6G0°0- 02L°89 PI-¥S  €00°LIS
MO 9°0T T€E°0  000°0 80T 0- 62L°89 SI-FS  Z00"LIS
MO vg LO°0  000°0  LBT'O- €12°69 T-ST-¥S 000°8TS
MO VS II°0 000°0  GLI'O- 08.°89 9T-%¥S  T00'LIS
MO vg 60°0 0000  6LT O- TLO'69 LI-FS  000° LIS
MO 0°6G2 TF°0  000°0  T9Z°0- S%L°G9 GS 120° 1S
MO A 60°0 000°0  6LT O- €%0°99 T-GS Z00°9T1S
MO L'V 80°0  000°0 €8T 0- LFE"99 Z-GS T00°9T1S
MO 9°2 ¥0°0  000°0  L6T°0- £0L°99 €-GS 000°9TS
MO STLET ZG°0 00070  062°0- FPT0°99 9S 020° 1S
MO 0°9€Z G8°0  000°0  ZLTI'O- 891799 LS 6T0° TS
MO 892 IS0  000°0  TIT 0- 6£8°99 T-LS 000°GTS
MO 27612 €9°0 0000  8TIZ'0- GTIZ 99 8S 8T0° TS
sn3je3ls (s/T) (sutu) (s/1) ~ded (cur) (ur) (ur) sureN Nd
MOTA SWITL, MOTIISAQ / MOTJd SunToA yadsqg T2A97 HW/SN

odtd uTeaq JTeH

pepooTd pobieyoans axo3eM

(Wx635)

ToWUng IBoA G o3nUTW (¢ J0J S3[0Soyg JO AJewwng

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT VA G
NOILVYINDTVI HHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

7G obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

¥S ajoyuew
1e ayelqolpAy
JO weansdn

—

¥10
210
310
210
310

AIDIVYHOENS
AIDIYHOHENS

€-¥S sjoyuew
Je ayelIqolpAy
Jo weadisdn

—

210
310

AIDIYHOENS
310
AdDIVHOENS

L"S¢C
8°G¢C
zce
8°¢C

L*GE
6°6T
G'8T

310
210

sn3els

97071
voveET
7°8

(s/T)
MoTa

60°0
90°0
00°0
0T"0
0T°0
0T"0
60°0
T0°0
GG 0
0€"0
€10
9L 0
SL°0
9170

(sutu) (s/1) *dep
SUWIT,L, MOTFISA0 / MOTJ

odtg uTeaq JTeH

00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070
00070

(gu)

sumToA

087" 0-
0cv°0-
€97 0-
LS7 0=
7LV 0-
0T€"0

960°0

GEE"0-
€10°0-
GECT'0

860 0-
T€E0"0

62T°0-
79T 0-

(ur)
yadea

092" %9
79779
LEV V9
9€G° 79
€89°79
LZ9°G9
L8759
66059
9€G6°99
G€0°99
068799
¢IT°99
CLV 99
9€9°99

(ur)
ToAST

pepooTd pobieyoans zo3eMm

0s
s
18S
Zs
€S
7S
T-¥S
SLS
¢-¥S
€-7S
€LS
7-¥S
S-¥S
T-6-7S

sureN
HW/SN

(Wx635)

ToWUng IBoA G o3nUTW (¢ J0J S3[0Soyg JO AJewwng

9¢0° 1S
G20° 1S
000°G¢s
7c0° 1S
€20°1S
¢c0 18
9T0" LTS
000°%csS
STO0" LTS
PI0"LTS
000°€¢s
€T0° LTS
¢TI0 LIS
000°ccs
Nd

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

LZ:0T T20Z/60/0C @3ed

INIAT IVIA G
NOILVYINDTVI HHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

GG obeg

sIoauThuyd DbuTalTnsSuo) TA49d



dalye
Callout
Upstream of hydrobrake at manhole S4-3


dalye
Text Box


dalye
Callout
Upstream of hydrobrake at manhole S4


dalye
Text Box


keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
5 YEAR EVENT


©zAaouul 0z0Z-Z86T0

(s/1) (s/1) (s/w) (s/1) (s/1) (s/T) mo1a  (ey) (u)  (sutw) (xy/um)
moTa dep  TSA MOTd PPY Tnod °seg X ®9AIY'I X TI/Sn 'O'L  uted N4

