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1.

INTRODUCTION

1.1

It is proposed to develop a new children’s hospital on the St. James’s Hospital campus. The
new hospital will provide 473 medical care beds, with allocated number of larger rooms for
therapists. The new hospital will provide world class care and treatment for a projected 28,258
inpatients per annum and 223,355 outpatient attendance per annum, including satellite centres.

1.2

The proposed new children’s hospital is to be constructed on a site on the western side of the
existing hospital campus. There is an existing sewer line known as the Drimnagh sewer
passing through this site on a north/south alignment.

1.3

The purpose of this report is to outline the available options for realigning this sewer away from
its present location to facilitate the construction of the new building.

1.4

The report examines four realignment options and a further option whereby the sewer stays in
its present location but is modified to suit Dublin City Council/Irish Water (DCC/IW)
requirements.

1.5

The report evaluates each of the options against a set of bespoke criteria developed to reflect
the issues associated with the hospital at this location.
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2.

DESCRIPTION OF THE DRIMNAGH SEWER

2.1

According to ‘Our Good Health - A History of Dublin’s Water and Drainage’ by Michael
Corcoran, the Drimnagh Sewer was constructed around 1925-1926 to facilitate the drainage of
Drimnagh, Crumlin and Rialto areas. When constructed, the sewer crossed beneath the Grand
Canal at Harberton Bridge before taking a course northward. It was constructed as a tunnel
under the old branch of the Grand Canal (now used as the course of the Luas Red Line). The
tunnel then entered the grounds of the hospital and followed a northerly route to Mount Brown.
At Mount Brown, the sewer connects to the main trunk sewer in the Cammac River valley, part
of the South City Interceptor network.

Figure 2.1: Drimnagh Sewer Location

2.2

The Greater Dublin Drainage Scheme, which was completed in the 1980s, included the
construction of a new trunk sewer adjacent to the Grand Canal. This new sewer (the Grand
Canal Tunnel Sewer) intercepted the Drimnagh Sewer and collected flows from its upper
catchment. As a result of this, the Drimnagh Sewer at the new children’s hospital site now
serves only the catchment north of the Grand Canal, i.e. Rialto. This catchment comprises an
approximate area of 22ha and an estimated 700 houses.

2.3

A comprehensive condition assessment of the Drimnagh Sewer was carried out in March 2014
by Roughan & O’Donovan Consulting Engineers on behalf of the NPHDB. There are five
manholes on the sewer within the hospital grounds. The manhole numbers mentioned in this
report are from the Roughan & O'Donovan Drimnagh Sewer Condition Report. Appendix 1
contains the relevant drawing indicating their location.
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2.4

At the southern end, where the sewers cross below the Luas Red Line, the sewer consists of
twin 610mm pipes situated approximately 8m below the surface. One of the pipelines is
designated for surface water and the other is a combined/foul pipeline. The sewer travels for
approximately 400m through the site. For 300m of this route heading northwards, the sewer
consists of the twin 610mm circular concrete pipes buried between 8 – 11m below the surface.

2.5

From the southern site boundary to the Mount Brown connection the foul/combined pipe
remains at 610mm diameter whereas the storm sewer changes in shape from circular to
trapezoidal to arched and back to circular prior to connection the storm sewer in Mount Brown
Road. As the ground drops significantly towards the northern edge of the site so the cover to
the pipes decreases from 11m to 4m.

2.6

Each of the manholes on the Drimnagh Sewer provides access to both the storm pipeline and
the combined/foul pipeline. In each of the manholes, a low wall separates the two pipelines;
this low wall behaves as an overflow weir in high flow conditions and so each of the manholes
acts as a Combined Sewer Overflow (CSO).

2.7

As mentioned earlier, a condition assessment of the Drimnagh Sewer has been undertaken on
behalf of NPHDB. This condition assessment included a CCTV survey of the two pipelines. Of
particular significance to this options study is the finding from the CCTV survey that the storm
pipe beneath the Luas line is blocked with concrete. Dublin City Council Drainage Division is
aware of the blockage and, due to the nature and location of the blockage, has concluded that
removal of the blockage is not currently feasible. The blockage in the storm pipeline beneath
the Luas lines causes water to build up within the sewer and overflow into the combined/foul
pipeline at a manhole south of the Luas lines, at Rialto Cottages. As such, where the Drimnagh
Sewer enters the site, only one 610mm-diameter pipeline is operational.

2.8

In view of this, the possibility that a single large-diameter pipeline through the hospital grounds
to replace the existing twin-pipeline was discussed with Dublin City Council Drainage Division
and Irish Water (IW). It was agreed that this solution could be considered viable and should be
subjected to evaluation in a hydraulic model of the network to prove that there would be no loss
of functionality.

