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1. Introduction
Waterman Moylan have been appointed by Kategale Limited to provide Engineering services on the
development of the lands at Northwood Crescent, Santry Demesne, Dublin 9. This report has been
prepared as part of a planning submission to An Bord Pleanála, for the proposed mixed-use development
comprising a Build-To-Rent Strategic Housing Development, offices, crèche, gym and all ancillary site
development works on a site located at Northwood Crescent, Santry Demesne, Dublin 9.
This report sets out the intended approach to deal with water supply, drainage services, road access, and
parking that would be required to facilitate the mixed-use development on the subject site. It details the
options available for the disposal of storm water, disposal of foul water, water supply and road access for
the developed site.
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2. Site Description
2.1 Site Location
The site is located in Northwood Crescent, Santry Demesne, Dublin 9. The surrounding areas include
Gulliver’s Retail Park to the north, Ben Dunne fitness centre and Santry Park to the east, Northwood
Business Campus to the south, and undeveloped lands to the west. The location of the site can be seen in
Figure 2-1 and Figure 2-2.

Site Location

Figure 2-1: Site Location Map
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Figure 2-2: Site Location & Surrounding Roads Networks

2.2 Existing Site Description
The overall site area is approximately 1.3Ha. The site is predominantly greenfied at present with an existing
car park on the northern side of the site. The site is bound by Northwood Avenue to the north, Northwood
Road to the east, and Northwood Crescent to the south and west. Santry Park is located c.500m due east
of the site.
Two Previous Planning Applications have been granted on the site, namely Northwood 2 Phase 1 with
planning reference No. F19A/0401 which was granted on 15 April 2020 and Northwood 2 Phase 2 with
planning reference No. F19A/0419 which was granted on 04 June 2020.
According to the EPA Hydrological map of the area, a historical stream existed to the south of the site, refer
to Figure 2-3 for this map. However, upon further investigation, no stream nor river exists within the Office
of Public Works CFRAM fluvial maps within the vicinity of the subject site and no evidence of a watercourse
physically exists on site.
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Santry River

Site Location

Possible Historical Stream

Figure 2-3: EPA Hydrological Map

Additional maps of the area were consulted, these too do not show any evidence of an existing stream or
watercourse either south of the site or traversing the site. Refer to Figure 2-4 which shows the GeoHive
Map (Ireland’s Geospatial data hub) with current existing infrastructure and closest watercourse (Santry
River).

Santry River

Site Location

Figure 2-4: GeoHive Map of Site Location

In addition to the above, the OSI Historic Maps have been consulted, refer to Figure 2-5 which shows the
map with and without the aerial imagery and includes the site boundary. It should be noted that what looks
like a tree strip/hedge traverses the site from the southwest to the northwest of the site (shown by a blue
dashed line) but no indication of a watercourse is shown.
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Figure 2-5: OSI Historic Maps including Site Boundary

The site generally slopes from southwest to northeast. The ground levels range from a maximum elevation
of approx. 58.6m OD Malin at the southwest of the site to a minimum elevation of 56.60m OD Malin at the
northeast of the site. The gradient across the site is at approximately 1:80, the site boundary and existing
contours can be seen in the sketch in Figure 2-6.

Figure 2-6: Existing Ground Contours

2.3 Proposed Development
Kategale Limited intend to apply to An Bord Pleanála for permission for a Strategic Housing Development
with a total application site area of c. 1.3 ha, on a site located at Northwood Crescent, Santry Demesne,
Dublin 9. The site is bounded by Northwood Crescent to the south and south-west; The Crescent Building
to the north-west; Northwood Avenue to the north; and Northwood Road to the east. The development, with
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a total gross floor area of c. 27,904 sqm, will consist of the construction of 268 no. Build-to-Rent apartment
units arranged over 2 no. blocks ranging in height from 5 to 11 storeys (Block A will comprise 54 no. 1bedroom units and 44 no. 2-bedroom units; Block B will comprise 70 no. 1-bedroom units and 100 no. 2bedroom units); Residential amenity facilities including a reception, post room and building management
office; lounge areas, shared workspace, multimedia/games room, meeting rooms and a single storey
residents’ gym at podium level (145 sqm); ancillary uses comprising a generator room; utilities room; bin
stores; water tank rooms; sprinkler tank room; bicycle stores; storage rooms and plant rooms; the provision
of all private and communal open space, including balconies/terraces to be provided for each apartment;
and communal open space areas including a first-floor central podium garden connecting Blocks A and B
and 2 no. rooftop terraces and a single storey 295 sqm crèche with dedicated outdoor play area.

The development will also comprise the construction of a 3-storey office building with a total gross floor
area of c.2,868 sqm, including ancillary uses comprising a reception/security area, staff amenities, bike
stores, waste room and a plant room. The development will also include the provision of hard and soft
landscaping, public realm improvements and amenity areas including public open space, a children’s play
area and a community outdoor dining area; the provision of internal roads and pathways; 142 no. undercroft
car parking spaces at ground floor level, 8 no. crèche set down spaces, and 662 no. bicycle parking spaces
at ground floor level and surface level. The development will also include all associated ancillary
development including 2 no. ESB switch rooms and 2 no. ESB substations; ground works and foul drainage;
stormwater drainage; attenuation tank and related SUDS measures, water supply; service ducting and
cabling; electric vehicle charging points; public lighting; boundary treatments; and all ancillary site
development and excavation works above and below ground. Vehicular access is proposed via a new
entrance on Northwood Road; Vehicular set down area for crèche with access/egress is located on
Northwood Crescent. The provision of 2 no. pedestrian crossings on Northwood Crescent and Northwood
Road.
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3. Foul Water Drainage
3.1 Introduction
As approved by previous planning consent from Fingal County Council, it is proposed to discharge the
development’s foul drainage to the sewer to the east of the development which is located on the western
boundary of Northwood Road.
A pre-connection enquiry has been submitted to Irish Water and the confirmation of feasibility, with
reference CDS21003247, was received on 17th of August 2021 and has been attached in Appendix E.
The detailed foul water drainage design was submitted for review to Irish Water in January 2022 and a
statement of design acceptance was received on 09 March 2022 and is included in Appendix F.
This sewer is a 225mmmØ pipe and is not currently taken in charge by Irish Water, the sewer is owned
and managed privately.