STJPL S310Soyg NJIOMISN

ubtseq (ur) 1D0ES (um) (s/T) moTd (sutw) (ey) (X:1) (w) (ur)
ojny odAL uoTt3io®s VIA dAH XA eseg ‘®@°L eeoay'I =dors TTed ylbus1 Ng

MOTF > A3toedeo adtd so3eOTPUI - »

WI031S I0J o[0el Ubiso( {AOMIoN

S3T3FOS ToA9T Y3iTm paubrsaq

00Z°0 (w) 3ybteoy doapyoeg WNWTIUTK 0o¢ (suTtw) UOTIPIJUSDUO) JO SWT] WNWIXER
00§ (x:T) uot3iestwtido 103 =dOTS UTKH 02 (%) obueyd °3eWITD / MOTA PPY 0§ (Iy/ww) TTRFUTEY UWNWIXEH
00°T (s/u) ATuo ubtssQg o3ny I0F TOA UTK 00T (%) dWId 1820 ¥ otr3eyd
00Z°T (w) uoriestwr3ido I0F yideq ubTseq UTW 0GL°(Q “FFS0D FFOUumy OTIIDWNTOA 00L"%T (um) 09-GKW
006°T (w) 3ybTeH doIapoed WNWTIXER 00070 (eU/s/T) obemas Tnog 0¢ (sxe2k) potrasd uiniay

pueTsil pue pueTIODS - [SPOW TTRJUTEY ¥Sd

QIVANYLS S9ZTS STOYURK QYVANVLS s9zTS od1d

WI03S X03F ePrao3tax) ubtsad

POUISW TRPUOTIRY PSTITPOW =U3 AQ NODISHA dHEMHAS WIOLS

T°0202 IomisN azAaouur

Agq pexdoeyd| 1202760702 IX 00T ubtseq sbeutreid -z0008T ©TTd

oA1ep Aq psubtsaqg 0€:0T 120Z/60/0Z ®3ed
L uTTang

IN3IAT dV3IA OE

Aend puowx(Q xaddn
NOILVINDTVI XHdOMLIN d3LVM FDV4dNS

SSNOH PuoOWI

1 obeg sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
30 YEAR EVENT



©zAaouul 0z0Z-Z86T0

€L T°29 961 2°'1 0°0 0°0 S%0°0 00T°0L 0% ¥ 00°0S  000°€S
P°69 6°69 66°0 9°TT 0°0 0°0 L2V 0 602769 9L°G  00°0§ 700" TS
T°¢€v 9°8L TIT'T 2°L 0°0 0°0 G9Z°0 LOE"69 ¥6°¥ 00°0G €00°TS
6°0T 0°T9 €S°T 8°T 0°0 0°0 £90°0 €59°69 12°¥ 00°0G 000°2S
0'%¥Z €°2v 90°T 0°% 0°0 0°0 8%T°0 ¥8v°69 G9°¥ 00°0G Z00° 1S
0¥z 6°IS T€°T 0°F 0°0 0°0 8%T°0 LL9 69 T¥ ¥ 00°0S  TO0'TS
29T T°LY 69°T L°C 0°0 0°0 00T"0 €56°69 91°¥ 00°0G 000°TS
(s/1) (s/T) (s/w) (s/1) (s/1) (s/T) motla (ey) (w)  (sutw) (ay/umr)
mota dedp [SA MOTJA PPY T[nod eseg X ®9IY'I X TI/Sn DL utey Na

STOPL S3[nSoyg YIOMIoN

& 3tnpuop/adid Gzz © 009°0 0°0 00" ¥ G¥0°0 €°0L 8ZS'0 LET"LE 000°€S
& 3tnpuop/adid 00€ O 009°0 0°0 00°0 Z9T°0 Z°0SZ S6T°0 86L°8% ¥00°TS
4 atnpuop/adigd 00c  © 009°0 0°0 00°0 0S0°0 ©°86T 860°0 ZhP 6T €00°TS
@ atnpuop/adig Gzz © 009°0 0°0 00° ¥ L90°0 6°ZL 692°0 TT9°6T 000°ZS
4 atnpuop/edigd Gzz © 009°0 0°0 00°0 000°0 F°0ST Z0OT'0 8EE€°GT Z00'TS
& 3tnpuop/adid Gzz O 009°0 0°0 00°0 8%0°0 €°00T €6T°0 IGE°6T T00'TS
& atnpuop/edigd Gzz © 009°0 0°0 00°% 00T°0 Z°09 9LZ°0 609°9T 000°TS