2.9

The design of the new children’s hospital will have to ensure that these sewers are maintained
in service during the construction process and that adequate clearance is afforded to them,
including temporary works.

2.10

As mentioned earlier, the Drimnagh Sewer was constructed as a tunnel beneath the old branch
of the Grand Canal (now used as the course of the Luas Red Line). This tunnel continued
through the hospital site beneath many of the existing buildings. Since construction of the
sewer in 1926, ongoing development of the hospital site has resulted in numerous buildings
constructed over or in close proximity to the Drimnagh Sewer. To facilitate construction of the
new children’s hospital, all of the existing buildings within the proposed new children’s hospital
site will be demolished. The new development will be designed to ensure future access (i.e.
wayleaves, manholes, etc.) to the Drimnagh Sewer within the new children’s hospital site will
be agreed through discussion with DCC/IW.
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3.

OPTIONS

3.1

Option 1: ‘Do Minimum’

3.1.1

This option is included to explain the issues associated with maintaining the current alignment
through the new hospital site. It is accepted that this is not a realignment of the sewer but it has
been the subject of discussions between the design team and Dublin City Council/IW and the
report explains their requirements if the sewer is to remain.

3.1.2

Of particular concern to Irish Water is the condition of the sewer given that it is almost 90 years
old. The condition report on the sewer indicated some issues with infiltration and the structural
condition of the weir walls within the CSOs (manholes).

3.1.3

Irish Water insists that new safe access will have to be provided to each of the manholes within
the site. In addition, a new double height exclusion zone over the sewer will be required to
enable machine access to the sewer to deal with any issues with the sewer, if it is located
within or below a basement.

3.1.4

There is no record of flooding from the Drimnagh Sewer within the SJH campus. The Greater
Dublin Strategic Drainage Study (GDSDS) Sewer Performance drawings indicate that the
Drimnagh Sewer through the SJH site is subject to surcharge (i.e. water level rises above pipe
soffit level) during storm events, but that the Drimnagh Sewer causes no flooding within the
SJH campus. Option 1 envisages the proposed basement car-park over the existing Drimnagh
Sewer; this results in cover levels to the Drimnagh Sewer lower than the existing cover levels.
There is potential for surcharge levels within the Drimnagh Sewer rising above basement floor
level, leading to flooding within the basement.

3.1.5

For ease of comparison the following table has been created for each option. It sets out the
parameters the design team, in conjunction with DCC/IW, believe are important to be
considered in this option report.

Table 3.1: Evaluation of Option 1 – Do minimum
Criterion

Description

Impacts on new children’s hospital

This option has a significant impact on the new hospital as
it requires a double height structure to be constructed over
the sewer to allow access for DCC/IW maintenance
vehicles. The existing sewer level also directly clashes with
the proposed lowest basement level accommodating the
FM Hub, new Energy Centre, etc. Consideration has to be
given to the age of the sewers and the possibility of
exfiltration from them. Should access to the pipeline be
required in future, then structural intervention and breaking
of the basement floor slab may be necessary.

Hospital land take/sterilise

This option does not increase the landtake requirement of
the new hospital but it does sterilise a portion of the
footprint of the new hospital.

Planning

- risks

It is considered that keeping an old combined sewer
beneath a new children’s hospital will present significant
planning risks due to the negative perception it would
present.

- Benefits/gain

The ‘do-minimum’ concept means that the existing sewer
and its capacities are maintained and both Irish Water and
Dublin City Council would deal with the existing situation
rather than an altered one.

Cost – direct
(Construction)

Cheapest = 6
Most expensive = 1

6 - This is considered the cheapest option to construct
(direct costs).

Cost – indirect
(Maintenance/
servicing/
construction)

Cheapest = 6
Most expensive = 1

1 - This is considered to incur the most expensive indirect
cost. There would also be significant cost implications on
building design/structure impacts to accommodate a
building grid layout in proximity to the sewer line. Transfer
structure and large grid spacing may be necessary. Costs
impact for future maintenance would also be significant
(see later).
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Criterion
Hospital campus
impacts

Description
- current

It is clear that this option means the sewer has to be
accommodated in the design of the new hospital. It will
have an impact on the car park, lowest basement FM Hub
and access proposals from Mount Brown.

- Future (masterplanning)

The presence of the sewer running in a north-south axis
will have a negative impact on future plans for integrating
utilities and parking access. It will reduce the flexibility of
future masterplanning.

Hydraulic Impact on Sewer

Leaving the sewer in position would maintain the current
situation whereby the 610mm foul/combined takes the
external flow through the site.

