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OVERVIEW

The drainage of the perimeter of the proposed terminal platform provides for separate surface
water runoff and ground water collection networks. Each network has 2 branches each
beginning at the northeast corner of the terminal. The first branch runs along the northern and
western boundaries to the southwest corner of the terminal. The second branch runs along the
eastern and southern boundaries also to the southwest corner. At the southwest corner of the
terminal, the two branches of both the surface water and ground water collection networks are
combined into a single carrier drain that conveys the water to the settlement ponds located to
the southwest of the terminal. After the water passes through the settlement ponds, it is
discharged to the open land north of road R314. After flowing overland, the runoff will enter
an open channel on the northem side of road R314. The open channel crosses under road
R314 in an existing culvert that outfalls to ditch D16.

A conservative approach has been taken towards the drainage design and associated
calculations. This approach ensures that the drainage network will perform satisfactorily
beyond the limits of “normal” rainfall events and will have no negative impacts on the
existing watercourses. The following points reflect the level of conservative design:

» The surface water network is designed for the 1-in-100 year storm.

e The construction phase peak storm water hoff values are calculated for a 1 hour
Time of Concentration to the settleme gﬁonds, where field data suggests that the
Time of Concentration for the siteSiyf the order of 2 hours. This results in storm
water flows, and in turn the si&ég) ¢ settlement ponds, that are larger than would

normally be calculated for g@i@ﬁn-loo year storm.
O

e The peat suspended solg \gé\%\tﬂow values from the settlement ponds (i.e. pond
efficiency) are basegﬁl@n inflow from milled peat production areas, where a large
amount of exposeﬁog\&t would be in contact with the rainwater producing a large
amount of suspend¥d solids in the rainwater runoff. The inflow to the settlement
ponds for the Lgay‘\minal will contain a much lower concentration of suspended solids
because: (aaﬁ\uring the construction phase, the exposed peat will be limited to the
excavation face and the windrowed peat, resulting in the vast majority of the drainage
area having no disturbed peat to contribute suspended solids to the storm water runoff;
(b) during the permanent phase, there will be no exposed peat surfaces to contribute
suspended solids to the storm water runoff.

With the conservative design philosophy, the drainage network is designed to be robust and
able to cater to storms more extreme than the 1-in-100 year storm without flooding. The
settlement ponds are sized for the construction phase 1-in-100 year, 1-hour storm, whereas the
actual time of concentration of 2 hours would likely reduce the 1-in-100 year flow to the
settlement ponds by approximately 40 percent, thus allowing more settlement than calculated.
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2.2

SURFACE WATER DRAINAGE

The perimeter surface water drainage network of the proposed terminal will collect the storm
water runoff from the cutting and embankment slopes. The internal drainage system of the
terminal also connects into the perimeter surface water network at eight locations as shown on
Drawing COR-AR-SD-001.

Design Parameters

The design of the perimeter drainage system for the proposed terminal is based upon Met
Eireann rainfall statistics for Bellmuilet, County Mayo. The perimeter drainage network is
designed for a 31mm of rainfall in one hour (1-in-100 year return period) storm, with no
flooding in the 45mm of rainfall in one hour (approximately a 1-in-700 year return period)
storm. Therefore, the storm water runoff flows freely within the drainage network when a 1-
in-100 year storm (or less severe) is experienced. When a storm of severity greater than the
1-in-100 year is experienced, the drainage network is surcharged, but will not flood up to and
including the 1-in-700 year return period storm. The perimeter drainage areas are calculated
using an imperviousness of 100%, to be conservative. The perimeter surface water drainage
system was designed using the Storm module of the software package MicroDrainage. The
Simulation module was used to determine flowrates and flooding susceptibility for various
return periods. .

&
&
. N
Construction Phase &; S

O
During the construction of the termina “Existing peat and portions of the underlying

mineral soils and rock will be excavaied¥rom the site. Storm water runoff during the
construction will be collected in sifinps within the proposed terminal area and pumped to
existing field drains to the weggfﬁ the excavation face and the fire break ditch to the south of
the proposed terminal. Durin &onstruction the ditches that contain construction runoff will
be diverted through the pr% ysed settlement ponds (refer to Section 4.0) to remove the
suspended solids from thesrunoff. The suspended solids in the runoff during the construction
phase will include pe@g‘a\nd silts as a result of excavating through the peat, mineral soils and
rock layers. oY

As a part of the construction phase, the roads to the north, east and west of the proposed
terminal will be upgraded by means of soil stabilization. The roads vary in width from 6 to 15
metres with sheet piling along the edge of the stabilized peat for the primary access roads as
shown on Drawing COR-AR-SD-006. A 0.5 metre thick layer of stone will be placed on top
of the stabilized peat, with geotextile fabric between the stone and stablized peat. The roads
will be drained by open channels located outside of the sheet piling and will follow the
topography of the existing ground. During the construction phase, the road drainage will be
diverted through the settlement ponds. Where the road drainage cannot hydraulically reach
the main settlement ponds, smaller settlement ponds, similar to the settlement ponds located
along the field drains, will be constructed near the end of the stabilized road. Drawing COR-
AR-SD-006 shows the location and details of the open channels and settlement ponds during
the construction phase.

Since the existing open channels are used in the conveyance system of the storm water runoff
to the settlement ponds during the construction phase, the drainage area to the settlement
ponds includes the entire area that drains to the open channels, not just the terminal and
embankment footprint. In total, during the construction phase the drainage area to the
settlement ponds is 35.4 hectares. The peak runoff from the 100-year, 60-minute storm (31
mmv/hr intensity) is 3.05 m%/s, see Calculation 1. Although the peak flow will be distributed
between the D12 to the west and the D99 to the south, as shown on Drawing COR-AR-SD-
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006, each ditch alone has capacity for the entire construction phase 1-in-100 year runoff.
Calculation 2 shows that the capacity of D12 is 4.4 m*/s and D99 is 3.25 m¥/s.

The flow in the open channels D12 and D99 will be collected into the surface water drain by
constructing a headwall in the channel to divert the flow into the drain. A surface water
manhole will be constructed to combine the two diverted ditches from which the 900 mm
diameter polyethylene drain will convey the flow to the settlement ponds. After the
construction phase is completed, the open channels D12 and D99 will be reinstated to operate
as they did prior to construction. The manhole and pipework flowing to the setilement ponds
will be incorporated into the permanent drainage network for the terminal.

The surface water drain, to convey the diverted open drains to the settling ponds, was
designed using MicroDrainage and the results are presented as Calculation 3.

Permanent Phase

The terminal is to be constructed at a level of 33.4m AOD Malin Head. The area in which the
terminal is currently located has elevations ranging from 43mAOD to 31mAOD; therefore the
majority of the terminal footprint will be excavated to a level of 33.4mAOD. The cutting
slopes are primarily on the northern and eastern terminal boundaries, where up to 10.5 metres
depth are to be excavated. Minor cutting and embankment slopes can be found on the western
and southern boundaries.

The cutting slopes generally have gradients of 1:1 ﬁlgh rock, 1:3 through mineral soils and
the peat faces are retained by stone gablons Sing the existing elevations are falling generally
to the south, the exlstmg field drains northsd \tﬁ\e top of the northern cutting slope will be
maintained, to minimise the amount ofﬁ@ e water runoff from the adjacent land draining to
the perimeter drainage system. o‘Q >

The southern portion of the I;Igﬁb‘s\@@termmal will be constructed in fill. In this portion of the
terminal, the platform will b a1 elevation higher than the existing ground; therefore an
embankment will be requ:(@%ﬁom the terminal level to the existing ground level.

As mentioned in the aboye (s)ecuon cut or embankment slopes surround the majority of the
terminal footprint. T efore a drainage system will be required along the perimeter of the
terminal, primarily 4€the bottom of the cut or embankment slopes and at the base of the
gabion retaining walls to collect the surface water. It is proposed to utilise an ACO channel to
collect the surface water runoff which discharges to an underground surface water drain via
silt/grit traps. The areas draining to the ACO channel are shown on Drawing COR-AR-SD-
001.

In addition to surface water runoff from the cuttings and embankments, the perimeter drainage
system also collects the surface water runoff from the terminal footprint. The terminal has
eight connection points into the perimeter surface water drain, as shown on Drawing COR-
AR-SD-001. The internal terminal drainage network was designed by AMEC Capital Projects
Ltd. and is shown on drawing COR-AM-TD-001. The drainage areas and time of
concentrations for each connection, as provided by AMEC, are shown as Calculation 4.

The perimeter drainage network is designed for a 1-in-100 year return period storm, with no
flooding in the 1-in-700 year return period storm. Therefore, the storm water runoff flows
freely within the drainage network when a 1-in-100 year (or less severe) is experienced.
When a storm of severity greater than the 1-in-100 year is experienced, the drainage network
is surcharged, but will not flood up to and including the 1-in-700 year return period storm.
The results of the terminal perimeter drain 1-in-100 year Storm model and the 1-in-700 year
Simulation model are presented as Calculation 5.
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As described in the overview, the proposed perimeter drainage system has 2 branches. The
first branch starting near the northeast corner and running along the northern and western
boundaries is represented by pipe numbers (PN) 1.000 through 1.011. The second branch,
with pipe numbers 6.000 through 6.012, also starts near the northeast corner and runs along
the eastern and southern boundaries of the proposed terminal. Pipe numbers 1.012 through
1.016 represent the carrier drain that conveys the perimeter drainage 1o the proposed
settlement ponds. This portion of the surface water network does not pick up any additional
drainage areas. As shown in Calculation 5, the peak 1-in-100 year flow rate from the terminal
perimeter drainage system is 0.973 m*/s.

The AMEC report “Civils Drainage Philosophy and Calculations™ presents the design of the
drainage network within the terminal footprint and is included as an appendix to this report.
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3.1

GROUND WATER DRAINAGE

Setting the platform level at ++33.4mAOD Malin Head minimises the impact on the principal
(bedrock) groundwater body on the site. Nevertheless, because of the expected variation in
bedrock groundwater level within the terminal footprint area, bedrock groundwater level will
be intersected in places, particularly towards the northeastern comer of the site where water
levels are judged to be highest. In addition, the two shallower groundwater bodies — that are
associated with the shallow mineral soils below the peat (so-called ‘A’ horizon water body)
and that associated with the upper part of the peat, will also be intersected. Although the
volume of water contained in these latter two groundwater units is very small, by comparison
with the bedrock groundwater unit, they will nevertheless provide a source of free water
during the earthworks phase of construction and a potential source of seepage (from cuttings)
in the longer term. In addition, the peat, which is expected to be near to full saturation, may
contain pockets of water, which may issue when these soils are excavated.

In order to minimise:
e the impact of groundwater, generally, on construction and on operation of the terminal;

e the potential for the construction to create negative environmental impacts on the
groundwater and those environmental features dependent on the groundwater;

a two-stage approach is being adopted. Temporary cgnstruction dewatering will be installed,
initially, to be replaced by a system of pcrmanent\goundwater control drainage.

$)
0&\\‘ S
Construction Groundwater Controf

N
A series of dewatering wells will bo Nedlled in advance of the main earthworks phase in
order to remove as much water aspassible from those materials that have to be excavated,
before excavation commenccg&‘%?s dewatering is very important in terms of bringing the
. on NN
materials to a condition w?@r they can be excavated, handled, transported and trafficked
upon with the minimum of iculty.

d

Two lines of dewaterigﬁ\wells are proposed, one extending into the northeastern corner of the
site, the other alongﬁﬁe southwestern half of the site. The former line of wells will cut off the
water that drains onto the site through the bedrock from north of the site; this is seen as being
the principal source of groundwater entering the site. By removing this source of groundwater
recharge and lowering the groundwater level beneath those parts of the site where it is highest,
these wells will serve two very useful functions. The second line of wells will be installed
along a zone of the site where bedrock groundwater levels have been observed above the rock
level. In this area, bedrock groundwater levels are at or very close to the present ground
surface. The principal aim of these wells is to lower this high groundwater table

Collectively however, the two lines of dewatering wells also serve another function, which is
made possible, firstly, by the way in which the wells are designed to be operated and,
secondly, by the particular geology of the site. The wells are designed as vacuum wells,
which means that they will physically suck water from the ground, rather than allow the water
to drain under gravity, as with a conventional well. This vacuum effect is necessary because
of the relatively low permeability of the materials that are to be dewatered. It also means that
each well will command a larger catchment area than would otherwise be the case.
Conventional pumps will be used to lift the water to the surface. The particular geological
features of the site that makes vacuum wells particularly appropriate are:

o A higher permeability layer within the bedrock, extending at depth beneath the site,
which means that a strong downward gradient of water flow (underdrainage) can be
induced in those materials that have to be excavated.
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o A capping layer of very low permeability peat, which will prevent premature air
penetration to the well and bypassing of water flow.

The vacuum dewatering will give rise to an effect similar to a temporary consolidation
pressure of up to 90kPa (the maximum that can be achieved without cavitation of the water).
This effect will be similar to squeezing water out of the compressible soils so that during the
excavation phase, when the ground is effectively unloaded, these soils will not only be at a
lower moisture content but remnant suction will help to hold the soil together. Clearly,
without the continuous capping layer of peat, air would have the opportunity of entering the
ground and rapidly bypass the water flow to the wells.

It is evident that air entry will occur once the peat is excavated and so the dewatering wells are
expected to become less effective with time. However, the earthworks will be phased to
maximise the usefulness and operational time of the dewatering wells. Stripping of peat will
commence in the northeastern corner of terminal where the peat is driest and thinnest, and
where rock is closest to the surface. Once the peat is stripped in this area, the dewalering
wells will continue to operate as conventional {non-vacuum) pumping wells to maintain
bedrock water levels at suitably depressed levels. Peat stripping will progress south-
westwards across the site, followed by excavation of the underlying mineral soils and rock in
the stripped areas, in this way the lower line of dewatering wells will be kept fully operational
for as long as possible.

Pumping of the dewatering wells will cease followingfcompletion of the earthworks.
However, consideration may be given to using sogé of the wells for long term monitoring of
groundwater within the terminal area. & @O
S A
<O

3.2 Handling of Surface Water %5&:@%6 Construction
<

Surface precipitation water and Q@ticipated small amount of water that emerges from the
ground during construction witl be dealt with by temporary surface drainage measures. To
promote run-off and redue® gl%olation of surface water into the ground, excavated surfaces
will be cut to falls and an aces that are to be left exposed on a temporary basis, will be
sealed by light rolling soil modification, as required. This is good engineering practice
since it minimises thefisk of wetting up of soil materials that can become softened by excess
moisture. Not to do so would be to defeat the object of dewatering. Surface water will be
channelled into sumps along a series of grips cut or formed in the surface. From the sumps,
the water will be pumped using conventional suction-pumps and hoses into the settling pond.

Water raised to the surface in the dewatering wells will be collected in a common header pipe
and also pumped to the settlement pond.

3.3 Permanent Groundwater Control Drainage

As the Terminal Platform is nearing completion the permanent surface water and groundwater
drainage system will be established around the perimeter of the platform.

The drain will be excavated as a continuous trench with falls away in both directions from the
northeast corner. A porous pipe will be installed in the base of the trench with free-draining
crushed stone backfill up to approximately 0.5m below formation level. Drawing COR-AR-
SD-002 shows the location and typical cross section of the ground water drain. Through
intact rock the trench will not be lined, but in weathered rock and in mineral soil a geotextile
filter fabric liner will be used to prevent penetration of soil and fines into the crushed stone
backfill. The upper part of the trench will contain an ACO charnnel to collect the surface
water runoff from the cutting slopes, as described in Section 2.3.

The main purpose of this groundwater drain is to take over the function of the upper line of
dewatering wells in controlling the (bedrock) groundwater levels. The drain will set an upper
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limit on the level to which groundwater can rise around the edge of the site defined by cutting
slopes. By creating a conduit for groundwater (essentially the porous pipe), whose flow
capacity is orders of magnitude higher than the permeability of the ground, groundwater will
flow preferentially towards the drain. Groundwater levels will be drawn down to the level of
the drain, so that cutting slopes will remain essentially dry (i.. free from seepage) and thus
stable. The maximum flow in this groundwater drain is expected to be 25 I/s. Any localised
significant seepage that might occur in cutting faces during excavation, which does not rapidly
dry up, will be dealt with by a face drainage system installed in the face of the cutting. This
will apply particularly to mineral soil cuttings in which seepage may occur from the ‘A’
horizon. The face drains (essentially trenches filled with free-draining crushed stone) will be
connected to the main groundwater toe drain.

At intervals along the groundwater toe drain, silt traps will be installed in the form of deeper
concrete-lined sumps. These sumps will define the length of completed drain during the
progress of its construction, as the earthworks gradually extend across the site. The invert of
the inlet to each silt trap will be slightly higher than that of the outlet so that a cascade effect is
developed. This is to promote aeration (oxygenation) of the water and thus the precipitation
of iron and manganese (as oxides). By removing these metals (which tend to occur at quite
high concentrations dissolved in the bedrock groundwater) along the length of the drain run,
the settlement pond will be relieved of this burden.

Completion of the surface drain part of this combined surface and groundwater platform-
perimeter drain is discussed in the Permanent Surfagg@)rainage section.

A separate groundwater drain will also be in 1a]l§§ at the base of the fill along the southern
edge of the terminal site, see Drawing COBSAR-SD-002. The purpose of this drain is to set a
limit on the potential rise of groundwa@?ga in the fill. It is planned to define the line of this
drain by means of sheet piling instal%é%h}ough the peat into the underlying mineral soil. This
line of sheet piles is required, tergﬁb@‘hly, to support the peat to the south that will not be
excavated. By creating a vertiﬁ( &‘Sthcr than sloping) edge to the excavation, the volume of
peat to be taken off-site ¢ «fﬁ\gﬁ)e minimised. A vertical bank of fill will be created (by
reinforced earth constructi @;‘on the excavation side of the sheet piling, but set back from the
sheet piling in order to fQ&n a trench between the sheet piling and the fill. A porous pipe
drain, embedded in frgé\draining crushed stone, will be installed in the base of this trench, in
similar fashion to tle previously described cutting toe drain. The sectional area of free-
draining backfill will be approximately 1m? (1m wide x 1m deep) and the backfill will be
completely wrapped in geotextile filter fabric. Above the level of the drain, fill will be placed
directly against the sheet piling, so this will be a buried drain. It will also be isolated from the
peat to the south by virtue of the sheet piling and so there will be no adverse effect on the
hydrology of the peat. The maximum flow in this groundwater drain is expected to be 72 I/s.

Since far less iron and manganese is present in the mineral soil groundwater at this elevation
on the site, there is no requirement for silt traps along this drain, as with the cutting toe drain.
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4.1

SETTLEMENT PONDS

In order to reduce the concentration of suspended solids in the surface water run-off from the
site, both during the construction and permanent phases of the works, settlement ponds for the
collection of suspended solids have been included in the drainage network.

The main settlement ponds are provided as two identical ponds working in parallel, as shown
on Drawing COR-AR-SD-003. The ponds have been located to fit into the local topography
and have a width of 20 metres and a total depth of 2 metres with a rectangular cross section.
From this arrangement, the minimum cross-sectional flow area of each pond is 20m? when the
maximum 1m allowable depth of sludge is present.

Design Parameters

In order to facilitate the settlement of the suspended solids within the settlement ponds during
construction, it will be necessary to limit the velocity of the water through the settlement pond
for two reasons. First, to allow the peat particles sufficient time to settle, the maximum
slowest fall velocity of the suspended peat within the pond flow should be 0.045 mm/sec in
order to achieve 30 mg/l of suspended solids discharged from the outflow weir and 0.25
mmy/sec to achieve 60 mg/l of suspended solids from the weir. The suspended peat fall
velocity is a function of the water flow velocity, depth of water over the outfall weir and
length of the settlement pond. The determination of i fall velocity is presented in
Calculation 6. Secondly, in order to keep settled péat from re-entraining into the water, the
maximum velocity of the water within the sgmgﬁnent ponds can be no greater than 0.1 m/s.

The settling pond design is based on thgffgﬁfk runoff during the construction phase, which is
greater than the peak runoff during @?@é\rmanent phase due to the larger drainage area. The
settlement ponds have been sized &0 ghat the water velocity within the pond will reduce the
suspended solids concentratm@?% 0 mg/1 for 80% of the peak annual storms and to <100
mg/l for 99% of the peak axgl g&torms

The above design assumpgé%s also correlate with the Bord na Ména IPC Licence 505 for
Owininny Work Bellac (ﬁghck (1) and Bord na Mona practice as described by Harkins (2) and
Irz (3). These critegigthave been derived from many years of observation of settling pond
performance (see summaries in Harkins and Irz).

Ponds designed in accordance with these criteria are reported to reduce the level of suspended
solids to <30 mg/ for 80% of the peak annual storms and to <100 mg/l for 99% of the peak
annual storms. The periods of poor performance are typically from dry peat debris washing
into the drain system during excavation and maintenance of drains and peat production.
These conditions will not exist at the terminal site because the peat will be removed before it
can dry out.

The settled solids will be removed from the pond as required during the construction phase of
the works along with the permanent phase of operations. The ponds have a total of 2 metres
of depth, with the lower 1 metre used for settled solids storage, at which point the pond is
considered full and in need of desludging. During the desludging activities, the pond to be
cleaned will be taken offline using stoplogs to prevent the inflow water to the pond and divert
any flow to the online pond. As either pond approaches it’s capacity of settled solids, the
desludging activities will be coordinated with the weather forecast to ensure that both ponds
are in operation during a storm.
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Shell E & P Ireland Ltd Corrib Terminal: Bellanaboy Bridge

Sitc Prainage Report

4.2

4.3

4.4

Construction Phase

Since the area draining to the settlement ponds in the construction phase is significantly larger
than in the permanent phase, the allowable suspended solids requirements, and therefore the
length of the pond will be dictated by the construction phase activities. In order to meet the
criteria of limiting suspended solids to <30 mg/l for 80% of the peak annual storms, the 1-in-5
year return period storm, with a 15 mm/hr intensity, was used as the design storm, as this
storm has a 20% chance of occurrence in any given year. The peak 1-in-5 year flowrate to
the pond from the construction phase activities, roads and surrounding areas is 1.48 m/s. The
maximum velocity through the settlement ponds is 0.037 m/s and to achieve the slowest fall
velocity of 0.045 mm/s, the required length of the pond is 70 metres. Calculation 6 shows the
calculations used to derive the required pond length.

In order to limit the suspended solids to <100 mg/1 for 99% of the peak annual storms, the 1-
in-100 year return period storm, with a 31 mm/hr intensity, was used as this storm has a 1%
chance of occurrence in any given year. The peak 1-in-100 year flowrate to the pond during
the construction phase is 3.05 m¥/s. The maximum velocity through the settlement ponds is
0.076 nV/s through the 70 metre long pond, as sized to limit suspended solids in the outflow to
<30 mg/l. Given these design parameters, the slowest fall velocity is 0.14 mim/sec, which
relates to approximately 45 mg/1 of suspended solids in the outflow. Since this value of 45
mg/l occurring in 1% of the peak annual storms (meaning <45 mg/l for 99% of the peak
annual storms) provides cleaner outflow than the targgt of <100 mg/l occurring 99% of the
peak annual storms, the pond length (70 metres) ag@etermined by the 30 mg/] target is
sufficient to meet the design criteria. Calculation 6 also shows the calculations used to check
the suspended solids settlement of the 1 ;999(1 year flow within the settlement ponds

o@}%\‘&
Permanent Phase ,~\\o°:¢f
Since the settlement ponds \;(é&:;s?\;ed for the larger peak flowrate during the construction
activities, the size of the pi%%@%ill be sufficient to meet the design criteria for the permanent
phase. During the permanefif phase the peak 1-in-5 year runoff is 0.507 m/s, yielding a
maximum velocity of %@?3 m/s in the settlement ponds. This velocity, along with the pond
configuration, yieldss slowest fall velocity of 0.007 mm/s, which will produce <20 mg/l of
suspended solids in the pond outflow for 80% of the peak annual storms.

For the 1-in-100 year storm, the runoff is 0.973 m¥s with a maximum velocity in the
settlement ponds of 0.024 m*/s. This velocity, along with the pond configuration, yields a
slowest fall velocity of 0.021 mm/s, which will produce <25 mg/1 of suspended solids in the
pond outflow for 99% of the peak annual storms.

Calculation 7 shows the performance check for the settlement ponds in the permanent phase.

Pond Outflow

The outflow from the settlement ponds will discharge, via a riprap outfall, to the open land for
final polishing approximately 80 metres north of road R314. Open drains to collect the water
after flowing overland and to also provide a conveyance network for the more intense storm
bound the open land. After polishing, the outflow from the pond is routed through a water
quality sampling point, before discharging to the open channel on the northem side of road
R314. The open channel crosses under road R314 in an existing culvert that outfalls to ditch
D16.
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Shell E & P Ircland Ltd Cotrib Terminal: Belfanaboy Bridge

Site Drainage Report

EARLY CONSTRUCTION PHASE DRAINAGE

During the early stages of the construction phase, a portion of the terminal area will be
excavated before the settlement ponds are constructed. This is because a suitable area needs
1o be established for the excavated peat from the settlement pond area to be windrowed before
removal from the site. During these early stages, storm water runoff along with water released
from the windrowed peat will be collected in local sumps and pumped to the existing field
drains to the west of the excavated area. The field drains will be 1.4 metres deep with 0.5-
metre botiom widths and 1.2-metre top widths and flow to the perimeter open drain D12. In
order to reduce the volume of flow into any single field drain, the pumped water will be
distributed between 7 drains, by means of a flow manifold. Drawing COR-AR-SD-005 shows
the configuration of the excavated area in relation to the existing field drains in the early
stages of the construction phase.

An area of approximately 2 hectares will be excavated before the main settlement ponds will
be constructed. As Calculation 8 shows, the peak storm water runoff from the excavated area
is 0.172 m¥s and the windrowed peat will release an additional 0.009 m*/s, combining for a
peak runoff in the early stages excavated area of 0.181 m'/s. Assuming a pumping rate of 0.2
m?/s, each drain will receive 0.029 m*/s from the excavated area.

A small settlement pond will be constructed on each of the field drains, near the outfall of the
drain into D12; location and details of the ponds are s@pwn on Drawing COR-AR-SD-005.
These smaller ponds are sized to achieve the same design standards, reduction of the
suspended solids concentration to <30 mg/l \f\'q’igﬁ\f%, and to <100 mg/1 for 99%, of the peak

annual storms. ENA
<O

For the 1-in-5 year return period ston&ogﬁ field drain will receive 0.029 m?/s from the
pumped excavation area runoff, wl@i%ﬁ\@ombines with 0.038 m?/s from the drainage area of the
field drain, for a flow of 0.066 gﬁ*&ﬁto each of the local settlement ponds. Based ona 4
metre wide pond, the velocitx\‘&&ﬁe pond will be 0.0165 m/s and to achieve the desired
slowest fall velocity of 0.045.fim/s, the required length of the pond is 16.5 metres.
Calculation 9 shows the caltiilations used to derive the required length of the small settlement
ponds, along with the %yp%ended solids discharged vs. fall velocity relationship.

The peak 1-in-100 §e°§r flowrate to the pond during the early construction phase is 0.106 m*/s.
The maximum velocity through the settlement ponds is 0.026 m/s through the 16.5 metre long
pond, as sized to limit suspended solids in the outflow to <30 mg/l. Given these design
parameters, the slowest fall velocity is 0.095 mm/sec, which relates to approximately 40 mg/l
of suspended solids in the outflow. Since this value of 40 mg/l occurring in 1% of the peak
annual storms (meaning <40 mg/1 for 99% of the peak annual storms) provides cleaner
outflow than the target of <100 mg/l occurring in 99% of the peak annual storms, the pond
length (16.5 metres) as determined by the 30 mg/l target is sufficient to meet the design
criteria. Calculation 9 shows the calculations used to check the suspended solids settlement of
the 1-in-100 year flow within the settlement ponds.

Runoff from the temporary construction facilities will be collected in the existing drains D01,
D34 and D99 and diverted through an additional field silt pond located along D99, as shown
on Drawing COR-AR-SD-005. This silt pond has a required width of 10m and length of 20m
to meet the design parameters, see Calculation 10.