ubTsaq (wu) 1OES (uww) (s/T) mord (sutw) (ey) (X:T) (w) (ur)

ojny odAy uoT3oes VIA AXH 3 oseg ‘Z°L eday I odors TTed yibuer N4

WI03S 103 o10e] ubtsoq IO0M3oN

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

0€:0T TC0Z/60/0C 23ed

IN3IAT dV3IA OE
NOILVIND VI XHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

z obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
30 YEAR EVENT



©zAaouul 0z0Z-Z86T0

8°6TT €°02T 60°T 0702 0°0 0°0 LEL"O 90L°89 80°L 00°0G 800°TS
L*9TT 8°%CT €1°'T ¥°'67T 0°0 0°0 8TL"0 ZSL°89 2979 00°0§ L00"TS
9°TTT G°G2T %T1°T 98T 0°0 0°0 £89°0 8€8°89 Gb 9 00°0S  900°TS
G TTIT 2°92T ¥1°T 981 0°0 0°0 989°0 6€6°89 €19 00°0S  S00°TS
0°8T €°LS ¥F'T 0°¢€ 0°0 0°0 TIT°0 ZLG69 98°F 00°0S  TO0'€S
8°9 8°85 8F'T TI°T 0°0 0°0 Zr0°0 000°0L 8E€'¥ 00°0S  000°%S
(s/1) (s/T) (s/w) (s/1) (s/1) (s/T) motla (ey) (w)  (sutw) (ay/umr)
mota dedp [SA MOTJA PPY T[nod eseg X ®9IY'I X TI/Sn DL utey Na
STOPL S3[nSoyg YIOMIoN
L atnpuop/adig GLe © 009°0 0°0 00°0 6T0°0 T°¥LZ OTT'0 LFPT 0E 800°TS
& 3tnpuop/adid GLEe © 009°0 0°0 00°0 T€0°0 0°G6SZ 9%0°0 6ZL°TT LOO'TS
4 atnpuop/adig GLe © 009°0 0°0 00°0 T00°0 €°2SZ 980°0 L69°TZ 900°TS
& Jtnpuop/adid GLe © 009°0 0°0 00°0 8%T°0 ¥ 6FZ TOT'0 98T°GZ S00°TS
@ 3tnpuop/adid Gzz © 009°0 0°0 00°0 ¥20°0 G°Z8 €8%°0 098°6¢ T00'€S
& 3tnpuop/adid Gzz © 009°0 0°0 00" ¥ Zv0°0 €°8L 8ZF¥'0 90G°€€ 000°%S
ubTsaq (wu) 1OES (uww) (s/T) mord (sutw) (ey) (X:T) (w) (ur)
ojny odAy uoT3oes VIA AXH 3 oseg ‘Z°L eday I odors TTed yibuer N4

WI03S 103 o10e] ubtsoq IO0M3oN

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

0€:0T TC0Z/60/0C 23ed

IN3IAT dV3IA O€
NOILVYINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

¢ abeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
30 YEAR EVENT



©zAaouul 0z0Z-Z86T0

8'Z Z'ILE €£°T G0

9'8F 6709 €S°T 1°8

L'62 9°ZL €8'T 0°S

6°6GT 8°€0Z 82T 9°9¢

0°FE 8°€6 9€°Z L°S

0°0Z GS°86 8V'Z €°¢

(s/1) (s/1) (s/uw) (s/1)