Potential Flood Risk

- risk to new children’s
hospital

The GDSDS indicated that this sewer is subject to
surcharging which presents a significant flood risk to the
new hospital, if constructed over the sewer, especially to
the proposed basement levels.

- risk to SJH

There would be no greater risk than at present.

- risk to Others

There would be no greater risk than at present.

- risk to new children’s
hospital programme

There is a programme risk in accommodating the existing
sewer within the hospital footprint. The condition of the
sewer and need for protection and maintaining “live” may
cause issues during construction.

- timeframe/ speed

It should be possible to construct the protective structures
and access within the programme timeframe.

- phasing

The specialist nature of the tunnel support and access
requires previous experience from the Contractor and the
fact that the sewer will be live during construction may
require the works to be phased accordingly.

- delivery

No major issue with construction delivery once competent
contractor is selected.

- General

The condition of the sewer means that constructing
accesses within the existing manholes and a new box in
the vicinity of the old sewer lines, while maintaining their
operation are significant risks.

- Public services/
infrastructure

No major issue.

- Specialists/ techniques

Construction adjacent to a live sewer at 11m below ground
requires specialist ground support and construction
techniques.

Programme

Procurement
approach

Construction risks

Environmental risks/ disturbances

None other than potential for exfiltration from existing
sewers.

Operation/
Maintenance

- costs

As the sewers are aging it is considered that the O/M costs
will be high.

- new children’s hospital
access

As the sewers and access to the manholes will be from
under and within the hospital footprint it is considered that
this is not desirable.

- Others DCC/IW access

Should access to the pipeline be required in future, then
significant structural intervention and breaking of the
basement floor slab may be necessary.

Impact on Luas Tram Line

Same as current situation. No construction works required
in proximity to Luas line.
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Criterion

Description

Feasibility of Construction

The concept of leaving the existing sewer in place and
constructing the new double height box over it as well as
building new safe access to the manholes is considered a
feasible construction concept.
It is not without its
difficulties as the sewer will be live at all times and the
condition of the sewer surrounds is not known.

Figure 3.1: Option 1 – Do minimum; keep existing alignment
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3.2

Option 2: Diversion on Eastern Side of New Hospital

3.2.1

This option involves constructing a new sewer line to the east of the existing Drimnagh sewer
such that it is outside the footprint of the proposed new hospital and to the west of the
remaining existing hospital.

3.2.2

The proposal is to connect the new sewer to the existing pipeline at Manhole 5, approximately
130m north of the southern SJH site boundary. The new sewer will be designated a combined
sewer and will be in the order of 1000mm in diameter. It is possible to construct the new line
using tunnelling or cut&cover construction techniques. The sewer will be deep and located in
the black boulder clays; this is a benefit to the tunnelling option whereas it presents challenges
for the cut&cover option as the temporary works to support the sides of the excavation will have
to be carefully designed.

3.2.3

It is proposed to retain a section of the old sewer (between MH05 and MH06) on the southern
end of this option. This is because it appears from the CCTV survey to be in a reasonable
condition. It will be necessary to ensure this is the case during the detail design stage.

3.2.4

The option on diverting to the east from Manhole 5 on the existing Drimnagh Sewer means that
for a short section the old sewer will sit below the existing foul and storm sewers serving the
existing SJH hospital. Additional/upgraded access arrangements can be incorporated at both
ends of this short length (MH05 and MH06) if necessary.

3.2.5

There is no record of flooding from the Drimnagh Sewer within the SJH campus. The Greater
Dublin Strategic Drainage Study (GDSDS) Sewer Performance drawings indicate that the
Drimnagh Sewer through the SJH site is subject to surcharge (i.e. water level rises above pipe
soffit level) during storm events, but that the Drimnagh Sewer causes no flooding within the
SJH campus. Option 2 envisages diverting the Drimnagh Sewer to a corridor between the new
children’s hospital and the existing St. James’s Hospital. The design of the diverted sewer will
ensure that the risk of flooding due to hydraulic loading will be negligible. However, unforeseen
circumstances, such as pipe blockages, may occur and lead to flooding. It is therefore
considered appropriate that surface features (roads, open spaces, at-grade car-parks, etc) be
designed to create a safe overland flow route for flood waters to leave the site without
impacting on existing and proposed buildings. Notwithstanding this, the presence of the
Drimnagh Sewer at this location represents a greater risk to the new children’s hospital than
Option 5, which removes the sewer from the hospital campus. Likewise, this option leaves the
Drimnagh Sewer closer to St. James’s Hospital and properties at St. John’s Terrace than any
other option.

Table 3.2: Evaluation of Option 2 – Diversion on eastern side of new children’s hospital
Criterion

Description

Impacts on new children’s hospital

This option is selected to be outside the footprint of the new
hospital. Its presence to the east of the hospital will have to
be considered during design development of the new
hospital.