The southernmost 150 metres of the main access road cannot drain to the D99, therefore,
small silt ponds will be constructed on either side of the road before the outfall to the R314
roadside open channel, as shown on Drawing COR-AR-SD-005. Due to the low peak runoff
rate, the ponds will be 2 metres wide and 1 metre long to meet the design parameters, see
Calculation I1.
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Site Drainage Report
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Peak Stormwater
Runoff during
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Capacity of Open
Drains Located East
and West of Proposed
Terminal
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" Arup Consulting Engineers

O

Oliver Plunkett St Corrib Terminal
I Cork | Perimeter DrainageReport !
Ireland Calculation 3 e |
Date 25-Nov-03 Designed By SCC |
File CONSTRUCTIONDRAIN.... Checked By - s '
ENCAD Storm W.7.6 (c)1982-2001 Micro Drainage %
STORM SEWER DESIGN by the Modified Rational Method |
Global Variables i
Location - Scotland & Ireland
Return Period (years} 100
MS5-60 (mm) 15
Ratio R 0.29
Maximum Rainfall (mm/hr} 31
Foul Sewage (l/s/ha) .00
0'flow Setting (*Foul only) 0
Volumetric Runoff Coeff. 0.75
Infiltration % 0
Minimum Backdrop Height (m) 0.200
Depth from Soffit to G.L. (m) 1.200
Min Vel. (m/s =~ Autc Design Only) 0.75
Min Slope (1:X - Optimisation) 500
Designed with Level Soff%;s
R
§@
N
Network Deg%@* able
S
oy Length Fall slope Angd  T.E. DWF HYD DIA
(m) (m) (1:X) @1&& (mins) (1/s) (mm) SECT (mm)
RO
1.000 335.00 5.746 5\9‘\«&?‘\ 35.400  30.00 78 0.040 o 900 .
1.001 15.00 0.259 <BH9  0.000 0.00 0 0.040 o 900 |
1.002 30.00 1.000 4S0.0 0.000 0.00 0 0.040 o 900
3
00@\
Network Results Table
o Rain T.C. US/IL E.Area E.DWF Foul Infil. Vel CAP  Flow
(nm/hr) (mins) {m) (ha} (1/s) (1/s) (1/s) (m/s)} (1/s} (1/s)
1.000 31.0 31.1 24.420 35.400 78 0 0 5,25 3338 3030
1.001 31.0 31.1 18.674 35.400 78 0 0 5.27 3350 3050
1.002 31.0 31.2 18.415 35.400 78 0 0 7.37 4691 3050

EPA Export 08-07-2014:23:43.44



Arup Consulting Engineers

Calculation 4

Terminal Drainage
Areas
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“Arup Consuiting Engineers

Oliver Piunkett St Corrib Terminal Drainage
Cork Permanent Phase Network
Ireland . 31 mm/hr Design
- Date 05-Dec-03 Designed By SCC
._File PERMANENT.SWS Checked By
ENCAD Storm W.7.6 (c)1982-2001 Micro Dralnage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - Scotland & Ireland

Return Period (years) 100
MS5-60 {mm) 15
| Ratio R 0.29
' Maximum Rainfall {mm/hr} 200
; Foul Sewage (1/s/ha) 0.00
; O'flow Setting (*Foul only) 0
Volumetric Runoff Coeff. 0.75 i
Infiltration % 0 '
| Minimum Backdrop Height (m) 0.000
i Depth from Soffit to G.L. (m) 1.200
Min Vel. {(m/s - ARutc Design Only) 0.75
Min Slope (1:X - Optimisation) 500
Designed with Level Invqggs ;
L]
\‘\ @ i
Network D%Qg?rable |
RN i
oy Length Fall Slope .&Q@éa T.E. DWF k HYD DIA
(m) (m) (1: x&é’ >$ha) (mins) (1/s) (mm) SECT (mm) -
|
1.000 54.00 0.216 Q@Q% 0.248 5.00 0 0.600 o 300 i
2.000  8.00 0.080 &oo.o 0.615 14.00 0 0.600 o 375 |
1.001 85.00 D.%ﬁ% 300.4 0.285 0.00 0 0.600 0 600 ]
1.002 85.00 0.283 300.4 0.235 0.00 ¢ 0.600 o} 600 !
1.003 90.00 ©.300 300.0 0.185 0.00 0 0.600 o 600 ;
3.000 8.00 0.080 100.0 0.449 21.00 0 0.600 o 300 I
1.004 85.00 0.283 300.4 0.135 0.00 0 0,600 (o} 600 i
1.005 60.00 0.200 300.0 0.160 0.00 0 0.600 o 600 |
Network Results Table '
: i
N Rain T.C. US/IL E.Area E.DWF Foul Infil. Vel CAP Flow |
. (mm/hr) (mins) (m) (ha) (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 98.8 5,9 32.100 0.248 0 0 0 0.95 70 66
. 2.000 68.1 14.1 32.100 0.615 0 0 0 1.81 200 114
1.001 65.9 15.1 31.884 1.148 0 0 0 1.40 396 205
1.002 63.8 16.1 31.601 1.383 0 0] ¢ 1.40 396 239
1.003 61.8 17.2 31.318 1.568 0] 0 0 1.40 396 262
| 3.000 55.6 21.1 32.100 0.449 0 0 0 1.57 111 68
1.004 54.2 22.1 31.018 2.152 0 0 0 1.40 396 316
1.005 53,2 22.8 30.735 2.312 0 0 0 1.40 396 333
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Arup Consulting Engineers

Oliver Plunkett St Corrib Terminal Drainage
O Cork . Permanent Phase Network
._Ireland 31 mm/hr Design
Date 05-Dec-03 ' Designed By SCC
._File PERMANENT.SWS . Checked By !
ENCAD Storm W.7.6 (c)1982-2001 Micro Dralnage

Network Design Table

t PN Length Fall Slope Area T.E. DWF k HYD DIA
1 (m) (m) (1:X) <(ha) (mins) (1/s) (mm) SECT (mm)
! 1.006 120.00 0.480 250.0 0.100 0.00 0 0.600 o 600
1.007 62.00 0.248 250.0 0.020 0.00 0 0.600 o 600
: 4.000 g.00 1.770 4.5 0.732 15.00 0 0.600 o 225
|
; 1.008 27.00 0.108 250.0 0.011 0.00 0 0.600 o 600
; 1.009 88.00 0.352 250.0 0.020 0.00 0 0.600 o 600 :
| 1.010 77.00 0.308 250.0 0.023 0.00 0 0.600 o 600 1
(:) 1 5.000 8.00 2.750 2.9 1.558 23.00 0 0.600 o 225 E
i 1.011 43.00 0.172 250.0 0.030 0.00 ¢ 0.600 o 750 !
1
6.000 53.00 0.353 150.1 0.280 5.00 0 0.600 o 300 |
6.001 B84.00 0.305 275.4 0.250 0.00 o 0 0.600 o 450
6.002 26.00 0.095 273.7 0.026 o.gggb 0 0.600 o 450
(’)\.
7.000 8.00 0.080 100.0 0.576 éﬁlgsoo 0 0.600 o 300 [
O .
6.003 110.00 0.402 273.6 gf’ 0.00 0 0.600 o 600
6.004 54.00 0.202 267.3 0.00 0 0.600 o 600
6.005 33.00 0.165 200. ép 0.00 0 0.600 o 600
§.006 66.00 0.330 200. Q§Rg>o3o 0.00 0 0.600 o 600
Q
@ork Results Table
)
3
BN Rain T.C. U@@L E.Area E.DWF Foul Infil. Vel CAP Flow
(om/hr)} (mins) C(m) (ha) (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.006 51.6 24.1 30.535 2.412 0 0 0 1.54 434 337
(:) 1.007 50.8 24.8 30.055 2.432 0 0 0 1.54 434 337
4.000 66.0 15.0 32.100 0.732 0 0 0 6.20 246 131
1.008 50.4 25.1 29.807 3.175 0 0 0 1.54 434 433
1.009 49.3 26.0 29.699 3,195 0 0 0 1.54 434 433
1.010 48.4 26.9 29.347  3.218 0 0 0 1.54 434 4331
' 5.000 53.0 23.0 32.100 1.558 0 0 0 7.73 307 223i
| 1.011 48.0 27.3 29.039 4.806 0 0 o 1.77 780 ezsi
l 1
i 6.000 100.1 5.7 32.100 0.280 0 0 0 1.28 91 76,
6.001 93.5 6.8 31.747 0.530 0 0 0 1.22 194 134!
6.002 91.6 7.2 31.442 0.556 0 0 0 1.22 195 138
|
i 7.000 63.8 16.1 32.100 0.576 0 0 0 1.57 111 100
6.003 61.5 17.3 31.347 1.243 0 0 0 1.47 415 207
6.004 60.4 17.9 30.945 1.283 0 0 0 1.48 420 2101
6.005 59.9 18.3 30.743 1.293 0 0 0 1.72 486 210
6.006 58.9 18.9 30.578 1.323 0 0 0 1.72 486 211

®
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~_Arup Consulting Engineers

" Qliver Plunkett St . Corrib Terminal Drainage
Cork Permanent Phase Network
Ireland 31 mm/hr Desian
. Date 05-Dec-03 Designed By SCC
1 File PERMANENT.SWS | Checked By
i ENCAD Storm W.7.6 (c)1982-2001 Micro Dramage

Network Design Table

PN Length Fall Slcpe Area T.E. DWF k HYD DIA
. (m) (@  (1:X) (ha) (mins) (1/s) (mm) SECT (amm)
8.000 8.00 0.080 100.0 1.342 25.00 0 0.600 o 375
L}
- 6.007 45.00 0.225 200.0 0.045  0.00 0 0.600 o 600
6.008 56.00 0.280 200.0 0.017  0.00 0 0.600 o 600
| 6.009 15.00 0.075 200.0 0.003  0.00 0 0.600 o 600
: 6.010 16.00 0.080 200.0 0.001  0.00 0 0.600 o 600
; 6.011 77.00 0.385 200.0 0.040  0.00 0 0.600 o 600 |
! 6.012 71.00 0.355 200.0 0.050  0.00 0 0.600 o 600 '
1.012 59.50 0.535 111.2 0.000  0.00 0 0.600 o 750 1
1.013 128.00 1.280 100.0 0.000  ©0.00 0 0.600 o 750 I
1.014 26.50 0.265 100.0 0.000  0.00 0 0.600 o 750
l 1.015 235.00 4.031 58.3 0.000  0.00 0 0.600 o 900
! 1.016 100.00 1.715 58.3 0.000  0.00 0 0.600 o 900
1.017 15.00 0.259 57.9 0.000  0.00 o 0 0.600 o 900
1.018 30.00 1.000 30.0 0.000 o.gg;b 0 0.600 o 900
i S
\\\ S :
Network Re%g‘l’able
\Q S
- Rain r.c. US/IL E. A8§§g§ﬁ.DWF Foul 1Infil. Vel CAP Flow
(mm/hr) (mins} {m) {(1/s8) (1/s) {(1/s) {(m/s) (1/s) (1/s)
8.000 50.4  25.1 32. 1q8§ @% 342 0 0 0 1.81 200 183
0
6.007 49.9  25.5 30.248° 2.710 0 0 0 1.72 486 366
6.008 49.3  26.1 30,893 2.727 0 0 0 1.72 486 366
6.009 49.1  26.2 5743 2.730 0 0 0 1.72 486 366
6.010 45.0  26.4 99.668 2.731 0 0 0 1.72 486 366
6.011 48.2  27.1 29.588 2.771 0 0 0 1.72 486 366
6.012 47.5  27.8 29.203 2.821 0 0 0 1.72 486 366
1.012 47.1  28.2 26.500 7.627 0 0 o 2.5 1172 973
1.013 46.4  28.9 25.965 7.627 0 0 0 2.80 1236 973
1.014 46.2  29.1 24.685 7.627 0 0 0 2.80 1236 973
L 1.015 45.4  30.0 24.420 17.627 0 0 0 4.11 2613 973
[ 1.016 45.0  30.4 20.389 7.627 0 0 0 4.11 2613 973,
L 1.017 44.9  30.5 18.674  7.627 0 0 0 4.12 2622 973
| 1.018 44.9  30.6 18.415 7.627 0 0 0 5.73 3647 973
:
|
i
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Oliver Plunkett St

Cork

Ireland

Corrib Terminal Drainage
Permanent Phase Network

31 mmv/hr Design

Date 05-Dec-03
File PERMANENT.SWS

Designed By SCC
Checked By

"ENCAD

Storm W.7.6 {c)1982-2001 Mlcro Dralnage

Time Area Diagram

Time From Time To
{mins) {mins)

1] 4

4 8

8 12

12 16

16 20

20 24

24 28

28 32

Total Area Contributing (ha)

Total Pipe Volume (m3)

Area
(ha)

0.065
0.782
1.796
2.142
1.
0
0
0

191

. 906
.561
.183 t

7.627

757.664 l
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“Arup Consulting Engineers

Oliver Plunkett St Corrib Terminal Drainage
Cork Permanent Phase Network
Ireland . 45 mm/hour Check
Date 4-Dec-03 ! Designed By SCC
i File PERMANENT.SIM Checked By s
" ENCAD Simulation W.7.6 (¢)1982-2001 Micro Drainage

Summary of Results

Return Period (years) 700
Storm Duration (mins) 30
Margin for Flood Risk warning (mm) 300
Analysis Time Step (seconds} 15
DVD Status OFF
Inertia Status OFF
' PN Water Lev. Surcharged Flooded Flow/ Overflow Pipe Flow ., .. . !
! (m) Depth (m) Vol (m3) Capacity (1/s) (1/s)
1.000 32.870 0.470 0.000 1.43 0 98 SURCH'ED
2.000 32.796 0.321 0.000 1.36 0 150 SURCH'ED
1.001 32.742 0.258 0.000 0.88 0 338 SURCH'ED
1.002 32.659 0.458 0.000 0.98 ] 378 SURCH'ED
o 1.003 32.543 0.625 0.000 0.98 0 377 SURCH'ED
;. 3.000 32.497 0.097 0.000 i.21 0 85 SURCH'ED
1.004 32.399 0.781 0.000 1.19 0 461 SURCH'ED
1.005 32.179 0.844 0.000 1.18 & 0 451 SURCH'ED
1.006 31.9%8 0.823 0.000 1.g§5 0 445 SURCH'ED
1.007 31,590 0.935 0.000 1 0 438 SURCH'ED
4.000 32.386 0.061 0.000 5&'@%90 0 170 SURCH'ED
1.008 31.354 0.947 0.000 O«S1.74 0 574 SURCH'ED
1.009 31.050 0.751 0.00067 é? 1.37 0 579 SURCH'ED
1.010 30.420 0.473 0. ogﬁé; 1.35 0 569 SURCH'ED
5.000 33.136 0.811 éﬁqg 1.10 0 257 FLD RISK
| 1.011 29.865 0.076 s@o 1.26 0 821 SURCH'ED
' 6.000 32.873 0.473 <boo 1.26 0 112 SURCH'ED
6.001 32.307 0. 110Qd\§% 000 1.09 0 208 SURCH'ED
| 6.002 31.955 0.063 0.000 1.19 0 206 SURCH'ED
" 7.000 32.571 0.17{6~ 0.000 1.82 0 129 SURCH'ED
i 6.003 31.817 -0.130 0.000 0.88 0 358 0 K
| 6.004 31.547 Q§§02 0.000 0.87 0 349 SURCH'ED
I 6.005 31.432 0.089 0.000 0.80 0 325 SURCH'ED
| 6.006 31.343 0.165 0.000 0.64 0 303 SURCH'ED
| B8.000 32.699 0.224 0.000 2.00 0 221 SURCH'ED
6.007 31.202 0.354 0.000 1.04 0 482 SURCH'ED
6.008 30.968 0.345 0.000 1.04 0 484 SURCH'ED
6.009 30.674 0.331 0.000 1.75 0 479 SURCH'ED
| 6.010 30.450 0.182 0.000 1.71 0 484 SURCH'ED
6.011 30.209 0.021 0.000 1.02 0 483 SURCH'ED
6.012 29,758 -0.045 0.000 1.01 0 477 0K
1.012 27.885 0.635 0.000 1.15 0 1284 SURCH'ED
1.013 27.196 0.481 0.000 1.05 0 1270 SURCH'ED
1.014 25.790 0.355 0.000 1.57 0 1264 SURCH'ED
1.015 24.865 -0.455 0.000 0.49 0 1265 0 K
1.016 20.840 -0.449 0.000 0.50 0 1263 0K
1.017 19.562 -0.012 0.000 1.10 0 1263 0K
1.018 18.898 -0.417 0.000 0.56 0 1261 oK
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~Arup Consulting Engineers
Oliver Plunkett St

" Corrib Terminal Drainage

O Cork Permanent Phase Network
' Ireland o - 45 mm/hour Check
Date 4-Dec-03 Designed By SCC
|_File PERMANENT.SIM _ 1 Checked By oo
_ENCAD ~ Simulation W.7.6 (c)1982-2001 MICI’O Draln \age

Global Variables

Region FSR - Scotland & Ireland
Return Pericd (yrs) 700
M5-60 (mm) 15.000
Ratio R 0.290
i Volumetric Runcff Coef 0.750
Profile Type Summer
, PIMP (%) 100
l Areal Reduction Factor 1.000 .
Storm Duration (mins) 30
Hot Start {(mins) 0 k
Manhole Headloss Coefficient 0.150
MADD Factor * 10m3/ha Storage 1.000
Foul Sewage/Hectare (1l/s} 0.00 i

Bdditicnal Flow - % of Total Flow 0

Number of Input Hydrographs 0
Number of Time/Area Diagrams 0 i

Number of Bifurcations 0

Number of Overflows & o}

Number of 0ff-Line Controls éO 0

' Number of Tank Sewers 59 29
i \« a& .
| 0\0* ;

Freely Dis m Qutfalls
O é
Outfall Outs; o\% Level I.Level D,L B :
Pipe Number Wé@Q\Q {(m) (m) {mm)  (mm)
1.018 &6\(’ 32 18.500 17.415 1200 0 i
S
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_Arup Consulting Engineers

Oliver Plunkett St Corrib Terminal Drainage
Cork Permanent Phase Network
_Ireland — 45 mm/hour Check
. Date 4-Dec-03 Designed By SCC
File PERMANENT.SIM . Checked By
ENCAD Simulation W.7.6 (c)1982-2001 Macro Dralnage )

Tank Sewers (No Control

PN Volume Ctrl PN Volume Ctrl PN Volume Ctrl
(m3) MH Name {m3) MH Name {m3) MH Name
1.001 24.034 3 1.011 18.997 26 6.010 4.524 24
. 1.002 24.034 4 6.001 13.360 15 6.011 21.772 25
. 1.003 25.448 5 6.002 4.135 16 6.012 20.075 26
: 1.004 24.034 6 6.003 31.103 17 1.012 26.287 26
1.005 16.965 7 6.004 15,269 18 1.013 56.551 27
t 1.006 33.930 8 6.005 9.331 19 1.014 11.708 28
t 1.007 17.531 9 6.006 18.662 20 1.015 14%.506 29 |
1.008 7.634 10 6.007 12.724 21 1.016 63.619 30
1.009 24.882 11 6.008 15.834 22 1.017 9.543 31
O 1.010 21.772 12 6.009 4,241 23 !
H
i
i
0&' |
g ‘
S
*. ﬁo I
A
' S |
! ?&\ I
\Qo'\* H
NI
N |
W @
& &
LS
L
QQ\A\\Q
R
1\
P
«Q
oy !
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Arup Consultlng Engineers

Oliver Plunkett St
Cork
reland

Corrib Terminal Drainage
Permanent Phase Network
45 mm/hour Check

Date 4-Dec-03
File PERMANENT.SIM

- Designed By SCC

Checked By

ENCAD

Simulation W.7.6 (c)1982-2001 MICI‘O Dralnage

@

Rainfall Hyetograph

Region FSR - Scotland & Ireland
Return Period (yrs} 700
M5-60 (mm) 15.000
Ratio R 0.290
Profile Type Summer
Storm Duration (mins) 30
i Time Rain Time Rain Time Rain Time Rain
' (mins) (mm/hr} (mins) (mm/hr) (mins) (mm/hr) {(mins} (mm/hr)
i
i 1 22.96 9 42.42 17 183.97 25 30.66 |
(:) 2 24.15 10 51.66 18 134.83 26 28.35 i
3 25.34 11 €67.06 19 94.01 27 26.46 :
q 26.46 12 94.01 20 67.06 28 25.34 |
5 28.35 13 134.83 21 51.66 29 24.15
6 30.66 14 183.87 22 42 .42 30 22.96 i
7 33.60 15 247.39 23 7.17
8 37.17 16 247.39 24 é\‘» 3.60
i &
i RN
: Sy
&3
| c9~@9
M)
| R
H O & !
! 5}§@
4 & Q
! L
1 QOKA*\
: <
| S
! 4§9 I
Cﬁ} |
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Arup Consulting Engineers

Oliver Plunkett St Corrib Terminal Drainage
Cork Permanent Phase Network
. Ireland 45 mm/hour Check
, Date 4-Dec-03 Designed By SCC
File PERMANENT.SIM Checked By
. ENCAD Simulation W.7.6 (c)1982-2001 Mlcro Dralnage

[ Network Details

| PN Length Fall Slopa Area T.E. Rain k Hyd Dia
[ {m) (m) {l:x) (ha) {mins) Pro (mm) Sect (mm}
i 1.000 54.00 0.216 250 0.248 5.00 1 0.600 o 300
f 2.000 8.00 0.080 100 0.615 14.00 1 0.600 o 375
1.001 B5.00 0.283 300 0.285 0.00 1 0.600 o 600 ;
1.002 85.00 0.283 300 0.235 0.00 1 0.600 o 600
i 1.003  90.00 0.300 300 0.185 0.00 1 0.600 o 600
3.000 8.00 0.080 100 0.449 21.00 1 0.600 o 300 |
1.004 B85.00 0.283 300 0.135 0.00 1 0.600 o 600
1.005 60.00 0.200 300 0.160 0.00 1 0.600 o 600
1.006 120.00 0.480 250 0.100 0.00 1 0.5600 o 600 i
1.007 62.00 0.248 250 0.020 0.00 1 0.600 o 600
i
4,000 .00 1.770 5 0.732 15. qgo 1 0.600 o 225 |
]
1.008 27.00 0.108 250 0.011 oo 1 0.600 o 600
1.009 88.00 0.352 250 0.02 d>o .00 1 0.600 o 600 |
1.010 77.00 0.308 250 0. o 5} 0.00 1 0.600 o 600 '
!
5.000 8.00 2.750 583 23.00 1 0.600 o 225 *
H
1.011  43.00 0.172 Qﬁfd% 030 0.00 1 0.600 o 750 :
oy USMH US/CL USA§£ US/Dep DS/CL DS/IL DS/Dep Ctrl US/MH f
No. —(m) 4R (m) (m) (m) (m}  No. (mm)
[§)
1.000 1 33, 400‘332 100 1.000 33.400 31.884 1.216 1050
| 2.000 2 33.400 32.100 0.925 33.400 32.020 1.005 1350
1.001 2 33.400 31.884 0.916 33.400 31.601 1.199 1500
1.002 3 33.400 31.601 1.199 33.400 31.318 1.482 4 1500
1.003 4 33.400 31.318 1.482 33.400 31.018 1.782 4 1500
3.000 5 33.400 32.100 1.000 33.400 32.020 1.080 1050
1.004 5 33.400 31.018 1.782 33.400 30.735 2.065 4 1500
1.005 6 33.400 30.735 2.065 33.400 30.535 2,265 4 1500
1.006 7 33,400 30.535 2.265 33.400 30.055 2.745 4 1500
1.007 8 33.400 30.055 2.745 31.700 29.807 1.293 4 1500
4,000 9 33,400 32.100 1.075 31.700 30.330 1.145 1050
1.008 9 31.700 29.807 1.293 31.400 29.69% 1.101 4 1500
1.009 10 31.400 29.699 1.101 32.500 29.347 2.553 4 1500
1.010 11 32.500 29.347 2.553 30.800 29.039 1.161 4 1500
5.000 12 33.400 32.100 1.075 30.800 29.350 1.225 1050
1.011 12 30.800 29.039 1.011 30.400 28.867 0.783 4 1B0OO
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_Arup Consulting Engineers

Oliver Plunkett St * Corrib Terminal Drainage
; Cork Permanent Phase Network
O Ireland ) 45 mm/hour Check o
Date 4-Dec-03 Designed By SCC
File PERMANENT.SIM Checked By -
i ENCAD Simulation W.7.6 (¢)1982-2001 MICI’O Dratnage

Network Details

s PN Length Fall Slope Area T.E. Rain k Hyd Dia
! {m) {m) (1:x) {ha) (mins) Pro (mm) Sect (mm)
6.000 53.00 0.353 150 0.280 5.00 1 0.600 o 300
6.001 84.00 0.305 275 0.250 0.00 1 0.600 o 450
6€.002 26.00 0.095 274 0.026 0.00 1 0.600 o 450
i 7.000 8.00 0.080 100 0.576 16.00 1 0.600 o 300
i
- 6.003 110.00 0.402 274 0.111 0.00 1 0.600 o 600
] 6.004 54.00 0.202 267 0.040 0.00 1 0.600 o 600
: 6.005 33.00 0.165 200 0.010 0.00 1 0.600 o 600
(:) ; 6.006 66.00 0.330 200 0.030 0.00 1 0.600 o 600
; 8.000 8.00 0.080 100 1.342 25.00 1 0.600 o 375
|
! 6.007 45.00 0.225 200 0.045 0.00 1 0.600 o 600
| 6.008 56.00 0.280 200 0.017 0.00 oo 1 0.600 o 600
6.009 15.00 0.075 200 0.003 o.ggo 1 0.600 o 600
6.010 16.00 0.080 200 0.001 0 1 0.600 o 600
[ 6.011 77.00 0.385 200 0.040 - &.00 1 0.600 o 800
| 6.012 71.00 0.355 200 0.05 éié 0.00 1 0.600 o 600
. &
1.012  59.50 0.535 111 0480 0.00 1 0.600 o 750
1.013 128.00 1.280 100 d%é 0.00 1 0.600 o 750
1.014 26.50 0.265 10059000 0.00 1 0.600 o 750
1.015 235.00 4.031 O0.000 0.00 1 0.600 o 900
1.016 100.00 1.715 QO« & 0.000  0.00 1 0.600 o 900
QQ
BN USMH US/CL uslsL US/Dep DS/CL DS8/IL DS/Dep Ctrl US/MH
No. (m}) Qﬁ) {m) (m) {m) (m) No. (mm)
$)
6.000 13 33.400 U32.100  1.000 33.400 31.747 1.353 1050
6.001 14 33.400 31.747 1.203 33.400 31.442 1.508 1350
<:> 6.002 15 33.400 31.442 1.508 33.400 31.347 1,603 4 1350
| 7.000 16 33.400 32.100 1.000 33.400 32.020 1.080 1050
6.003 16 33,400 31.347 1.453 33.400 30.945 1.855 4 1500
6.004 17 33.400 30.945 1.855 33.400 30.743 2.057 4 1500
6.005 18 33.400 30.743 2.057 33.400 30.578 2.222 4 1500
6.006 19 33.400 30.578 2.222 33.400 30.248 2.552 4 1500
8.000 20 33,400 32.100 0.925 33.400 32.020 1.005 1350
g 6.007 20 33.400 30.248 2.552 33.400 30.023 2.777 4 1500
6.008 21 33.400 30.023 2.777 32.200 29.743 1.857 4 1500
6.009 22 32,200 29.743 1.857 32.000 29.668 1.732 4 1500
6.010 23 32.000 29.668 1.732 32.100 29.58B 1,912 4 1500
6.011 24 32.100 29.588 1.912 31.200 29.203 1.397 4 1500
6.012 25 31.200 29.203 1.397 30.400 2B.848 0.952 4 1500
1.012 26 30.400 26.500 3.150 30.400 25.965 3.685 4 1800
1.013 26 30.400 25.965 3.685 28.500 24.685 3.065 4 1800
1.014 27 28.500 24.685 3.065 27.300 24.420 2.130 4 1800
1.015 28 27.300 24.420 1.980 22.200 20.38% 0.911 4 1800
1.016 28 22.200 20.389 0.911 20.000 18.674 0.426 4 1800
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Arup Consulting Engineers

Oliver Plunkett St Corrib Terminal Drainage
Q Cork Permanent Phase Network
_Ireland - = 45 mm/hour Check
Date 4-Dec-03 Designed By SCC
File PERMANENT.SIM | Checked By
ENCAD Simulation W.7.6 {c)1982-2001 Mlcro Draln _ge

Network Details

PN Length Fall Slope Area T.E. Rain k Hyd Dia
(m) {m) {1:x) {ha) (mins) Pro {mm) Sect (mm)
1.017 15.00 0.259 58 0.000 0.00 1 0.600 o 900
1.018 30.00 1.000 30 0.000 0.00 1 0.600 o 900
| PN UsMH Us/CL Us/IL US/Dep DS/CL DS/IL DS/Dep Ctrl us/MH
: No. {m) (m) {(m) (m) {(m) (m) No. {mm}) ;
! 1.017 30 20.000 18.674 0.426 18.500 18.415 0.185 4 1800
: 1.018 31 19.500 18.415 0.185 18.500 17.415 0.185 4 1800
1
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Calculation 6

Construction Phase
Settlement Pond
Calculations
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Construction Phase
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1. INTRODUCTION

Shell E+P Ireland Limited (SEPIL) are submitting a new Planning Application
for the Corrib Natural Gas Terminal at Bellanaboy Bridge.

This report describes the terminal site drainage system, the drainage system
is critically important for the following reasons:

- To control run-off and prevent pollution and damage to land, water
bodies and watercourses in the local area around the site.

- For foundation, earthwork integrity and global stability.

- For operational reasons during the life of the facilities.

O 2. PREAMBLE

AMEC (Oil and Gas) has assessed the drainage design within the terminal
security fence area. The purpose of this document is to set out the drainage
design philosophy. &

Arup Consulting Engineers have carried o ‘ﬁé'ne engineering of the drainage
for the overall area of the developmqpi\' EC have prepared the drainage
design for the terminal site, w%\ﬁlterfaces with the Arup designed
drainage system. \}\Q&\;}\\

A
This report assesses the ; \\g#‘\ terminal site drainage condition. Arup has
also assessed the exisgn‘g@rainage arrangement and the drainage during

the construction phasef‘oo@

s
QO
3. TERMINAL DRAINAGE@Q’STEMS - SUMMARY
00
The terminal drainage is controlied using four separate drainage systems,
(\ ’; summarised below, which are covered in more detail within this report. Refer
to drawing number COR-AM-TD-001 for the terminal drainage schematic.

Open ditch system (surface water)

- Surface water system (roof drainage).

- Oily water system, including access road and car park.
- Foul Sewer.

The terminal open ditch system captures uncontaminated rainfall and
discharges into the external drainage system, at six locations. Refer to
Appendix A for a schematic indicating the interface locations. Refer to
drawing Number COR-AR-SD-001 for the external drainage drawing.

The surface water system collects rainfall from building roofs and discharges
into the external drainage sysiem, at two locations. There is an additional
discharge from the administration building surface water system, which is
routed to an existing ditch, which is also shown on the external drainage
drawing.
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The oily water system is a piped, self-contained system, routed to the open
drains sump for treatment and discharging offshore via an out-fall. This
system captures any water run-off that might be contaminated with oil or
other chemicals.

The foul water sewer is routed to a “Puraflo” system for treatment and
discharge.

4. DESIGN PARAMETERS
The design calculations were based on the following parameters.

- The 100-year return event rainfall is assumed to be 31mm in one hour.
However, the drainage systems were also reviewed for the extreme
design rainfall event of 45mm in one hour.

- A run-off co-efficient of 0.6 was applied for unpaved {gravel areas)

- A run-off co-efficient of 1.0 was applied for paved areas and roads.

- Catchment areas were assessed from the drainage drawing.

- Drainage run lengths were assessed from ¢k drainage drawing.

- Localised flooding of ditch systems \i\s ngﬁbermissible.

N &

The capacity analyses have bee;?o Stermined from the Micro-drainage

program. Refer to appendix A fqgcggé drainage system calculations.

e
5. OPEN DITCH SYSTEM REY
EE
51 INTRODUCTIONS"
3
The ditch aranggiment, and sizes are indicated on the terminal drainage
plan drawing, drawing number COR-AM-TD-001. The on plot ditches will be
construcied along the edges of the roads, and will be concrete lined. The

ditch design is based on trapezoidal and rectangular cross section.

The purpose of the concrete lining is to avoid ground contamination from
surface water run-off from the terminai site.

Although the 100-year return rainfall event is 31mm in one hour the drainage
system was checked for the extreme design rainfall of 45mm in one hour.

The rate of rainfall was assessed using the relationships given in ‘The
Wallingford Procedure’, based on the reference design rate rainfall of 45mm
in one hour.

The design was carried out on the basis that localised flooding of the ditch
system is not permissible. This analysis was performed using the Micro-
Drainage ‘simulation’ program, this considers the backwater curve through
the system and therefore provides a realistic and robust result.
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52 OUTFLOWS FROM ON-PLOT DITCHES.

The on-plot ditch drainage system interfaces with the Arup external ditch
system at six locations, as shown in appendix A.

The summary of ditch outflows is as below:

Ditch System Tie in Outflow Time of Max Flow
point Invert Level | Concentration | (l/s)
number | (m) {min)

NW Ditch outfall | 1 31.800 13-21 120

NE Ditch outfall | 2 32.216 8-14 190

E Ditch outfall 3 32.135 9-16 151

SE Ditch ouffall | 4 31.300 15-25 261

Firewater pond | 5 31.650 13-23 329

ditches .

W Ditch outfall 6 32.400 9;\%5" 205

O
NN
) \é
6. SURFACE WATER SYSTEM. Qo%é
O
64 INTRODUCTION &'
&

The surface water systgﬁi\&llects the water run-off from the building roofs
as well as water at gro leve! where required for de-watering. The surface
water is split into thtee systems to reflect the location of the various
buildings, and as %&}1 there are three discharge locations.

C

- Generator building, firewater pump house, wastewater treatment building
and firewater building discharge into the external drainage system.

- The control building discharge into the external drainage system.

- The Maintenance building and administration building complex drains into
the existing ditch in the tree firebreak.

Although the 100-year return rainfall event is 31mm in one hour the drainage
system was checked for the extreme design rainfall of 45mm in one hour.