3.2 Proposed Foul Water Drainage – General
Drainage will be generally within the undercroft carpark area. It will be the responsibility of the management
company to manage the drainage on site which has been designed in accordance with Part H of the Building
Regulations. Connections to the public sewer have been designed in line with Irish Water requirements. No
private drainage will be located within public areas.
Drains generally will consist of uPVC pipes (to IS 123) or concrete socket and spigot pipes (to IS 6). Pipes
will be laid to comply with the requirement of the Building Regulations 2010, and in accordance with the
recommendations contained in the Technical Guidance Documents, Section H. Foul water sewers will
consist of concrete pipes (to IS 6) or uPVC capable of resisting jetting pressure of 2,600psi and laid strictly
in accordance with Irish Water requirements for taking in charge. Internal Slung drains will generally consist
of Ductile Iron pipework fixed to the underside of floor slabs. Below ground drains will be PE to Irish Water
specification or concrete socket and spigot pipes (to IS 6).
The drainage has been designed to flow by gravity to the outfall location at the subject site’s access road.
Refer to Waterman Moylan Drawing 21-033-P201 for details of the existing and proposed drainage
network.

3.3

Proposed Foul Water – Calculations

The design of the foul water drainage has been based on the “Code of Practice for Wastewater
Infrastructure”, (July 2020). The peak foul flow is based on Irish Water recommended peak demand/ flow
factors. Pipe capacities and velocities have been calculated using the Colebrook-White formula with a
roughness coefficient (Ks) of 1.5 mm.
The proposed development will consist of 268 residential units, an office space (2868m2), and a créche
(295m2) which will require foul water infrastructure. The foul water demand for the office and créche
buildings has been calculated as 1 person loading per every 10m2 and 1 person loading per every 5m2,
respectively. Based on Irish Waters Code of Practice (COP), the peak foul flow from the proposed
development will be as follows:
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Table 3-1: Calculation of proposed Foul Water Flow
No. of Units

Flow

Description

Population
per Unit

l/h/day

Total
Infiltration
Factor

Discharge
(l/d)

Residential Units

268

150

2.7

1.1

115,830

Crèche

1

100

59

1.1

6,490

Office

1

50

390

1.1

21,450
143,770

Calculation of Proposed Peak Foul Flow
Total Daily Discharge (from above)

143,770

l/d

Dry Weather Flow (DWF)

1.66

l/s

Peak Foul Flow (=6 x DWF)

9.98

l/s

The proposed foul water sewer outfall from the site is a 225 mmØ pipe laid at a minimum gradient of 1:200,
giving a minimum capacity of 32l/s. The proposed outfall has more than adequate capacity to cater for the
flows from the development. Furthermore, Irish Water have confirmed that a connection to the public sewer
is feasible to cater for the above peak foul flow.
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4. Surface Water Drainage
4.1 Introduction
The proposed surface water drainage network complies with the GDSDS Regional Drainage Policies
Volume 2, for New Developments. There is an existing 225mmØ surface water public sewer along the
south-eastern boundary of the site running from west to east. The surface water sewer increases in size to
a 450mmØ pipe running from south to north along the eastern boundary of Northwood Road. It is proposed
that the development will attenuate the surface water on site before discharging it, at a restricted rate, to
the existing 450mmØ surface water public sewer on Northwood Road.
The existing run-off rate was estimated for the 1 in 1, 1 in 30 and 1 in 100-year return periods using the
modified rational method. The total area of the site within the planning boundary line is 1.3Ha, which
includes hard surfaces such as pedestrian crossings on the main roads to the east and south of the site.
Q = 2.78 x A x i (where A is the catchment area in Hectares and i is the rainfall intensity in mm/hr as
estimated for the 60min storm from WinDes using Met Eireann Data.)
A = 0.0.37 ha
i – 1 year return period = 10.00mm/h
30 year return period = 26.30mm/h
100 year return period = 35.70mm/h
Table 4-1: Existing Run-off Rates for Impermeable Areas
Rainfall
Event

Existing development runoff (l/sec) – Hardstanding
Areas

Existing development
run-off (l/sec) –
Greenfield Areas

Total Existing
development run-off
(l/sec)

Q1

2.78 x 1.3 x 10 = 36.14

1.9

68.66

Q30

2.78 x 1.3 x 26.3 = 95.05

4.3

408.72

Q100

2.78 x 1.3 x 35.7 = 129.02

5.4

696.71

4.2 Site Characteristics
The following parameters have been used in greenfield run-off rate and attenuation calculations.
Table 4-2 Surface Water Catchment Details
Catchment
Site Area (Catchment) – Ha

1.3ha

Impermeable Area - Ha

1.096

% Hardstanding

80%

SAAR – mm

790

SOIL Index

0.3

Climate Change

20%
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4.3 Greenfield run-off rates
The Local Authority requirements are that post-development run-off rates are limited to greenfield run-off
rates for the site. The greenfield run-off rates for the site have been calculated in accordance with the
Institute of Hydrology report No 124 “Flood Estimation for Small Catchments”, using the UK SUDS Website.
The Greenfield run-off for the whole site is 2.73 l/s (Qbar). Refer to Appendix B for the details of these
calculations.
It is proposed to limit the discharge from the site to 2.73 l/s. A Hydrobreak will be installed upstream of the
connection into the existing surface water public sewer. This will greatly reduce the run-off from site when
compared to the existing run-off as calculated in Table 4-1 above, reducing the impact of the development
on the surrounding environment and reducing the risk of the public surface water sewer surcharging during
high storm events. Refer to Appendix B for the calculation of the greenfield runoff rates.