moTa dep  TSA MOTd PPY

] atnpuop/adTd 0Gy O

] atnpuop/edid Szz ©

@  arnpuop/edrd gzz o

&  3tnpuop/edrg osy o

@  armnpuopsedra gz o

] aTnpuop/edid GzZ O
ubTtsaq (umr) IDFS
oany odAL uoT3io®s vVIA QXH

0°0 0°0 LTO 0 €EV 89 TT1°7F 000G 000" LS
0°0 0°0 6620 68S°0L 8E€°G 00708 T00°9S
0°0 0°0 €8T°0 Z98°TL 09°7F 00°0S 000°9S
0°0 0°0 786°0 125°89 ¢0°8 00°0S 600" TS
0°0 0°0 60C°0 G98°69 ¢S°V 00°0S T00°SS
0°0 0°0 €CT°0 8GE"TL 8C'T 00709 000°SS
(s/1) (s/T) motla (ey) (ur) (sutw) (xy/um)
Tnoa eseg X ®OIY'I X TI/SA DL utey Nd
STJPL S310Soyg NJIOMISN
009°0 0°0 00" ¥ LTO"0 0°9L 00C°0 08T"GT 000°LS
009°0 0°0 00°0 9TT"0 T €L 98670 00T"Z2L TOO0°9S
009°0 070 00°7% €8T°0 G°TS €LC'T ¢SS°G9 000°9S
009°0 0°0 00°0 8¢0°0 8'6¥C 88C"0 LV6"TIL 600°TIS
009°0 070 00°0 9800 O0°'TE€ 90T°'T 96C°%¥E TOO0°SS
009°0 0°0 00" ¥ €ZT°0 T°8¢ ¢€6F"T 096°TF 000°GS
(ur) (s/T) mora (sutw) (ey) (X:1) (w) (ur)

bl

BCan

WI03S 103 o10e] ubtsoq IO0M3oN

eaxy° I =doTs

TTed yibuer N4

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

0€:0T TC0Z/60/0C 23ed

IN3IAT 4V3IA OE
NOILVIND VI HHOMLAN d31VM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

7 obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
30 YEAR EVENT



©zAaouul 0z0Z-Z86T0

ajoyuew Je ayeiqoipAy
10 Wweansumop
S/1 0°9 JO MO|H padnpay

/AN

T°L9 69°1

9TS sloyuew e

S/1 0°9 40 MO|H4 P3dNpayYy

7°€8C »c706| 8C°1
97082 »0°06| LT T
0°89¢C »C 16| 6C°1

8 7€
[ARAN

Ed DPD @

ubtsaq

oany

¢°8S8 9¢°1
¢'85 97°1

8)IqOIPAY JO WEBNSUMOP— ¢ 777 »7 95| zz- 1

(s/1)
MoTa

(s/1) (s/w)
dep 1A

JTtnpuo)/adig
JTnpuo)/adIg
Jtnpuod/adtd
Jtnpuo)/adig

JTnpuo)/adIg
Jtnpuod/adtd

Jtnpuod/adtd

odAL uotjosg

8°97¥
L 7Y

0°LE

(s/1)

moTd

Gce

00€
00€
00€

Gce
144

00€

(uur)
¥YId

PPY

o

LOES
dxH

0°0 0
0°0 0
0°0 0
070 0
0°0 0
0°0 0
0°0 0-

(s/1) (s/T1) Mmo1a

0

[43%
vL”
LeL:
679"

vice
SLO"

89¢"

(ey)

cecL”
44
L96"

L60
6G€

€ee”

(ur)

0L

L9
L9
L9

69
‘69

89

GG P
6C°6
0T"6
06°8

G8°F
very

c9°8

00°0§ 000°6S
00°0§ €T0° TS
00°0S§ CI0" TS
00°0§ T10° 1S

00°0§ T00'8S
00°0S§ 000°8S

00°0S§ 0T0"TS

(sutw) (xy/um)

Tnoa eseg X ®OIY'I X TI/SA DL utey Nd
STJPL S310Soyg NJIOMISN

009°0 0°0 00" ZET0 <C¢'09 <ZZo6"0 9¢S°SS 000°6S
009°0 0°0 00" LTO"0 O°TST L60°0 879 %P1 €TI0°IS
009°0 0°0 00" 8L0°0 0°¢ST 00T"0 €0C¢°GT ZIO"IS
009°0 0°0 00" L90°0 T°8FT GPT 0 €LF'TZ TIO TS
009°0 0°0 00" 6€ET'0 0708 <ZL9°0 ¥8L'E€ES T00°8S
009°0 0°0 00" GLO"0 0°08 <¢9¢°0 ¢96°0¢ 000°8S
009°0 0°0 00" 890°0 9°G9T 99¢°0 960 %% 0OTIO"IS
(ur) (s/T) mora (sutw) (ey) (X:1) (w) (ur)