The rate of rainfall was assessed using the relationships given in The
Wallingford Procedure’, based on the reference design rate rainfall of 45mm
in one hour.

The design of the system was carried out using the Micro-drainage ‘storm’
program without consideration of storage within the system. The system is
capable of accommodating short term peaks in rainfall under even more
extreme conditions than the 45mm in one hour, if the effect of storage is
considered.
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6.2 OUTFLOWS FROM ON-PLOT SURFACE WATER SYSTEM -
INTERFACE WITH EXTERNAL DRAINAGE SYSTEM

Surface Tie in point | Outflow Invert Time of Max Flow
water number Level (m) Concentration | (l/s)
System (min)
Control 7 31.4256m 5.1 38
Building (At N 32820m)
LER, Drains | 8 29.900m 10.0 147
Sump, (At N 32820m)
Generator
(“) Building,

B Firewater

Pump House
&

6.3 OUTFLOWS FROM ON-PLOT S@ACE WATER SYSTEM -
DRAINING TO EXISTING DITCH IN FIO@E‘CEREAK BETWEEN TREES

<O

‘0005?@6
Surface Tie in point Oogﬁﬁqﬁ' Invert | Time of Max Flow
water number AR 1 {m) Concentration | {l/s)
System 5 N (min)
Admin Area |9 | 31.000m 5.6 74
Buildings @6‘6\ (At N 32816m)
(roofs only) S

O

7. OILY WATER SYSTEM
7.1 INTRODUCTION

In the paved areas the paving is laid to falls, draining to catch basins at the
low point of the paving. The discharge from the oily water system is
collected in the open drain sump (T-8301) for treatment.

The oily water system design was assessed for the following paved areas.

- Slug catcher area and Storage tanks bunds (Raw methanol, product
methanol and condensate) system.

- Process area.

- Waste storage area.

- Flare Facilities Area (where paved).

_ The oily water system was checked for two design conditions, firewater
- event and heavy rain event.
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7.2 FIREWATER FLOW RATES

The firewater flow rate for the tanks is based on the maximum deluge flow
rate on the condensate tank. The firewater in the bund discharges through
an overflow at the top of the bund into the oily water system, where it drains
into the oily water sump.

The firewater rate for the process area is based on 4 monitors and 4
hydrants working simultaneously. The flow rate from the waste storage area
is based on 2 hydrants working.

The fire water rate for the flare facilities area is based on 1 monitor working,
the fire water flow enters the drainage system at the HP / LP knock out
vessels paved area.

7.3 RAINWATER RUN-OFF

Although the 100-year return rainfall event is gﬁﬁm in one hour the drainage
system was checked for the extreme designiFainfall of 45mm in one hour.

)
N
The rate of rainfall was assessegﬁo ng the relationships given in ‘The
Wallingford Procedure’, based o reference design rate rainfall of 45mm
in one hour. EOA
A
A

The design of the syste % carried out using the Micro-drainage program

without consideration 6Pg®\rage within the system. The system is capable of

accommodating shortsterm peaks in rainfall under even more extreme

conditions than theoﬁmm in one hour, if the effect of storage is considered.
O

The paved catchment areas were calculated for each part of the oily water

system, and are detailed in Appendix A.

The discharge from the paved areas, for the average hourly rainfall, is given
in the table below. The total paved area represents all of the paving on the
terminal site.

Event Rainwater Run-off Rate
TOTAL PAVED AREA M* 13,000
20 Year Return, Daily 2.825mm/hr 36.7 m’/h
Maximum Rainfall
1 hour, 100 Year Return 31imm/ hr 402 m°/h
Rainfaill
1 hour, Extreme Rainfall 45mm / hr 584 m°/h
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74 OILY WATER SYSTEM DESIGN SUMMARY.

The table below provides details of the drainage flow rates for each of the
drainage systems. The governing case for drainage design purposes is

highlighted.
System Description Rain Water Firewater Design Case
45mm / hr{lfs) (I/s}
Slug Catcher And 73 320 Fire Water
Storage Tanks
Main Header Te Open 362 320 Rain Water
Drains Sump
Process Area 261 160 Rain Water
Waste Storage Area 130 218 Fire Water
Flare Area 17 50 & Fire Water
O{\\é

Note the rain water flow rates in tlaé‘été%le above are the instantaneous
maximums and are not the avera%ggf@fh water rates.
S
8. ACCESS ROAD AND CAR PAR@@\:@*&
N

The terminal access roqﬁgﬁudes a separate, piped drain system to contain
possible tanker spillagéoaﬁd rainwater run-off. This system extends from the
entrance gate to the dvaste storage area, and up to the tanker loading /
unloading area. ¢
00

The car park drainage is also connected to this piped drain system, to
contain rainwater run-off.

The piped drain system is gravity drained into a sump, located alongside the
entrance road inside the main entrance gate, from where it is pumped back
to the terminal oily-water system (ref section 7.0 above).

The rate of rainfall was assessed using the relationships given in ‘The
Wallingford Procedure’, based on the reference design rate rainfall of 45Smm
in one hour.

The system design was checked for a 45mm per hour extreme rainfall event,
on the basis that no localised flooding of the ditch system would be
permitted. This analysis was performed using the Micro-Drainage
‘simulation’ program, this considers the backwater curve through the system
and therefore provides a realistic and robust result.
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9. FOUL WATER SYSTEM

The foul water system from the administration building and control building
drains to a septic tank, where it is pumped via a pumping chamber through a
“Puraflo” system for treatment and discharge. The “Puraflo” system size is
based on an occupany of 30 personnel at the terminal. The discharge is

through a percolation area of 300m?, which is provided outside the security
fence south of the car park.

The discharge units were calculated in accordance with BS 8301

Number Of Units | Discharge Tie In Point
Number {Ref. Appendix
8)

Flow Rate (I/s)

259 10
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APPENDIX A - CALCULATIONS

SECTION A1 INTRODUCTION

Shell £ & P require the drainage systems on the Terminal Site to be designed for rainfall of 31mm in one hour (100
year return period). Shell have also indicated that the effect of an alternative, more extreme, rainfall of 45mm in
one hour (100 year return period) should be considered. The calculations which follow have been based on the
45mm in one hour rainfall case for simplicity. The designed system will, therefore, be robust for the 31mm rainfall
condition.

For the purpose of these calculations, the extreme design rainfall of 45mm in one hour is used and is described as
the reference design condition.

The rainfali profiles in storms of different durations and return period to the base design condition have been
assessed using the relationships given in the Wallingford Procedure.  An example of these calculations is included
in Section A2 - Design Storm Intensity and Return Period. In practic%{i%ese calculations have been carried out

using the Micro Drainage Win Des software. &

&

It is common practice to design drainage systems for a 5{ r(&f 5 or 10 year return period using the 'Modified
Rational Method', as described in the Wallingford Prog@c[d?e This designs drainage on a simple basis, which
does not take account of the beneficial effects of Q@e within the system and surcharge. Where required, the
drainage system can be re-checked for its resng&@‘e to flooding in a longer return period storm, allowing for the
effects of storage and surcharge. . oQ

O
BS EN 752-2 - 'Drain and Sewer Syst Outside Buildings - Performance Rquirements' suggests that sewer
systems in industrial areas should be designed for & 1 in 5 year return period storm. Where it is required to check
the resistance to flooding in a longer period storm, the Standard recommends that a 1 in 30 year return period
storm is considered.

The piped drainage systems have been designed for a 1 in 10 year storm, without any consideration of the effects
of storage within the system or surcharge. This is a more severe design condition than the 1 in 5 year storm
suggested in BS EN 752-2. As the reference design condition of 45mm rainfall in one hour is also conservative, it
can be seen that a highly robust system results.

Sizing of the open rainwater ditches has been carried out initially based on the 1 in 10 year storm, as for the piped
drain systems. In view of the fact that surcharge of these drains would immediately result in flooding, these
ditches have been individually checked for a 1 in 100 year storm, taking account of storage within the system. The
rainfall profile during this design storm event varies according to the time taken for water to travel down each
system. For each system, the actual rainfall profile has been derived from the reference design condition, as
described above. As the reference design condition of 45mm rainfall in one hour is conservative, it can be seen
that a highly robust system results.
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To summarise:

* Piped drain systems are designed for a 1 in 10 year storm, taking no account of the beneficial effects of
storage and surcharge.

» Open drain systems are designed for a 1 in 100 year storm, with the beneficial effects of storage within the
system taken into account.

» The rainfall profile for each system is derived from the reference design condition, according to the design
storm return period and the time taken for water to travel down the system.

The calculations have been carried out initially using the Micro Drainage Win Des ‘Storm’ program, which ignores
the effects of storage and surcharge. Design of open ditches is checked using the more complex Win Des
‘Simulation' programme, which allows for the beneficial effects of storage within the ditches.

The interface between the on-plot Terminal drainage system and the external drainage system designed by Arup is
shown on Drawing COR-AP-SD-001. The Terminal drainage layout is shown on Drawing COR-AM-TD-001/002 -
Terminal Drainage Plan.
&
The results of initial calculations were made available to Arup for des,@gh of the external drainage system. The final
calculations included here show some variation to these figureég,‘%mothe latest figures are generally less severe,
For simplicity, the figures given in the summary report hav%a & left unchanged. Full consistency checks will be
made during the detailed design of the drainage syste%@?;\}‘
y,\\oo@«
The on-plot drainage generally takes runoff withigs&@\%oundary road. A small amount of runoff from the area
outside the boundary road is also allowed forQo*Qtﬁér runoff, including runoff from the flare area and the ground
drainage from the admin buildings and car Egﬂ?areas is taken by the external drainage system, designed by Arup.
&

N
Calculations have been carried out on e basis of a common plant level of 100m (equal to 33.400m QD).
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SECTION A2 Design Storm Intensity and Return Period

The rate of rainfall has been assessed using the relationships given in ‘The Wallingford Procedure’, based on the
reference design condition of 45mm in one hour (100-year return period). The Appendix in ‘Volume 4 — The
Modified Rational Method’ is used.

Calculations are carried out using the WinDes software and manual estimations are included here as a cross-check
on the values computed by the software. These manual calculations also enable us to find a value of M5-60 which
correlates with the design case of “M100-60 = 45mm”.

The calculations below start with the value of M5-60 = 20mm. Rainfall intensities are assessed and the resulting
value of M100-60 is found. The value of M5-60 is then adjusted pro-rata to a value appropriate for M100-60 =
45mm. The detailed figures below are provided to show the derivation only and are not representative of the
45mm rainfall case. They are, however close and provide confidence in the output from the Win Des software. |t
is not considered necessary to re-run the figures for the correct M5-60 value.

&
NS
(Seed value); O{\\é‘ *M5-60min = 20 mm”
From Fig A.2, the figure of R in the previous calculations app@’rsgﬁ cover all circumstances. Therefore accept the
earlier figure; og"? & r=04
From Fig A.3b, obtain values of Z1 and insert in the sp@%gg‘heet below:
é
Storm Duration Storm Duration  Z1 éb@ 60 5-Year Depth
(Mins) {Hours) O\\ié? for Duration D
QQOQ\\ (M5-D) (mm)
5 0.083 0.4 20 8.00
10 0.166 Qo?/‘\ 0.56 20 11.20
15 0.25° 0.65 20 13.00
30 05 0.78 20 15.60
1 1 20 20.00
2 1.3 20 26.00
4 1.59 20 31.80
6 1.79 20 35.80
10 2.21 20 44.20
24 28 20 56.00
48 a5 20 70.00
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Use values in Table A-1 (of the Wallingford Procedure Vol 4) to give values of MT-D and intensity, for comparison
with Micro Drainage output.
Storm 5-Year Depth  M50-D 50-Year M100-D 100-Year
Duration for DurationD (mm) Intensity {(mm) Intensity
Hours) (MS5-D} (mm) {mm/hr) {mm/hr)
0.083 8.00 12.96 156.14 14.96 180.24
0.166 11.20 18.59 112.00 21.62 130.22
0.25 13.00 21.84 87.36 25.48 101.92
0.5 15.60 26.52 53.04 31.20 62.40
1 20.00 34.60 3460 40.60 40.60
2 26.00 44.46 2223 52.00 26.00
4 31.80 50.56 1264 62.01 15.50
6 35.80 59.79 896 69.09 11.52
10 44.20 71.16 712 8177 8.18
O 24 56.00  87.36 364 99.68 4.15
48 70.00 104.30 217 116.90 244
Red
From the above, it can be seen that the 100-year 1-hour rainfall corrggpondmg with the M5-60 value of 20mm used
in the original calculations is 40.6mm. This is fairly close to thg gggﬁlred value of 45mm.
o &
It can be seen from the above table that the M5-60 flgur@?@@% in the Micro Drainage computer runs should be
increased by a factor of 45/40.6 to suit the 100- -year r rainfall design value of 45mm. Therefore, the Micro
Drainage analyses have been carried out using tgé’ M% 60 value of 22.2rnm,
<© @
\
QO
3
&
00
O
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SECTION A3 RUNOFF COEFFICIENTS

A run off coefficient of 1.0 is used for paved areas and a runoff coefficient of 0.6 for unpaved areas.

The Modified Rational Method would be used in the United Kingdom for the design of urban drainage systems,
This is described in ‘Design and Analysis of Urban Drainage, Volume 4, The Modified Rational Method’. From
Section 4 it can be seen that the Volumetric Runoff Coefficient, Cv, would normally be taken as 0.75. A Routing
Coefficient, Cr, would be taken as 1.3. The overall runoff coefficient for impervious areas would, therefore, be 0.75
x 1.3 =0.975,

The documentation provided with the Micro Drainage Win Des program shows that a Routing Coefficient of 1.3 is
included in the program design.  The default value of Cv is 0.75. However, if itis required to adopt an overall
runoff coefficient of 1.0, as is the case here, a Cv of 0.77 can be entered. The overall runoff coefficient is then
0.77 x 1.3 =1.001.

When using the Modified Rational Method for design of urban drainage, ¢fis common to ignore runoff from pervious
areas. The Cv of 0.75, combined with Cr of 1.3, applied to impervi%u? areas, is considered sufficient to allow for
the runoff from both pervious and impervious areas. NN ,5\*

At the Corrib Terminal site, conditions cannot be descr@;%sés urban. For non-standard conditions, ‘The
Wallingford Procedure, Volume 1, offers Equation 23@ (\dﬂ\s a check, the overall catchment permeability has been
calculated in accordance with this equation, as s{sﬁyﬁ below:

S o
“PIMP is the percentage of catchment area c@&ered by impervious surfaces intended to drain to the storm sewer:
From the assessments of road areas wn@ﬁ:\\the original calculations it can be seen, by eye, that the impervious
areas represent less than 25% of the t&al areas (total area = pervious + impervious area). For this comparison
calculation, the impervious areas are, conservatively, taken to be 30% of the total areas”.

Percentage of catchment area covered by impervious surfaces; PIMP =30

SOIL is, conservatively, taken as the upper limit value of 0.5, from Section 7.4 of ‘The Wallingford Procedure’
{equivalent to a rock or peat surface); SOIL=0.5

From Section 9.4 and Fig 9.7 (Annual rainfall taken as 1450mm from Section 2.2.5 of document L3847-010-110-
0001 Rev A2); UCWI = 145

From Eqn 7.3;

= (0.829xPIMP) + (25.0xSOIL) + (0.078xUCWI) — 20.7; PR =27.980
This shows that an overall runoff coefficient of 0.3 would be adequate when applied to the overall catchment,

including the impervious areas. Allowing for an overall runoff coefficient of 1.0 applied to the impervious areas, a
conservative value of runoff coefficient for the pervious areas alone would be;

Cperv = ((0.3x1)-(0.25x1))/1; Cperv = 0.050
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As indicated above an overall runoff coefficient of 0.6 has been applied to the pervious areas.

It is considered

that a highly conservative design results, in line with the design requirement to avoid pollution caused by flooding.

As noted above for the impervious areas, a Cv value 0.77 has been used in the program input  In combination with
the Cr value of 1.3, a total runoff coefficient of 1.0 is applied to 0.6 x Pervious Area. This is equivalent to applying
a total runoff coefficient of 0.6 to all of the pervious area.

It can be seen that the calculations are conservative. Diltches on the Terminal Site should be well able to cope
with storm flows and minor local variations in rainfall, ditch profile, etc.

EPA Export 08-07-2014.23:43:47




Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no.frev
ame On-Plot Storm Drainage
Calc by Date Chel'd by Date App'd by Date
IM Nov ‘03

SECTION A4 DESIGN OF ON-PLOT OPEN DITCHES (RAINWATER)

Open ditches are laid flat where possible. This does not generate enough flow velocity to be self cleansing. Itis a
requirement that the on-plot ditches will be regularly maintained and that this should not present undue difficulty.
It should be noted that it may be necessary to provide handrail or grating to some ditches.

Open ditches are to be provided with a concrete lining, to minimise the possibility of ground pollution in the event of
a spill. In order to contain any spillage, the open ditches are designed to work without overtopping.

Open ditches have been sized initially using the ‘Storm’ program.  In order to confirm that the on-plot ditch system
will operate without flooding, calculations were transferred to the Micro-Drainage ‘Simulation’ program.  This
considers the backwater curve through the system and is expected to provide a more realistic result.

The on-plot open ditches have a sprayed concrete lining. The purpose of the lining is to avoid ground
contamination by oil spillage.

The areas draining to each ditch have been marked on the Catchment Ag&as drawing included at Appendix A10.

&
&
There are six ditch systems making up the total on-plot ramwg\ér@ch system. These are:
* North-West outfall ditches. § eé
L
» North-East outfall ditches. QQ\’&&
o East outfall ditches. @%&\é‘
o
* South-East outfall ditches. 0\'&%&
N
¢ Firewater pond area ditches. QQQ®
¢ West outfall ditches. \6\
&
O

Drawings showing the run numbers used in computer calculations for each ditch length are included at Appendix
All,

Following the summary of calculated outflows, below, are:
e Detailed summation of areas draining to each ditch.

»  Win Des calculations output.

Ad.1 Summary of Qutflows from On-Plot Ditches:

Given below are the summaries of the outflows from the Terminal Site ditches. These outflows are givenfora 1in
100-year storm, based the reference design condition, using the *Simulation’ design software.  As indicated in the
Introduction, above, these are vaiues resulting from initial runs and it is not considered necessary to revise the
figures to reflect changes of small effect in the final calculation runs which follow.
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[ Ditch System Outflow Invert Level | Time of Concentration | Max Flow
(m) {min) (Vs)
NW Ditch outfall 98.400 13-21 120
NE Ditch outfall 98.816 8-14 180
E Ditch outfall 98.735 9-16 151
SE Ditch outfall 97.900 15-25 261
Firewater pond ditches 98.250 13-23 329
W Ditch outfall 99.000 9-15 205

The range of times of concentration is given as it was noted that the times of concentration calculated in
‘Simulation” were much longer than output from the original *Storm’ calculations. It has been recommended to
Arup that the effect on the perimeter drain system of the range of times of concentration should be considered.

A4.2 ‘Simulation’ Runs for On-Plot Ditches &

&

’\.
As noted in the Introduction, above, it was decided to analysgﬂﬁe@nch systems using the Micro Drainage
‘Simulation’ package. The package analyses the backwa&ﬁ? g}}ve in individual pipe lengths and links the water

levels of adjacent pipe lengths to calculate the overall itéggﬁ% the system.
P

&
The network data have been brought in to the * S}%Ij[on package, on the following basis:
+ Trapezoidal ditch invert levels include a ffcg@inal fall of up to 10mm, to allow the program to function, the
program expects channels laid falls. (Héctangular channels will be constructed to falls).
+ A standard head loss coefficient of has been applied at all the manholes called up in the network data.
This is intended to make some allowance for the losses at bends which are not included in the current network
model.
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Client: Shell E & P Ireland Ltd. Jab Ref.
Plant: (Gas Reception Terminal L3882
Location: Corrib Shest no./rav
On-Plot Storm Drainage
Calc by Date Chek'd by Date App'd by Date
IM Nov ‘03
A4.3 DRAINED AREA SUMMATIONS FOR INDIVIDUAL DRAIN RUNS (TIE [N POINT 1
Ad4.3.1 NORTH WEST OUTFALL DITCH SYSTEM — AREAS DRAINING TO DITCHES

Description Contributing Drain Area Area Cv,Runoff Area Sumof Comment
to Pipe Length Length Breacth Coefficient (m2) Areas
Length (m) {m) (m) (If Partially (m2}

Road 1.000 140 75 3 1 25
Road 55 3 1 165
Road 20 3 1 60
Road 8 3 1 24
Pervious Area 50 15 06 450
Pervious Area 25 15 06 25
Pervious Area 45 13 06 351
Road 3 70 1 S210 1nome
1.001 10 0 0 o o Carries
Road 1.002 < N 3 g 15
Road 3 2% O 1 75
Road NS S 06 18 I/
Road 2.000 5 2 S 1 &
Road 3 65%36 1 45
Road 1560515 06 135  240me
1.003 10 Q&}& 0 0 0 Carrier
Road 3.000 57 & 20 1 60
Road 80 3 1 180
Road & 3 B 1 4
Pervious Area ¢ s 1 06 33 6T
3.001 10 0 0 0 0 Carrier
Road 3002 20 28 3 1 84
Road 3 18 1 54
Pervious Area 25 12 06 180 318n2
Road 4.000 18 25 3 1 75
Road 3 15 1 4
Pesvious Area 7 12 06 S0 170m2
3.003 10 0 0 0 0 Carrier
5.000 %5 95 3 1 285
% 3 06 171 45%me
3.004 45 45 3 1 135
45 3 06 81 216me
6.000 120 110 3 1 3%
115 3 06 207 S7ne
Tota =ie
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Shest noJfrev
ame On-Plot Storm Drainage
Calc by Date Chek'd by Date App'd by Date
M Nov ‘03
A4.3.2 NORTH EAST OUTFALL DITCH SYSTEM — AREAS DRAINING TO DITCHES (TIE IN POINT 2

Description

NE Outfall Ditches

Penvious Area
Pervious Area

Total

Contributing Drain

1.000

1.001
2000

1.002
3.000
1.003

4.000
1.004

5.000

6.000

7.000

1.005
1.006

(m) (m) (If Partially
Pervious)
40 34 10 06
30 5 06
35 3 1
15 3 1
15 3 1
13 15 3 1
6 0 0 0
35 50 3 1
15 3 1
11 8 1
35 5 %69
29 25 3 &9
2 6 SV 08
13 18 S 1
10 0 SO 0
N\
13 18 3393 1
75 & 3 1
\’\ ,\‘(‘\\ 20 06
o8 w 06
7B & 3 1
A 3 1
oy 35 52 09
150 142 3 1
142 3 06
140 40 3 1
9% 3 1
40 3 06
95 3 06
10 0 0 0
14 0 0 0

F38

BReocrdoB8sBosas

3

~IBB8Bes

1

Area Area Cv,Runoff Area Sumof Comment
Length Length Breadth Coefficient (m2)
(m)

Areas
(me)

534 m2
Carrier

388 m2

154 me2

54 m2
Carrier

54 m2

1797 m2

1914 75% future paving allowed

682 m2

633 m2
Carrier
Carrier

62102
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: (Gas Reception Terminal L3882
Location: Corrib Sheet no frav
ame On-Plot Storm Drainage
Calc by Date Chek'd by Date App'd by Date
IM Nov ‘03
A4.3.3 EAST OUTFALL DITCH SYSTEM — AREAS DRAINING TO DITCHES (TIE IN POINT 3)

Description Contributing Drain Area  Area  Cv,Runoff Area Sumof Comment
to Pipe Length Length Breadth Coefficient (m2)  Areas

Length (m) (m) (m (if Partially (m2)
Pervious)

E Quifall Ditches

Road 1.000 120 140 6 1 840

Road 3 28 1 84

Pervious Area 40 10 06 240

Pervious Area 85 6 06 306 1470nm2
1.001 9 0 0 0 0 Carrier

Aoad 1.002 24 30 3 1 90

Pervious Area 25 15 06 225 31512

Road 2.000 32 30 3 1 20

Pervious Area 32 20 065 384 4A7Ame

Road 3.000 22 3 28 e 84

Road 23 3 8 69

Pervious Area 8 2gz¢° < 06 % 249
2.001 10 0 & 0 0 Carrier

Road 1003 53 5 & 1 7

Pervious Area 186 53 06 572

Pervious Area {4‘%&’\‘ 40 06 288

Pervious Area o 06 216 1151me
1.004 10 5 0 0 0 0 Carrier
1.005 146" 0 0 0 0 Carrier

00
Total [aese)me
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant; Gas Reception Terminal L3882
Location: Corrib Sheet no.frev
ame On-Plot Storm Drainage
Calc by Date Chek'd by Date App'd by Date
IM Nov ‘03
A4.3.4 SOUTH - EAST OUTFALL DITCH SYSTEM — AREAS DRAINING TO DITCHES (TIE IN POINT 4

Description Contributing Drain Area  Area Cv,Runoff Area Sumof Comment
Length Length Breackh Coefficient (m2) Areas

to Pipe
Length

SE Outfall Ditches
Road

Penvious Area
Road

Pervious Area

Road
Pervious Area
Road
Pervious Area

Road
Pervious Area

Road
Pervious Area
Pervious Area

Road
Pervious Area
Road
Pervious Area
Pervious Area
Road
Pervious Area

Road
Road
Road
Pervious Area
Pervious Area
Pervious Area

Pervious Area
Pervious Area
Pervious Area

Pervious Area

Total

1.000
2.000

2,001
1.001

3.000

3.001
1.002

1.003
1.004
1.005
4.000

1.006

5.000

5.001
5.002

1.007
6.000

6.001
6.002

1.008

1.009
1.010

(m)

{m) {m} {If Partially (m2)
Pervious)
24 3 2% 1 78
28 24 06 408  481m2
24 3 24 1 72
4 24 06 58 130me
10 0 0 0 Carrier
31 3 33 1 %9
28 3 06 554 653Q
13 3 13 1 a9
4 13 06 31 70 m2
10 0 0 0 Carrier
19 3 10 1 o
20 10 06 4> 120  150m2
10 0 0 & Carrier
0 3 10 &1 a0
2 45 H5° 08 50
10 129 d&g\* 06 102 92me
10 0 oo%« 0 Carrier
a4 50 & ¢ i 150
1296”10 06 T 22nm
® &S W 1 210
s2 55 06 3%
P 12 06 144 750nme
IS 3 30 1 90
16 25 06 240 330ne
12 0 0 0 Carrier
86 3 48 1 144
3 20 1 60
3 10 1 30
15 10 06 9
23 12 06 166
52 8 06 250 7392
10 0 0 0 Carier
38 3 50 1 150
14 46 06 3B 5%
10 0 0 0 Carrier
115 3 115 1 345
5 115 06 3795 4140ne
70 3 10 1 30
55 12 06 3%
21 10 06 16 552me
18 0 0 0 Carvier
80 0 0 0 Carier
m2
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: (Gas Reception Terminal L3882
Location:  Corrib Sheet no frev
ame On-Plot Storm Drainage
Cale by Data Chek'd by Date App'd by Date
IM Nov ‘03
A4.3.5 FIRE WATER POND SYSTEM DITCHES — AREAS DRAINING TO DITCHES (TE IN POINT 5}
Description Contributing Drain Area Area  Cv,Runoff Area Sumof Comment
to Pipe Length Length Breadth Coefficient (m2) Areas
Length (m} (m) (m) (If Partially (m2)
Pervious)
FW Ditches
Pervious Area 1.000 59 65 10 06 390 390 m2
1.001 8 0 0 1 0 Carrier
Pervious Area 2.000 59 65 275 06 1073 1073m2
Pervious Area 1.002 105 85 20 06 1020 1020m2
Penious Area 3.000 65 43 20 0.6 516
Road 45 3 1 135 651 m2
1.003 10 0 0 1 0 Carrier
Pervious Area 4.000 112 100 15 06 900 900 m2
1.004 10 0 0 0 (Negiigible)
Pervious Area 5.000 165 145 14 86 1218
Pervious Area 20 148 506 168
Road 145 3N 1 4%
Road 2 & 1 0 issim
Pervious Area 6.000 52 B S 06 25 25
5,001 10 0:,5¢ 0 0 0 Carrier
Penvious Area 1.005 82 @f\\o*“ 15 06 810
Road Qé&? 3 1 2565 1085m2
Pervious Area 7.000 162 \00 13 06 546
Pervious Area L 80 2 06 792
Pervious Area 00&5? 10 2 06 1
Pervious Area 10 22 0.6 132
Road 145 3 1 435
Road 2 3 1 60 2097 m2
Penvious Area 8.000 133 75 8 06 360
Pervious Area 33 2 06 436
Pervious Area 2 12 06 158
Pervious Area 2 10 0.6 132
Road 135 3 1 405 1491 m2
7.001 10 0 0 0 0 Carrier
Total carried to next sheet 10822.5 me
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Client: Shell E & P Ireland Ltd. Job Ref.