4.4 SUDS Assessment
As per Fingal County Council guidelines surface water will be managed in accordance with the Greater
Dublin Strategic Drainage Study (GDSDS) Regional Drainage Policies Volume 2, for New Developments
and CIRIA documents. These documents specify that surface water run-off are to be managed as close to
its source as possible, with the re-use of rainwater within the buildings prioritised.
Sustainable Urban Drainage Systems (SUDS) have been developed and are in use to alleviate the
detrimental effects of traditional urban stormwater drainage practices that typically consisted of piping runoff of rainfall from developments to the nearest receiving watercourse. Surface water drainage methods
that take account of quantity, quality, and amenity issues are collectively referred to as SUDS. They are
typically made up of one or more structures, built to manage surface water run-off. The use of SUDS to
control run-off also provides the additional benefit of reducing pollutants in the surface water by settling out
suspended solids, and in some cases providing biological treatment.
A stormwater management or treatment train approach assures that run-off quantity and quality are
improved. The following objectives of the treatment train provide an integrated and balanced approach to
help mitigate the changes in stormwater run-off flows that occur as land is urbanised and to help mitigate
the impacts of stormwater quality on receiving systems:
1) Source control: conveyance and infiltration of run-off; and
2) Site Control: reduction in volume and rate of surface run-off, with some additional treatment provided.
The applicant has considered the use of all appropriate SUDS measures as part of the site SUDS strategy,
details are outlined in Table 4-3.

Table 4-3 SUDS Measures
SUDS
Stage

SUDS
Measure

Source
Control

Measure Outline

Use on site

Green Roofs

Green Roofs are roofs with a vegetated
surface that can provide attenuation and
treatment of rainwater. They also provide
evapotranspiration from the roof’s plants
and substrate, reducing run-off volumes
and the burden on the drainage network.

It is proposed to use green roofs on the
roofs of the proposed apartment blocks
for both treatment and interception
storage.

Swales

Swales
are
shallow,
landscaped
depressions designed to store and/or
convey run-off and remove pollutants.
They may be used as conveyance

A swale is proposed for the park amenity
area surface water treatment to treat
water at source before conveying it to
the attenuation tank downstream.
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structures to pass the run-off to the next
stage of the treatment train and can be
designed to promote infiltration where soil
and groundwater conditions allow.
Site
Control

Attenuation
Tank

Attenuation tanks are used to create a
below ground void space for the
temporary storage of surface water before
controlled release to the surface water
network.
Hydrobreaks are used to restrict the outfall
from the attenuation tank to the equivalent
of the existing agricultural run-off. This
ensures the development will not give rise
to any impact downstream of the site.

Petrol
Interceptor

A petrol interceptor is a trap used to filter
out hydrocarbon pollutants from rainwater
run-off. It is typically used in road
construction to prevent fuel contamination
of water courses carrying away the run-off.

It is proposed to use 1 No. attenuation
tank below the undercroft parking
spaces to store surface water on site
before discharging to the existing
surface water sewer in Northwood
Road.

A Petrol Interceptor will be installed,
upstream of the proposed connection
into the combined sewer network.

Petrol interceptors work on the premise
that some hydrocarbons such as
petroleum and diesel float on the top of
water. The contaminated water enters the
interceptor typically after flowing off roads
and entering a drain before being
deposited into the first tank inside the
interceptor. The first tank builds up a layer
of the hydrocarbon as well as other scum
preventing it from entering the water
course.

In accordance with the SUDS Manual CIRIA C753 the pollution prevention guidelines have been followed
to ensure appropriate levels of treatment are provided before attenuated run-off from the site is discharged
into the ordinary watercourse. Fingal County Council pro forma for SUDS has also been completed and is
included in Appendix D.

4.5 Storm Water Calculations
The total impermeable area of the catchment including roads, car-parking and roofs, is approximately
10,960 m2, and peak outflow will be limited to 2.73 l/s (Qbar) for the 1 in 100-year event. It is proposed that
the 1 in 100-year critical design storm plus an additional 20% for climate change will be used for storm
water attenuation calculations.
Storage design calculations indicate that for a return period of 100 years, the 2880-minutes winter storm
event is the critical storm and requires a storage volume of 1058.58m3, including 20% storage to facilitate
climate change. Refer to Appendix C for attenuation tank design calculations.
The subject site will have 1No. surface water catchment for the purpose of surface water attenuation.
Details of the attenuation tank can be found in the accompanying Waterman Moylan Drawing No. 21-033P221.
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A swale is proposed within the open space amenity area, straddling the southeast boundary of the site.
Green roofs collecting surface water are proposed for the apartment roofs. The attenuation tank is proposed
below the car parking area of the development to store the required volume of surface water runoff.
The attenuation tank will be the final SUDS feature before discharging surface water to the adjacent network
on Northwood Road. The surface water will flow from the attenuation tank to a Hydrobrake to control the
discharge into the existing surface water network at the required regulated rate, Qbar. The control device
will be fitted to a 225mmØ outlet pipe and will be fitted with a pull cord bypass. A penstock valve will be
installed within the flow control chamber, on the upstream end of the manhole, in order to isolate and carry
out maintenance of the flow control device.
Green Roofs and a green podium will be provided and are indicated on Waterman Moylan Drawing No 21033-P200. Water falling on apartment roofs and podium will drain through a permeable drainage layer
before discharging to the proposed attenuation tank which will discharge the surface water at a controlled
rate into the local surface water network.
The Green roof will attenuate water through storage in the growing medium and Evotranspiration during
small storm events whilst during higher storm events, they will discharge excess water to the building’s
drainage system which ultimately stores the surface water in the below-ground attenuation tank.
A Petrol Interceptor will be installed, upstream of the proposed connection into the 450mm diameter surface
water sewer. The Petrol Inceptor is indicated in Waterman Moylan Drawing No. 21-033-P222.