bl

BCan

eaxy° I =doTs

WI03S 103 o10e] ubtsoq IO0M3oN

TTed yibuer N4

1°020Z I0MISN

ozAnouuTt

Aq pe3osuDd
2ATep Agq psubrsag

*t°T1Z02°60°0C I& Q0T ubrseq sbeuteaq -z0008T ©TT4

0€:0T TC0Z/60/0C 23ed

IN3IAT dV3IA OE
NOILVINDTVI HHOMLAN d31LVM 30V4dNS

L uTTand
Aend puowx(Q xaddn
SSNOH PuoOWI

G obeg

sIoauThuyd DbuTalTnsSuo) TA49d



keoghb
Typewritten Text
SURFACE WATER NETWORK CALCULATION
30 YEAR EVENT
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Text Box


dalye
Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16
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Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16
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dalye
Text Box


dalye
Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16 plus additional flow of 178 l/s accumulated beyond S16- 
Adequate capacity 
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dalye
Text Box


dalye
Callout
Reduced Flow of 20.0 l/s downstream of hydrobrake at manhole S4-3
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Typewritten Text
SURFACE WATER NETWORK CALCULATION
30 YEAR EVENT


dalye
Text Box


dalye
Callout
Reduced Flow of 25.5 l/s downstream of hydrobrake at manhole S1


dalye
Callout
Reduced Flow of 26.0 l/s downstream of hydrobrake at manhole S4


dalye
Text Box
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Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16
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Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16
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dalye
Text Box


dalye
Callout
Reduced Flow of 6.0 l/s downstream of hydrobrake at manhole S16 plus additional flow of 178 l/s accumulated beyond S16- 
Adequate capacity 
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dalye
Text Box


dalye
Callout
Reduced Flow of 20.0 l/s downstream of hydrobrake at manhole S4-3
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dalye
Callout
Reduced Flow of 26.0 l/s downstream of hydrobrake at manhole S4


dalye
Callout
Reduced Flow of 25.5 l/s downstream of hydrobrake at manhole S1
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Emma Daly

DBFL Consulting Engineers
Ormond House

Upper Ormond Quay
Dublin 7

Co. Dublin

DO7W704

1 September 2021

UISCE

EIREANN : IRISH

WATER

UisceEireann
Bosca OP 448

Oifig Sheachadta na
Cathrach Theas
Cathair Chorcal

Irish Water
PO Box 448,
South City
Delivery Office,
Cork City.

www.water .ie

Re: CDS21000215 pre-connection enquiry - Subject to contract | Contract denied

Connection for Housing Development of 358 unit(s) at Lands at Clonminch Road, Tullamore, Co.

Offaly

Dear Sir/Madam,

Irish Water has reviewed your pre-connection enquiry in relation to a Water & Wastewater connection
at Lands at Clonminch Road, Tullamore, Co. Offaly (the Premises). Based upon the details you have
provided with your pre-connection enquiry and on our desk top analysis of the capacity currently
available in the Irish Water network(s) as assessed by Irish Water, we wish to advise you that your
proposed connection to the Irish Water network(s) can be facilitated at this moment in time.

SERVICE

OUTCOME OF PRE-CONNECTION ENQUIRY

THIS IS NOT A CONNECTION OFFER. YOU MUST APPLY FOR A
CONNECTION(S) TO THE IRISH WATER NETWORK(S) IF YOU WISH
TO PROCEED.

Water Connection

Feasible without infrastructure upgrade by Irish Water

Wastewater Connection

Feasible Subject to upgrades

SITE SPECIFIC COMMENTS

Water Connection

Irish Water is currently in the process of undertaking upgrade works to
provide additional capacity at the Clonaslee Water Treatment Plant. It is
envisaged the additional capacity that could facilitate this development will
be in place by the end of Q3 2021.

An existing 300mm diameter water main located on Clonminch Road
(R443) along the western boundary of the site has sufficient capacity to
supply the proposed development.