Plant: Gas Reception Terminal L3882

Location:  Corrib Sheet no.frev

ame On-Plot Storm Drainage
Calc by Date Chck'd by Date App'd by Date
M Nov ‘03
A4.3.5 FIRE WATER POND SYSTEM DITCHES — AREAS DRAINING TO DITCHES (Cont’d)
Description Contributing Drain Area Area Cv,Runoff Area Sumof Comment
to Pipe Length |Length Breadth Coefficient (m2) Areas
Length (m) (m) (m) (f Partially (m2)
Pervious)
Carried forward from previous sheet 10823 (input manually)
Penvious Area 1.006 100 65 15 0.6 585
Penious Area B K Y 0.6 630
Road 100 3 1 30 1515m2
Penious Area 9.000 55 7 b 0.6 567
Road 55 3 1 166 7R me
1.007 14 0 0 0 0 Canier
Penious Area 10.000 K3 4] 3 06 162
Road P0 3 1 4,270 432/ 2
Penious Area 11.000 15 15 06 s> 135
Foad 20 3 R A
Roed 5 3 NF1 5 2
10.001 8 0 oQooﬁé‘ 0o 0 Carrier
1.008 8 3 Qqé@&\ 06 168 1e8ne
S’
Total area \.\(\“%)5\0 "'2
E
N
,\Q
\O
&
QO
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no.irev
On-Plot Storm Drainage
Calc by Date Chck'd by Date App'd by Dala
IM Nov ‘03

A4.3.6 WEST QUTFALL DITCH SYSTEM — AREAS DRAINING TO DITCHES (TIE IN POINT 6)
Description Contributing Drain Area  Area Cv,Runoff Area  Sumof Comment
Length Length Breadth Coefficient (n2)  Areas
(m) (m}  (m) (i Partially (me)
Pervious)
W Outfall Ditches
Road 1.000 125 3 15 1 45
Foad 22 2 1 4
Road 3 %0 1 20
Foad 15 3 1 4
Penvious Area 38 87 06 1984
Foad 35 30 1 60
Pervious Area 20 30 06 30
Penvious Area 23 3 06 M Mom
1.001 10 0 0 0 Carrier
Foad 1.002 17 18 3 1 =
Aoad 3 6 1 &
Pervius Area 15 6 06 954
Pervious Area 25 9 868 13 261 m2
Road 2.000 143 % 3 S 25
Foad 80 3 Qoéf& 1 240
Foad 3 TS 1A
B <
Penvious Area 17 o 06 938
Road 20 4P 1 30
Pervious Area 0 (S5 06 0 19m
1.003 10 S 0 0 Carrier
3.000 %5 g 3 1 246
$3 6 1 8
S 80 3 06 144
3 10 06 18 4%m2
4.000 140 3 140 1 420
15 3 1 45
3 140 06 252
12 3 06 2 TIm
4001 13 0 0 0 Carrier
4002 18 15 3 1 45
20 3 1 &
15 3 06
3 15 06 7 159m2
1.004 13 0 0 0 Carier
Tota &5
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Amec Capital Projects Ltd

O 11 The Boulevard
Crawley
| West Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
N W Qutfall Ditches

Date 11 November 2003

File N W Outfall Ditches.SWS

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro

Location - scotland & Ireland

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Return Period (years) 100 volumetric Runoff coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.000
maximum Rainfall (mm/hr) 0 pepth from Soffit to G.L. {m) 0.001
Foul Sewage (1/s/ha) 0.00 Mmin vel. (m/s - Auto Design Only) 0.25
o'flow setting (*Foul only) 0 Mmin Slope (1:X - optimisation) 1000
(:j pesigned with Level soffits
Network Design Table
éo& I
'. oy Length Fall  slope  Area T.6. & DWF k_ HYD DIA
(m (m) (1:x)  (ha) ggiﬁgs Q/s) (mm) secT  (mm)
1.000 140.00 0.010 14000.0 0.172%2.00 0 15.000 \/ -3
1.001 10.00 ©.002 5000.0 O. & 0.00 0 6.000 \ -3
1.002 30.00 0.002 15000.0 33 &  0.00 0 15.000 \/ -3
O
2.000 15.00 0.120  125.9¢8%024  2.00 0 0.600 o 150
1.003  10.00 0.020 méoq 0.000  0.00 0 6.000 \/ -3
)
3.000 57.00 0.002 28 .0 ©0.066  2.00 0 15.000 \/ -2
3.001 10.00 0.002 00.0 0.003 0.00 0 6.000 \/ -2
3.002 30.00 0.05%§> 600.0 0.032 0.00 0 6.000 ] -102
4,000 18.00 0.100 180.0 0.017 2.00 0 0.600 o 150
(:) 3.003 10.00 0.020 500.0 0.000 0.00 0 6.000 Il =102
I 5.000 95.00 ©.006 15833.3 0.046 2.00 0 15.000 \/ -2
Network Results Table
PN Rain T.C. ~US/IL E.Area E.DWF Foul Infil. vel CAP_ Flow
(mm/hr) (mins)  (m) thay Ci/s) CQ/s) (i/s) /sy (V/s) (1/s)
1.000 0.0 16.5 99.474 0.171 0 0 0 0.16 54 0
1.001 0.0 17.0 99.464 0.171 0 0 0 0.32 107 0
1.002 0.0 20.2 99.462 0.209 0] 0 0 0.16 53 0
2.000 0.0 2.3 99.400 0.024 0 0 60 0.90 16 0
s
&;' 1.003 0.0 20.4 98.980 0.233 0 0 0 1.00 338 0
3.000 0.0 12.5 99.624 0.066 0 0 0 0.09 16 0
3.001 0.0 13,2 99.622 0.06S 0 0 0 0.26 46 o
3.002 0.0 13.8 99.620 0.101 o 0 0 0.81 219 0
4.000 0.0 2.4 99.400 0.017 0 0 0 0.75 13 0
O 3.003 0.0  14.0 99.300 0.118 0 0 0 0.89 240 0
5.000 0.0 15.0 99.5624 0.046 0 0 ¢ 0.12 22 0
I
|
d
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[ Amec Capital Projects Ltd

11 The Boulevard
= Crawley
| West Sussex RH10 1UX

- N W Outfall Ditches

Shell E & P Ireland Ltd
Corrib Project

Date 11 November 2003 Designed By IM
Fite N W Outfall Ditches.SWS | Checked By
Micro Drainage Storm W.7.6 (¢)1982-2001 Micro Dralnage
Network Design Table JI
PN Length Fall Slope Area  T.E. DWF k HYD DIA |
(mg) (m) {1:x) ¢(ha) (mins) (1/s) (mm) SECT (mm)
3.004 45.00 0.050 900.0 0.022 0.00 0 6.000 |_| -102
6.000 120.00 0.010 12000.0 0.054 2.00 0 15.000 \/ -2
1.004 13.00 0.250 52.0 0.000 0.00 0 0.600 o 750
Network Results Table
. PN Rain us/IL E.Area E.DWF Foul Infil Flow
(mm/hr) (m1n5) (m) thay Ci/fs) Q/sd (1/s) (m/S) (1/5) /s
3.004 0.0 16.2 99.280 0.186 0 0& 0 0.66 179 0
6.000 0.0  16.3 99.624 0.054 0 {\@3 0 0.14 25 0
1.004 0.0 20.5 98.660 0.473 @‘Q@Oo 0 3.89 1717 0
SO
G
SN
N
i
sSS
€
\.6\ |
o°°§ |
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[ Amec Capital Projects Litd

O

11 The Boulevard
Crawiey
West Sussex RH10 1UX

Shell E & P Ireland Lid
Corrib Project
N W Outfall Ditches

Date 11 November 2003
Fite N W Outfall Ditches.SWS

Designed By IM
Checked By

Mic

ll%‘:'ixgﬁgg
T’ ngrt o

R

Micro Drainage .

Storm W.7.6 {c)1982-2001 Micro Draina

ge

®__

The following hydraulic sections have been used in this network

NOTE: 'Diameters less than 66 refer

section numbers < 0 are taken from the file DITCH.SEC

Section Conduit

Number Type

-2 \/

-3

-102 -1

to section numbers of hydraulic

conduits. These conduits are marked by the symbols:- [J box

culvert, \/ open channel, oo dual pipe, ooo triple pipe, © egg.

Major Minor  Side
Dimn. Dimn. Slope
(mm) (mm)  (Deg)

300 300 45
300 450 45
900 300
)
A
<9.éé>
S
S
S
S
QQ\ \‘\\Q
\C’OQ
,\0
c§§¢>

corner
splay
mm)

4*Hyd Xsect

Radius
(m)

0.627
0.860
0.720

Area
(m2)

0.180
0.338
0.270
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Amec Capital Projects Lid
11 The Boulevard Shell E & P Ireland Ltd
Cj' Crawiey Corrib Project
West Sussex RH10 1UX N W Outfall Ditches
Date 11 November 2003 Designed By IM
File N W OQutfall Ditches.SIM | Checked By -
Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage
Summary of Resuits

I return Period (years) 100 Analysis Time Step (seconds) 5 |
storm Duration (mins) 15 DVD Status OFF
Margin for Flood Risk warning (mm) 300 Inertia Status OFF !
wWater Lev. surcharged Flooded Flow, overflow Pipe Flow !
i (m) pepth (m) Vol (m3) capam/ty a/s) (1/s) Status
1.000 99.925 0.001 0.000 0.49 0 94 FLD RISK
1.001 99,815 -0.099 0.000 0.15 0 27 0K
1.002 99.802 -0.110 0.000 0.18 0 29 0K
2.000 99,517 -0.033 0.000 0.96 1] 13 0K
1.003 99.112 -0.318 0.000 0.17 0 31 0K
3.000 99,924 0.000 0.000 0.46 0 36 0K
(:} 3.001 99.844 -0.078 0.000 0.29 0 25 0K
: 3.002 99.709 -0.211 0.000 0.20 0 34 0K
| 4.000 99.502 -0.048 0.000 0.80 0 9 0K
3.003 99,451 -0.149 0.000 0.29 0 40 0K
5.000 99.924 0.000 0.000 0.31 0 25 QK
3.004 99,444 -0.136 0.000 0.4%9 ) 0 72 oK
6.000 99.924 0.000 0.000 0.36 $¥ 0 30 0K
1.004 99,019 -0.391 0.000 0.16Q§§ 0 122 0K
S
)
NE |
é& Q
Qo.@6 |
NN
N
&
S
QQ\ \‘\\Q
\C’OQ
S
éé$
O
O
|
1
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Amec Capital Projects Lid

O

11 The Boulevard Shell E & P Ireland Lid T

Crawley Corrib Project E,J@hf
 West Sussex RH10 1UX N W Outfall Ditches ﬂ«W

Date 11 November 2003 Designed By IM x

File N W Outfall Ditches.SIM | Checked By —

Micro Drainage Simulation W.7.6 (c)1982-2001 Mlcro Dralnage

Global Variables

Region . FSR - Scotland & Ireland
rReturn Period (yrs) 100
M5-60 (mm) 22.200
Ratio 0.400
va1umetr1c runoff Coef 0.770
profile Type summer
PIMP (%) 100
Areal Reduction Factor 1.000
storm Duration (mins) 15
Hot Sstart (mins) 0
Manhole Headloss Coefficient 1.000
MADD Factor * 10m3/ha_sStorage 1.000
Foul Sewa?e/Hectare (1/s) 0.00
additional Flow - % of Total Flow 0
Number of Input Hydrographs 0
Number of Time/Area Diagrams 0
Number of Bifurcations 8

Number of overflows

Number of Off-Line Controls 0
Number of Tank Sewers & 11
R
>
N 3
Freely Qischarggg@utfalls
6?@&

outfall outfall c? el I.Level D,L B
Pipe Number MH/N05§P~$ m) (m) (mm)  (mm)

1.004 Q 35 100.000 98.410 1200 0

X
&&6\

S
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[ Amec Capital Projects Ltd

' 11 The Boulevard
Crawley
West Sussex RH10 1UX

Shell E & P lreland Ltd

Corrib Project
N W Qutfali Ditches

Date 11 November 2003
File N W Outfall Ditches.SIM

Designed By IM
Checked By

Micro Drainage

Simulation W.7.6 (c)1982-2001 Mlcro Dramage

e

Network Details

Length Fall Slope Area T.E.
A % (m) (1:x) (ha) (mins)
| 1.000 140.00 0.010 14000 0.171  2.00
1,001 10.00 0.002 5000 0.000  0.00
1.002 30.00 0.002 15000 0.038  0.00
2.000 15.00 0.120 125 0.024  2.00
| 1.003 10.00 0.020 500 0.000  0.00
5 3.000 57.00 0.002 28500 0.066  2.00
3,001 10.00 0.002 5000 0.003  0.00
- 3,002 30.00 0.050 600 0.032  0.00
4.000 18.00 0.100 180 0.017  2.00
3,003 10.00 0.020 500 0.000  0.00
= 5.000 95.00 0.006 15833 0.046  2.00

3.004 45.00 0.050 900 0.022 0.
6.000 120.00 0.010 12000 0.054 o«?jgz‘ﬁ%
1.004 13.00 0.250 52 o.oggéiébo.oo

S
<

USMH us/cL us/IL U Ds/CL

g NO. (m) m 49 o (m)
1.000 1 99.925 99. 4% ~§90 001 101.000
1.001 2 101.000 99.4 1.086 101.000
1.002 3 101.000 39. 45& 1088 '99.925
2.000 4 99.925 C§§é4oo 0.375 99.925

|

1.003 5 99.925 98.980 0.495  99.925
@) 3.000 6 99.925 99.624 0.001 101.000
3001 7 101.000 99.622 1.078 101.000
3.002 8 101.000 99.620 1.080 99.925
4.000 9 99.925 99.400 0.375 99.925
3.003 10 99.925 99.300 0.325 99.925
5.000 11 99.925 99.624 0.001  99.925
3.004 11 99.925 99.280 0.345 99.925
6.000 12 99.925 99.624 0.001  99.925
1.004 12 99.925 98.660 0.515 100.000

Rain

Pro

DS/IL
(m)

99,
99.
9s.
99.
98.
99.
99.
99,
9s.
99.
899,
99.
99.

.410

98

464
462
460
280
960
622
620
570
300
280
618
230

614

(mm)
15.
6.
15.
0.
6.

1s5.

ps/pep Ctri  US/MH
m) No.

6
6
0.
6

k

000
000
000
600
000
000
.000
.000
600
.000
.000
.000
.000

.600

.086
.088
.015
.495
.515
.078
.080
.055
.475
. 345
.007
.395
011

.840

o O 0 0O 0 O OHFE O O OFHR

Hyd

sect

\
\

-~
e

|-
\/

8]

Dia
(mm)

750

{mm)

1200
1200
1200
1200 -
4 1200
1200
4 1200
4 1200
1200
4 1200
1200
4 1200
1200

4 1200

b
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i{;r"'x ey g1y T __:';_h- SRRt BT E o) _;,.; 3 3 St ,:ﬁ
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prtat e :- P i i et o - L %‘%ﬁ m (} = IRl \ i),
!fé_ __‘:E.T- ’3‘. ; ﬁ:ﬁl %%\E;; & : 'MIF':"_ in}:ﬁ‘%i":‘ﬁ‘;ﬁ : ‘ m : n375]
R o Rbonasd Gyl T 1] 96.668| 99160 0.742] __ 0.008] _ 0.000
o L e R #%f e L 2] 98.717] 99.160 0.693] _ 0.000] _ 0.000
! o : T e i & 3] 98.843] 99.160 -0.567|  0.000]  0.000
SR e, g %@% 4] 99.007| 99.150 -0.403]  0.000]  0.000
; g e e Seivy 5| 99.010] 99.160 -0.400]  0.000]  0.007
: 4 P 6/ 99.010] 99.160 -0.400 0.000 0.912
; : 7{ 99.010] 99.160 -0.400 0.000 0.819
' 8]  93.011] 99.160 -0.399 0.000 0.031
- 9] 99.012] 99.160 -0.398 0.000 0.051
10 99.015] 99.160 -0.395 0.000 0.076
) 11| 95.018] 99.160 -0.392 0.080 0.104
12| 93.019] 99.160 -0.391 0.000 0.121
n=———=5- 13| 99.018] 99.160 -0.392 0.008 0.122
. 14| 99.016] 99.160 -0.394 0.000 0.112
E SRR 15| 99.015] 99.160 -0.395 0.006) 0.098
5 S : 16] 99.014] 99.160 -0.395 0.000 0.086
: it : E;{‘, Sy 17| 99.013] 99.160 -0.397 0.000 0.074
el : : 3 ey e 18] 99.012] 99.160 -0.398 0.000 0.065
; i iR R 19] 99.012[ 99.160 -0.398 0.000 0.057
‘ - : LR (ol 20 99.012[ 99.160 -0.398 0.000 0.049
: 2t , A 21} 99.011] 99.160 -0.399 0.000 0.043
7 : @2{,‘ 22] 99.011] 95160 -0.399 0.000 0.038
% P 23] 99.011] 99.160 -0.399 0.000 0.034
S " 24 990 93.160 -0.399 0.000 0.031
i 25| 98011 939.160 -0.398] 0.000] 0.027
264\ <99.010] 99.160 -0.400 0.000 0.025
2 2¢O 99.010] 99.160 -0.400 0.000 0.022
= " 99.010] 93.160 -0.400 0.000{ 0.021
: ; R’ > 29|  99.010] 99.160 -0.400 0.000 0.019
1% = {1 30| 99.010] 99.160 -0.400 0.000 0.017
ROy 31| 99.010[ 99.160 -0.400 0.000 0.016
i ‘ SRLF 32| 93.610] 99.160 -0.400 0.000 0.015
A 05 A 33| 99.010] 99.160 -0.400] ___0.000] _ 0.014
e il Ll 34] 99.010] 99.160 -0.400] 0.006] 0013
i ,‘ b 35| 99.010] 99.160 -0.400 0.000 0.012
& i 36/ 99.010] 99.160 -0.400 0.000 0.012
s e = 371 99.010] 99.160 -0.400 0.000 0.011
- : |38 99.010] 99160 -0.400]  0.000]  0.011
! 39] 99.010] 99.160 -0.400 0.000 0.010
o ; 40 93.010] 99.160 -0.400 0.000 0.009
SR ey 5 41| 99.010] 99.160 -0.400 0.000/  0.009
L G L 42| 98.010; 99.160 -0.400 0.000 0.008
5 i i 43| 99.010f 99.160 -0.400 0.000] o0.008
: 7 : 44] 99.010] 99.160 -0.400 0.000 0.007
A & : 45| 99.010] 99.180 -0.400] _ 0.000] _ 0.007
5 : 2 46| 99.010] 99.160 -0.400 0.060 0.007
5 Sk 47| 59.010/ 99.160 -0.400 0.000 0.006
< : 48] 99.010] 99.160 -0.400 0.000 0.006
; e ¥ ; D e £ : T 3 I
7h X b T i At ke = Ly
Tolal V (p )
4_ T a2 Zo S MR (~ -y VIV
58 & Nt S— cPvTiek . (D muss Reo
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Amec Capital Projects Lid

@)

11 The Boulevard

Crawley

West Sussex RH10 1UX

Shell E & P Ireland Ltd.
Corrib Project
N E Qutfall Ditches

Date 14 November 2003
File N E Outfall Ditches.SWS

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (¢)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Return Perjod (years)
M5-60 (mm)
Ratio R
Maximum Rainfall (mm/hr)
Foul sewage (1/s/ha)

0'flow setting (*Foul only) 0
pesigned with Level soffits

Location - scotland & Ireland

Global Variables

100 volumetric Runoff Coeff. 0.77
22 . Infiltration % 0
0.40 Minimum Backdrop Height (m) 0.000
0 pepth from soffit to G.L. (m) 1.200

0.00 Min vel. (m/s - Auto Design only) 0.25
Min Slope (1l:X - Optimisation) 1000

PN

.000
.001

.000
.002
.000
.003
.000
.004
.000
.005

[ LY, TR = R - R PV B N e el a

H v = B = w2 N e

PN

.000
.001

.000
.002
.000
.003
.000
.004
.000
.005

Liﬂﬁfh

40.
.00

13.
289.
13.
10.
13.
75.
78.
10.

00

00
00
00
00
00
00
00
00

Fall slope Area T.E. SWE k HYD DIA

(m) (1:x)  (ha) (m1nsl§§(1/s) (mm)  SECT (mm)

0.005 8000.0 0.053 &Z00 0 15.000 \/ -2

0.002 300010 01000 ;6.0 0 6.000 \/ -2
O

0.002 6500.0 0.Q¥3" 2.00 0 15.000 \/ -2
< .

0.004 7250.0&@;&1& 0.00 0 15.000 " \/ -3

0.001 1300093:0.005  2.00 0 15.000 \/ -1

OIS
0.075 13@% 0.000  0.00 0 6.000 \/ -3
0.001 3§900.0 0.005  2.00 0 15.000 \/ -1
Q

0.170¢° 441.2 0.180  0.00 0 15.000 || -103

0.010 7800.0 0.191  2.00 0 15.000 \/ -3

0.100  100.0 0.000  0.00 o 6.000 \/ -3

Rain T.C.
{mm/hr) (mins)

.O O O O 0O O 0O o 0o
o O O O 0o O o o O'O

W0 O W K o B W W

~N O N o O a2 N

us/Il. E.Area E.DWF Foul Infil. vel CAP Flow
(m) (ha) (Q/s) Q/s)y Q/sy (m/s) (Q/s) (1/s)

99.
Q9.

99.

99

99,
99.
99.
99,

29

99,

Network Design Table

Network Results Table

I T T - R
624  0.039 0 0 o 0.19 34 o |
.467  0.108 0 0 0 0.22 76 o |
724 0.005 0 0 o o011 11 o |
463  0.113 0 0 0 1.94 655 0. |
724 0.005 0 0 o o1 1 0 |
388 0.298 0 0 0 1.03 555 o |
474 0,191 0 0 0 0.22 73 o
218 0.489 0 0 0 2.24 756 0
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Amec Capital Projects Ltd

11 The Boulevard
Crawliey
West Sussex RH10 1UX

Shell E & P Ireland Ltd.
Corrib Project
N E Qutfall Ditches

Date 14 November 2003
File N E Outfall Ditches.SWS

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (c}1982-2001 Micro Drainage

@

Network Design Table
PN Length Fall slope Area T.E. DWF k HYD DIA
{m {m) (1:x) (ha) (mins) (1/s) (mm) SECT (mm)
6.000 150.00 0.010 15000.0 0.068 2.00 0 15.000 \/ -3
7.000 140.00 0.010 14000.0 0©.063 2.00 0 15.000 N\ -3
1.006 14.00 0.150 93,3 0.000 0.00 0 15.000 o] 450

Rain T.C
{mm/hr) (mi

PN

né)
6.000 0.0 18.1
7.000 0.0 16.5
1.006 0.0 18.3

Network Results Table

us/IL E.Area E.DWF Foul
(m) (ha) (Q/s) (/s)
99.474 0.068 0 0_
&
99.474 0.063 0 @3
S
99.118  0.620 &S 0
O A
N
G
SO
NG
O =S
S
S
N
QQ\ A‘\\Q
o

4\0

,\0
&
00

Infil
(1/s)

N vel CAP Flow
m/s) (1/s) (1/s)
|
0 0.16 53 0o |
0 0.16 54 0
0 1.26 200 0
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O

Amec Capital Projects Lid

11 The Boulevard Shell E & P Ireland Ltd.

Crawley Corrib Project

West Sussex RH10 1UX N E Outfall Ditches

Date 14 November 2003 Designed By IM - .

File N E Outfall Ditches.SWS | Checked By Emetbredie
Micro Drainage Storm W.7.6 (c)1982-2001 Micro Drainage

.Q

The following hydraulic sections have been used in this network

NOTE: 'Diameters less than 66 refer to section numbers of hydraulic
conduits. These conduits are marked by the symbols:- [] box
culvert, \/ open channel, oo dual pipe, ooo triple pipe, O €gg.

section numbers < 0 are taken from the file Ditch.sec
Major Minor Side Corner 4*Hyd XSect

section Conduit : :
pimn. Dimn. Slope Splay Radius Area
Number  TyPe  (gm)  (mm)  (peg) (mm) (W)  (m2)

-1 \Vi 300 200 45 0.462 0,100
=2 N 300 300 45 0.627 0.180
-3 \V4 300 450 45 0.860 0,338
-103 11 1200 450 1.029 0.540
&
&
ﬁé\
G
SN
L&
558
S
O
QQ\ A‘\\Q
\C’OQ
,\0
o‘\éé\
e,
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Amec Capital Projects Lid

11 The Boulevard
Crawley
West Sussex RH10 1UX

Shell E & P Ireland Lid
Corrib Project
N E Qutfall Ditches

Date 14 November 2003
File N E Outfall Ditches.SIM

Designed By IM
Checked By

T A R g T
A Sy

5}

Ty} -
i A

Micro Drainage

Simulation W.7.6 (c)1982-2001 Micro Drainage

Return Period (years)
Storm Duration (mins)

Summary of Results

100 Anzlysis Time Step (seconds)
15 DVD Status OFF

margin for Flood Risk warning (mm) 300
py  Water Lev. surcharged Flooded Flow/

{m) pepth (m) vol (m3) capacity

1.000 99.915 -0.009 0.000 0.38
1.001 99,840 -0.079 0.000 0.27
2.000 99.860 -0.064 0.000 0.27
1.002 99,819 -0.098 0.000 0.28
3.000 99,819 -0.105 0.000 0.07
1.003 99.619 -0.294 0.000 0.14
4.000 99,819 -0.105 0.000 0.07
1.004 99.612 -0.226 0.000 0.26
5.000 99.924 0.000 0.000 0.57
1.005% 99,586 -0.082 0.000 0.39
6.000 99.895 -0.029 0.000 0.19
7.000 99.867 -0.057 0.000 0.18
1.006 99.577 0.009 0.000 1.09
S

s\O
Ry &
S
o, <
W© @
&
KO
$ S
S &
< )
\Q
S
&
oS

overflow Pipe Flow
Q/s) (i/s)

3 !

Inertia Sstatus OFF

o000 000000000

status

CO0OQCOQOOOOO0

K
K
K
K
K
K
K
K
K
K
K
K
D

177 SURCH'E
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Amec Capital Projects Ltd

11 The Boulevard
Crawley
Waest Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
N E OQutfall Ditches

Date 14 November 2003
File N E Outfall Ditches.SIM

Designed By IM
Checked By

Micro Drainage

Simulation W.7.6 (c)1982-2001 Micro Drainage

Global Variables

Region FSR - scotland & Ireland
Return Period (yrs) 100
M5-60 (mm) 22.200
Ratio R 0.400
volumetric rRunoff Coef 0.770
profile Type summer
PIMP (%) 100
areal Reduction Factor 1.000
storm Duration (mins) 15
Hot start (mins)

Manhole Headloss coefficient 1.000
MADD Factor * 10m3/ha_Storage 1.000
Foul Sewa?e/Hectare (1/s) 0.00
Additional Flow - % of Total Flow 0
Number of Input Hydrographs 0
number of Time/Area Diagrams 0
Number of Bifurcations 0
Number of Overflows 0
Number of off-Line Controls ) 0
Number of Tank Sewers éf?@ 9

Q
)
| S
Freely D1schar¢;@6uﬁalls
RN
N \&
_outfall outfall éd'\@ vel I.Level D,L B
Pipe Number (m) (om)  (mm)

1.006

MH/N&\& o (m)
S
fé\

S

$3® 99.925 98.968 1200 0
Q*é . .
Q)
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Amec Capital Projects Ltd

11 The Boulevard
Crawley

. West Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
N E Quitfall Ditches

Date 14 November 2003
File N E Outfall Ditches.SIM

Designed By IM
Checked By

Micro Drainage

Simulation W.7.6 (c)1982-2001 Micro Drainage

Network Details

w ength FlL Slore Ated TE R
1.000 40.00 0.005 8000 0.053  2.00 1
1°001  6.00 0.002 3000 0.000  0.00 1
2.000 13.00 0.002 6500 0.039  2.00 1
1.002 29.00 0.004 7250 0.016  0.00 1
3.000 13.00 0.001 13000 0.005  2.00 1
1.003 10.00 0.075 133 0.000  0.00 1
4.000 13.00 0.001 13000 0.005  2.00 1
1.004 75.00 0.170 441 0.180  0.00 1
5.000 78.00 0.010 7800 0.191  2.00 1
1.005 10.00 0.100 100 0.000 o.o%§sé°~ 1
6.000 150.00 0.010 15000 0.068 -6§§éﬁ0 1
7.000 140.00 0.010 14000 © oggéigfz.oo 1
1.006 14.00 0.150 93 ,%gf X 0.00 1

& &

- uNsou.H U%S:L u%rﬁ:é\:f&/b)ep D%SL D%ﬁl.
SR R 1 3;%%? 0:005  33:933 3617
2.000 4 99.925 $9.624 0.001 99.925 99.622
1.002 4 ©9.925 99,467 0.008 100.000 99.463
3.000 5 99.925 99.724 0.001 100.000 99.723
1.003 6 100.000 99.463 0.087 99.925 99.388
4.000 7  99.925 99.724 0.001 99.925 99.723
1.004 g8 99.925 99.388 0.087 99.925 99.218
5.000 9 99.925 99.474 0.001 99.925 99.464
1.005 10 99.925 99.218 0.257 99.925 99.118
6.000 11 99.925 99.474 0.001 99.925 99.464
7.000 12 99.925 99.474 0.001 99.925 99.464
1.006 13 99.925 99.118 0.357 99.925 98.968

k Hyd Dia
(mm) Sect (mm)
15.000 \/ -2 'I
6.000 \/ -2
15.000 AV -2
15.000 \ -3
15.000 \/ -1
6.000 \/ -3
15.000 \/ -1
15.000 |_| -103
15.000 AV -3
6.000 \V4 -3
15.000 \/ -3
15.000 \ -3
15.000 o 450
ps/pep Ctrl US/MH
m) No. (mm)
o o HE
0.003 1200
0.087 4 1200
0.077 1200
0.087 4 1200
0.002 1200
0.257 4 1200
0.011 1200
0.357 4 1200
0.011 1200
0.011 1200
0.507 4 1200
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T S T e M RO P BT R AR R
Relturn Period 100 years
Average Rainfall Intensity 110.98 mm/hr

- R e et

3 -r = FC [1] [ 1 5 B
e i G Eﬁf 1] 99.118] 99.418 -0.450]  0.000]  0.000
i 2| 99135/ 99.418 -0.433 0.000 0.000
) 3 3] 89.176] 93.418 -0.392 0.000 0.000
5 4| 99241 939.418 -0.327 0.000 0.000
5| 99.280] 99.418 -0.288 0.000 0.000
6| 99.328] 99.418 -0.240 0.000 2.001
7l 99.340] 99.418 -0.228 0.000 0.023
: gl 99.356] 99.418 -0.212 0.000 0.048
g| 99.387| 99.418 -0.181 0.000 0.078
10| 99.440] 99.418 -0.128 0.000 0.117
11| 99.510] 99.418 -0.058 0.000 0.152
% 12| 99.543] 99.418 -0.025 0.000 0.161
13| 99570/ 99.418 0.0082 0.000 0.162
i 14| 99.577| 99.418 0.009 0.000 0.175
: = : 15| 99.566| 99.418 -0.002 0.000 0.177
3 16| 99547| 99.418 -0.021 0.900 0.162
: - 17| 99.527| 99.418 -0.041 0.000 0.161
5 i 18| 99.479| 93.418 -0.089 0.000 0.161
: 19| 99.450] 99.418 -0.118 0.000 0.156
20| 99.410] 99.418 -0.158 0.000 0.137
: 21| 99.368] 99418 -0.200 0.000 0.107
) 22| 99.344] 99418 -0.224 0.000 0.067
A 23] 99.334] 99.418 -0.234 0.000 0.038
24, 9a=29] 99.418 -0.239 0.000 0.020
25] 99.328| 99.418 -0.240 0.000 0.009
é{/%,;ﬁ 99.328| 99.418 -0.240 0.000 0.005
¢ 93 328/ 99.418 -0.240 0.000 0.003
W.o28| 99.328| 99.418 -0.240 £.000 0.003
29 99.328] 99.418 -5.240 0.000 0.002
30| 93.328] 99.418 -0.240 0.000 0.002
31| 99.328] 99.418 -0.240 0.006 0.001
S 32] 99.328] 99.418 -0.240 0.000 0.001
& 33] 99.328] 99.418 -0.240 0.000 0.001
34| 99.328] 99.418 -0.240 0.000 0.001
35| 99.328] 99.418 -0.240 0.008 0.001
§ 36| 99.328] 93.418 -0.240 0.000 0.001
de 37| 99.328] 99418 0.240]  0.060] 0.001
: 7 38| 99.328] 99.418 -0.240 0.000]  0.001
- 39| 99.328] 99.418 -0.240 0.000 0.001
S 40| 99328 99.418 0,240 0.000 0.000
~ 41| 99.328] 99.418 -0.240 0.000 0.000
SR < 42| 99.328] 99.418 -0.240 0.000 0.090
: # : 43| 99.327] 99.418 -0.241 0.000 0.061
s 24| 99.328| 99.418 -0.240 0.000 0.001
: 45| 98.327] 99.418 -0.241 0.000 0.000
% 46| 99.328] 99.418 -0.240 0.000 0.080
T g 47| 99.327] 99.418 -0.241 0.00D 0.000
48| 99.328] 99.418 -0.240 0.600 0.000
e .= e e Tolal Vome over 0ve_rﬂ=ow (Spill HM.DOOmB s

\
C%' TC \2 dees i fSuc s o
wuse Dl P R— S ] B o .