Figure 4-1: Typical details of Greenroof Outlet (CIRIA SuDS Manual C753)

Pipe capacities and velocities have been calculated using Colebrook-White formula with a roughness
coefficient (Ks) of 0.6mm.
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4.6 Network Design
As described above the proposed surface water drainage system for this development has been designed
as a SUDS system and uses a swale, green roofs, and an attenuation tank together with a flow control
device and petrol interceptor to treat run-off and remove pollutants to improve quality, restrict outflow.
Strict separation of surface water and wastewater will be implemented within the development. Surface
water local drains will be a minimum 225mmØ and generally will consist of PVC (to IS123) or concrete
socket and spigot pipes (to IS 6). These drains will be laid to comply with the requirement of the Building
Regulations 2010, and in accordance with the recommendations contained in the Technical Guidance
Documents, Section H and will be laid strictly in accordance with the requirements of Fingal County Council.
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5. SUDS Maintenance
For the SUDS strategy to work as designed the entire drainage system must be well maintained. It will be
the responsibility of the site management team to ensure the drainage system is maintained. Maintenance
and cleaning of gullies, manholes (including catch pits) and attenuation tanks will ensure adequate
performance. The recommended program is outlined in the tables below.

Table 5-1 Swale Maintenance Schedule
Maintenance
period

Swale

Regular

Occasional

Remedial
actions

Maintenance Task

Frequency

Remove the litter and debris

Monthly, or as required

Cut grass – to retain height within specified
design range.

Monthly (during growing season),
or as required

Manage other vegetation and remove
nuisance plants.

Monthly at start, then as required

Inspect inlets, outlets and overflows for
blockages, and clear if required.

Monthly

Inspect infiltration coverage

Monthly for 6 months, quarterly for
2 years, then half yearly

Inspect inlets and facility surface for silt
accumulation, establish appropriate silt
removal frequencies

Half yearly

Reseed areas of poor vegetation growth,
alter plant types to better suit conditions, if
required

As required or if soil is exposed
over 10% or more of the swale
treatment area

Repair erosion or other damage by re-turfing
or re-seeding

As required

Re-level uneven surfaces and reinstate
design levels

As required

Remove build-up of sediment on upstream
gravel trench, flow spreader or at top of filter
strip

As required

Remove and dispose of oils or petrol
residues using safe standards practices

As required

Green Roof *

Table 5-2 Green Roof Maintenance Schedule
Maintenance
Issues
Maintenance
Period

Regular

Maintenance
Vegetation becoming either overgrown or dying
Maintenance Task
Inspect all components including soil
substrate, vegetation, drains, membranes
and roof structure for proper operation,
integrity of waterproofing and structural
stability
Inspect soil substrate for evidence of
erosion channels and identify any
sediment source
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Frequency
Annually and after severe
storms

Annually and after severe
storms

Remedial
Work

Inspect drain inlets to ensure unrestricted
run-off from the drainage layer to
conveyance or roof drain system.
Inspect underside of roof for evidence of
leakage.
Remove debris and litter to prevent
clogging of inlet drains and interference
with plant growth.
During establishment (i.e. year one),
replace dead plants as required.
Post-establishment, replace dead plants
as required (where >5% of coverage)
Remove fallen leaves and debris from
deciduous plant foliage
Remove nuisance and invasive
vegetation, including weeds
Mow grasses, prune shrubs and manage
other planting (if appropriate) as required
– clippings should be removed and not
allowed to accumulate.
If erosion channels are evident, these
should be established with extra soil
substrate similar to the original material,
and sources of erosion damage should be
identified and controlled
If drain inlet has settled, cracked or
moved, investigate and repair as
appropriate

Annually and after severe
storms
Annually and after severe
storms
Six monthly and annually or
as required
Monthly
Annually (in autumn)
Six monthly or as required
Six monthly or as required
Six monthly or as required

As required

As required

*Note: Please refer to architects plans/documents for access strategy for green roofs.

Attenuation Tanks

Table 5-3 Attenuation Tank Maintenance Schedule
SUDS
Maintenance
Element
Maintenance
Failure of components, blockage from debris
Issues
Maintenance
Maintenance Task
Period
Inspect and identify any elements that are
not operating correctly. If required, take
remedial action.
Remove sediment/debris from catchment
Regular
surface that may lead to blockage of
structures.
Remove sediment/debris from catch pits/
gullies and control structures.
Remedial
Repair inlets, outlets, vents, overflows and
Work
control structures.
Inspect all inlets, outlets, vents, overflows
and control structures to ensure they are in
Monitoring
good condition and operating as designed.
Survey inside of tank for sediment build-up
and remove if necessary
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Frequency
Monthly for three months,
then annually
Monthly or as required

Annually, after severe
storms or as required
As required
Annually or after severe
storms
Every five years or as required

Petrol Interceptor

Table 5-4 Petrol Interceptor Maintenance Schedule
SUDS
Maintenance
Element
Maintenance
Blockage from debris, oil accumulation
Issues
Maintenance
Maintenance Task
Period
Clean the drain channel
Check coalescing material and clean or
change if necessary (class 1 only)
Check function of the warning device
Check thickness of light liquid
Check volume of sludge
Check function of automatic closure device
Inspect separator system for watertightness
of the system, structural condition, internal
coatings, inbuilt parts, electrical devices and
installations, and adjustment of automatic
closure device.
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Frequency

Six monthly or as required
Six monthly or as required
Six monthly or as required
Six monthly or as required
Six monthly or as required
Every five years or as required