Stiarthoiri / Directors: Cathal Marley (Chairman), Niall Gleeson, Eamon Gallen, Yvonne Harris, Brendan Murphy, Maria O'Dwyer

0Oifig Chlaraithe / Registered Office: Teach Colvill, 24-26 Sraid Thalboid, Baile Atha Cliath 1, D01 NP86 / Colvill House, 24-26 Talbot Street, Dublin 1, D01 NP86 2
Is cuideachta ghniomhaiochta ainmnithe ata faoi theorainn scaireanna é Uisce Eireann / Irish Water is a designated activity company, limited by shares. ,
Uimbhir Chlaraithe in Eirinn / Registered in Ireland No.: 530363 :



Wastewater Connection

There is sufficient capacity available at the Tullamore Wastewater
Treatment Plant to facilitate your proposed development.

A wastewater connection from this development could be facilitated subject
to the completion of interim works on the network. The interim works would
primarily include surface water separation works within St. Columbas Place
and along Clonminch Road (R443), which would remove sufficient volumes
of surface water from the combined sewer system to free up capacity for the
expected wastewater loading from the proposed development. We advise
that you complete further hydraulic assessments of the said downstream
network and include 1 in 1 year storm events in your assessment. Please
feel free to liaise further with Irish Water when you are progressing further
hydraulic assessments of storm events. It is envisaged the extent of the
surface water separation works would be in the public road/space. Please
note your Developer would be permitted to complete these works with the
agreement of Offaly County Council, who is the owner of the surface water
network.

Further to this we would advise you enter a Project Works Service
Agreement (PWSA) with Irish Water to establish and agree the optimum
location for a storm water storage tank on the downstream network.

The enduring wastewater solution for this site is the planned Southern
Interceptor Sewer (SIS). This project is currently being progressed by Irish
Water and will be delivered by Irish Water in conjunction with Offaly County
Council along with specific road projects in this area of Tullamore. Please
note the SIS project is not likely to be completed before your proposed
development. Accordingly, the identified interim works outlined above would
be required to facilitate a wastewater connection from your site in the short
term. Once the SIS project is completed the long-term wastewater
connection for this development can be completed to an agreed location on
the SIS.

Please note the exact scope of surface water separation works and storage
should be agreed with Irish Water in due course and in advance of the
Connection Agreement for this development.

The design and construction of the Water & Wastewater pipes and related infrastructure to be installed in
this development shall comply with the Irish Water Connections and Developer Services Standard
Details and Codes of Practice that are available on the Irish Water website. Irish Water reserves the right
to supplement these requirements with Codes of Practice and these will be issued with the connection

agreement.




The map included below outlines the current Irish Water infrastructure adjacent to your site:
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Reproduced from the Ordnance Survey of Ireland by Permission of the Government. License No. 3-3-34

Whilst every care has been taken in its compilation Irish Water gives this information as to the position of its
underground network as a general guide only on the strict understanding that it is based on the best available
information provided by each Local Authority in Ireland to Irish Water. Irish Water can assume no responsibility for and
give no guarantees, undertakings or warranties concerning the accuracy, completeness or up to date nature of the
information provided and does not accept any liability whatsoever arising from any errors or omissions. This information
should not be relied upon in the event of excavations or any other works being carried out in the vicinity of the Irish
Water underground network. The onus is on the parties carrying out excavations or any other works to ensure the exact
location of the Irish Water underground network 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.

General Notes:

1) The initial assessment referred to above is carried out taking into account water demand and
wastewater discharge volumes and infrastructure details on the date of the assessment. The
availability of capacity may change at any date after this assessment.

2) This feedback does not constitute a contract in whole or in part to provide a connection to any
Irish Water infrastructure. All feasibility assessments are subject to the constraints of the Irish
Water Capital Investment Plan.

3) The feedback provided is subject to a Connection Agreement/contract being signed at a later
date.

4) A Connection Agreement will be required to commencing the connection works associated with
the enquiry this can be applied for at https://www.water.ie/connections/get-connected/

5) A Connection Agreement cannot be issued until all statutory approvals are successfully in place.



https://www.water.ie/connections/get-connected/

6) lIrish Water Connection Policy/ Charges can be found at
https://www.water.ie/connections/information/connection-charges/

7) Please note the Confirmation of Feasibility does not extend to your fire flow requirements.