@)
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Amec Capital Projects Ltd

O

11 The Boulevard
Crawley
West Sussex RH10 1UX

Shell E & P Ireland Lid.
Corrib Project
East Ditch Qutfall

Date 14-November-2003
File East Ditch Outfal.SWS

Designed By IM
Checked By =

el =l

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - Scotland & Ireland

Return Period (years) 100 volumetric Runoff coeff. 0.77
M5-60 (mm) 22 Infiltrarion % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.000
Maximum Rainfall (mm/hr) 0 Deqth from Soffit to G6.L. (m) 1.200
Foul sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.25
o'flow setting (*Foul only) 0 Mmin Slope (1:X - optimisation) 1000
pesigned with Level Soffits
.'O |
I
" Network Design Table
&.
oy length Fall  sSlope Area  T.E. & BWF k  HYD DIA
(m {m (1:x)  ¢ha) (mins)(1/s)  (mm) SECT (mm)
1.000 120.00 0.008 15000.0 0.150 5§ ?80 0 15.000 \/ -3
! 1.001 9.00 0.003 3000.0 0.00 5} .00 0 6.000 \/ -3
l 1.002 24.00 0.050 480.0 O. S 0.00 0 15.000 [—1 =103
Q
2.000 32.00 0.002 _16000.0é§Q§g£8 2.00 0 15.000 \/ =2
3.000 22.00 0.002 1100? <§8.025 2.00 0 15.000 \/ =2
O O
2.001 10.00 0.002 Sdﬁgﬁ& 0.000 0.00 0 6.000 \/ -2
5
1.003 53.00 0.100 §\%0.0 0.115  0.00 0 15.000 || ~-104 |
OQ
O
Network Results Table
&
PN Rain T.C. us/IL E.Area E.DWF Foul Infil. vel CAP Flow
(mm/hr)  (mins)  (m) ¢ha) (/s Q/s) Q/s) /sy (/sd (1/s)
1.000 0.0 14.9 99.474 0.150 0 0 0 0.16 53 0
1.001 0.0 15.2 99.466 0.150 0 0 0 06.41 138 0
1.002 0.0 15.6 99.463 0.182 0 0 0 0.99 532 0
2.000 0.0 6.4 99.624 0.048 0 0 o 0.12 22 0
3.000 0.0 4.5 99.624 0.025 0 0 0 0.15 26 0
2.001 0.0 7.1 99.622 0.073 0 0 0 0.26 46 0
_ 1.003 0.0 16.4 99.263 0.370 0 1] 0 1.12 1006 0 .
!
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Amec Capital Projects Ltd

O

11 The Boulevard

Crawley
West Sussex RH10 1UX

Shell E & P Ireland Lid.
Corrib Project
East Ditch Outfall

Date 14-November-2003
File East Ditch Outfal.SWS

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

The following hydraulic sections have been used in this network

NOTE: 'Diameters less than 66 refer to section numbers of hydraulic i

ked by the symbols:- [] box

conduits. These conduits are mar y :
ooo triple pipe, O egq.

culvert, \/ open channel, oo dual pipe,
section numbers < O are taken from the file Ditch.sec

: .. Major Minor Side Corper 4*Hyd XSect
%ﬁﬁﬁ;ﬁp cﬂgﬂ;:t pimn. Dimn. Slope ﬁ?1ay Radius  Area
(mm) (mm)  (De@) mm) (m) (m2)
-2 \/ 300 300 45 0.627 0.180
-3 \/ 300 450 45 0.860 0.338
-103 | 1200 450 1.029 0.540
-104 -l 1500 600 1.333 0.900
&
&
&
NN
S
G
&
SE
N
o 0 é
N
S
Qo\ A‘\\Q
\C’OQ
S
éé$
O
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["Amec Capital Projects Lid

11 The Boulevard
) Crawley
| West Sussex RH10 1UX

Shell E & P Ireland Lid
Corrib Project
East Ditch Outfall

Date 14-November-2003
File East Ditch Outfall.SIM

Designed By IM

Checked By

Micro Drainage

Return Period (years)

Simulation W.7.6 (c)1982-2001 Micro Drainage

Summary of Results

100 Analysis Time 5tep (seconds)

storm puration (mins) 15 pvD Status
margin for Flood Risk warning (mm) 300 Inertia status
py Water Lev. Surcharged Flooded Flow/ overflow Pipe Flow
(m) pepth (m) Vol (m3) Capacity (1/s) (/s)

1.000 99,924 0.000 0.000 0.43 0 82

1.001 99.763 -0.153 0.000 0.33 0 60

1.002 99,693 =-0.220 0.000 0.17 1] 63

2.000 99.924 0.000 0.000 0.35 0 26

3.000 99,892 -0.032 0.000 0.18 0 12

2.001 99.873 -0.049 0.000 ¢.36 0 32

@ 1.003 99,685 -0.178 0.000 0.14 0 107

&
<@
Aé\
S
N
Fo
RV
N
WO @
&
N
Qo\ A‘\\Q
R
A
S
o‘\éé\
O

@)

5
OFF
OFF

Status

0000000
RARARRRARAR
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Amec Capital Projects Ltd

Q

11 The Boulevard Shell E & P Ireland Ltd
Crawley Corrib Project

West Sussex RH10 1UX East Ditch Outfall
Date 14-November-2003 Designed By M

File East Ditch Outfall.SIM Checked By

Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage

Global Variables

®

Region FSrR - Scotland & Ireland
Return Period (yrs) 100
M5-60 (mm) 22.200
Ratio R 0.400
volumetric Runoff Coef 0.770
profile Type summer
PIMP (%) 100
aAreal Reduction Factor 1.000
storm Duration (mins) 15
Hot Sstart (mins) 0
Manhole Headloss Coefficient 1.000
MADD Factor * 10m3/ha_storage 1.000
Foul Sewage/Hectare (1/s) 0.00
Additional Flow - % of Total Flow 0
Number of Input Hydrographs 0
Number of Time/Area Diagrams o
Number of Bifurcations 0
Number of oOverfliows 0
Number of Off-Line Controls ) 0
Number of Tank Sewers éﬁﬁ? 5
J
NN

O A
Freely Dischargifig Outfalls
P s

outfall outfall Qéiééve] r.Level D,L 8

Pipe Number MH/@oé§i§$(m) (m) (mm) (mm)
1.003 Qéé@\ 99.925 99.163 1200 0
\6\00
oo(éé\
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[ Amec Capital Projects Ltd

11 The Boulevard
Crawley

Shell E & P Ireland Ltd
Corrib Project

| West Sussex RH10 1UX East Ditch Outfall
Date 14-November-2003 Designed By IM
File East Ditch Outfall.SIM Checked By
Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage
Network Details
py  Length Fall Slope Area T.E. Rain k Hyd Dia
(m m) (:x) (ha) {mins) Pro (mm) sect (mm)
1.000 120.00 0.008 15000 0.150 2.00 1 15.000 \/ -3
1.001 .00 0.003 3000 0.000 0.00 1 6.000 \/ -3
1.002 24.00 0.050 480 0.032 0.00 1 15.000 || -103
2.000 32.00 0.002 16000 0.048 2.00 1 15.000 \/ -2
3.000 22.00 0.002 11000 0.025 2.00 1 15.000 \/ -2
2.001 10.00 0.002 5000 0.000 0.00 1 6.000 \/ -2
i
O' 1.003 53.00 0.100 530 0.115 0.00 1 15.000 |_| ~-104
! PN USMH US/CL  US/IL Uus/Dep ps/CL  DS/IL DS/Dep ctrl US/MH
No. (m (m) (m) (m) (m) No.  (mm)
1.000 1 99.925 99.474 0.001 100.000 93,466 0.084 1200
1.001 5 100.000 99.466 0.084 99.925 .463  0.012 4 1200
-1.002 3 "99.925 99.463 0.012 99. 925@99 413 0.062 4 1200
2.000 4 99,925 99.624 0.001 J@S\\dﬁb 99.622 0.078 1200
3.000 5 99,925 99.624 oo%owoooo 99.622 0.078 1200
2.001 6 100.000 99.622 0@%&‘9 99.925 99.620 0.005 4 1200 '
1.003 7 99,925 99.263 &QQ‘%GZ 99.925 99.163 0.162 4 1200
&S $°’
&
(&)
3
o‘&\\
@)
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Return Period 100 years

Average Rainfall Inlensity 110.98 mm/hr

’gslﬁfﬁf‘iﬂ : £ D 1 Bd [’ flow] eflo

gt T avel im T [Jepth o A >
: 1| 99.307] 99.763 -0.556 0.000 0.000
e 2| 99.382| 193.763 -0.481 0.000 0.000
gt 3] 99455 89.763 -0.408| __ 0.006] _ 0.000
4] 99.492] 99.763 -0.371 0.000 0.000
5| 99.524| 99.763 -0.339 0.000 0.000
6] 99.568| 99.763 -0.295 0.000 0.000
7] 99.628 99.763 -0.235 0.000 0.000
i gl 99660 99.763 -0.203 0.000 0.000
; g{ 99.675{ 99.763 -0.188 0.000 0.036
10| 99.682| 99.763 -0.181 0.000 0.060
_ 11| 99.685| 99.763 -0.178 0.000 0.079
: 12 99.682| 93.763 -0.181 0.000 0.096
13] 99.680( 99.763 -0.183 0.000 0.107
2 14| 99.680] 99.763 -0.183 0.000 0.105
15| 99.673] 99.763 -0.184 0.000 0.100
16| 99.679] 99.763 -0.184 0.000 0.093
- 17] 99.673| 99.763 -0.190 0.000 0.080
g IR _ 25 T 18] 99662 99.763 -0.201 0.000 0.069
i : : o 18] 99.655] 99.763 -0.208 0.000 0.058
: : . ' T i 20|/ 99.651| 99.763 -0.212 0.000 0.047
3 8. 21| 99.648| 99.763 -0.215 0.0600 0.037
AU paag i 22i 99.646] 99.763 -0.217 0.000 0.030
: 23} 99.6 89.763 -0.213 0.000 0.023
24| 99§ 99.763 -0.220 0.000 0.016
25| 99.643 99.763 -0.220 0.000 0.009
25).299.643 99.763 -0.220 0.000 0.005
: ° 99.643| 99.763 -0.220 0.000 0.003
TQ 98| 99.643| 99.763 -0.220 0.000 0.002
{ ¥ @ 29| 99.643| 99.763 -0.220 0.000 0.001
i 30| 99.643| 99.763 -0.220 0.000 0.001
£ 31| 99.643( 99.763 -0.220 0.000 0.001
32| 99.643] 99.763 -0.220 0.600 0.000
33] 99.643] 99.763 -0.220 0.000 0.001
34| 99.643] 99.763 -0.220 0.000 0.000
- 35| 99.643]  99.763| -0.220 0.000 0.000
St o 36] 99.643] 99.763 -0.220| 0.000]  0.000
i Nt 37] 99642 99.763 -0.221 0.000 0.009
: Al T el 38] 99.643! 99.763 -0.220 0.000 0.000
4 ; : 1 CEL 39| 93.643] 99.763 -0.220 0.000 0.000
? , ; SeElE 4 40| 99.642 99.763 -0.221 0.000 0.000
2 (Sert - oyl 41| 99.642| 99.763 -0.221 0.000 0.000
; 42| 99.643| 99.763 -0.220 0.000 0.000
Bt 43| 99642] 99.763 -0.221 0.000 0.000
e 44| 99642 99.763 -0.221 0.000 0.000
] 45) 99.643] 99.763 -0.220] 0.000] 0.000
e lRint 5 46| 99.641[ 99.763 0.222 0.000 0.000
P e S 47| 99.642| 99.763 -0.221 0.000 0.000
- ; e At 48] 99.642] 99.763 -0.221 0.000 £.000
bR RS T TSR AT =z e — = 7 G

P . ! T SRy S

_ Total Volume over Overflow (_Sgi-ll Flow) 0.000m3
_ —— Lm== = == =

Q- e aad (B Tiefn UGS

C,E e VoY s feswe I gToem A,
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Amec Capital Projects Ltd
11 The Boulevard Shell E & P Ireland Ltd
) Crawley Corrib Project
| West Sussex RH10 1UX S E Ditch Quffall
Date 14-November-2003 Designed By IM
File S E Outfall Ditches.SWS Checked By ==
Micro Drainage Storm W.7.6 {c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - scotland & Ireland

rReturn Period (years) 100 volumetric Runoff coeff. 0.77
M5-60 (mm) 22 tnfilttration % 0
Ratio R 0.40 Minimum Backdrop Height (m) ©.000
Maximum Rainfall (mm/hr} 0  Depth from soffit to G.L. (m) 1.200
Foul Sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.25
o'flow setting (*Foul only) 0 Min Slope (1L:X - optimisation) 1000

pesigned with Level soffits

Network Design Table

oy Length Fall  slope  Area  T.E. & DWF k  HYD DIA

(m (m) (:x)  (had (m1n§59 (1/s) (mm) SECT (mm)

1.000 24.00 0.009 2666.7 0.0455?6??0@00 0 15.000 \/ -2

2.000 24.00 0.006 4000.0 O. \@6 2.00 0 15.000 \/ -2

2.001 10.00 0.002 5000.0 ogqé 0.00 0 6.000 \/ -2

1.001 31.00 0.003 10333@5’3‘\09‘.‘065 0.00 0 15.000 \/ -3

3.000 13.00 0.001 1 & 0.007 2.00 0 15.000 \/ -2

3,001 10.00 0.001 1000M:0 0.000 0.00 0 6.000 \/ -2

S

1.002 11.00 0.001 00.0 0.015 0.00 0 15.000 \/ -3

1°003 10.00 0.001$10000.0 0.000  0.00 0 6.000 \/ -3

1.004 100.00 0.1 1000.0 0.095 0.00 0 15.000 |-| -103

1.005 10.00 0,030  333.3 0.000 0.00 0 6.000 |.| -103 .
O 4.000 44.00 0.001 44000.0 0.023 2.00 0 15.000 \/ -2
' 1.006 69.00 0.075  920.0 0.075 0.00 0 15.000 |-l ~-104
Network Results Table

PN Rain T.C._ US/IL E.Area E.DWF Foul Infil. vel CAP_ Flow
(mm/hr) (mins)  (m) tha) Ci/s) Q/s)y (1fs)  (m/s) (1/s) (1/s)
1.000 0.0 3.3 99.624 0.048 0 0 0 0.30 53 0
2.000 0.0 3.7 99.624 0.013 0 0 0 0.24 44 0
2.001 0.0 4.3 99.618 0.013 0 0 0 0.26 46 0
1.001 0.0 7.1 99.465 0.126 0 0 0 0.19 63 0
3.000 0.0 3.6 99.624 0.007 0 0 0 0.13 24 0
3.001 0.0 4.5 99,623 0.007 0 0 0 0.18 32 0
1.002 0.0 8.1 99.462 0.148 o 0 ¢ 0.18 6l 0
1.003 0.0 g.8 99,461 0.148 0 0 0 0.22 75 0
1.004 0.0 11.3 99.460 0.243 0 0 0 0.68 369 0
1.005 0.0 11.4 99.360 0.243 0 0 0 1.38 744 0
o 4.000 0.0 12.1 99.624 0.023 0 0 0 0.07 13 0
1.006 0.0 13.4 99.180 0.341 0 0 0 0.85 763 0
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[ Amec Capital Projects Ltd
i 11 The Boulevard

O Crawley

West Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
S E Ditch Qutfall

Date 14-November-2003
File S E Outfall Ditches.SWS

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

Network Design Table
PN Leng)th Fall slope Area T.E. DWF k HYD  DIA
(m (m) (1L:x) (ha) (mins) (1/s) (mm) SECT (mm)
5.000 37.00 0.001 37000.0 0.033 2.00 0 15.000 \/ -2
5.001 12.00 0.001 12000.0 0.000 0.00 0 6.000 \/ -2
5.002 86.00 0.001 86000.0 0.075 0.00 0 15.000 \/ -3
1.007 10.00 0.030 333.3 0.000 0.00 0 6.000 ]_| -104
6.000 38.00 0.001 38000.0 0.054 2.00 0 15.000 \/ -2
6.001 10.00 0.030 333.3 0.000 0.00 0 6.000 H -102
O 6.002 115.00 0.120 958.3 0.414 0.00 0 15.000 _| -103
1.008 70.00 0.050 1400.0 0.055 0.00 0 15.000 ]_| -105
1.009 18.00 0.030 600.0 0.000 0.00 0 0.600 |_| -105
1.010 80.00 0.030 2666.7 0.000 0.00 0 0.600 [_] ~-13
&
Network Results Tablégé
g
PN Rain  T.C. ~ US/IL E.Area %@* Foul Infil. vel ~ CAP  Flow
(mm/hr) (mins) (m) (ha) & §( Q/s) (/s) /sy /sy Q/s)
& |
5.000 0.0 9.8 99.624 og\g@‘ 0 0 0 0.08 14 0
5.001 0.0 11.0 99.623 . 0 0 0 0.16 30 0
5.002 0.0 33.2 99.472@\’\‘1\"108 0 0 0 0.06 22 0
1.007 0.0 33.3 99.105\0&0.449 0 0 0 1.63 1468 0
Q
6.000 0.0 10.1 99.624 0.054 0 0 0 0.08 14 0
6.001 0.0 10.2 g§¢23 0.054 0 0 0 1.09 294 0
6.002 0.0 13.0 .443  0.468 0 0 0 0.70 377 0
_ 1.008 0.0 34.9 99.075 0.972 0 0 0 0.73 837 0
(:) 1.009 0.0 35.0 99.025 0.972 0 0 0 1.72 1964 0
1.010 0.0 36.8 98.595 0.972 0 0 0 0.76 763 0

EPA Export 08-07-2014:23:43:48



Amec Capital Projects Ltd

11 The Boulevard

Q Crawliey
West Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
S E Ditch Outfall

Date 14-November-2003
File S E Outfall Ditches.SWS

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro

The foliowing hvdraulic sections have been used in this_network '

NOTE: 'Diameters

less than 66 refer to section numbers of hydraulic
conduits. These conduits are marked by the symbols:- [] box
culvert, \/ open channel, oo dual pipe.

; .. Major Minor Side Corner
ﬁﬁﬁﬁ;ﬁ? CQRfﬂ;t pimn. Dimn. Slope ﬁ?1ay
P (mm)  (mm)  (Deg)  (mm)
-2 \/ 300 300 45
-3 \/ 300 450 45
-13 (C{ 1000 1000 90
O -102 - 900 300
h -103 7| 1200 @ 450
-104 7] 1500 600
-105 | 1900 600
&
&
Aé‘
S
AN
&
SE
S
5
G
S
Qo\ A‘\\Q
o
\Q
\‘0
&
CJO

ooo triple pipe, 0 egg.
section numbers < 0 are taken from the file Ditch.sec

4*Hyd XSect

rRadius
(m)

.627
.860
.333
.720
.029
.333
471

HHHOROO

Area
(m2)

0.180
0.338
1.000
0.270
0.540
0.900
1.140

EPA Export 08-07-2014:23:43:48



Amec Capital Projects Ltd

(@) Crawley

11 The Boulevard

West Sussex RH10 1UX

Shell E & P Ireland Lid
Corrib Project
S E Ditch Outfall

Date 14-November-2003
File S E Qutfall Ditches.SIM Checked By

Designed By IM

Micro Drainage

Simulation W.7.6 (c)1982-2001 Mi

PN

. 000
.000
.00l
.001
.000
.001
. 002
.003
.004
.005
.000
.006
.000
.001
.002
.007
.000
.001
.002
. 008
.009
.010

I H = YO QY = N U s 1 B W = N N

Return Period (years)
storm Duration (mins) .
Mmargin for Flood Risk warning (mm) 300

water Lev.

(m)

.924
.919
.915
.913
.871
.870
.869
804
.630
.527
.B44
.54l
917
877
.867
.506
.924
.743
.741
.489
.442
.384

Summary of Results

surcharged Flooded Flow/
pepth (m) vol (m3) capacity

0.000 0.000 0.28
-0.005 0.000 0.07
-0.003 0.000 0.05
-0.002 0.000 0.31
-0.053 0.000 0.03
-0.053 0.000 0.02
-0.043 0.000 0.26
-0.107 0.000 0.24
-0.280 0.000 0.21
-0.283 0.000 0.15
-0.080 0-000 0.13
-0.239 0.000 0.13
-0.007 0.000 0.19
Sae gwe o
-0.199  0.000 d§*a§%3

0.000 0.000 5 0.32
-0.180 0.000 & 0.17
-0.152 0.008%s>  0.60
-0.186 0.800< 0.27
-0.183 0.25
~0.211 H00 0.22

Qo\ A&\q
\C’OQ
\0
&
QO

overflow Pipe :1ow status

Tnertia status OFF

Q/s)

1gg Analysis Time Step {seconds) 5

Y=l +1+]=1=]=]=]=l—Tolololel=l=]olalale]el=]

DVD Status OFF

(1/s)
20

=

(=]
0O0OD0O00O0000C0O000O0000000
RARARARARAARARARARARRARARAARRAARARARR
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[“Amec Capital Projects !.td
11 The Boulevard Shell E & P Ireland Ltd
7 Crawley Corrib Project
| West Sussex RH10 1UX S E Ditch Outfall
Date 14-November-2003 Designed By IM
File S E Outfall Ditches.SIM Checked By

Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage

Global Variables

Region FSR - Scotland & Ireland
return Period (yrs) 100
M5-60 (mm) 22.200
rRatio R 0.400
volumetric Runoff coef 0.770
profile Type summer
pIMP (%) 100
Areal Reduction Factor 1.000
Sstorm Duration {mins) 30
Mot start (mins) 0
manhole Headloss Coefficient 1.000
MADD Factor * 10m3/ha_storage 1.000
(:: Foul sewa?e/Hectare (1/s5) 0.00
i additional Flow - % of Total Flow 0
' Number of Input Hydrographs 0
Number of Time/Area Diagrams 0
Number of Bifurcations 0
Number of Overflows 0
Number of off-Line Controls & 0
Number of Tank Sewers ®° 18
= &
NS
oc\éfé\
Freely Dlschg@ Qutfalls
S &
_outfall outfal &‘Q&eve'l I.Level D,L B
Pipe Number  MH/N é$° (m) (m) (mm)  (mm)
N KN\
Lo @3 o5 98565 1200 0
N
&
oS
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[T Amec Capital Projects Ltd

11 The Boulevard
) Crawley
West Sussex RH10 1UX

Shell E & P Ireland Ltd

Corrib Project
S E Ditch Outfall

Date 14-November-2003
File S E Qutfall Ditches.SIM

Designed By IM
Checked By

Micro Drainage

Simulation W.7.6 (c)1982-2001 Micro Dralnage

PN Len%fh

1.000 24.00

2.000 24.00

5.001 10.00

1.001  31.00

3.000 13.00

3.001 10.00

@, 1.002  11.00
| 1,003 10.00
1,004 100.00

1,005 10.00

4.000 44.00

1.006 69.00

5.000 37.00

5.001 12.00

3,002 86.00

1.007 10.00

§.000  38.00

§.001 10.00

£.002 115.00

Network Details

Fall slope Area T.E. Rain
(m) (1:x) (ha) (mins) Pro
0.009 2667 0.048 2.00 1
0.006 4000 0.013 2.00 1
0.002 5000 0.000 0.00 1
0.003 10333 0.065 0.00 1
0.001 13000 0.007 2.00 1
0.001 10000 0.000 0.00 1
0.001 11000 0.015 0.00 1
0.001 10000 0.000 0.00 1
0.100 1000 0.095 0.00 1
0.030 333 0.000 0.00 1
0.001 32000 0.023 2.00 1

&
0.075 920 0.075 o.o%§¢ 1
0.001 32000 0.033 2 1
0.001 12000 o.ooqgQDQﬁ.oo 1
0.003 32000 0.07 Sg»o.oo 1
S
0.030 333 g&%gé* 0.00 1
0.001 3200806054  2.00 1
8.030 &0.000 0.00 1

UsMH US/CL

PN NO. {m)
- 1.000 1 99.925
E_) 2.000 2 99.925
2.001 3 100.000
1.001 4 99.925
3.000 5 99.925
3.001 & 100.000
1.002 7 99,925
1.003 8 100.000
1.004 9 ~99.925
1,005 10 100.000
4.000 11  99.925
1.006 12  99.925
5.000 13 99.925
37001 14 100.000
5002 15 99.925
1.007 16 100.000
6.000 17 99.925
'®) 6.001 18 100.000
8.002 19 99.925

.120 << é:ﬁ‘ 0.414 0.00

/L us/oep DS/CL
*&Q mCm

& (m
99.624 0.001 99.925
99.624 0.001 100.000
03.618 0.082 99.925
99.465 0.010 99.925
99.624 0.001 100.000
99.623 0.077 99.925
99.462 0.013 100.000
99.461 0.089 99.925
99.460 0.015 100.000
99.360 0.190 99.925
99.624 0.001 99.925
99.180 0.145 100.000
99.624 0.001 100.000
99.623 0.077 99.925
93.472 0.003 100.000
99.105 0.295 99.925
99.624 0.001 100.000
09.623 0.077 99.925
99.443 0.032 99.925

ps/IL Ds/De
(m)

(m)

99.

99.
99.

99,

99.
89,

99.
99.
99.
99.

615

618
616

462

623
622

461
460
360
330

.623
.105
.623
.622
471
.075
.623

.593
.323

k Hyd Dia
(mm) Sect (mm)
15.000 \/ -2
15.000 \VJ -2
6.000 \ -2
15.000 \/ -3
15.000 \ -2
6.000 \/ -2
15.000 \VJ -3
6.000 \V4 -3
15.000 |-} -103
6.000 -] =103
15.000 \/ -2
15.000 (] =104
15.000 \/ -2
6.000 \/ -2
15.000 \/ -3
6.000 -1 -104
15.000 \/ -2
6.000 l_‘ -102
15.000 - -103

.010

.082
.009

.013

.077
.003

0
0
o
0
0
0
0.089
0.015
0.190
0.
0
0
0
0
0
0
0
0
0

145

.002
.295
077
.003
.079
.250
077

.032
152

p ctrl US/MH

No.

(mm)
1200

1200
1200

4 1200

1200
1200

1200
1200
1200
1200

1200
4 1200
1200
4 1200
4 1200
4 1200
1200

4 1200
4 1200

Bt b
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Amec Capital Projects Ltd
11 The Boulevard Shell E & P lreland Ltd R
@) Crawley Corrib Project =N g@r
“ West Sussex RH10 1UX S E Ditch Outfall S :
Date 14-November-2003 Designed By (M ;
File S E Outfall Ditches.SIM Checked By : =
Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage
Network Details
PN Length Fall Slope Area T.E. Rain k Hyd Dia
(m (m) (L:x) Cha) (mins) Pro (mm) Sect (mm)
1.008 70.00 0.050 1400 0.055 0.00 1 15.000 'i -105
1.009 18.00 0.030 600 ©.000 0.00 1 '0.600 || -105
1.010 80.00 0.030 2667 0.000 0.00 1 o0.600 |_| ~-13
USMH  US/CL us/IL Us/pep DS/CL  DS/IL ps/Dep Ctrl  US/MH
PN No. (m) (m) (m (m) (m)  No. Cmm)
1.008 20 99.925 99.075 0.250 100.000 99.025 0.375 4 1200
1.009 21 100.000 99.025 0.375 99.925 98.995 0.330 4 1200
O 1.010 57 "99.925 98.595 0.330 99.925 98.565 0.360 4 1200
&.
‘Q\éo
S
N
og?é\‘\o\ré\
e
SN
N
WO @
&
RN
XS
L
\C’OQ
G&o
2
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Lol Bl
T o

BT T e
Return Period 100 years

Average Rainfall Intensity 70.13 mm/hr

: : 1| 98595 99565 -1.000] 0000 0.000
2| 38.601| 99.565 -0.994 0.000 0.000,

: i 3] 98.637] 99.565 -0.958 0.000 0.000

4] 987111 99.565 -0.884 0.000 0.000

; 5| 98.862] 99.585 -0.733 0.000 0.000

& : 6/ 99.0712] 99.585 -0.583 0.000 0.000

5 7| 99.044| 99.565 -0.551 0.000 0.00C

e 8] 99.054] 93565 -0.541 0.000 0.00G

9] 99.064] 99.565 -0.531 0.000 0.000

: 10| 99.095| 99.565 -0.500 0.000 0.000

11| 99.331] 99.565 -0.464 0.000 0.000

12| 99.172] 99.565 -0.423 0.000 0.000

3 13| 99.187] 99.565 -0.408 0.000 0.000

e ; Lo 14| 99.134] 99.565 -0.461 0.000 0.000

15| 99.282] 99.565 -9.313 0.000 0.000

16| 99.216] 99.565 -0.379 0.000 0.000

17| 99.248] 99.565 -0.346 0.000 0.000

i 18| 99.377| 99.565 -0.218 0.0G0 0.000

; 19] 99.288] 99.565 -0.297 0.000 0.000

20| 99.344]| 99565 -0.251 0.000 0.030

i 2 4 [ 21| 99364 99.565 -0.231 0.000] 0.047

. 22| 99.373] 99.565 -0.222 0.000 0.062

1 23| 99378 99.565 -0.217 0.000 0.144

_ 24| 993877 99.565 -0.218 0.000 0.178

iz 25| 99382 99.565 -0.213 0.000 0.199

Lo : 2'89383] 99.565 0.212 0.000 0.189

e TR s Aﬁi 99.383| 99.565 -0.212 0.000 0.172

i SNO28]  99.384]  99.565 -0.211 0.000 0.154

g <" 29] 99.382] 99.565 -0.213 0.000 0.149

30| 99.383] 99.565 -0.212 0.000 0.142

31| 99.381] 99.565 -0.214 0.000 0.136

32| 99379 99.565 -0.216 0.000 0.133

& 33] 99.378| 99.565 -0.217 0.000 0.127
- 34| 99.376| 99.565 -0.219 0.000 0.123

el % A ‘ 35| 99.377| 99565 -0.218 0.000 0.112
Loy : ; 36| 99.377] 99.565 -0.218 0.000 0.102

2 e 37| 99.377| 99.565 -0.218 0.000 0.087

! 38] 99.377| 99565 -0.218 0.000 0.076

: < 39| 99.377] 99.565 -0.218 0.000 0.074

e i 40| 99.377] 99.565 -0.218 0.000 0.072

S : : 41| 99.377] 99.565 -0.218 0.000 0.069
S Al : . 42| 99.377| 99.565 .0.218]  0.000 0.065
: : i 43] 99.377| 99.565 -0.218 0.060 0.061

2 44| 99377| 99.565 -0.218 0.000 0.056
45| 99.377| 99.565 -0.218 0.000 0.052

s 46| 99.377] 99565 -0.218 0.000 0.047

; 3 47| 99.376] 99.565 -0.219 0.000 0.042

% ‘ 48] 99.376| 99.565 -3.219 0.000 0.037

T e TR ; e R 5!