6. Water Supply
6.1 Water Supply – General
A 200mmØ watermain exists in Northwood Road, on the eastern boundary of the subject site. As approved
by a previous planning consent from Fingal County Council it is proposed to connect into this existing
watermain. It is proposed to connect the subject site to the same watermain, with additional (separate)
connections installed for the crèche to the south of the site and the office to the north of the site. Refer to
the accompanying Waterman Moylan Drawing No. 21-033-130 for details on the existing and proposed
water supply strategy for the development.
A pre-connection enquiry has been submitted to Irish Water and the response indicated that a connection
to the water supply is possible without upgrade works. The confirmation of feasibility from Irish Water, with
reference CDS21003247, was received on 17th of August 2021 and has been attached in Appendix E.
The detailed water supply design was submitted for review to Irish Water in January 2022 and a statement
of design acceptance was received on 09 March 2022 and is included in Appendix F.
The water demand for the office and créche buildings has been calculated as 1 person loading per every
10m2 and 1 person loading per every 5m2, respectively. Based on Irish Waters Code of Practice (COP), the
water demand for the proposed development will be as follows:
Table 6-1 Total Water Demand
Total

l/h/day

Discharge (l/d)

268

150

2.7

108,540

Crèche

1

100

59

5,900

Office (no canteen)

1

50

390

19,500

Residential Units

No. of
Units/People

Flow

Population per
Unit

Description

Total

133,940 l/d

The total water requirement from the public supply, for the development, is estimated at 134m3/day.
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7. Transport
7.1 General
The site will be accessed via a new proposed entrance that connects onto Northwood Road at the northeast
side of the subject site. The entrance/exit of the site from Northwood Road opens onto the car parking area
for the development with the apartment blocks built above.
A detailed traffic and transportation assessment has been undertaken for the proposed development and
this is included under a separate cover.

7.2 Car Parking
The proposed development contains 268 residential untis in total comprising of 1-beds and 2-beds, a
Crèche facility, residential amenity space, and an office block.
It is proposed to provide a total of 142No. car parking spaces, 90No. car spaces will be assigned for
residential use and the remaining 52No. car spaces will be assigned for use by the office block.
It is also proposed to provide a total of 662No. bike spaces,582No. of which will be for residential use and
the remaining 80No. for the use by the office block.
All the apartments are intended to be for private use/rental. All car parking, for both the office and the
apartments, will be provided at undercroft level.

7.2.1 Fingal Development Plan 2017-2023 Car Parking Standards
Standards for car parking in new developments are set out in Table 12.8 of the Fingal Development Plan
2017 - 2023. Based on that, Table 7-1 sets out the car parking requirements applicable to the proposed
development.
Table 7-1 Fingal County Council Car Park Space Requirements
Land Use

Standard

Norm or Max

Apartment
(1 bedroom)

1 space per unit plus
1 visitor space per 5 units

Norm

Apartment
(2 bedrooms)

1.5 space per unit plus
1 visitor space per 5 units

Norm

Crèche

0.5 space per classroom

Maximum
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7.2.2 Car Parking Required
Based on the car parking standard set out in the Fingal Development Plan 2017 – 2023, the total car parking
required to serve the proposed development is as calculated in Table 7-2.
Table 7-2 Fingal Development Plan 2017 – 2023 - Car Parking Requirements
Land Use
Apartments
1 bedroom
Apartments
2 bedrooms

No. Units

Car Parking Spaces Required
124 spaces for residents +
25 spaces for visitors
216 spaces for residents +
29 spaces for visitors

124 units
144 units

No. Spaces
149
245

Crèche

295sqm (3 classrooms)

0.5 spaces per classroom

2

Offices

Max. 1 per 60sqm

2,868sqm

48

Total

444 Spaces

7.2.3 Design Standards for New Apartments – March 2018
In March 2018, a revised version of the document “Sustainable Urban Housing: Design Standard for New
Apartments” was released. The parking standards set out in this document are considerably lower than
those contained in the Fingal Development Plan 2017 – 2023 in respect to apartment developments.
The following extracts from the “Design Standards for New Apartments – March 2018” summarise the
guidelines for parking:
“In suburban/urban locations served by public transport or close to town centres or employment areas and
particularly for housing schemes with more than 45 dwellings per hectare net (18 per acre), planning
authorities must consider a reduced overall car parking standards and apply an appropriate maximum car
parking standard.”

7.2.4 Car Parking proposed
The number of car parking spaces proposed to serve the development is presented in Table 7-3.
Table 7-3 Proposed Car parking strategy within the development
Land Use

No. Units

Fingal Development
Plan

Car Parking Spaces
Proposed

Offices

Max. 1 per 60sqm

48

52 spaces

Apartments

268 units

394

90 spaces

Crèche

295 sqm (3 classrooms)

2

0 spaces

Total

142 spaces

As can be seen from the above, the proposed development will be served by a total of 142 car parking
spaces, with 52 spaces for the office units, 90 spaces for the apartment units. This is indicated on Waterman
Moylan Drawing No. 21-033-P122 submitted as part of this application.
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The reduced provision of car parking spaces per apartment units reflects the location of the proposed
development in relation to accessibility to high frequency public transport being within the 800m of a Quality
Bus Corridor and within 800m of the future metro station at the junction of Northwood Avenue and R108.
There are four relevant bus stops close to the proposed development. On R104 Santry road there is the
bus stop 5055 which travels Westbound, and Bus stop 6009 services Eastbound. Both these stops serve
the 17A bus route in opposite directions, which runs every 15-20 minutes. The 5055 and the 6009 are
approximately 280 metres (C. 4-minutes walking) and 230 metres (c. 3-minutes walking) away from the
proposed development, respectively.
The other two Bus Stops are on R108 Ballymun Road, these are the Bus Stop 322 travelling southbound
and Bus Stop 7113 travelling northbound. Both Bus stops service the 4 and 155 in opposite directions, Bus
stop 322 also services the 13. The 4 runs every 12-15 minutes, the 155 runs every 20 minutes and the 13
runs every 10-12 minutes during the day and every 15 minutes in the evening. The 322 and the 7113 are
approximately 450 metres (C. 6-minutes walking) and 550 metres (c. 7-minutes walking) away from the
proposed development, respectively.
For further details in respect of justifying the reduced parking please refer to the Car Parking Strategy report
accompanying the documentation package. The apartment car parking strategy is in compliance with the
Design Standards for new apartments while the office car parking spaces is in compliance with the Fingal
Development Plan 2017-2023.