Hospital land take/sterilise

The alignment to the east between the new and existing
hospitals will sterilise a section of land from the southern to
the northern boundaries.

Planning

- risks

The fact that a deep sewer will continue to travel through the
site is a planning risk.

- Benefits/gain

Being able to construct the diversion within the boundaries
of the SJH campus is a benefit. Also, potential planning gain
to rear of O’Reilly Ave properties (sterilises future
development).

Cost – direct
(Construction)

Cheapest = 6
Most expensive = 1

5 - This is considered the cheapest of the options that
involve diverting the sewer from its current location.

Cost – indirect
(Maintenance/
servicing/
construction)

Cheapest = 6
Most expensive = 1

6 - Mostly new sewer with portion of old at southern end.
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Criterion
Hospital campus
impacts

Description
- current

The works will involve inconvenience to the current hospital
campus as the construction will take place in close proximity
to the western edge of the remaining hospital.

- Future (masterplanning)

The proposal creates a restriction to future connection
(above and below ground connections) between the new
children’s hospital and the SJH campus, including future
developments to the east of it (Maternity etc.)

Hydraulic Impact on Sewer

There will be no negative impacts on the hydraulic
performance of the sewer. In fact, the proposed increase in
pipe will provide additional hydraulic capacity locally.

Potential Flood Risk

- risk to new children’s
hospital

Given the proposed location between the two hospitals there
is a potential flood risk with this option, which can be
mitigated with overland flow routing.

- risk to SJH

Given the proposed location between the two hospitals there
is a potential flood risk with this option, which can be
mitigated with overland flow routing.

- risk to Others

As with the existing sewer, the diverted sewer will outfall into
the existing network in Mount Brown and so there is no
reduction in risk at Mount Brown. The diverted sewer will be
closer than the existing sewer to properties at St. John’s
Terrace (similar to SJH); flood risk can be mitigated by
overland flow routing.

- risk to new children’s
hospital programme

The removal of the sewer from the footprint of the
excavation is a benefit but there is a risk in that limited
excavation can commence until the diversion is constructed.

- timeframe/speed

The option involves the minimum construction of the diverted
routes and should be the fastest to construct,

- phasing

The option can be procured from a single competent sewer
contractor.

- delivery

Option can be delivered in a time efficient manner via a
simple tender process.

- General

There is a risk in constructing deep excavations close to
existing live services, a functioning hospital and rear of
residential properties.

- Public services/
infrastructure

Connection has to be made to existing services in Mount
Brown but this is normal for a project like this and not
considered a significant risk.

- Specialists/ techniques

Deep excavation and/or possible tunnelling are required.

Programme

Procurement
approach

Construction risks

Environmental risks/ disturbances

The pipe requires excavation through made ground and
removal of trees to rear of St. John’s Terrace.

Operation/
Maintenance

- costs

Minimum maintenance costs with this option as access will
be to modern standards and materials selected for
appropriate design life and agreed with DCC/IW at detail
design stage.

- new children’s hospital
Access

Improved access to the Drimnagh sewer will be provided by
this option.

- Other DCC/IW access

Existing manholes to retained Drimnagh Sewer within new
children’s hospital site will be replaced with new manholes to
DCC standards. Improved access at manholes MH05 and
MH06.

Impact on Luas Tram Line

Same as current situation. No construction works required
in proximity to Luas line.
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Criterion

Description

Feasibility of Construction

Option is considered to present feasible construction
challenges to a competent contractor, albeit deep
excavations.

Possible

below/above

ground link to SJH/future
Figure 3.2: Option 2 – Diversion on eastern side of new children’s hospital
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3.3

Option 3: Diversion on Western Side of New Hospital

3.3.1

This option involves a diversion of the existing Drimnagh Sewer to the western side of the
new children’s hospital. In order to achieve this, it will be necessary to connect into the
existing sewer on the north side of the Luas tracks in DCC Linear Park outside the hospital
boundary.

3.3.2

This option contains a sub-option which is dependent on the final location/configuration of the
hospital building and the facilities adjacent to the new access off Brookfield Road.

3.3.3

The main option (Option 3A) involves microtunnelling a new combined sewer (in the order of
1000mm diameter) from the northern end adjacent to Mount Brown as far as Linear Park
outside the hospital adjacent to the Luas.

3.3.4

The microtunnelling option involves the construction of a 4.5m by 4.5m launch pit from where
the pipes will be driven through the boulder clay up the gradient. It is typical of tunnels of this
type to be approximately 130m between launch pits, and hence establish manhole spacings.