Total Volufne over Overflow {Spill Flow) 0.000m3

U %= Ml (R TR Wit CAS

o

Covprer Pelem- T,
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Amec Capital Projects Ltd
11 The Boulevard Shell E & P Ireland Lid.
O Crawley Corrib Project
West Sussex RH10 1UX Firewater pond Ditches
Date 14 November 2003 Designed By IM
File FW POND DITCHES 02... Checked By '
Micro Drainage - Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - Scotland & ireland

Return Period (years) 100 volumetric Runoff Coeff.
M5-60 (mm) 22 infiltration %
Ratio R 0.40 Minimum Backdrop Height (m)
Maximum Rainfall (mm/hr) 0 Degth from Ssoffit to G.L. (m)
Foul sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only)

o'flow setting (*Foul only) 0 min Slope (1:X - optimisati on)
pesigned with Level soffits

0.77
0

0.000
1.200
0.25
1000

Network Design Table

&

Length Fall Slope  Area HYD

BN T.E. & DWF k
(m (m) (1:x) (ha) (@ nsd (i/s) (mom) SECT (mm)
O

1.000 59.00 0.004 14750.0 0.03 diéi.OO 0 15.000 \/ -2
1.001 8.00 0.015 533.3 0.Qg§i§> 0.00 0 6.000 \/ -2
2.000 59.00 0.003 19666.7.é§§§ 3 2.00 0 15.000 \/ -3
1.002 105.00 0.030 BSQQééiES?IOZ 0.00 0 15.000 |-| -103
3.000 65.00 0.002 32$ﬁ\< 0.066 2.00 0 15.000 \/ -2
1.003 10.00 0.015 \éé%%.T 0.000 0.00 0 6.000 .| -103
4,000 112.00 0.0%?§g22400.0 0.090 2.00 0 15.000 \/ -3
1.004 10.00 0.015 666.7 0.000 0.00 0 15.000 || -103
5.000 165.00 0.050 3300.0 0.188 2.00 0 15.000 .| ~-102
6.000 52.00 0.001 52000.0 0.026 2.00 0 15.000 \/ -2

Network Results Table

us/ilL E.Area .owrF Foul Infil.

PN Rain T.C. E vel CAP
(mm/hr) (mins) (m) ¢tha) C1/s) Q/s)  (1/s) (m/s) (/s) (/s)

1.000 0. 9.8 99.624 0.039 0 0 0 0.13
1.001 0.0 10.0 99.620 0.039 0 0 0 0.78
2.000 0.0 9.2 99.475 0.108 0 0 0 0.14
1.002 0.0 14.8 99.455 0.249 0 0 0 0.36
3.000 0.0 14.8 99.624 0.066 0 0 0 0.08
1.003 0.0 15.0 99.425 0.315 o 0 0 0.97
4,000 0.0 16.7 99.475 0.090 0 0 0 0.13
1.004 0.0 16.9 99.410 0.405 0 0 ¢ 0.84
5.000 0.0 11.4 99.624 0.188 0 0 0 0.29
6.000 0.0 15.0 99.624 0.026 0 0 0o 0.07

DIA

Flow

15
46
197
15
526
43
452
79
12

o o O o 0o 0o o O 0o
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Amec Capital Projects Ltd

)

11 The Boulevard
Crawley
West Sussex RH10 1UX

Shell E & P Ireland Ltd.
Corrib Project
Firewater pond Ditches

Date 14 November 2003
File FW POND DITCHES 02...

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 {c)1982-2001 Micro

Network Design_Table

PN Length Fall slope Area T.E. DWF k
(m (m) (1:X) Cha) (mins) (1/s) (mm)
5.001 10.00 0.020 500.0 0.000 0.00 0 6.000
1.005 82.00 0.020 4100.0 0.107 0.00 0 15.000
7.000 162.00 0.150 1080.0 0.210 2.00 0 15.000
8.000 133.00 0.195 682.1 0.149 2.00 0 15.000
7.001 10.00 0.030 333.3 0.000 0.00 0 6.000
1.006 100.00 0.075 1333.3 0.151 0.00 0 15.000
9.000 55.00 0.005 11000.0 0.073 2.00 0 15.000
1.007 14.00 0.020 700.0 0.000 0.00 & 0 6.000

10.000 90.00 0.008 11250.0 0.043 2.0g§5° 0 15.000
S
11.000 35.00 0.002 17500.0 0.024 e$2§90 0 15.000
S A
1.008 85.00 0.200  425.0 0.01272%0.00 0 15.000
SO
&
Network°Résults Table
S
- Rain  T.C.  US/IL<CghArea E.DWF  Foul Infil.
(mm/hr)  (mins)  (m) 6\00 (ha) (/s /sy (1/s)

5.001 0.0 15.2
1.005 0.0 20.3
7.000 0.0 7.3
8.000 6.0 6.4
7.001 0.0 7.4
1.006 0.0 22.5
9.000 0.0 8.3
1.007 0.0 22.7
10.000 0.0 12.4
11.000 0.0 7.0
1.008 6.0 23.8

3y
g§§§;4 0.214
99.245  0.726
99.624  0.210
99.624  0.149
99.329 0.359
98.999  1.236
99.624 0.073
98.924  1.309
99.624  0.043
99.624  0.024
98.504  1.393

o O O © 0O O 0O 0 o o o

o 0 0O 0O O o o 0o o o o

o O o O o O 0 0 o o o

vel CA
(m/s) (1/s) (i/s) |

HYD
SECT
|-
|1
-1
[-!
1=
(I
\V
[l
\/
\/
(-1

0.89
0.40
0.51
0.51
1.09
0.
0
1
0
0
1

75

.15
.20
.14
.12
.25

P Flow I

240
361
139
71
294
858
26
1368
26
21
1248

OO o O 0O 0O 0 0o o o O o
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Amec Capital Projects Ltd
11 The Boulevard Shell E & P Ireland Ltd. -
Cg‘ Crawley Corrib Project
| West Sussex RH10 1UX Firewater pond Ditches
Date 14 November 2003 Designed By IM
File FW POND DITCHES 02..| Checked By L :
Micro Drainage Storm W.7.6 (c}1982-2001 Micro Drainage

The following hydraulic sections have been used in this network

NOTE: 'Diameters less than 66 refer to section numbers of hydraulic
conduits. These conduits are marked by the symbols:- [] box
culvert, \/ open channel, oo dual pipe, ooo triple pipe, O egg.

cection numbers < 0 are taken from the file pitch.sec
Major Minor Side Corner 4*4yd Xsect

section Conduit : :
pDimn. Dimn. Slope splay Radius Area
Number  TyPe  “(mmy)  (mm)  (Deg)  (mm) m)  (m2)

-2 \/ 300 300 45 0.627 0.180
-3 \/ 300 450 45 0.860 0.338
-13 |- 1000 1000 a0 1.333 1.000
-101 |— 700 200 0.509 0.140
{ -102 [— 900 300 0.720 0.270
-103 I_ 1200 450 1.029 0.540
-104 “| 1500 600 1.333 0.900
-105 I”] 1900 600 1.471 1.140
&
@
Aé~
% .
SF
G
RIS
L&
W@
&F Q&
.Qé{§9
S
\C’OQ
,\O
o‘\éé\
e
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Amec Capital Projects Lid
11 The Boulevard Shell E & P Ireland Ltd.
) Crawley Corrib Project
West Sussex RH10 1UX Firewater pond Ditches
Date 14 November 2003 Designed By IM
File FW POND DITCHES 02..] Checked By
Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage
Summary of Results
Return Period (years) 100 Analysis Time Step (seconds) 5
storm buration (mins) 30 DVD Status OFF
Margin for Flood Risk warning (mm) 300 Inertia status OFF
water Lev., surcharged Flooded Flow overflow Pipe Flow
PN (m) pepth (m) Vol (m3) capac1/ty Qa/s) (1/s)  Status
1.000 99.891 -0.033 0.000 0.22 0 18 o K
1.001 99.769 -0.151 0.000 0.17 0 16 0K
2.000 99,925 0.000 0.000 0.28 0 49 oK
1.002 99.764 -0.141 0.000 0.25 0 84 0 K
3.000 99,924 0.000 0.000 0.37 0 30 0 K
| 1.003 99.637 -0.238 0.000 0.27 0 81 0 K
O 4.000 99.910 -0.015  0.000 0.21 0 41 oK
1.004 99.628 -0.232 0.000 0.35 0 100 0 K
5.000 99,924 0.000 0.000 0.62 0 85 oK
6.000 99.858 -0.066 0.000 0.15 0 12 oK
5.001 99,707 -0.167 0.000 0.52 0 72 oK
1.005 99.611 -0.234 0.000 0.29 0 178 0 K
7.000 99.903 -0.021 0.000 0.69 0 96 0 K
8.000 99.824 0.000 0.000 1.00¢ 0 69 0 K
7.001 99.525 -0.104 0.000 0 0 158 0 K
1.006 99,364 -0.235 0.000 (@37 0 315 0 K
-. 9.000 99.924 0.000 0.000 £7«30.42 0 33 0 K
1.007 93,195 -0.329 0.000¢% & 0.50 0 315 0 K
10.000 99.885 -0.039 0.009°%  0.24 0 19 0K
11.000 99,842 -0.082 0.0 0.14 0 11 0K
1.008 99.163 -0.341 & 0.30 0 322 0 K
olls
DN
<<°\ A‘&\Q
\C’OQ
\0
&
X i

EPA Export 08-07-2014:23:43:48



Amec Capital Projects Ltd

11 The Boulevard
Crawley
West Sussex RH10 1UX

Shell E & P Ireland Ltd.
Corrib Project
Firewater pond Ditches

Date 14 November 2003
File FW POND DITCHES 02...

Designed By IM
Checked By

_ Micro Drainage

Simulation W.7.6 (c)1982-2001 Micro Drainage

Global Variables

NS
1.008 (S0 99.925 98.304 1200 O |
AR

S
&

&

S

Region FSR - Scotland & Ireland
return period (yrs) 100
M5-60 (mm) 22.200
Ratio R 0.400
volumetric rRunoff Coef 0.770
profile Type summer i
PIMP (%) 100 i
Areal Reduction Factor 1.000
storm Duration (mins) 30
Hot Start (mins) . 0
Manhole Headloss Coefficient 1.000
MADD Factor * 10m3/ha_storage 1.000
Foul Sewa?e/Hectare (1/s) 0.00
additional Flow - % of Total Flow 0
Number of Input Hydrographs 0
Number of Time/Area Dlagrams 0
Number of Bifurcations 0
Number of Overflows 0
Number of off-Line Controls ) 0
Number of Tank Sewers éﬁﬁ? 20
J
NN
. O&
Freely Dlschar@&’f)uh‘alls
~$é5?
AN |
I outfall outfall :€.kevel I.Level D,L B |
' pipe Number un/no&éj\@* m) m)  (mm) (mm)
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)

I Amec Capital Projects Ltd
11 The Boulevard Shell E & P Ireland Ltd.
Crawley Corrib Project
West Sussex RH10 1UX Firewater pond Ditches
Date 14 November 2003 Designed By IM
File FW POND DITCHES 02...| Checked By
Micro Drainage Simulation W.7.8 (¢)1982-2001 Micro Drainage
Network Details
_ PN Length Fall slope Area T.E. Rain k Hyd Dia
: {m m) (L:x) ¢ha) (mins) Pro (mm) sect (mm)
1.000 59.00 0.004 14750 0.039  2.00 1 15.000 \/ -2
! 1.001 8.00 0.015 533 0.000 0.00 1 6.000 \/ -2
2.000 59.00 0.003 19667 0.108  2.00 1 15.000 \/ -3
1.002 105.00 0.030 3500 0.102  0.00 1 15.000 |_| -103 -
3,000 65.00 0.002 32000 0.066  2.00 1 15.000 \/ -2 !
1.003 10.00 0.015 667 0.000  0.00 1 6.000 |_.] -103 {
4.000 112.00 0.005 22400 0.090  2.00 1 15.000 \/ -3 |
1.004 10.00 ©0.015 667 0.000  0.00 1 15.000 |_| -103 |
5.000 165.00 0.050 3300 0.188  2.00 1 15.000 [ -102
6.000 52.00 0.002 32000 0.026 2.00%@"&1 15.000 \/ -2
5.001 10.00 0.020 500 0©.000 0&4%96) 1 6.000 |_| -102
1.005 82.00 0.020 4100 omggﬁ@‘b.oo 1 15.000 || -104
7.000 162.00 0.150 1080 .g@f@&* 2.00 1 15.000 |_] ~-102
8.000 133.00 0.195 (:ta(é?éi\g@@g 2.00 1 15.000 |_| -101
! 7.001 10.00 0.030 Q§§g§o.ooo 0.00 1 6.000 || -l02
55
PN USMH  US/CL U%‘IL us/oep DS/CL  DS/IL DS/Dep Ctrl US/MH
No. (m) 000 m) (m) {m) (m) (m) No. (mm)
1000 1 03% 2.0 0:08% 9.8 8.8 00w 1200
2.000 3 99,925 99.475 0.000 99.925 99.472 0.003 1200
1.002 4 99.925 99.455 0.020 100.000 99.425 0.125 1200
i 3.000 S 99.925 99.624 0,001 100.000 99.622 0.078 1200
| 1.003 6 100.000 99.425 0.125 99.925 99.410 0.065 1200
4.000 7 99.925 99.475 0.000 99.925 99.470 0.005 1200
1.004 8 99.925 99.410 0.065 99.925 99.395 0.080 1200
5.000 9 99,925 99.624 0.001 100.000 99.574 0.126 1200
6.000 10 99.925 99.624 0.001 100.000 99.623 0.077 1200
5.001 11 100.000 99.574 0.126 99.925 99.554 0.071 1200
1.005 12 99.925 99.245 0.080 99.925 99.225 0.100 1200
7.000 13 99.925 99.624 0.001 100.000 99.474 0.226 1200
8.000 14 99.925 99.624 0.101 100.000 99.429 0.371 1200
7.001 15 100.000 99.329 ©0.371 99.925 99.299 0.326 1200
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Amec Capital Projects Ltd
11 The Boulevard Shell E & P Ireland Ltd.
O Crawley Corrib Project
West Sussex RH10 1UX Firewater pond Ditches
Date 14 November 2003 Designed By IM
File FW POND DITCHES 02..; Checked By :
Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage

Network Details |

w  tenmh Fall slops Are LS WD w secr !
1.006 100.00 0.075 1333 0.151 0.00 15.000 || -105
9.000 55.00 0.005 11000 0.073 2.00 15.000 N -2

6.000 || -105

15.000 \/ -2
15.000 \/ -2
15.000 I-1 -13

10.000 90.00 0.008 11250 0.043 2.00
11.000 35.00 0.002 17500 0.024 2.00

0
0

1.007 14.00 0.020 700 0.000  0.00
0
0

{O 1.008 85.00 0.200 425 0.017  0.00

T = I N

USMH US/CL  US/IL Uus/pep DS/CL  DS/IL ps/pDep Ctrl US/MH
NoO. {(m) (m) (m) (m) (m) (m) No.  (mm)

1.006 16 99.925 98.99% 0.326 100.000 9§y924 0.476 4 1200
N

PN

9.000 17  99.925 99.624 0.001 100.00%§¢99.619 0.081 1200
1.007 18 100.000 98.924 0.476 <§Qi5$5 98.904 0.421 4 1200
<O
10.000 19 99.925 99.624 0.00&??28@.925 99,616 0.009 1200 i
= ) O
11.000 19 99.925 99.624 O8N 99.925 99.622  0.003 1200
&
1.008 19 99,925 98.504Qé§bd§21 99,925 98.304 0.621 4 1200
’\\ ‘\§
S
N
\0
\0
<\°¢\ |
OO
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T e e e o i G e e St e e D T e i s s Sy e o ey e
: * Return Period 100 years
Average Rainfall Intensity 70.13- mm/hr

> . s 1 : it Byt \ oy = v
i xl ¥ el bt . i F il : L

: J a.:‘l_. _I_I T -ﬂ:"h}.}f :| A ; -I. .’:. 0 lI - l. .
F B ; Y . : -;'g\ wy Ry
: s STl Al 1| 98518 99.304 -0.986 0.000 0.000
i g B 2| 98.541] 93.304 -0.963 0.000 0.000
i g 3] 98.618] 99.304 -0.885 0.000 0.000
5 21 4] 98.800| 99.304 -0.704 0.000 0.000
5] 98.927| 99.304 -0.577 0.000 0.000
6| 98.945] 99.304 -0.558 0.000 0.000
7| 98.956] 99.304 -0.548 0.000 0.000
g 98.971] 99.304 -0.533 0.000 0.000
a| 98.994| 99.304 -0.510 0.000 0.000
10/ 99.018/ 93.304 -0.486 0.000 0.000
11| 99.040 99.304 -0.464 0.000 0.000
12} 99.071| 99.304 -0.433 0.000 0.000
13| 93.103| 99.304 -0.401 0.000 0.000
A 14| 95.116| 99.304 -0.388 0.000 0.000
15| 99.111] 93.304 -0.393 0.000 0.000
A 16| 99.116 99.304 -0.388 0.000 0.026
17| 99.122] 99.304 -0.382 0.000 0.085
1 18] 99.128| 99.304 -0.376 0.000 0.143
" 19| 99.136| 99.304 -0.368 0.000 0.166
] 20| 99.143] 99.304 -0.361 0.000 0.197
; : 21| 99.147] 99.304 -0.357 0.000 0.230
s ; 22| 99.151| 99.304 -0.353 0.000 0.254
' - 23] 99.15 99.304 -0.349 0.000 0.270
24 9s.1 99.304 -0.344 0.000 0.283
25| 99163] 99.304 -0.341 0.000 0.298
: T 599.163| _ 99.304 -0.341 0.000 0.313
= Tﬁo‘ 99.161| 99.304 -0.343 0.000 0.322
: H QI8 99.156) 99.304 -0.348 0.000 0.320
; s ey " @ 29]  89.151( 99.304 -0.353 0.000 0.311
30] 99.146] 99.304 -0.358 0.000 0.297
31| 99.141] 99.304 -0.363 0.000 0.278
: 32| 99.136] 99.304 -0.368 0.000 0.260
A 33] 99.130] 99.304 -0.374 0.000 0.243
B : 2 s 34| 99.125| 99.304 -0.379 0.000 0.224
35| 99.121| 99.304 -0.383 0.000 0.199
: 36| 99.117] 99.304 -0.387 0.000 0177
37| 99.114] 99.304 -0.390 0.000 0.158
38| 99.111| 99.304 -0.393 0.000 0.139
39| 99.111] 99.304 -0.393 0.000 0.120
‘ 40/ 99.111| 99.304 -0.393 0.000 0.095
oy 41] 99.111| 99.304 -0.393 0.000 0.064
42| 99.112| 99.304 -0.392 0.000 0.052
] : Te 43| 99.111) 99.304 -0.393 0.000 0.045
i - =i : : : 44| 99.110] 99.304 -0.394 0.000 0.036
; : ; ol 45| 99.108] 99.304 -0.396 0.000 0.032
\ i e 46! 99108 99.304 -0.396 0.000 8.029
: cEL S ' 47] 95.108| 99.304 -0.395 0.000 0.026
; : 48] 99.105| 99.304 -0.389 0.000 0.021
3t AR i ;J’-;

Total Volume over Overflow (Spill Flow) 0.000m3

C/E- e Z2 MNS STRnA M Basrd
Anob 23 M A e
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Amec Capital Projects Ltd

11 The Boulevard
Crawley
West Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
West Outfall Ditch.

Date 14-November-2003
File West Qutfall Ditches.S...

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - scotland & Ireland

Return Period (years) 100 volumetric Runoff Coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
Ratio R | 0.40 Minimum Backdrop Height (m) 0.000
Maximum Rainfall (mm/hr) 0 . Deqth from Soffit to G.L. (m) 0.010
Foul sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.25
o'flow Setting (*Foul only) 0 Min Slope (1:X - optimisation) 1000
pesigned with Level soffits
Network Design Table
& i
PN Length Fall Slope  Area T.E. é%wr-' k HYD DIA l
(mg) (m) (1:x) (ha) (mins)(1/s)  (mm) SECT (mm) '
1.000 125.00 0.020 6250.0 0.342 &5%@%0 0 15.000 |— -103
1.001 10.00 0.020 500.0 0.00 é} .00 0 6.000 |1 =103
1.002 17.00 0.020 850.0 0.q>é§$ 0.00 0 15.000 _| =103
Q
2.000 143.00 0.005 28600-0é§§§ 4 2.00 0 15.000 \/ -4
1.003 10.00 0.020 soc\)\@&\\ﬁ.ooo 0.00 0 6.000 |-} -104
O
3.000 95.00 0.003 31666 0.043  2.00 0 15.000 \/ -2
A
4.000 140.00 0.020 0.0 0.074 2.00 0 15.000 |— -102
4.001 13.00 0.010 < 300.0 0.000 0.00 0 15.000 i -102
4,002 18.00 0.01@° 1800.0 0.016 0.00 0 15.000 [_1 =102
1,004 13.00 0.100 130.0 0.000 0.00 0 6.000 o 525
Network Results Table
PN Rain T.C. us/IL E.Area E.DWF Foul infil. vel CAP Flow
(mm/hr) {(mins) (m) tha) Ci/s) (/s (i/s)  (mfs) (1/s) (1/s)
1.000 0.0 9.6 99.324 0.342 0 0 0 0.27 147 1)
1.001 0.0 9,8 99.304 0.342 0 0 0 1.12 607 1]
1.002 0.0 10.2 99.284 0.368 0 0 0 0.74 400 0
2.000 0.0 20,1 99.324 0.194 o 0 o 0.13 71 0
1.003 0.0 20.2 99.1i4 0.562 0 0 0 1.33 1199 0
3.000 0.0 20.5 99.624 0.043 0 0 0 0.09 15 0
4.000 0.0 13.6 99.624 0.074 0 0 0 0.20 54 0
4.001 0.0 14.0 99.604 0.074 0 0 0 0.47 126 0
4.002 0.0 14,8 99,594 0.080 0 0 0 0.40 107 0
1.004 0.0 20.6 99.094 0.685 0 0 0 1.41 306 0
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[ Amec Capital Projects Ltd

' 11 The Boulevard

Ol Crawley
West Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
West Outfall Ditch.

Date 14-November-2003
File West Outfall Ditches.S...

Designed By IM ]
Checked By =

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro

Drainage

The following hydraulic sections have been used in this network

Number Type

-2 \

i -4 \/

| -102 -

| -103 -
9] -104 _

C

section Conduit

|

Major Minor  Side Corner
pimn. Dimn. Slope Splay
(mm) (mm)  (Deg) mm)}
300 300 45
0 00
1200 450
1500 600
&
&
Ao"~
G
SN
L&
POty
S
L
QQ\ \‘\\Q
\C’OQ
O
&
oY

section numbers < 0 are taken from the file Ditch.sec

NOTE: 'Diameters less than 66 refer to section numbers of hydraulic
conduits. These conduits are marked by the symbols:- [] box
culvert, \/ open channel, oo dual pipe, ooo triple pipe, O egg.

4*Hyd XSect

Radius
(m)

0.627
1.082
0.720
1.029
1.333

Area
(m2)

0.180
0.540
0.270
0.540
0.900
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Amec Capital Projects Ltd

11 The Boulevard
Crawley
Woest Sussex RH10 1UX

Shell E & P Ireland Ltd
Corrib Project
West Qutfall Ditch.

Date 14-November-2003
File West Outfall Ditches.SIM

Designed By IM

Checked By

Micro Drainage

Simulation W.7.6 (c)1982-2001 Micro Prainage

Return Period (years)

storm buration (mins) 15 DVD Status OFF
Margin for Flood Risk warning (mm) 300 Inertia status OFF
water Lev. Surcharged Flooded Flow overflow Pipe Flow

ot {m) pepth (m) vol (m3) capac1/ty (1/s) (1/s) Status
1.000 99,774 0.000 0.000 0.55 0 188 0K
1.001 99.561 -0.193 0.000 0.40 0 119 oK
1.002 99,558 -0.176 0.000 0.45 0 116 0K
2.000 99.924 0.000 0.000 0.30 0 106 0K
1.003 99,530 -0.184 0.000 0.35 0 179 0K
3.000 99.924 0.000 0.000 0.29 0 24 0K
4.000 99,924 0.000 0.000 0.30 0 41 oK
4.001 99.709 -0.195 0.000 0.16 0 19 0K
4.002 99.696 -0.198 0.000 0.18 0 21 0K
1.004 99.510 -0.109 0.000 0.96 0 206 0K

&
<@
AO&
%.
SE
G
SN
&
N
fis®
N
QQ\ A‘\\Q
\C’OQ
S
o‘\éé\
O

Summary of Resuits

100 Analysis Time 5tep (seconds) 5
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Amec Capital Projects Lid
11 The Boulevard Shell E & P ireland Ltd
Crawley Corrib Project
Woest Sussex RH10 1UX West Outfall Diich.
Date 14-November-2003 Designed By IM
File West Outfall Ditches.SIM | Checked By
Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage
Global Variables
Region FSR - Scotland & Ireland
Return Period (yrs) 100
M5-60 (mm) 22.200
ratio R 0.400
volumetric Runoff cCoef 0.770
profiie Type summer
PIMP (%) 100
Areal Reduction Factor 1.000
storm puration (mins) 15
Hot start (mins) 0 i
Manhole Headloss Coefficient 1.000 !
MADD Factor * 10m3/ha_Storage 1.000
| Foul Sewa?e/Hectare (1/s) . 0.00
O Additional Flow - % of Totral Flow 0
i Number of Input Hydrographs 0
Number of Time/Area Dlagrams 0
Number of Bifurcations 0
Number of overflows 0
Number of off-Line Controls ) 0 !
Number of Tank Sewers éﬁﬁﬁ 9
O\{\
NN
) LS
Freely Discharﬁ@. ‘Outfalls
0\&\?
Q¥
outfall outfall «E.xbvel I.Level D,L B
pipe Number MH/N3£§%§§ m) (m) (mm) {mm)
O
1.004 (5130 99.925 98.994 1200 O
R
S
&
oY
!
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Amec Capital Projects Ltd Page 3
11 The Boulevard Shell E & P Ireland Ltd T
@) Crawley Corrib Project mc ‘
| West Sussex RH10 1UX West Qutfall Ditch. g-b@%ﬁ s
Date 14-November-2003 | Designed By IM Draina
- . £ >
File West Outfall Ditches.SIM | Checked By “L'i‘/- A
Micro Drainage Simulation W.7.6 (c)1982-2001 Micro Drainage
' Network Details
py  Length Fall sSlope Area T.E. Rain k Hyd Dia
(mg) m) (1:x) (ha) {mwins) Pro {mm) sSect (mm)
! 1.000 125.00 0.020 6250 0.342 2.00 1 15.000 _| -103
1.001 10.00 0.020 500 0.000 0.00 1 '6.000 |_| -103
1.002 17.00 0.020  B50 0.026 0.00 i 15.000 |_| -103
2.000 143.00 0.005 28600 0.194 2.00 1 15.000 \/ -4
i 1.003 10.00 0.020 500 0.000 0.00 1 6.000 |_| -104
3.000 95.00 0.003 31667 0.043 2.00 1 15.000 \/ -2
O 4.000 140.00 0.020 7000 0.074 2.00 1 15.000 |_| -102
{ 4.001 13.00 0.010 1300 0.000 0.00 1 15.000 |_| -102
4.002 18.00 0.010 1800 0.016 0.00 1 15.000 |_| ~-102
1.004 13.00 0.100 130 0.000 0.00 1 6.000 o 525
USMH US/CL  US/IL Uus/pep DS/CL épéln. ps/Dep Ctri US/MH
PN No. (m) ) (m) m) O (m) (my  No.  (mm)
1.000 1 99.925 99.324 0.151 @6&@0 99.304 0.246 1200
1.001 2 100.000 99.304 o 246 £°99.925 99.284 0.191 4 1200
1.002 3 99,925 99.284 153;@ .000 99.264 0.286 4 1200
2.000 4 99.925 99.324 Q@‘ﬁ(@. 100.000 99.319 0.081 1200
1.003 5 100.000 99. 114 @0286 99.925 99.094 0.231 4 1200
' 3.000 6 99.925 99. eﬁé@* 0.001 99.925 99.621 0.004 1200
4.000 7 99.92 99«6’24 0.001 99.925 99.604 0.021 1200
4,001 8 99.925 '604 0.021 99.925 99.594 0.031 4 1200
4.002 9 99.925(9.594 0.031 99.925 99.584 0.041 4 1200
| 1.004 10 99.925 99.094 0.306 99.925 98.994  0.406 4 1200
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e BT

Return Period 100 years
Average Rainfall Intensity 110.98 mmvhr

‘..". 1 . i L
E. £ EF £ N 1 1 3 ‘ -
B oy 1| 99.103] 99.518 -0.516 0.000 0.000
E‘ P i 2] 99.113] 99.519 -0.506 0.000 0.000

A 3| 99.128] 99.519 -0.491 0.000 0.000

; 4| 99.149] 99.519 -0.470 0.000 0.000
5/ 99.192] 99.519 -0.427 0.060 0.000
6] 99.236] 99.519 -0.383 £.000 0.000
7] 99.307] 99.519 -0.312 0.000 0.000
: 8]  99.361] 99.519 -0.258 0.000 0.000
9| 99.414] 99.518 -0.205 0.000 0.000
10| 99.423] 99.518 -0.196 0.000 0.028
11| 99.450] 99.515 -0.169 0.000 0.875
12]  99.479] 99.518 -0.140 0.000 0.133
: : 13] 99.510] 99.518 -0.109 0.000 0.182
# e 14| 99.485] 98.519 -0.134 0.000 0.206
E 15| 99.507] 93.519 -0.112 0.000 0.202
16| 99.476] 93.519 -0.143 0.000 0.201
% 17| 99.474] 99.519 -0.145 0.000 0.177
18] 99.464] 99.519 -0.155 0.000 0.158
Eh 19|  99.455] 99.519 -0.164 0.000 0.141
g 20] 99.445] 99.519 -0.174 0.000 0.123
sk 21 89.437{ 99.519 -0.182 0.000 0.104
: £ 22| 99.428] 93.519 -0.191 0.000 0.085
23] 99.424] 99.519 -0.195 0.000 0.068
24] 99421 99.519 -0.198 0.000 0.055
25| 989.417] 99.519 -0.202 0.000 0.043
26,2 99.416] 99.519 -0.203 0.000 0.032
2 39.415] 99.519 -0.204 0.000 0.023
X O28|  99.414|  99.513 -0.205 0.000 0.016
29 93.414  99.519 -0.205 0.000 0.012
30] 93.414] 99.5189 -0.205 0.000 0.008
g 31| 99.414] 99518 -0.205 0.000 0.006
fpende 32| 99.414] 93.519 -0.205 0.000 0.005
Z i 33| 99.414] 99519 -0.205 0.000 0.004
=iy 7 ey 34 99.414] 99.519 -0.205]  0.000]  0.084
Pt E 35| 99.414] 99.519 -0.205] 0.000[ _ 0.063
il 36| 99.414] 99.519 -0.205 0.000 0.003
e : 37| 99.414] 99.519 -0.205 0.009 0.003
£ 38| 99.414] 93519 -0.205 0.00D 0.003
= : 39] 99.414] 94519 -0.205 0.000 0.002
LT 40| 99.414] 93519 -0.205 0.000 0.002
% 41| 99.414] 99.519 -0.205 0.000 0.002
iy : 42| 99.414] 99.519 -0.205 0.000 0.002
:: R 43| 99.414] 93519 -0.205| _ 0.000] 0.002
5 e 44| 99.414| 99519 -0.205 0.000 0.002
A 45| 99.414] 99519 -0.205 0.000 0.002
st 46| 99.414] 93519 -0.205 0.000 0.002
i L 47| 99.414] 99519 -0.205 6.000 0.002
3 T Bt 48| 99.414] 99.519 -0.205 0.000 0.001
; :' ; A s : i [
- Total Volume over Overflow {Spill Flow) 0.000m3
\
(/6 13 Murs T o STSR R~
Ansd T PEeS CRre T {3 MUK,
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Client: Shell E & P Ireland Lid. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no.frav
ame On-Plot Storm Drainage
Calc by Date Chck'd by Date App'd by Date
IM Nov ‘03

SECTION A5 _ OILY WATER DRAIN SYSTEM

A5.1 INTRODUCTION

The oily water drain system is a piped self-contained system, routed to the open drains sump for treatment and
discharging offshore via an out-fall. This system captures any water run-off that might be contaminated with il or
other chemicals.