7.3 Cycle Parking
7.3.1 Fingal Development Plan 2017 - 2023
Standards for bicycle parking in new developments are set out in Table 12.9 of the Fingal Development
Plan 2017 - 2023. Based on that, Table 7-4 sets out the cycle parking requirements applicable to the
proposed development.
Table 7-4 Fingal Development Plan 2017-2023 - Cycle Parking Standards
Land Use

FDP Standard

Norm, Min or Max

Office

1 per 60 sqm

Minimum

Apartment

1 per unit +
1 visitor space per 5 units

Norm

Crèche

0.5 space per classroom

Norm

7.3.2 Cycle Parking Required
The following table (Table 7-5) indicates the cycle parking required to comply with the standard (FCC
Standards) set out in the Fingal Development Plan 2017-2023.
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Table 7-5 Fingal Development Plan 2017-2023 - Cycle Parking Spaces Required
Land Use

No. Units

Cycle Parking Spaces Required

Office

1 per 60 sqm

48 spaces

Apartment

268 units

268 spaces for apartment residents +
54 spaces for apartment visitors

Crèche

295 sqm (3 classrooms)

2 spaces for the Crèche
372 spaces

Total
.

7.3.3 Design Standard for New Apartments – March 2018
The following extracts from the “Design Standards for New Apartments – March 2018” summarise the
guidelines for cycle parking:
“A general minimum standard of 1 cycle storage space per bedroom shall be applied. For studio units, at
least 1 cycle storage space shall be provided. Visitor cycle parking shall also be provided at a standard of
1 space per 2 residential units. Any deviation from these standards shall be at the discretion of the planning
authority and shall be justified with respect to factors such as location, quality of facilities proposed, flexibility
for future enhancement/enlargement, etc.”
Refer to Table 7-6 for details:
Table 7-6: Design Standard to New Apartments - March 2018 Cycle Parking Spaces Requirement
Land Use

No. of
Bedrooms

Apartment

412

Cycle Parking Spaces Required
412 spaces for apartment residents +
134 spaces for apartment visitors

Total

546 spaces

7.3.4 Cycle Parking Proposed
The number of cycle parking spaces provided to serve the proposed development will be in line with the
Apartment Guidelines for the apartment units and FCC Guidelines for the offices & crèche, these are
presented in Table 7-7.
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Table 7-7 Proposed Cycle Parking
Land Use

No. Units

Proposed
Standard

Proposed Bicycle Parking Spaces

Offices

1 unit

FCC

68 spaces + 12 visitor spaces

Apartment
Guidelines

440 spaces for apartment residents +

FCC

8 drop off spaces

Apartments
Crèche
Total

3 classrooms

142 spaces for apartment visitors

662 spaces (excl. drop off spaces)

A total of 662 spaces will be provided for the whole site. The location of the cycle parking can be seen on
the enclosed architect’s drawings which accompany this application.
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A. Irish Water Record Maps
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B. Greenfield Runoff Calculations
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Greenfield runoff rate
estimation for sites
www.uksuds.com | Greenfield runoff tool
Site Details

Calculated by:

Penelope Ingle

Site name:

Northwood Santry

Site location:

Co. Dublin

Latitude:
Longitude:

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria
Reference:
in line with Environment Agency guidance “Rainfall runoff management for developments”,
SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS
Date:
(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for
the drainage of surface water runoff from sites.

Runoff estimation approach

6.25953° W
1012681820
Mar 24 2022 09:29

IH124

Site characteristics
Total site area (ha):

53.40214° N

Notes

1.3

(1) Is QBAR < 2.0 l/s/ha?

Methodology
QBAR estimation method:

Calculate from SPR and SAAR

SPR estimation method:

Calculate from SOIL type

Soil characteristics

Default

Edited

SOIL type:

2

2

HOST class:

N/A

N/A

SPR/SPRHOST:

0.3

0.3

Hydrological characteristics

(2) Are flow rates < 5.0 l/s?

Default

Edited

SAAR (mm):

941

790

Hydrological region:

12

12

Growth curve factor 1 year:

0.85

0.85

Growth curve factor 30 years:

2.13

2.13

Growth curve factor 100 years:

2.61

2.61

Growth curve factor 200 years:

2.86

2.86

Greenfield runoff rates

When QBAR is < 2.0 l/s/ha then limiting discharge rates are set
at 2.0 l/s/ha.

Default

Where flow rates are less than 5.0 l/s consent for discharge is
usually set at 5.0 l/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set
where the blockage risk is addressed by using appropriate
drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?
Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
preferred for disposal of surface water runoff.

Edited

QBAR (l/s):

3.35

2.73

1 in 1 year (l/s):

2.85

2.32

1 in 30 years (l/s):

7.13

5.81

1 in 100 year (l/s):

8.74

7.12

1 in 200 years (l/s):

9.58

7.81

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of
this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/termsand-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the responsibility of
the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other
organisation for the use of this data in the design or operational characteristics of any drainage scheme.