3.3.5

It can be seen on the drawing below that the tunnelling option cuts across the extension of
the site at Brookfield Road. From here it goes as far as the reception pit adjacent to the Luas,
at the western side of the campus. This pit is approximately 2.5m by 2.5m and enables the
Micro TBM to be removed. A deep cut and cover pipe will be required to connect the terminal
point of the tunnelled section to the new manhole on top of the existing Drimnagh sewer
alignment to the east.

3.3.6

If the architectural proposal requires buildings to be positioned where the tunnelled option
cuts the corner then the tunnel option is not viable and so a cut&cover alternative will be
required. This is because it is a requirement of Dublin City Council not to have any buildings
over a considerable length of the sewer. Minor short crossings are normal and acceptable.
The cut&cover option (Option 3B) will require deep excavation to construct the sewer
adjacent to the western site profile.

3.3.7

This sub-option may require the final section to the south to be tunnelled due to the impact
the cut&cover option would have on the existing boundaries and trees.

3.3.8

Relocating the sewer to this location has the benefit of freeing the proposed excavation for
the new hospital of the existing sewer and also any future connection to the existing campus
will not have to deal with the diverted sewer.

3.3.9

There is no record of flooding from the Drimnagh Sewer within the SJH campus. The Greater
Dublin Strategic Drainage Study (GDSDS) Sewer Performance drawings indicate that the
Drimnagh Sewer through the SJH site is subject to surcharge (i.e. water level rises above
pipe soffit level) during storm events, but that the Drimnagh Sewer causes no flooding within
the SJH campus. Option 3 envisages diverting the Drimnagh Sewer to the western boundary,
beside South Circular Road, Brookfield Road and Cameron Square. The design of the
diverted sewer will ensure that the risk of flooding due to hydraulic loading will be negligible.
However, unforeseen circumstances, such as pipe blockages, may occur and lead to
flooding. It is therefore considered appropriate that surface features (roads, open spaces, atgrade car-parks, etc) be designed to create a safe overland flow route for flood waters to
leave the site without impacting on existing and proposed buildings. Notwithstanding this, the
presence of the Drimnagh Sewer at this location represents a greater risk to the new
children’s hospital than Option 5, which removes the sewer from the hospital campus.
Likewise, this option leaves the Drimnagh Sewer closer to South Circular Road, Brookfield
Road and Cameron Square than any other option.

Table 3.3: Evaluation of Option 3 – Diversion on western side of new children’s hospital
Criterion

Description

Impacts on new children’s hospital

This option is impacted by the new children’s hospital
architectural decisions for the hospital and in particular how
close the building is to the western boundary and the type of
buildings selected around the new entrance.

Hospital land take/sterilise

The land adjacent to the boundary will be sterilised which is
considered a low risk.

Planning

There are risks with this option as some construction is
proposed outside the hospital boundary.

- risks
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Criterion

Description
- Benefits/gain

There is a benefit in relocating the existing sewer away from
the footprint of the new hospital and moving close to a
boundary.

Cost – direct
(Construction)

Cheapest = 6
Most expensive = 1

Option 3A: 4 - This option is considered more expensive
than either of the first two options due to the length of
tunnelling and connections to the existing sewer.
Option 3B: 3 - This option is considered more expensive
than either of the first two options due to the length of deep
cut&cover and connections to the existing sewer.

Cost – indirect
(Maintenance/
servicing/
construction)

Cheapest = 6
Most expensive = 1

Option 3A: 5 - All new sewer with SJH campus new
connection north of Luas line.
Option 3B: 4 - All new sewer with SJH campus new
connection north of Luas line.
Additional manholes
compared to Option 3A.

Hospital campus
impacts

- current

The launch pits and tunnelling activities will impact on the
existing hospital.

- Future (masterplanning)

The option has minimal impact on future SJH campus
masterplanning.

Hydraulic Impact on Sewer

The option involves the design of a new sewer line with
increased capacity over the existing sewer.

Potential Flood Risk

- risk to new children’s
hospital

Given the proposed location adjacent to the new children’s
hospital, there is a potential flood risk with this option, which
can be mitigated with overland flow routing.

- risk to SJH

There is little risk of flooding to the existing hospital.

- risk to Others

As with the existing sewer, the diverted sewer will outfall into
the existing network in Mount Brown and so there is no
reduction in risk at Mount Brown. The diverted sewer will be
closer than the existing sewer to properties at South Circular
Road, Brookfield Road and Cameron Square; flood risk can
be mitigated by overland flow routing.

- risk to new children’s
hospital programme

The removal of the sewer from the footprint of the
excavation is a benefit but there is a risk in that limited
excavation can commence until the diversion is constructed.