The oily water system was divided into four systems for the purpose of design, as follows:-

1) Slug catcher area; including the storage tank bunds (Methanol storage tank, Raw methanol storage tank and
condensate storage tank). This system includes the main header draining into the open drains sump. Flows from

the adjacent oily water systems are added to this system to check the capacity of the header.

2) Process area; this system includes the rainwater run-off from the compressor building roof and the process area

paving. &
v\\é‘o
&
3) Flare area; this system includes the condensate run-off fro@“ﬁ\lﬂt@‘ﬂare as part of the closed drain system.
F>°

4) Waste storage area; this system includes the run-ofo\ﬁ'QQ;ﬁ the bunded waste storage area, local paved areas and
the pumped return from the access road drain syg}{m@‘The discharge from the oily surface water interceptor is a
controlled discharge into the terminal oily dralm‘%sf)em via a pump, and is not taken as coincident with peak fire
water or rainwater run-off. Qjoq\‘\

&

3
The system was checked for two desig%&é\ses. the firewater discharge scenario and rainwater runoff.
@,

A5.2 RAINWATER SCENARIO

The drainage system was designed using the Micro Drainage WinDes storm software for a 1 in 10 year return period
storm. The storm intensity is derived from the reference design condition of design 45mm rainfall in one hour (100
year return period), as noted in section A1. It is considered that this will provide a robust system for the 1 in 100
year storm when storage and surcharging efiects are considered.

A5.3 FIREWATER SCENARIO

The four oily water systems were checked for the maximum fire water discharge for each of the areas, based on
the fire hydrant and fire monitor maximum flows. The bunded areas for the storage tanks are designed to over flow
into the oily water drainage system during firewater deluge. The drainage system between the storage tanks and
the open drain sump was checked for the maximum tank firewater deluge. Individual overflow branches were
checked for the applicable tank firewater deluge.
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Client: Shell E & P Ireland Lid. Job Ref.
L) |Plant; Gas Reception Terminal L3882
. Location: Corrib Sheet no.jrav.
me On-Plot Storm Drainage
Calc by Date Chek'd by Date App'd by Date
M Nov '03
A5.4 OILY WATER SYSTEM DESIGN SUMMARY
The governing design case for each system is as follows:
SYSTEM DESCRIPTION | RAIN WATER FIREWATER DESIGN CASE
{Vs) (Vs)
SLUG CATCHER AND 73 320 FIRE WATER
STORAGE TANKS
MAIN HEADER TO OPEN | 382 320 RAIN WATER
DRAINS SUMP
PROCESS AREA 261 160 RAIN WATER
WASTE STORAGE AREA | 130 218 FIRE WATER
FLARE AREA 17 50 FIRE WATER
&
&
ﬁo\
&
NN
L&
XS é
&
SO
N
<<Q\ A‘\\Q
N
@&6\
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Carrib Sheet no./rev
ame On-Plot Storm Drainage
Cale by Date Chek'd by Date App'd by Data
IM Nov ‘03
AB.5 SLUG CATCHER AND STORAGE TANK DRAINAGE SYSTEM RAINWATER CASE

Slug catcher and storage tank drainage System — Rain water run-off areas DPraining to system

Description Cortributing Drain Aea  Aea Oy Rmcff Aea  Sumd Comment
toFipe length Lengh Breadth Coeffident (n@®)  Areas

Length (m M (M  (fPatidly (md)
Penvious)
SLUGCATCHER
Paving 1000 F 40 B8R 1 3.
rocatdhrert 1001 0 0
Paving 1.002 % 40 8% 1 374
frompipe 2000 1 1B  78ne
Paving 1003 P 60 110 1 R T
Paving 1004 ¥ 650 0 1 20 Zine
frampipe 5000 1006 B 280
frompipe 8000 0 0m
frompipe 3000 1.006 16 ¥
fromipipe 4000 1.007 R <L
frampipe 7.000 108 S 50 50
tarker lcedng 1.009 X0 500 OO 1290 120ne
flowfrom process area 261 Vs - refer to process area saminun \@o&k"p
rocatchrment 1010 & 0
&
Paing 200 1B 600 <R 1 1% 1%ne
Paving 3000 12 408 sv a0 1 %
Pavirg 1200° &0 1 & %
Paving 4000 D AN am 1 ®
Paving ¢’ 350  10m 1 3]
Pavirg 670 260 1 451 2%
Pavirg 5000 B 200 140 1 280 20n®
roed 7.000 600 9000 1 50 5012
Pavirg 8000 300 1000 1 @ ene

EPA Export 08-07-2014:23:43:49



Client; Shell E & P Ireland Ltd. Job Ref.
) Plant: Gas Reception Terminal L3882
‘ Location:  Corrib Sheet no.frev
ame On-Plot Storm Drainage
Cale. by Date Chck'd by Date App'd by Data
M Nov ‘03
A5.6 PROCESS AREA DRAINAGE SYSTEM RAINWATER CASE
Process area drainage System — Rain water run-off areas draining to system
Description Cortritating Drain Aee Aea OvRNdf Aea Sumd Comment
toFipe Length Length Breecth Coefficient (M) Aress
Length (m m (M (fPatdly (me)
Pervious)
PROCESS AREA,
frompipe 7.000 1.000 D 1 3
Paving 1725 21890 1 37
Paving V0 183 1 50 130ne
fromppe 2000 1.001 19 1 7/ /ne
frompipe 4.000 1.02 17 1 70 2
Paving 1500 1833 1 Zm 1066ne
Pavirg 1.008 0 140 940 1 12
Paving N0 917 1
Pavirg RO 8B 1 50
Pavirg 175 2150 S I 13Tne
Pavirg 1.004 4 173 2180 ogié@ cral
Paving 20 00 & 1 2
Paing 1800 19@\ & 1w egne
Pavirg (&63‘0
frompipe 5000 1.006 = O&\é}‘ 1 280
frompipe 8000 € 1 21
fromppe 3000 N 1 28
frompipe 6000 & 1 467
frompipe 6001 & 1 58 324m
Panvirg 2000 49 2400 1800 1 42
Pavirg M40 800 1 3B 7One
Paving 3000 10 1800 1600 1 28 28nP
Panvirg 4000 B/ 2400 1800 1 4
Paving 4100 800 1 8 Tk
Paving 5000 12 2000 1400 1 20 280ng
frompipe 8000 6000 B 1 221
Pairg 175 2180 1 3
Panvirg 1000 200 1 20
Pavirg 1800 1975 1 X 1467
frompipe 5000 6.001 K24 1 20
frompipe 3000 K24 1 28  H8ne
building rock 7.000 X 258 1175 1 2]
buiking roct 800 46 70 1600 1 112
buildng roct am 700 1 2
buildrg roct 25 1725 1 3  2nme
]
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: (Gas Reception Terminal L3882
Location:  Corrib Shest no frev.
ame On-Plot Storm Drainage
Calc_ by Date Chek'd by Dale App'd by Data
IM Nov ‘03
A5.7 WASTE STORAGE AREA DRAINAGE SYSTEM RAINWATER CASE
Waste storage area drainage System — Rain water run-off Areas Draining to system
1.000 330
1.001 0
1.0 80

Nbte pipe lengiihs 1.000, 1.001 and 1.002 resenved for pipe fromexterrdl dily susface waler interoeptor
ooriraled dschenge - noindudad with stormveter caloulation

soagpeaea 1.008 5 20 R 1 910
Soageaea 1500 1500 1 5
Pavirg 250 92 1 20
roed 800 9000 1 50 1974ng
frampipe 2000 1.004 ¥ 90 90 1 5
frempipe 3000 195 770 11
roed 800 4000 1 240 97ne
dsodlowfor 27 Vs purpad fromancess road systemn
Paving 1.006 8 ZO 1500 1 4
Foad 600 4000 1 (&0 65
rocetcrrert 1008 180 720 Sle” 17 17me
terker lcecing 1007 F 200 200 og;i& 40  40me
Induge 17Vsfromflare aree, refer toflare starniun \§QZ§&
NG

Panirg 2000 % 9w gi® 1 8

200 1 50 SBine
Pavirg 3000 13 19870 1 10 180ne

\6\0
00‘&\
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Client: Shell E & P Ireland Ltd. Job Ref.
) |Plant: Gas Reception Terminal L3882
‘ Location: Corrib Sheet no irev
ame On-Plot Storm Drainage
Calc by Date Chck'd by Dala App'd by Dale
M Nov '03
A5.8 FLARE AREA DRAINAGE SYSTEM RAINWATER CASE
Flare area drainage System — Rain water areas Draining to system
Description Contributing Drain Area Aea Cv,Runoff Area Sumof Comment
toPipe Length Length Breadth Coefficient (nm2) Areas
lengh (M (M (m)  (fPartialy (m2)
Pervigus)
FLARE AREA
1.000 35
Alowior 5 /s flare condensation from flare
no catchment 1.001 80
2000 27
Allowfor 5 Vs from LER nurmber 1 transformer surmps (Controlled discharge)
Paving 2001 15 2000 1200 1 240 m@
o catchment 1.002 68
&
&
*o\
G
SN
N
i
&P
<<0\ \\‘&\Q
R
5
Q¢\,\\‘O
2
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Client: Shell E & P Ireland Lid. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no./frav
ame On-Plot Storm Drainage
Calc. by Date Chek'd by Date App'd by Date
IM Nov ‘03
A5.9 SLUG CATCHER AND STORAGE TANK DRAINAGE SYSTEM FIREWATER CASE

Slug catcher and storage tank drainage System -- Firewater deluge scenario

The firewater discharge will be 4 monitors and 4 hydrants discharging at once to the head of the oily water system.
Monitors =32 I/s * 4 = 127 /s

Hydrants=7.5 s * 4= 30 /s

Max fire water flow = 157 Is.

Fire water will enter system through 4 number gullies at 40 Vs per gully

The three storage tank bunded areas will have a bund overflow pipe, allowing the excess firewater deluge to drain
into the oily water system, this overflow will not incorporate a valve. Drainage sytem designed for the following
deluge rates.

Raw methanoi tank bund — 319 Vs (note this is applied as 160 I/s, in combination with the 160Vs applied at the
head of the sytem)

Product methanol tank bund 120 s

Condensate tank bund 228 I/s

Note that each component of the system is designed for the maximum @&water flow for that component. These are
not combined as this would result in the firewater flow in the whole sogétem aexceeding 320 Vs (Raw methanol

N
Desgipion  Cobibuiing D@ink nunberdf rurber of ﬁ@o‘i\é% Coment
bRE  legh hdats noitos sl
legh (M @1y @5k &
&
5 (\& \O
400;(0«3\6?5)

SLUGCATGHER s\QoQ
2glies 100 7 é@ Qo 0 &

1.001 D ol @m Qa0 0 0
2glies 102 % 20 QO 0 ®
frompipe2000 nat adraicrt max dreedy 180 V/s
rozcticrd fw 108 3 Qm Qw 0

104 3 Qo Qo 180 160 Rawrrehend tark dhuge- mexcase
franppe 500 1006 3B Q@ Qo Omexcae30s framtarkdbuge
framppe8000 O mexcae Z0s framtark deuce

1008 16 om Qo 0 0 mex case R0Is fromtark dduce
framppe4.000 1007 D Q@ Qco 0 Omexcas=30ls framtark deuge
frampipe7.000 108 K4 Qm Qo 0 O mexcae 30s fromtark cHue
roatifiod fw 1008 5 om Qoo 0 0 mex case TDIs fromtark dHuee

1010 4 Qm Qo 0 O rrexcase 30Us framtark dduge
Fromenipment 2000 13 Q@ am 2 2
1gly 301 12 10 am 0 4L
resid e nndf 4000 50 Qm 8104) H >
2glies 500 3B 20 0104) 0 &
rretend tark 6000 D 120
codreatetarkc 700 Pl 8
2glies 800 3 0o 2 0 15
storage tank deluge).

EPA Export 08-07-2014:23:43:49




Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no /rev
ame On-Plot Storm Drainage
Cale. by Date Chek'd by Date App'd by Date
IM Nov ‘03
A5.10 PROCESS AREA DRAINAGE SYSTEM FIRE WATER CASE

Process area drainage System — Firewater deluge scenario

The firewater discharge will be 4 monitors and 4 hydrants discharging at once to the head of the oily water system.
Monitors =32 I/'s * 4 = 127 /s

Hydrants=7.5 l's * 4= 30 /s

Max fire water flow = 157 I/s.

Fire water will enter system through 4 number gullies at 40 Vs per gully

Note that each component of the system is designed for the maximum firewater flow for that component. These are
not combined as this would result in the firewater flow in the whole system exceeding 157 U's

Description Contritading Evain rurber of nurber of deluge todd  Comment
toFipe lengh hydants noritas  system(ls)

Length (m (RUs) (75Us) K
¢
00 7O S

PROCESS AFEA F3S

2glies 1.000 1) 20 0GP 0 0

2gdlies 1.001 19 20 & 0 80 mex case 160 Vs
102 7 0 ¢ 600 0  Ommxcasel6Ols
100 5 o s 0 0 0 excase 160Us
1004 a6 o 0  Omexcase160Us
106 S &0 oo 0  Omexcasei60ls
2000 9 £H3m 0o 0 12

2qies 2000 10 20 Qo 0 &

3qiies 4,000 5B 30 00 0 1D

1quly 5000 2 10 0 ©

2giiies 6000 B/ 20 00 0 &

2gdiies 6001 2 20 0w 0

rofw 7.000 2% Q0 00 0 0

rofw 8000 % a0 0w 0 0
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no./rev
ame On-Plot Storm Drainage
Calc. by Date Chel'd by Date App'd by Date
IM Nov '03

A5.11 WASTE STORAGE AREA DRAINAGE SYSTEM FIRE WATER CASE
Waste storage area drainage System - Firewater Draining to system

The firewater discharge will be 2 hydrants discharging at once to the head of the oily water system.

Hydrants=7.5Vs * 2= 15 I/s

Firewater will enter system from 2 hydrants adjacent to power generator building. Note this
one 40 s,

Note that each component of the system is designed for the maximum firewater flow for that component. These are

not combined as this would result in the firewater flow in the whole system exceeding 30 Vs

Description Contributing Drain

to Pipe Length hydrants monitors system(l/s)
Length (m) (21s)  (75Vs)
4000 750 éo@

WASTE STOARGE AREA Ao'i*‘

100 3/ 00 o 0 0

1.001 540 0.00 AT 0 0

102 80 000 S0 o o
Note pipe lengths 1.000, 1.001 and 1.002 reserved for pi exdemd olly surface water interceptor
oontrolled discharge - no included with fire water calo
2 hydrants 1.008 B S 200 0 15
from pipe 2000 1.004 AN 40
frompipe 2001 é,};@ 7

&

Paning 1006 % om 0w 0 0
no catchment 1.006 0.00 000 0 0
tanker loading 1.007 35 000 000 0 0
1 monitor 2000 » 100 000 0 40

2001 65 27
aso dlowfor 27 I/s purmped from access road system
from flare 3000 13 50

number of number of deluge tota  Comment

has been modelled as
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location:  Corrib Sheet no frev
ame On-Plot Storm Drainage
Calc. by Date Chek'd by Date App'd by Date
IM Nov ‘03
A5.12 FLARE AREA DRAINAGE SYSTEM
Description Contributing Drain nurberof number of deluge total  Comment
to Pipe Length hydrants monitors  system(Us)
Length (m) (32Vs}  (7.5Vs)
4000 7.5
FLARE AREA
1.000 B
Allowfor 5 Vs flare condensation fromflare
no catchment 1.001 a8
2000 27
Allowfor 5's from LER nunrber 1 transformer sumps (Contralled discharge)
1 Guly 2001 15 1 0.00 000 40
no calchment 1.002 63
&
&
*o\
S
N
e
SO
N
&
SO
N
<<0\ \\‘&\Q
N
N
o°°§
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Amec Capital Projects Ltd

O

11 The Boulevard

Crawley

West Sussex RH10 1UX

SHELL E&P LTD
CORRIB PROJECT
SLUG CATCHER-STORM

Date Dec-03
File SlugCatcherStorm2.SWS | Checked By

Designed By DR

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

(Global Variables

Location - scotland & Ireland

Return Period (years) 10 volumetric Runoff Coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum rRainfall (mm/hr) 200 pepth from soffit to G.L. (m) 0.500
Foul Sewage (1/s5/ha) 0.00 Min vel. (m/s - Auto Design Only) 0.75
o'flow setting (*Foul only) 0 Min slope (1:X - optimisation) 750
pesigned with tevel soffits
|
Network Design Table ',
5 i
py Length Fall slope Area T.E. BWF k HYD DIA |
(m m @) (ha) (nins) (&1/s)  (am) SECT (mm) !
1.000 37.00 0.074 500.0 . éééﬁﬁ 0 0.600 o 375
1.001  20.00 0.040 500.0 5 «®. 00 0 0.600 o 375
1.002 55.50 0.080 693.8 ¥ $0.00 0 0.600 o 525
1.003 39.00 0.053 735.8 0.00 0 0.600 o 525
1.004 34.50 0.043 802.3 0.00 0 0.600 o 675
1.005 37.50 0.048 781.3 0.00 0 0.600 o 675
1.006 16.00 0.020 800:%§ 0.00 0 0.600 o 675
1.007 50.00 0.063 793V 0.00 0 0.600 o 675
1.008 30.00 0.038 78%.5° 0.00 0 0.600 o 675
1.009 55.00 0,069 73;9 0.00 261 0.600 o 750
1.010 4.00 0.013 Q .7 0.00 0 0.600 ¢ 675
2.000 12.50 0.0 éggso.s 0.014 2.00 0 0.600 o 150
3.000 12.00 0.040 300.0 0.010 2.00 0 0.600 o 150
4,000 5S0.00 0.550 90.9 0.024 2.00 0 0.600 o 300

PN

.000
.001
.002
.003
.004
.005
.006
.007
.008
.009
.010

.000
.000
.000

BowW N PR e

Rain T.C. E
(mm/hr) (mins) (m) ha) (Q/s) Q/s) (/s

143,
137.
124.
116.
il0.
105.
103.

. . . ....
O OO w OmHRHRNUVIEH~o

NN N oS b w N
. . « s 3 s s & s o os b o

8 99.160 0.037 0 0
2 98.910 0.037 0 0
3 98.815 0.113 0 o
1 98.660 0.120 0 0
7 98.460 0.142 0 0
4 98.331 0.176 0 o
7 98.197 0.186 0 0
6 98.091 0.219 0 0
1 97.942 0.273 0 0
0 97.818 0.398 261 0
1l 97.674 0.398 261 0
.3 99.125  0.014 0 0
3 98.875 0.010 0 0
5 99.200 0.024 Q 0

Network Results Table

Us/IL E.Area

.DWF  Foul InfiB.

O O O 000000 OOoCO0D0O

=)

!—' SD O HOOODOOOOOO

vel CAP
m/s) (Q/s) (1/s)

Flow
89 15
89 15
182 39
177 39
328 44
333 51
329 53 _
330 59 ;
331 71 5
434 359 i
533 359 ;
14 6 |
10 4 |
117 10 !

EPA Export 08-07-2014:23:43:49



Amec Capital Projects Ltd

11 The Boulevard

O Crawley
West Sussex RH10 1UX

SHELL E&P LTD
CORRIB PROJECT
SLUG CATCHER-STORM

Date Dec-03
File SiugCatcherStorm2.SWS

Designed By DR
Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Dralnage

= cJﬁ?“L) (;%ﬁé)
5.000  148.0 2.5
6.000  149.9 2.4
7.000  148.5 2.5

8.000 148.2 2.5
8.001 144.2 2.7

Network Design Table

PN Length Fall Slope Area DWF k HYD

| (m (m) (1:x) (ha) (m1 ns) (1/s) (mm) SECT
5.000 33.00 0.200 165.0 0.024 2.00 0 0.600 o]

6.000 20.00 0.036 555.6 0.028 2.00 0 0.600 o]

7.000 25.00 0.033 757.6 0.054 2.00 0 0.600 o

8.000 29.00 0.193 150.3 0.010 2.00 0 0.600 o

g8.001 15.00 0.100 150.0 0.000 0.00 0 0.600 0

Network Results Table

us/iL E.Area E.DWF Foul Infil

(m) thay C(i/s) Q/s) C/s) (m/S) /sy (/s)

98.700 0.024 0 égg 0 1.09
98.500 0.028 o o 0 0.86
&S
98.500 0.054 (g?,O@ 0 0 0.88
99.260 00100& 0 0 0.99
98.990 ool&éé) ; 0 0 0.99

§}‘°§
NN
\\
< Cﬁ
6\
&

S

&
250
450
600
300
!
CAP Flow
53 10
136 12
248 22
004

EPA Export 08-07-2014:23:43:49



[ Amec Capital Projects Ltd
11 The Boulevard SHELL E&P IRELAND LTD
O Crawley CORRIB PROJECT
" West Sussex RH10 1UX PROCESS STORM
Date Dec-03 Designed By DR
File PROCESSTORM.sws Checked By
Micro Drainage Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - Scotland & Ireland

Return Period (years) 10 volumetric runoff coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum Rainfall (mm/hr) 200 De?th from soffit to G.L. (m) 0.500
Foul Sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.75

o'flow Setting (*Foul only) 0 Min Slope (1l:X - optimisation) 750
i pesigned with Level Soffits

Network Design Table
py  Length Fall Slope Area T.E. F k HYD DIA
(m ) X)) (ha) (mins)gX1/s)  (mm) SECT  (mm) |
1.000 30.00 0.100 300.0 0.131 d§§@ﬁ% 0 0.600 o 375
7.001 19.00 0.026 730.8 0.076 5 .8.00 0 0.600 o 525
1002 17.00 0.023 739.1 0.1047.£0.00 0 0.600 o 525
1.003 50.00 0.069 724.6 0. 0.00 0 0.600 o 525
1.004 41.00 0.057 719.3 0.00 0 0.800 o 525
1.005 59.00 0.081 728 1§§9 2 0.00 0 0.600 o 675
O
2.000 49.00 0.098 sggﬁﬁgﬁb.07s 2.00 0 0.600 o 450
S
3.000 35.00 0.078 4Q&§§ 0.029  2.00 0 0.600 o 225
O
4.000 53.00 o.1o§£§%oo.o 0.076  2.00 0 0.600 o 450
Q
5.000 12.00 0.0% 260.9 0.028  2.00 0 0.600 o 200
6.000 33.00 0.066 500.0 0.147  2.00 0 0.600 o 375
6.001 32.00 0.043 744.2 0.057  0.00 0 0.600 o 525
Network Results Table
|
PN Rain T.C._ US/IL E.Area E.DWF Foul infil. vel CAP Flow i
(am/hr) (mins)  (m) tha) (i/s) C€1/s) (Q1/s) (m/s) (/s (1/s) ,
1.000  148.4 2.5 98.775 0.131 0 0 0 1.04 115 54
1.001  142.3 2.9 98.525 0.207 0 0 0 0.82 178 82
1.002  137.3 3.2 98.499 0.311 0 0 0 0.82 177 119
1.003  124.7 4.2 98.476 0.444 0 0 0 0.82 178 154
1.004  116.3 5.1 98.407 0.539 0 0 0 0.83 179 174
1.005  107.5 6.1 98.200 0.851 0 0 0 0.96 345 254
2.000  141.7 2.9 98.948 0.076 0 0 0 0.90 144 30
3,000  141.0 3.0 98.912 0.029 0 0 0 0.61 24 11
4.000  140.6 3.0 98.991 0.076 0 0 0 0.90 144 30
g 5.000  152.1 2.3 99.105 0.028 0 0 0 0.75 23 12
ot
), 6.000  145.1 2.7 98.900 0.147 0 0 ¢ 0.8 89 59
6.001  135.5 3.3 98.684 0.204 0 0 0 0.81 176 77

EPA Export 08-07-2014:23:43:49



[ Amec Capital Projects Ltd
11 The Boulevard SHELL E&P IRELAND LTD
Crawley CORRIB PROJECT
West Sussex RH10 1UX PROCESS STORM
Date Dec-03 Designed By DR
File PROCESSTORM.sws Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

PN

{::5 PN
7.000 151.5
8.000 134.0

Len%fh Fall sSlope Area
(m (m

0.217 119.8 0.039 2.00
8.000 46.00 0.053 867.9 0.052 2.00

7.000 26.00

Rain T.C.
{mm/hr) {mins)

US/IL E.Area E.DWF Foul 1Infil. vel CAP Flow
(m) tha)y Ci/s) (/s) (Q1/s)  (m/s) Q/s) (/s)
2.3 99.525 0.039 0 0 0 1.44 101 16
3.5 99.442 0.052 ] 0 0 0.53 37 19
&
Q@
A6‘~
S
ENY
e
S
%S
\3(@‘
L
SO\,
¢54§§
69
Y
f\o
S

Network Desian Table

T.E. DWF k HYD DIA
(mins) (1/s5) (mm) SECT (mm)
0 0.600 o 300
0 0.600 o 300

(1:x) (ha)

Network Results Table

EPA Export 08-07-2014:23:43.49



| Amec Capital Projects Ltd
| 11 The Boulevard SHELL E&P IRELAND LTD
@ Crawley CORRIB PROJECT
West Sussex RH10 1UX FLARE OWS - STORM
Date Dec-03 Designed By DR
File Flarestorm.sws Checked By - :
Micro Drainage Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Globa! Variables

Location - Scotland & Ireland

rReturn Period (years) 10 volumetric Runoff Coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum Rainfall (mm/hr) 200 Deplath from Soffit to G.L. {m) 0.500
Foul sewage (1/s/ha) 0.00 Min vel. (m/s - Auto besign Only) 0.75

0'Flow setting (*Foul only) 0 Min Stope (1l:Xx - optimisation) 250
besigned with Level Soffits

Network Design Table
&.
= Leng)th Fall slope Area T,E. <gtl?a‘WF k_ HYD DIA
(m m) (:x> (ha) (m1nsi0"® 1/s) (mm) SECT (mm)
1.000 35.00 0.200 175.0 0.000 240 5 0.600 o 150
1.001 80.00 0.457 175.1 0.00004?@6 .00 0 0.600 o 150
&
2.000 27.00 0.154 175.3 0,600 2.00 5 0.600 o 150
2.001 15.00 0.146 102.76,;\@%3& 0.00 0 0.600 o 300
1.002 68.00 0.168 4°4~<~39<\‘@\-$°°° 0.00 0 0.600 o 300
Qé$\q
O
}gﬁuark Results Table

«Q
PN Rain T.C. GSO/IL E.Area E.DWF Foul Infil. Vvel CAP Flow
(mm/hr) (mins) (m) tha) C(1/s) Q/s) (i/s) (m/s) (1/s) /s

0.78 55 17

(:J} 1.000 143.7 2.8 99.200 0.000 5 0 0 0.76 13 5 i
1.001 121.4 4.5 99,000 0.000 5 0 0 0.76 13 5 |
2.000 146.5 2.6 99.150 0.000C 5 0 0 0.76 13 5
2.001 144.0 2.8 98.846 0.024 5 0 0 1.55 110 15
6.0 0 0

. 0.000 0.024 10

1.002 108.1

EPA Export 08-07-2014.23:43:49



[ Amec Capital Projects Ltd
| 11 The Boulevard SHELL E&P IRELAND LTD
Crawley CORRIB PROJECT
"1 West Sussex RH10 1UX WASTE STORAGE-STORM
Date Dec-03 Designed By DR
File WasteStorageStorm.sws | Checked By
Micro Drainage Storm W.7.6 (¢)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - scotland & Ireland

Return Period (years) 10 volumetric Runoff coeff. 0.77
M5-60 (mm) 22 infiltration % o
Ratio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum Rainfall (mm/hr) 200 [.in:h from soffit to G.L. (m)} 0.500
Fou] sewage (1/s/ha) 0.00 min vel. (m/s - Auto Design only) 0.75

o'flow setting (*Foul only) 0 Min Slope (1:X - Optimisation) 250
Designed with Level soffits

Network Design Table

py Length Fall slope Area 3wr= k HYD DIA
(m (m) (1:X) (ha) (mms) éf'l/s) {mm) SECT (mm)

1.000 33.00 0.078 423.1 0.000 & @J 0 0.600 o 150

1.001 54.00 0.127 425.2 00004?& .00 0 0.600 o 150 i

1.002 58.00 0.136 426.5 <9 0.00 0 0.600 o 150 i

1.003 46.00 0.108 4259 0. ¥ 0.00 0 0.600 o 300 _

1.004 37.00 0.051 725.5 0.00 27 0.600 o 525

1.005 48.00 0.060 8000 0.00 0 0.600 o 525

1,006 32.00 0.040 800 ooo 0.00 0 0.600 o 525

1.007 35.00 0.101 32@ “0018 0.00 17 0.600 o 525

2.000 36.00 0.103 3@&5 0.058 2.00 0 0.600 o 225

3.000 13.00 0.168{\955‘\774 0.015 2.00 S0 0.600 o 300

| O Network Results Table

BN Rain us/IL E.Area E.DWF Fou infil. vel CAP Flow

(mm/hr) (mmS) (m) ¢ha) (1/s) (1/5) Q/s) /sy Q/s) (1/s)
1.000 138.3 3.1 98.975 0.000 0 0 0 0.48 9 0
1.001 116.7 5.0 98.897 0.000 0 0 0 0.48 9 0
1.002 100.7 7.0 98.770 0.000 0 0 0 0.48 8 0
1.003 94.3 8.0 98.484 0.197 0 0 0 0.76 53 52
1.004 90.1 8.8 98.151 0.294 27 0 0 0.8 178 101
1.005 85.1 9.8 98.100 0.359 27 0 0 0.78 170 112
1.006 82.1 10.5 98.040 0.359 27 0 0 0.78 170 112
1.007 80.1 11.0 98.000 0.377 44 0 0 1.20 259 128
2.000 142.3 2.9 98.875 0.058 0 0 0 0.69 28 23
3.000 154.9 2.1 98.368 0.015 50 0 0 1.79 126 56

EPA Export 08-07-2014:23:43:49



Amec Capital Projects Lid

0

11 The Boulevard SHELL E&P LTD

Crawley CORRIB PROJECT &

West Sussex RH10 1UX SLUG CATCHER-FIREWAT....