8) Irish Water is not responsible for the management or disposal of storm water or ground waters.
You are advised to contact the relevant Local Authority to discuss the management or disposal of
proposed storm water or ground water discharges

9) To access Irish Water Maps email datarequests@water.ie

10) All works to the Irish Water infrastructure, including works in the Public Space, shall have to be
carried out by Irish Water.

If you have any further questions, please contact Peter O'Halloran from the design team on 086
8824642 or email PeOHalloran@water.ie For further information, visit www.water.ie/connections.

Yours sincerely,

%cm Marnis

Yvonne Harris

Head of Customer Operations


https://www.water.ie/connections/information/connection-charges/
mailto:datarequests@water.ie
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APPENDIX F — EXTRACTS FROM SITE INVESTIGATION REPORT
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GROUND INVESTIGATIONS IRELAND Figure 2 Trial Pit Locations Trial Pit
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APPENDIX 3 — Soakaway Records




g . Site Trial Pit
rS Ground Investigations Ireland Ltd _ Number
0 o Clonminch, Tullamore SKO01
= www.gii.ie
Machine : 13T Dimensions Ground Level (mOD) | Client Job
S : 0.7mW x 2.20m L Number
Method : Trial Pit 70.50 DBFL 9551-03-20
Location ates Project Contractor Sheet
21/05/2020
234728.7 E 223159 N Gll 171
Depth Water ) Level Depth e §
(m) Sample / Tests Depth Field Records (mOD) (m Description Legend ®
(m) (Thickness) 2
r Dark brown slightly sandy slightly gravelly TOPSOIL.
L (0.25)
1025 L Q25 Firm light brown slightly sandy slightly gravelly SILT with
- occasional sub-rounded cobbles.
= (0.30)
6.5 L 035 Stiff light grey sandy gravelly SILT with occasional
- sub-angular to sub-rounded cobbles and boulders.
L (0.45)
69.50 L 1.00 Very stiff light grey sandy gravelly SILT with occasional
— sub-angular to sub-rounded cobbles and boulders.
—  (1.00)
6850 — 2.00
r Complete at 2.00m
Plan Remarks

Trial pit stable.
No groundwater encountered.

Trial pit terminated at 2.0m BGL and backfilled upon completion of

soakaway.

Scale (approx) Logged By Figure No.

1:25 NM 9551-03-20.SK01

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




g . Site Trial Pit
rS Ground Investigations Ireland Ltd _ Number
0 o Clonminch, Tullamore SK02
= www.gii.ie
Machine : 13T Dimensions Ground Level (mOD) | Client Job
S : 0.7mW x 2.30m L Number
Method : Trial Pit 70.62 DBFL 9551-03-20
Location ates Project Contractor Sheet
21/05/2020
2347245 E 223134.3N Gll 171
Depth Water ) Level Depth e §
(m) Sample / Tests Depth Field Records (mOD) (m Description Legend ®
(m) (Thickness) 2
r Dark brown slightly sandy slightly gravelly TOPSOIL.
L (0.25)
7037 025 &m light brown slightly sandy slightly gravelly SILT with -
- occasional sub-rounded cobbles. 5
= (0.30) i
0.7 L 035 Firm light grey sandy gravelly SILT with occasional i
- sub-angular to sub-rounded cobbles. :
L (0.45)
69.62 L 1.00 Loose to medium dense light grey brown silty gravelly fine
— to coarse SAND with occasional sub-angular to
r sub-rounded cobbles and boulders.
—  (1.00)
6862 — 200
r Complete at 2.00m
Plan Remarks

Trial pit stable.
No groundwater encountered.

Trial pit terminated at 2.0m BGL and backfilled upon completion of

soakaway.

Scale (approx) Logged By Figure No.

1:25 NM 9551-03-20.SK02

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




g . Site Trial Pit
rS Ground Investigations Ireland Ltd _ Number
0 o Clonminch, Tullamore SKO03
= www.gii.ie
Machine : 13T Dimensions Ground Level (mOD) | Client Job
S : 0.7mW x 2.20m L Number
Method : Trial Pit 70:13 DBFL 9551-03-20
Location ates Project Contractor Sheet
21/05/2020
234782.3 E 223158 N Gll 171
Depth Water ) Level Depth e §
(m) Sam