- timeframe/speed

The construction of this option will take longer than either of
the previous two options due to the length of the diverted
sewer and the amount of tunnelling required.

- phasing

Microtunnelling requires specialist construction but it is
considered that it can be procured as part of an Enabling
Works Contract.

- delivery

The construction of this option can be delivered by standard
procurement methods.

- General

There is a risk with this option due to the size of boulders in
the black boulder clay through which the microtunnel boring
machine will have to travel. The tunnel would be in the order
of 1000mm in diameter to enable the boring machine to be
strong enough to deal with expected boulder size from
Geotechnical Report.
In addition if cut/cover techniques are required close to the
existing site boundary then care will be required to maintain
the structural condition of existing walls, presence of
landscape features and any services in the existing
footpaths.

- Public services/
infrastructure

There is a large watermain in the green space adjacent to
the Luas where it is proposed to build the reception chamber
for the tunnel. Also, there are numerous services in South
Circular Road and hence risk if cut/cover.

Programme

Procurement
approach

Construction risks
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Criterion

Description
- Specialists/ techniques

Microtunnelling requires specialist techniques to ensure the
volume loss is minimised, the pressure at the cutting head is
balanced and the friction between the pipes and the soil is
minimised.

Environmental risks/ disturbances

Some tunnelling techniques use bentonite for lubrication of
the pipes. This material requires to be managed carefully.
Microtunnelling chosen to limit impact on boundary
landscaping and risks to services.

Operation/
Maintenance

- costs

Minimum maintenance costs with this option as access will
be to modern standards and materials selected for
appropriate design life and agreed with DCC/IW at detail
design stage.

- new children’s hospital
Access

There will be improved access to the diverted sewer with this
option.

- Other DCC/IW access

New manholes to DCC standards, separation from buildings.

Impact on Luas Tram Line

This option will have an impact on the Luas with construction
required adjacent to the line between Rialto station and the
bridge at South Circular Road.
The Luas line at this location is on slab track which is more
forgiving to external impacts.

Feasibility of Construction

There are risks associated with this option due to works
adjacent to live services and the actual ground conditions to
be faced by the TBM. It is considered feasible but has more
risks than the previous two options.
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Figure 3.3: Option 3 – Diversion on western side of new children’s hospital
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3.4

Option 4: Diversion to Grand Canal Sewer via the Luas Line

3.4.1

This option has been developed to take the existing Drimnagh sewer away from the new
children’s hospital and SJH site by pumping it westwards along the line of the old Grand
Canal branch (now the Luas Red Line) as far as the Grand Canal Tunnel Sewer at Suir Road.

3.4.2

It is proposed to utilise the DCC Linear Park green space to the south of the Luas line to
construct the pipeline. The commencement of the sewer will be on James’s Walk where the
existing sewer will be intercepted. It is possible that it will be necessary to tunnel the pipeline
under the South Circular Road but it will be determined at detail design whether a cheaper
cut&cover option can be used to cross this busy road.

3.4.3

Due to the gradients and the depth of the existing sewer on James’s Walk it will be necessary
to pump the flow up to Suir Road. This means a large and deep sump tank is required
adjacent to James’s Walk with an associated large stormwater holding tank. At the Suir Road
end, a sealed and vented standoff manhole will be required prior to discharge to the existing
sewerage network at Suir Road.

3.4.4

The Grand Canal Tunnel Sewer is a large combined sewer constructed in the 1970s. It has a
separate foul sewer within the storm sewer tunnel. It is located on the south side of the
Grand Canal. Connection cannot be made directly to the tunnel, so discharge must be made
to the existing manholes that feed into it.

3.4.5

With this option, the Drimnagh Sewer would no longer connect to the sewerage network in
Mount Brown, thereby improving the flood risk situation at that location. The pumping station
and storm holding tanks would be designed and constructed to the highest standards agreed
in discussion with DCC/IW. However, there would remain a residual risk of mechanical or
electrical failure in the pumping system that could lead to flooding. As the pumping station
would be located at the southern boundary of the site adjacent to the Luas tracks, such
flooding would potentially impact on the Luas, the new children’s hospital and adjacent
properties. Failure of the pumping system would also cause surcharge of the upstream sewer
in the Rialto catchment, potentially increasing flood risk in that area.

Table 3.4: Evaluation of Option 4 – Diversion to Grand Canal Sewer via Luas Line
Criterion

Description

Impacts on new children’s hospital

The existing sewer is removed from the SJH hospital
campus.

Hospital land take/sterilise

The site is free of the sewer.

Planning

- risks

This option presents serious planning risks due to the
requirement to pump a combined sewer with associated
holding tanks.