C. Attenuation and Surface Water Network Calculations
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Waterman Moylan Consul ng

File: A enua on Storage (New 1.3Ha).pfd
Network: Storm Network
Penelope Ingle
24/03/2022

Page 1

Design Se ngs
Rainfall Methodology
Return Period (years)
Addi onal Flow (%)
FSR Region
M5-60 (mm)
Ra o-R
CV
Time of Entry (mins)

FSR
100
20
England and Wales
16.100
0.275
1.000
4.00

Maximum Time of Concentra on (mins)
Maximum Rainfall (mm/hr)
Minimum Velocity (m/s)
Connec on Type
Minimum Backdrop Height (m)
Preferred Cover Depth (m)
Include Intermediate Ground
Enforce best prac ce design rules

30.00
50.0
1.00
Level So ts
0.200
1.200
✓
✓

Simula on Se ngs
Rainfall Methodology
FSR Region
M5-60 (mm)
Ra o-R
Summer CV
Winter CV
15
30

FSR
England and Wales
16.100
0.275
1.000
1.000
60
120

180
240

360
480

Return Period
(years)
100

Analysis Speed
Skip Steady State
Drain Down Time (mins)
Addi onal Storage (m³/ha)
Check Discharge Rate(s)
1 year (l/s)

Normal
x
240
20.0
✓
2.4

Storm Dura ons
600
960
2160
720
1440
2880

4320
5760

Climate Change
(CC %)
20

Addi onal Area
(A %)
0

30 year (l/s)
100 year (l/s)
Check Discharge Volume
100 year 360 minute (m³)

7200
8640

5.6
7.1
✓

10080

Addi onal Flow
(Q %)
0

Pre-development Discharge Rate
Site Makeup
Green eld Method
Posi vely Drained Area (ha)
SAAR (mm)

Green eld
IH124
1.365
790

Soil Index
SPR
Region
Growth Factor 1 year

2
0.30
1
0.85

Growth Factor 30 year
Growth Factor 100 year
Be erment (%)
QBar

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd

1.95
2.48
0
2.9

Q 1 year (l/s)
Q 30 year (l/s)
Q 100 year (l/s)

2.4
5.6
7.1

Waterman Moylan Consul ng

File: A enua on Storage (New 1.3Ha).pfd
Network: Storm Network
Penelope Ingle
24/03/2022

Page 2

Pre-development Discharge Volume
Site Makeup
Green eld Method
Posi vely Drained Area (ha)

Green eld
FSR/FEH
1.365

Soil Index
SPR
CWI

2
0.30

Return Period (years)
Climate Change (%)
Storm Dura on (mins)

100
0
360

Be erment (%)
PR
Runo Volume (m³)

0

Node Depth/Area 1 Online Hydro-Brake® Control
Flap Valve
Replaces Downstream Link
Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
8.000
1.500
2.7

Objec ve
Sump Available
Product Number
Min Outlet Diameter (m)
Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0071-2700-1500-2700
0.100
1200

Node Depth/Area 1 Depth/Area Storage Structure
Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Depth
(m)
0.000

Area
(m²)
700.0

Safety Factor
Porosity
Inf Area
(m²)
0.0

2.0
1.00

Depth
(m)
1.500

Invert Level (m)
Time to half empty (mins)
Area
(m²)
700.0

8.000

Inf Area
(m²)
0.0

Approval Se ngs
Node Size
Node Losses
Link Size
Minimum Diameter (mm)
Link Length
Maximum Length (m)
Coordinates
Accuracy (m)
Crossings
Cover Depth
Minimum Cover Depth (m)

✓
✓
✓
150
✓
100.000
✓
1.000
✓
✓

Maximum Cover Depth (m)
Backdrops
Minimum Backdrop Height (m)
Maximum Backdrop Height (m)
Full Bore Velocity
Minimum Full Bore Velocity (m/s)
Maximum Full Bore Velocity (m/s)
Propor onal Velocity
Return Period (years)
Minimum Propor onal Velocity (m/s)
Maximum Propor onal Velocity (m/s)

3.000
✓
1.500
✓
3.000
✓
0.750
3.000

Surcharged Depth
Return Period (years)
Maximum Surcharged Depth (m)
Flooding
Return Period (years)
Time to Half Empty
Discharge Rates
Discharge Volume
100 year 360 minute (m³)

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd

✓
0.100
✓
30
x
✓
✓

Waterman Moylan Consul ng

File: A enua on Storage (New 1.3Ha).pfd
Network: Storm Network
Penelope Ingle
24/03/2022

Page 3

Results for 100 year +20% CC Cri cal Storm Dura on. Lowest mass balance: 99.99%
Node Event
2880 minute winter

US
Node
Depth/Area 1

Link Event
(Upstream Depth)
2880 minute winter

Peak
(mins)
2760

Level
(m)
9.481

US
Node
Depth/Area 1

Depth
(m)
1.481

In ow
(l/s)
20.5

Link
Hydro-Brake®

Node
Vol (m³)
1058.5780

Ou low
(l/s)
2.7

Flood
(m³)
0.0000

Discharge
Vol (m³)
394.1

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd

Status
OK

D. Fingal County Council Pro Forma for SuDS
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SUDS/Green Infrastructure measures selected for this site
Suds Measures

Measures
to be
used on
this site

Rationale for selecting/not selecting measure

✓

Sufficient area available on the subject site in the open space
amenity area. A swale has been provided for in the green space/park
Other SuDS utilized in proposed development
Other SuDS utilized in proposed development
Other SuDS utilized in proposed development
Other SuDS utilized in proposed development
Other SuDS utilized in proposed development

Source Control
Swales
Tree Pits
Rainwater Butts
Rainwater harvesting
Soakaways
Infiltration trenches
Permeable pavement
- Grasscrete
- Block paving
- Porous Asphalt
Green Roofs
Filter strips
Bio-retention
systems/Raingardens
Blue Roofs
Filter Drain

X
X
X
X
X
X

Other SuDS utilized in proposed development

✓
X
X

Podium/roof used to reduce peak flow ratese of minor storm events
Other SuDS utilized in proposed development
Other SuDS utilized in proposed development

X
X

Attenuation provided in open area is sufficient
Other SuDS utilized in proposed development

X
X

Limited space within site for this system
Limited space within site for this system

X
X

Limited space within site for this system
Limited space within site for this system

✓
✓

Implemented prio to outfall to intercept
Implemented below the parking of the apartment blocks. Proposed
due to limited site area availability for further substaintial SuDS
measures
Not necessary