- Benefits/gain

There are some benefits in relocating the sewer through the
green space.

Cost - direct
(Construction)

Cheapest = 6
Most expensive = 1

1 - This is the most expensive option, as a new pumping
station would be required.

Cost – indirect
(Maintenance/
servicing/
construction)

Cheapest = 6
Most expensive = 1

2 - DCC/IW has full maintenance responsibility for new
pumping station and rising main.

Hospital campus
impacts

- current

Beneficial: the Drimnagh Sewer is removed from the campus

- Future (masterplanning)

Beneficial: the Drimnagh Sewer is removed from the campus

Hydraulic Impact on Sewer

Sewer will require to be designed carefully to consider
storage requirements, pumps and rising main for septicity.

Potential Flood Risk

- risk to new children’s
hospital

Catastrophic pump failure would potentially impact on the
new children’s hospital

- risk to SJH

Catastrophic pump failure would potentially impact on the
SJH

- risk to Others

Serious potential flood risk to adjacent community and
LUAS.
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Criterion
Programme

Procurement
approach

Construction risks

Description
- risk to new children’s
hospital programme

Existing sewer cannot be removed until this option is
constructed and so major risk.

- timeframe/speed

Large construction works required so not a speedy option.

- phasing

Many different techniques required including mechanical and
electrical works. More complicated than previous options.

- delivery

Many third parties and stakeholders to receive approval
from.

- General

Option contains risks in getting access to the Grand Canal
Tunnel Sewer, crossing the Grand Canal and crossing the
SCR.
Very deep pump sump and holding tanks.

- Public services/
infrastructure

Many interfaces with utilities and both the Grand Canal and
the Luas.

- Specialists/ techniques

Many specialist techniques required.
services.

M&E specialist

Environmental risks/ disturbances

The option presents environmental risks due to storage of
combined sewer flow and disturbances through Linear Park
crossing the Grand Canal.

Operation/
Maintenance

- costs

Expensive O+M requirements for pumps and controls.

- new children’s hospital
Access

No difficulty in providing acceptable access to system.

- Other DCC/IW access

Specialist controlled access required to pumped system.
Significant maintenance requirements envisaged.

Impact on Luas Tram Line

Pipeline will be adjacent to the Luas and requires approval
of construction option from RPA and Operator.

Feasibility of Construction

It is considered that there are a large number of risks with
this option and that at this stage of the design process it is
not clear how the connection to the GCT will be made.
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Figure 3.4: Option 4 – Diversion to Grand Canal Sewer via Luas Line
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3.5

Option 5: Diversion to Grand Canal Sewer via Herberton Road

3.5.1

The existing Drimnagh Sewer begins close to Herberton Bridge and flows northwards to
South Circular Road and then to the new children’s hospital site. The sewer becomes
progressively deeper along this route. Local branch sewers discharge to the Drimnagh Sewer
at a number of locations. These branch sewers are relatively shallow.

3.5.2

This option involves a new sewer beginning at the South Circular Road junction and flowing
southwards towards Herberton Bridge and the Grand Canal Sewer via Herberton Road. This
new sewer will intercept the local branch sewers making the existing Drimnagh Sewer
redundant.

3.5.3

The ‘reversal’ of the flow means that each of the connections to the existing sewer have to be
remade to the new sewer laid in Herberton Road. The new sewer would terminate in the
green space adjacent to the east side of Harberton Bridge.

3.5.4

Similarly to the previous option the discharge to the Grand Canal Tunnel Sewer must be
made via existing manholes feeding into the sewer. In order to access these manholes, it will
be necessary for the new sewer to pass beneath both the Grand Canal and the adjacent
Grand Canal Tunnel Sewer; an inverted siphon will be required in order to make to achieve a
gravity connection to the Grand Canal Tunnel Sewer. While inverted siphons require no
mechanical parts or power supply, they generally require more maintenance than a standard
gravity sewer.

3.5.5

The option requires the construction of a new sewer (between South Circular Road/SJH) in
Herberton Road which can be either by tunnelling or by Cut/cover techniques. The cut and
cover option would require disruption to the existing road and commuters. It would also
cause interference with the access to the residential properties and businesses in the area.

3.5.6

The option also leaves in place a section of the existing Drimnagh Sewer between South
Circular Road and the new children’s hospital site. It is understood at present that there are
no connections to this section of the sewer, but this will need to be confirmed.

3.5.7

This option would remove the Drimnagh Sewer and any associated flood risk from the new
children’s hospital site and SJH campus. The Drimnagh Sewer would no longer connect to
the sewerage network in Mount Brown, thereby improving the flood risk situation at that
location. Diverting the Drimnagh Sewer southwards along Herberton Road effectively
introduces a new sewer at that location. While the new sewer would be designed and
constructed to the highest standards agreed in discussion with DCC/IW, the presence of the
new sewer would introduce a new potential source of flooding at that location.

Table 3.5: Evaluation of Option 5 – Diversion to Grand Canal Sewer via Herberton Road
Criterion

Description

Impacts on new children’s hospital

The existing sewer is removed from the SJH hospital
campus.

Hospital land take/sterilise

The site is free from the sewer.

Planning

- risks

This option presents serious planning risks due to the
requirement to excavate an existing road and potentially
pump a combined sewer

- Benefits/gain

There are no planning benefits with this option.

Cost – direct
(Construction)

Cheapest = 6
Most expensive = 1

2 – This is the second most expensive option due to the
requirement to construct under an existing street with
numerous adjacent sewers.

Cost – indirect
(Maintenance/
servicing/
construction)

Cheapest = 6
Most expensive = 1

3 – DCC/IW would have to maintain the new sewer and the
inverted siphon.

Hospital campus
impacts

- current

Beneficial: the Drimnagh Sewer is removed from the campus

- Future (masterplanning)

Beneficial: the Drimnagh Sewer is removed from the campus

Hydraulic Impact on Sewer

Unknown section of sewer left behind.
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Criterion
Potential Flood Risk

Programme

Procurement
approach

Construction risks

Description
- risk to new children’s
hospital

None

- risk to SJH

None

- risk to Others

Increased flood risk to Herberton Road area. Reduced flood
risk to Mount Brown area.

- risk to new children’s
hospital programme

Existing sewer cannot be removed until this option is
constructed and so major risk.

- timeframe/speed

Large construction works required so not a speedy option.

- phasing

Advance investigative work required prior to procuring
contractor.

- delivery

Many third parties and stakeholders to receive approval
from.

- General

Option contains risks in getting access to the Grand Canal
sewer, crossing the Grand Canal and crossing the Harberton
Bridge, In addition, difficult work with significant risks on the
existing roads and surrounding communities.

- Public services/
infrastructure

Many interfaces with utilities in the road and the crossing of
the Grand Canal.

- Specialists/ techniques

Some specialist techniques required in a very sensitive
environment.

Environmental risks/ disturbances

The option presents potential to disturb existing utilities,
residential and business communities and the Grand Canal.

Operation/
Maintenance

- costs

Potential costs
(siphon/pumps).

- new children’s hospital
access

No difficulty in providing acceptable access to system.

- Other DCC/IW access

New manholes to be provided along the route. Inverted
siphon would result in significant operations/maintenance
requirements.

associated

with

crossing

the

canal

Impact on Luas Tram Line

Pipeline will have no impact on the Luas.

Feasibility of Construction

It is considered that there are a large number of risks with
this option and that at this stage of the design process it is
not clear how the connection to the GCT will be made. It is
also considered that there are many unknowns below
Herberton Road that could have a negative impact on the
cut/cover option.
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Figure 3.5: Option 5 – Diversion to Grand Canal Sewer via Herberton Road
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4.

CONCLUSIONS

4.1

This report has outlined the options that have been considered by the new children’s hospital
Design Team for dealing with the existing Drimnagh Sewer at the proposed new children’s
hospital site.

4.2

Four options for diversion have been outlined and a ‘Do-Minimum’ option to keep the sewer in
its present location has also been examined.

4.3

The five options have been compared against an unweighted set of parameters.

4.4

It has also been pointed out that the exact position of each of the diversion options is
dependent on additional information being gathered as well as the agreed position of the
proposed hospital.

4.5

However, it is clear that cost, technical, planning and construction risks make the option to
divert to the Grand Canal Tunnel Sewer at Suir Road unattractive. Similarly, the option to
‘reverse’ the flow back along Herberton Road has very many challenges and again involves
crossing the Grand Canal.

4.6

The two options presented to divert the sewer either to the East or West of the proposed
hospital footprint seem to give good value for money, minimise the planning risks and minimise
future operations/maintenance requirements.

4.7

It is not considered a practical solution to maintain the sewer within the footprint of the hospital
due to current clash in level and alignment, together with the need to build and preserve a
double height structure over it. In the event of a need for future access between manhole
positions, this will generate significant structural intervention and breaching of the basement
slab.

4.8

Of the two diversion options that connect the sewer back into the Mount Brown network, it is
considered that the Eastern option gives a better fit for the overall infrastructure strategy.
However, the option requires construction in close proximity to the existing hospital and live
sewers.

4.9

It is recommended that this option is developed further and accurate line and levels and
construction issues developed by the design team.
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APPENDIX A

Manhole Numbers and Locations
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