Site Control
Detention Basins
Retentions basins
Regional Control
Ponds
Wetlands
Other
Petrol/Oil interceptor
Attenuation tank – only as a
last resort where other
measures are not feasible
Oversized pipes– only as a last
resort where other measures
are not feasible

X

Note:
1. Fingal has a preference for above ground Green Infrastructure rather than tanks or over
sized pipes . Above ground flows through swales, basins etc are encouraged.
2. Demonstrate SUDS system will have sufficient Pollutant removal efficiency in accordance
with Ciria Suds Manual C753
3. Basins sides should be no steeper than 1:4 and no deeper than 1.2m in the 1%AEP
4. Culverting shall be avoided where possible
5. De-culverting is encouraged.
6. Examples of Suds systems throughout Fingal available at https://pin.it/yvwrkb3hrekcdu
7. Please submit evidence of infiltration rates

Flood risk to be assessed
Flood risk

Applicable Measures to reduce risk
to subject
site

Residual risk

Fluvial

X

None

Extremely Low

✓

Appropriate design of drainage levels, overland
flood routing and setting of FFL levels
None
None shown in Site Investigation for the subject
site
Not applicable

Low

Appropriate design of drainage levels, overland
flood routing and setting of FFL levels
Not applicable
Pressure test prior installation and making use of
the correct approved materials

Low

Pluvial
Coastal
Groundwater
Dam/Embankment/Canal bank
breach
Network drainage
Snow melt
Watermain burst

X
X
X
✓
X
✓

Note:
Models should consider the risk when outlets are surcharged

Extremely Low
Low
N/A

N/A
Low

E. Irish Water Confirmation of Feasibility
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Emma Caulwell
Block S, Eastpoint Business Park
Alfie Byrne Rd. Clontarf
Dublin
D03H3F4

17 August 2021
Re: CDS21003247 pre-connection enquiry - Subject to contract | Contract denied
Connection for Housing Development of 298 unit(s) at Northwood, Santry, Dublin

Dear Sir/Madam,

Irish Water has reviewed your pre-connection enquiry in relation to a Water & Wastewater connection
at Northwood, Santry, Dublin (the Premises). Based upon the details you have provided with your preconnection 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.

OUTCOME OF PRE-CONNECTION ENQUIRY
SERVICE

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 without infrastructure upgrade by Irish Water
SITE SPECIFIC COMMENTS

Water Connection

Wastewater Connection

A new 200mm diameter service connection to be made to the 200mm
diameter watermain on Northwood Road, bulk meter to be installed and
linked up with telemetry online.
Please note onsite storage is required for all commercial units, 24-hour
period at Day Peak Week demand. Refill time of 12 hours from empty to
full.
Please note that there is a high level of development interest in the area.
While capacity is currently available in the wastewater network, the 700mm
river crossing sewer at the downstream of the sewer network may have to
be considered for upgrade. Should this be the case, you may be required to
contribute a relevant portion of the costs associated with this.

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.

Strategic Housing Development:
Irish Water notes that the scale of this development dictates that it is subject to the Strategic Housing
Development planning process. Therefore: in advance of submitting your full application to An Bord
Pleanala for assessment, you must have reviewed this development with Irish Water and received a
Statement of Design Acceptance in relation to the layout of water and wastewater services.

The map included below outlines the current Irish Water infrastructure adjacent to your site:

New 200mm service
connection

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.
6) Irish 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 Dario Alvarez from the design team on + 353 2254621
or email dalvarez@water.ie For further information, visit www.water.ie/connections.

Yours sincerely,

Yvonne Harris
Head of Customer Operations

F. Irish Water Statement of Design Acceptance

Engineering Assessment Report
Project Number: 21-033
Document Reference: 21-033.r002

Emma Caulwell
Waterman Moylan
Block S, Eastpoint Business Park
Alfie Byrne Rd. Clontarf
Dublin D03H3F4

9 March 2022

Re: Design Submission for Northwood, Santry, Dublin (the “Development”)
(the “Design Submission”) / Connection Reference No: CDS21003247
Dear Emma Caulwell,
Many thanks for your recent Design Submission.
We have reviewed your proposal for the connection(s) at the Development. Based on the
information provided, which included the documents outlined in Appendix A to this letter, Irish
Water has no objection to your proposals.
This letter does not constitute an offer, in whole or in part, to provide a connection to any Irish
Water infrastructure. Before you can connect to our network you must sign a connection
agreement with Irish Water. This can be applied for by completing the connection application
form at www.water.ie/connections. Irish Water’s current charges for water and wastewater
connections are set out in the Water Charges Plan as approved by the Commission for
Regulation of Utilities (CRU)(https://www.cru.ie/document_group/irish-waters-water-chargesplan-2018/).
You the Customer (including any designers/contractors or other related parties appointed by you)
is entirely responsible for the design and construction of all water and/or wastewater
infrastructure within the Development which is necessary to facilitate connection(s) from the
boundary of the Development to Irish Water’s network(s) (the “Self-Lay Works”), as reflected in
your Design Submission. Acceptance of the Design Submission by Irish Water does not, in any
way, render Irish Water liable for any elements of the design and/or construction of the Self-Lay
Works.
If you have any further questions, please contact your Irish Water representative:
Name: James O’Sullivan
Phone: + 353 2252269
Email: jameosull@water.ie

Yours sincerely,

Yvonne Harris
Head of Customer Operations

Appendix A
Document Title & Revision
•
•

21-033-P130-A Proposed water supply
21-033-IW201 Proposed Foul and Surface Water Layout

For further information, visit www.water.ie/connections
Notwithstanding any matters listed above, the Customer (including any appointed
designers/contractors, etc.) is entirely responsible for the design and construction of the Self-Lay
Works. Acceptance of the Design Submission by Irish Water will not, in any way, render Irish
Water liable for any elements of the design and/or construction of the Self-Lay Works.

Engineering Assessment Report
Project Number: 21-033
Document Reference: 21-033.r002