Date Dec-03 Designed By DR

File SlugCatcher.SWS Checked By

Micro Drainage Storm W.7.6 (c)1982-2001 Micro Dralnage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - Scotland & Ireland

Return Period (years) 100 volumetric Runoff coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
rRatio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum Rainfall (mm/hr) 200 qth from Soffit to G.L. (m) 0.500
Fou'l sewage (1/s/ha) 0.00 Min vel. (m/s - Auto pesign only) 0.75

o'flow Setting (*Foul only) 0 Min Slope (1:X - Optimisation) 750
Designed with Level soffits

Network Design Table

PN Length Fall Slope Area k HYD DIA
(m (m) (1:x) (ha) (mms)@dt'lls) {mm) SECT (mm)

1.000 37.00 0.074 500.0 0.000 QZéﬁb 80 0.600 o 375
1.001 20100 0.040 500.0 0. 00049 «§.00 0 0.600 o 375
1,002 55.50 0.080 693.8 "®0.00 80 0600 o 525
1.002 33:30 0:083 338 0.0 000 0 0.600 © 525
1,004 34.50 0.043 802.3 . 0,00 160 0.600 © 875
1,005 37.50 0.048 781.3 504 0.00 0.600 o 675
1,006 16.00 0.020 soo<g9 59000  0.00 0 0.600 o 675
1,007 50.00 0.063 7%3 $0.000  0.00 0 0600 o 675
1.008 30.00 0.038 0.000  0.00 0 0.600 o 675
1.009 55.00 0.069 0.000  0.00 0 0.600 o 675
1-008 5500 0:033 Jo77 o000  0.00 0 0.600 o 675 |
2.000 12.50 o.q§§* 150.6 0.000  2.00 2 0.600 o 150 |
3.000 12.00 0.040 300.0 0.000  2.00 40 0.600 o 300
4.000 50.00 0.550 90.9 0.000 2.00 35 0.600 o 300

Network Results Table

PN Rain T.C. us/IL E.Area E.DWF Foul infil vel CAP Flow
(mm/hr) (mins) (m) (ha) (1/s) (1/s) Aa/sy /sy (/s) (1/s)

1.000 200.0 2.8 99.160 0.000 80 0 0 0.80 89 80
1.001 200.0 3.2 98.910 0.000 80 0 0 0.80 89 B0
1.002 200.0 4.3 98.815 0.000 160 0 0 0.84 182 160
1.003 189.6 5.1 98.660 0.000 160 0 0 0.82 177 160
1.004 181.3 5.7 98.460 0.000 320 a 0 0.92 328 320
1.005 173.4 6.4 98.331 0.000 320 0 o 0.9 333 320
1.006 170.2 6.7 98.137 0.000 320 0 0 0.92 329 320
1.007 160.7 7.6 98.091 0.000 320 0 0 0.92 330 320
1.008 155.3 8.1 97.942 0.000 320 0 0 0.92 331 320
1.009 146.3 9.1 97.818 0.000 320 0 0 0.92 329 320
1.010 145.9 9.1 97.674 0.000 320 0 0 1.49 533 320
2.000 200.0 2.3 99.125 0.000 2 0 0 0.82 14 2
3.000 200.0 2.2 98.875 0.000 40 0 0 0.9 64 40
4.000 200.0 2.5 99.200 - 0.000 35 0 0 1.65 117 35

EPA Export 08-07-2014:23:43:49



Amec Capital Projects Ltd
11 The Boulevard SHELL E&P LTD
@) Crawley CORRIB PROJECT :
West Sussex RH10 1UX SLUG CATCHER-FIREWAT.. [
Date Dec-03 Designed By DR j
File SlugCatcher.SWS Checked By
Micro Drainage Storm W.7.6 (c)1982-2001 Micro Drainag
l- Network Design Table .
py  Length Fall Slope Area T.E. DWF k HYD DIA '
(mg) (m) (1:x) (ha) (mins) (1/s) (mm) SECT (mm)
5.000 33.00 0.200 165.0 0.000  2.00 80 0.600 o 300
6.000 20.00 0.036 555.6 0.000 2,00 120 0.600 o 450
. 7.000 25.00 0.033 757.6 0.000 2.00 228 0.600 o 600
| 8.000 29.00 0.193 150.3 0.000  2.00 15 0.600 o 200
8.001 15.00 0.100 150.0 0.000  0.00 0 0.600 o 200
:O Network Results Table
PN Rain T.C. US/IL E.Area E.DWF Foul 1Infil. Vvel CAP Flow {
(mm/hr)  (mins)  (m) tha) (1/s) (1/53& (/s) (m/s) Q/s) (1/s) |
5.000  200.0 2.5 98.700 0.000 80 @6' 0 1.22 86 80
6.000  200.0 2.4 98.500 0.000 %q.@é\o 0 0.86 136 120
7.000  200.0 2.5 98.500 0.000 Oﬁ}? 0 0 0.88 248 228
8.000  200.0 2.5 99.260 0.000§Q§15 0 0 0.99 31 15
8.001  200.0 2.7 98.990 o.g&%‘ 15 0 0 0.99 31 15
&
| DEN
. S
5
,\0
&
CJO

EPA Export 08-07-2014:23:43:49



Q

Amec Capital Projects Ltd

11 The Boulevard SHELL E&P IRELAND LTD

Crawley CORRIB PROJECT

West Sussex RH10 1UX PROCESS FIREWATER

Date Dec-03 Designed By DR

File PROCESSFW.sws Checked By

Micro Drainage Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - Scotland & Ireland

Return Perjod (years) 100 volumetric Runoff Coeff. 0.77
M5-60 (mm) 23 Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum Rainfall (mm/hr) 200 De?th from soffit to G.L. (m) 0.500
Foul sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.75

o'flow setting (*Foul only) 0 Min Slope (l:X - optimisation) 750
pesigned with Level Soffits

Network Design Table

PN Length Fall Slope Area T.E. éSDﬁF k HYD DIA
(m (m) (1:x) (ha) (m1ns}§*(1/s) (mm) SECT (mm)

NP 80

1.000 30.00 0.100 300.0 0.000 & 200 0.600 o 375
1,001 19.00 0.026 730.8 0.000%xD.00 80 0.600 o 525
1.002 17.00 0.023 739.1 0.086@ 0.00 0 0.600 o 525
1.003 50.00 0.069 724.6 0 0.00 0 0.600 o 525
1.004 41.00 0.057 719.3 @&, 0.00 0 0.600 o 525
20005 59.00 0.081 728.4° Q5000  0.00 0 0.600 o 525
. A
2.000 49.00 0.098 g.(gd%oﬁ‘o.ooo 2.00 118 0.600 o 450
3.000 35.00 0.078 gq%Q.? 0.000  2.00 80 0.600 o 375
3
4.000 53.00 o.1gg¢‘soo.o 0.000  2.00 118 0.600 o 450
5.000 12.00 0.046 260.9 0.000  2.00 40 0.600 o 250
6.000 33.00 0.066 500.0 0.000  2.00 80 0.600 o 375
6001 32.00 0.043 744.2 0.000 0.00 80 0.600 o 525

Network Results Table

PN Rain T.C._ US/IL E.Area E.DWF Foul zInfil. vel CAP Flow
(mm/hr) (mins) (m) tha) (i/s) C(i/s)  (1/s)  (m/s) Q/s) (/s)

1.000 200.0 .5 98.775 0.000 B0 0 0 1.04 115 80
1.001 200.0 2.9 98.623 0.000 160 0 0 0.82 178 160
1.002 200.0 3.2 98.511 0.000 160 0 0 0.82 177 160
1.003 200.0 4.2 98.402 0.000 160 0 ¢ 0.82 178 160
1.004 193.7 5.1 98.247 0.000 160 0 0 0.83 179 160 |
1.005 178.3 6.2 98.104 0.000 160 0 0 0.82 178 160 '
2.000 200.0 2.9 98.948 0.000 118 0 0 0.9 144 118
3.000 200.0 2.7 98.912 0.000 80 0 0 0.8 94 BO
4.000 200.0 3.0 98.991 0.000 118 0 0 0.9 144 118
5.000 200.0 2.2 99.105 0.000 40 0 0 0.86 42 40
6.000 200.0 2.7 98.%00 0.000 80 0 0 0.80 89 80
6.001 200.0 3.3 98.784 0.000 160 0 0 0.81 176 160

EPA Export 08-07-2014:23:43:49



[ Amec Capital Projects Ltd
| 11 The Boulevard SHELL E&P IRELAND LTD
Crawley CORRIB PROJECT
West Sussex RH10 1UX PROCESS FIREWATER
Date Dec-03 Designed By DR
File PROCESSFW.sws Checked By z
Micro Drainage Storm W.7.6 (c)1982-2001 MICI’O Drainage
r Network Design Table
PN Length Fall Slope Area T.E. DWF k HYD DIA i
(m (m) (1:X) (ha) (mins) (1/s) (mm} SECT (mm) |
7.000 26.00 0.217 119.8 0.000 2.00 0 0.600 o 150
8.000 46.00 0.383 120.1 0.000 2.00 0 0.600 o 100
Network Results Table
. PN in T.C. us/IL E.Area E.DWF Foul ZInfil. vel CAP Flow
'~O (ma/hr)  (mins) tha)y Ci7s) (/s> Q/sy /sy (/s (1/s)
| 7.000 200.0 2.5 99.525 0.000 0 0 0 0.92 16 0
| 8.000 200.0 3.1 99.442 0.000 0 0 0 0.70 6 0
&.
‘{\éo
N
5 ﬁo
S
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Amec Capital Projects Lid

O

2

11 The Boulevard

Crawley

West Sussex RH10 1UX

SHELL E&P IRELAND LTD
CORRIB PROJECT
WASTE STORAGE-FIREW...

Date Dec-03

File WasteStorageFW.sws

Designed By DR
Checked By

Micro Drainage

Storm W.7.6 (¢)1982-2001 Micro Drainag

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - scotland & Ireland

Return Period (years) 100 volumetric Runoff coeff. 0.77
M5-60 (mm) 23 . Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum Rainfall (mm/hr) 200 pepth from soffit to G.L. (m} 0.300
Foul Sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.75
o'flow Setting (*Foul only) 0 Min slope (1:X - Optimisation) 250
pDesigned with Level soffits
Network Design Table
PN Length Fall Slope Area  T.E. dﬁﬁ k HYD DIA
(m m (1:X) (ha) (m1ns)é§§1/s) (em) SECT (mm)
1.000 33.00 0.078 423.1 0.000 360 8 0.600 o 300
1.001 54.00 0.127 425.2 0.000459 @. 00 8 0.600 o 300
1.002 58.00 0.136 426.5 0.00 .@§b.00 0 0.600 o 300
1.003 46.00 0.108 425.9 0.080. 0.00 16 0.600 o 300
1.004 37.00 0.051 725.5 O 0.00 67 0.600 0 525
1.005 48.00 0.060 800.0 . 0.00 0 0.600 o 525
1.006 32.00 0.040 800.0g 00 0.00 0 0.600 0 525
1.007 35.00 0.101 346@$<§B.000 0.00 0 0.600 o] 525
S &
2.000 36.00 0.103 31\6@ 0.000 2.00 42 0.600 o 300
3.000 13.00 0.168‘¥$97.4 0.000 2.00 50 0.600 o 300
Q
2.001 65.00 0.3% 174.7 0.000 0.00 27 0.600 o 375
1.008 1.00 0.010 100.0 0.000 0.00 0 0.600 o 525
Network Results Table
PN Rain T.C._ US/IL E.Area E.DWF Foul iInfil. vel CAP_ Flow
(am/hr)  (mins)  (m) (ha) (Q/s) Q/s) /sy (m/sd) (1/s) (1/s)
1.000 200.0 2.7 98.975 0.000 8 0 0 0.76 54 8
1.001 200.0 3.9 98.897 0.000 16 0 0 0.76 53 16
1.002 191.6 5.2 08.770 0.000 16 0 0 0.76 53 16
1.003 i78.7 6.2 98.634 0.000 32 0 0 0.76 53 32
1.004 170.4 7.0 98.376 0.000 99 0 0 0.82 178 99
1.005 159.4 B.0 98.250 0.000 99 0 1] 0.78 170 99
1.006 152.9 8.7 98.165 0.000 99 0 0 0.78 170 99
1.007 148.6 9.1 98.000 0.000 99 0 0 1.20 259 Q9
2.000 200.0 2.7 98.875 0.000 42 0 0 0.84 59 42
3.000 200.0 2.1 58.368 0.000 50 0 1] 1.79 126 50
2.001 200.0 3.5 98.125 0.000 119 0 o 1.37 151 119
1.008 148.6 9.2 97.603 0.000 218 0 0 2.24 485 218

EPA Export 08-07-2014:23:43:49




Amec Capital Projects Ltd

O

11 The Boulevard
Crawley
West Sussex RH10 1UX

SHELL E&P IRELAND LTD
CORRIB PROJECT
FLARE OWS - FIREWATER

Date Dec-03
File Flarefw.sws

Designed By DR
Checked By

Micro Drainage

Storm W.7.6 (¢)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Lacation ~ Scotland & Ireland

Return Period (years) 100 volumetric Runoff Coeff. 0.77
M5-60 (mm) 22 . Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.010
Maximum Rainfall (mm/hr) 200 De?th from soffit to G.L. (m) 0.500
Foul sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.75
o'flow Setting (*Foul only) 0 Min Stope (1:X - Optimisation) 250
Designed with Level soffits
Network Design Table
oy Length Fall slope Area T.E. oWF k  HYD DIA
(m m) (1:x) (ha) (mins) O,@Gh/s) (nm) SECT (mm)
1.000 35.00 0.200 175.0 0.000 0&%@ 5 0.600 o 150
1.001 B0.00 0.457 175.1 0.0004?&\ .00 0 0.600 o 150
&
2.000 27.00 0.154 175.3 O, S 2,00 5 0.600 o 150
2.001 15.00 0.146 102.7 % 0.00 40 0.600 o 300
O
1.002 68.00 0.168 404..(@6"\% 00 0.00 0 0.600 o 300
Ngt\?/ork Results Table
S
PN Rain RCE IL E.Area E.DwF Foul 1Infil. vel CAP Flow
(mm/hr)  (mins m) tha) Q/s) /sy Q/s)y /s) (1/s) (1/s)
1.000 200.0 2.8 99.200 0.000 5 0 0 0.76 13 5
1.001 185.5 4,5 99,000 0.000 5 0 0 0.76 13 5
2.000 200.0 2.6 99.150 0.000 5 0 0 0.76 13 5
2.001 200.0 2.8 98.846 0.000 45 o 0 1.55 110 45
1.002 176.0 6.0 0.000 0.000 50 0 0 0.78 55 50
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: (Gas Reception Terminal L3882
! ocation: Corrib Sheet no.Jrev
am e On-Plot Storm Drainage
Calc. by Date Chck'd by Date App'd by Date
IM Nov '03

SECTION A6 SURFACE WATER SYSTEM

AB6.1  Introduction

The surface water system collects the water run-offs from the building roofs as well as water at ground level where
required for de-watering. The surface water is split into three systems to reflect the location of the various buildings,
and as such there are three discharge locations.

- The roof and dewatering drainage to the:
Open and Closed Drains Sump
Generator Building
Firewater Pump House
Switchroom LER 1

- The control building discharge into the external drainage system.

- The Maintenance building and administration building complex drains into the existing ditch in the tree

firebreak. &
{\\é

The design of the system was carried out using the Mlcro-dra@g@‘storm program for a 1 in 10 year return period

storm, derived using reference design condition of 45mrgg?@h?all in one hour (100 year return period). This will

provide a system suitable for a 100-year return peno@%ﬁ\rm when the effects of storage and surcharging are
considered.

A6.1 LER/ Drain Sumps / Generator BqudEp(Q f FW Pump House

Areas based on building roof areas ancf*ge-watering requirements local to the building. Design criteria as per
Appendix A section 1, viz:

“Return period = 10 years”

“M5-60 = 22.2 mm"

"Volumetric runoff coefficient, Cv = 0.77"

The results are attached.
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Client Shell E & P ireland Ltd, Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet na frev
ame On-Plot Storm Drainage
Calc. by Dale Chek'd by Date Appd by Date
M Nov ‘03

6.2 ON-PLOT ROOF DRAINS SYSTEM —TIE IN POINT 8
Outfall Ditch System - Areas Draining to Ditches

Description Corfributing Drain Aea Aea OyRndf Aea Sumdf Commrent
toPipe lengh Length Brexdh Coefficdent (m@) Amees

legh (M (M (M (FPatialy ()
Feniaus)
On- Plct Rodf Drairs System
Rocf & Road 100 g 17 1 54 sMnp
Reof & Read 2000 B 2B 1 52
PenioLs Aea 210 06 1@ 04ne
1.001 B 0 O 0 Carier
Roof & Read 3000 B8 19 19 1 3B Bne
Roof & Reerd 102 % B F 1 55 &6ne
Roof & Roed 1008 2 B R 1 10 1800
Reof & Roed 4000 nD 19 9 1 B Bt
1004 5 0 0 0 Carier
Roof & Reed 1006 8 7 R 1 24 @A
Roof & Reed 5000 ¥y @ 2 1 U e
100 2 0 0 0. O Carier
1w % B 2 S0 mone
08 4 @ B I W mne
6000 3N D 1B J¥1 T A
e 1w 0 0:5¢ 0 Carier
ey
SO A}
To O [ =
N
o°°§
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Client: Shell E & P Ireland Ltd. Job Ref,

Plant; Gas Reception Terminal L3882

Location: Corrib Sheet no.frev
On-Plot Storm Drainage

Calc. by Date Chek'd by Date App'd by Date

M Nov ‘03
A6.3 Control building
Area drained from Block C building :
“Roof; 40 x12 = 480 m?
*Roads (3m road width to north and south of building. Outer half
*of perimeter road is taken to drain out to perimeter ditches
“without specific drain provision). 50x6 = 300 m?
“General area drainage: 50x9x06 = 270m’
“Total: = 1050 m? "

A6.4 Admin Buildings
These calculations are based on the roof areas for the administration and maintenance buildings

Runcff areas to be allowed for: &

“Run 1.000: §é

"Block G (Warehouse) Y 39 x 20 = 780 m’
“Run 2.000; ég)zs@*

“Block E (Admin) Q\@Z&\,\* 54 x 10 = 540 m?
“{Area between Blocks G and B, in contradiction of a\@ﬁé\@‘statement) 19x20x 0.6 = 228 m?
g \(\091’5‘\,’\0\$ Run 2.000 Total = 768 m?
“Run 1.001: S

“Block A &OOQ 14x9 = 126 m?
“Run 1.002: S

“Block B S 38x9 = 342 m?
"Run 3.000:

“Block F 11x9 = 99 m?
“Block D 15x9 = 135 m?
“Allow some of Block B drainage here 9x10 = 90 m’

“

Results are shown in the attached Micro Drainage files.

Run 3.000 Total = 324 m? .
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Client; Shell E & P Ireland Ltd. Job Ref
Plant: Gas Reception Terminal 13882
Location: Corrib Sheet no.frev
ame On-Plot Storm Drainage
Calc. by Date Chek'd by Date App'd by Date
IM Nov '03

A6.5 DESIGN SUMMARY
The summary of surface water system outfalls from the main process plot roofs is as below:

Drainage System Tie in point | Outflow Time of Max Flow
number Invert Level | Concentrat | (l/s)

{m) ion {min)
LER, Drains Sump, Generator 8 96.500 10.0 147 *(SEE
Building, Firewater Pump House (AtN NOTE)

32820m)
Control Building 7 98.025 5.1 38

(AtN

32820m)
Admin Area Buildings (roofs only) | 9 97.600 5.6 74

(AtN

32816m) &

§é
g

These calculations have been run only using the Micro Drajagao >Storm’ program, based on a 10-year return period
storm, without consideration of storage within the systergSLbe tie-in point numbers refer to the interface with the
external drainage system on drawing COR-AP-SD-Q@'}‘ .Qa’he results of initial calculations were made available to
the designers of the external drainage system. \;[ (\ﬁF\nal calculations included here show some variation to these
figures, but the latest figures are generally Ies@’t&‘h%al. For simplicity, it has been decided that the figures given in
the summary report should be left unchangegoﬁinor variations in the results of the detailed calculations are
considered to be of no consequence. (\4&*

OO
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Amec Capital Projects Ltd
11 The Boulevard Enterprise Oil =

@ crawiey Corrib Project A
West Sussex RH10 1UX Dewatering & SWS L] Feh
Date 17-November-2003 Designed By IM Mr
File DW-Sumps to FWPH.S... | Checked By : i
Micro Drainage Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Global Variables

Location - Scotland & Ireland

Return Periocd (years) 10 volumetric Runoff coeff. 0.77
M5-60 (mm) 22 infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0.000
Maximum rainfall (mm/hr) 200 Deqth from soffit to G.L. (m) 0,300
Foul sewage {(1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0.75
o'flow setting (*Foul only) o Min Slope (1:X - optimisation) 750
(:5 pesigned with Level soffits
Network Design Table _
]

PN Len%fh Fall sSlope Area T.E. F k HYD DIA

ogth TR WO hay  (mins)g/s)  (um)  sECT (nm)

1.000 §1.00 0.310 261.3 0.056 ding% 0 0.060 o 225

2.000 28.00 0.200 140.0 O.Q§@s§p3.00 0 0.600 o 225

1.001 37.50 0.350 107.1 &6@9 0.00 0 0.600 o 225

&
3.000 18.00 0.067 268<£%§§§b37 3.00 0 0.600 o 225
o
1.002 54,00 0.500 16! § 0.112 0.00 0 0.600 o 300
1.003 22.00 0.375 <§ £ 0.037 0.00 0 0.600 o 300
N
4,000 50.00 0.20Q§5§50.0 0.052 3.00 0 0.600 o 225
I

1.004 15.00 0.190 115.4 0.000 0.00 0 0.600 a} 375

1.005 48.00 0.150 320.0 0.033 0.00 0 0.600 o 450

g::> 5.000 37.00 0.250° 148.0 0.033 3.00 0 0.600 o 150

Network Results Table

BN Rain T.C._ US/IL E.Area E.DWF Foul zInfil. vel CAP_ Flow

(mm/hr)  (mins)  (m) thay /sy /sy (/s (/s (1/s) (1/s)
1.000 123.2 4.4 99.175 0.056 0 0 0 0.99 39 19
2.000 134.4 3.4 99.175 0.070 0 0 0 1.10 44 26
1.001  118.1 4.9 98.800 0.126 0 0 0 1.26 50 a1
3.000 135.0 3.4 98.800 0.037 0 0 0 0.79 32 14 ,
Mg Wt o EE MW 8 3 S OM B
4.000 127.1 4.0 98.500 0.052 0 0 0 0.8 33 18
DR £ R S S I =
5.000 130.3 3.7 99.175 0.033 0 0 0 0.82 15 12

— &
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Amec Capital Projecis Ltd .
11 The Boulevard Enterprise Oil
C) Crawley Corrib Project
West Sussex RH10 1UX Dewatering & SWS
Date 17-November-2003 Designed By IM
File DW-Sumps to FWPH.S... | Checked By el e
Micro Drainage Storm W.7.6 (¢)1982-2001 Micro Dralnage
Network Design Table
PN Length Fall Slope Area DwWF k HYD DIA
(m m) (1:x) (ha) (mns) (1/s) (mm) SECT (mm)
1.006 22.00 0.090 244.4 0.000 0.00 0 0.600 o 450
1.007 35.00 0.060 583.3 0.058 0.00 0 0.600 o 450
1.008 41.00 0.070 585.7 0.078 0.00 0 0.600 o 525
6.000 31.00 0.100 310.0 0.030 3.00 0 0.600 o 225
1.009 100.00 0.180 555.6 0.000 0.00 0 0.600 o 525
\O Network Results Table
PN Rain T.C. us/IL E.Area E.DWF Foul Infil. vel CAP Flow
(mm/hr) (mins)  (m) tha) (i/7s) Qs /sy (m/s) (1/s) (1/s)
1.006 102.4 6.8 97.070 0.430 0 gé& 0 1.30 206 122
1.007 97.7 7.5 96.980 0.488 0 & 0 0.83 133 133
1.008 93.2 8.2 96.845 0.566 Ao’\o 0 0.92 199 147
6.000 130.9 3.7 97.800 0.030 0%«?9 0 0 0.74 29 11
1.009 84.3 10.0 96.775 0596\§Q§ 0 0 0.94 204 147
;@:&
o’
&
N
Q@
\0
fo
2
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Amec Capital Projects Ltd

11 The Boulevard Enterprise Oil
Crawley Corrib Project
West Sussex RH10 1UX Dewatering & SWS
Date 17 November-2003 Designed By IM
File DW-Block C.SWS Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Return Period (years) 10 volumetric Runoff Coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
Ratio R 0.40 Minimum Backdrop wHeight (m) 0.000
Maximum Rainfall (mm/he) 200 | Deqth from soffit to G.L. (m) 0.300
Foul sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design only)  0.75
o' flow setting (*Foul only) )] Min Slope (1:X - optimisation) 750

Global Variables

Location - scotland & Ireland

pesigned with Level Soffits

Network Design Table

py Length Fall slope Area  T.E. s.DwrF k_ HYD DIA
cé3 m) (1:x3 (had (m1n5)§>(1/s) (mm) SECT (mm)
1.000 50.00 0.400 125.0 0.105 o«*".@o 0 0.600 o 225
1.001 80.00 0.300 266.7 0.0004550.00 0 0.600 o 300
SO
Q&
Netwo@sults Table |
S |
PN Rain  T.C. US/IL¢CESRrea E.Dwe  Foul Infil. vel = CAP . FElow
(mm/hr)  (mins) (W) & ha) (i/s) Q/sd (Q/s) /sy (1/s) (1/s)
Q
1.000  130.7 3.7 98,890 ' 0.105 0 0 0 1.17 46 38
1.001  115.8 5.1 98325 0.105 0 0 0 0.96 68 38
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Amec Capital Projects Lid

11 The Boulevard

C) Crawley
Woest Sussex RH10 1UX

Enterprise Oil
Corrib Project

Dewatering & SWS
Date 17 November-2003 Designed By IM
File Admin Blocks.SWS Checked By

Micro Drainage

Storm W.7.6 (¢)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Return Period (years) 10 volumetric Runoff Coeff. 0.77
M5-60 (mm) 22 . Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m) 0,000
Maximum Rainfall (mm/hr) 200 Del.?th from soffit to G.L. (m) 0.300
Foul Sewage {(1/s/ha) 0.00 Min vel. (m/s - Auto Design only) 0,75
o'flow setting (*Foul only) 0 Min Slope (1:X - optimisation) 750

Global Variables

Locarion - Sscotland & Ireland

pesigned with Level soffits

Length
PN (mg)

Network Design Table

Fall Slope Area T.E. F k HYD DIA
(m) (1:x) (ha) (mins) &€ /s) (mm) SEcT (mm)

1.000 45.00 0.350 128.6 0.078 o«%éﬁ 0 0.600 o 225
2.000 70.00 0.350 200.0 0.03@0§@3.00 0 0.600 o 225
1.001 34.00 0.250 136.0 QGO & 0.00 0 0.600 o 300
1l002 61.00 0.350 174.3 D032  0.00 0 0.600 o 300
3.000 67.00 0.250 2@(@@&.034 3.00 0 0.600 o 225
1.003  6.00 0.040 15650 0.000  0.00 0 0.600 o 300 ,
x°
& |
® Network Results Table -
{-O o _Rain_ T.C.  US/IL E.Area E.DWF Foul Infil. vel  CAP . Flow
(mm/hr) (mins (m) tha) (/s) Q/s) /sy (m/s) (/s) (1/s)
' 1.000  131.5 3.7 98.700 0.078 0 0 1.15 46 29 |
2.000 124.3 4.3 98.900 0.078 0 0 o ©0.92 37 27 |
1.001  119.8 4.7 98.275 0.172 0 0 o 1.35 95 57 |
1,002 111.9 5.5 98.025 0.204 0 0 o 1.19 8 & |
3.000 122.7 4.4 98.800 0.034 0 0 o 0.79 32 12 |
1.003  111.2 5.6 97.675 0.238 0 0 o 1.28 91 74
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: (Gas Reception Terminal L3882
Location:  Corrib Sheet no/rev
ame On-Plot Storm Drainage
Calc. by Date Ghck'd by Date App'd by Date
IM Nov '03

SECTION A7 ACCESS ROAD AND CAR PARK DRAINAGE SYSTEM

e ——————

A7.1 Introduction

The access road and main car park drain to a sump located near the site entrance. The access road is kerbed
along its length to ensure that any accidental spillage from a tanker is contained. All runoff is pumped to the oily
walter system on the terminal site (refer to the waste storage area system).

For this part of the oily water system there are two design conditions:
¢ Storm rainfall or
e (il arising from an accidental tanker spill.

Any accidental spillage wili be contained with the kerbed area. These calculations check the system’s ability to
cope with rainfall.

The design of the system is run on the Micro Drainage ‘Storm’ prograggp‘%sing a 1in 10-year storm profile, derived
form the reference design condition of 45mm rainfall in one hour (1@ year return period). Pipes are laid to normal
falls and the pipes are sized for the maximum flow only. oﬁ@ &

\Qo\'>>*

A72  Access Road Impermeable Areas &
P
The ground around the Administration Area blétilﬂ](f@so and car park is drained by Arup. The roads in this area are
provided with a kerb. The kerb is required 1§ gp‘htain any accidental oil spillage. Runoff into the road drainage
system is, therefore, limited to runoff from }i‘é net road areas.
d

Road areas are calculated below. Area numbers are marked on the sketch plan of the drainage system.
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Client: Shell E & P Ireland Ltd. Job Ref.

) |Plant: Gas Reception Terminal L3882
‘ Location:  Corrib S UL
On-Plot Storm Drainage

Calc by Date Chek’d by Data App'd by Date
M Nov '03

Description Contributing Drain Area Aea  Cv,Runoff Area Sumof Comment
to Pipe Length  Length Breadth Coefficient (m2) Areas

Length (m) (m) (m) (If Partially (me)
Pervious)
AreaNos
1 1.000 32 25 15 1 375
2 1.001 83 48 10 1 480
5 1.002 20 50 6 1 300
3 1.003 68 10 6 1 60
4 1.003 10 6 1 60
BA 1.003 50 8 1 400
520
6B 1.004 40 40 8 1 320
7 1.005 45 10 10 éf 100
8 1,005 35 12 1 40
NN S 520
O A
&5
12 2000 40 5 Q9B 1 880
2001 52 A Carier
&
o
9 1.006 82 0\\ Q > 10 1 100
10 1.006 80 8 1 160
1 1.006 867 6 1 4
& 662
&
12 1.007 32 31 6 1 186
13 1.008 72 72 6 1 432
14 3.000 78 6 1 468
radius 12 12 1 144
612
A7.3 Outflows from Access Road and Car Park Drains:

The detailed Micro Drainage ‘Storm’ calculations follow.

The outflow from the Access Road and Car Park drain system is shown below. These figures are based on the
results of the 1 in 10 year ‘Storm’ program output.

It should be noted that the flow from the Access Road and Car Park system does not drain directly to the perimeter
ditch system. It drains to a local sump and is then pumped to the terminal oily water system.
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Client: Shell E & P Ireland Lid. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no.frev
On-Plot Storm Drainage
Cale by Date Chek'd by Date App'd by Date
M Nov ‘03
The summary of the Access Road and Car Park drain system outflow is as below:
Ditch System Outflow Invert Level | Time of Concentration | Max Flow
(m) (min) (Us}
Access Road and Car Park Drains | 97.755 11.2 110
I
&
<@
AO&
A
& &
NI
R
&
K0
L
QQ\ \‘\\Q
N
K
4;*0
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Amec Capital Projects Lid

O

11 The Boulevard

Crawley

West Sussex RH10 1UX

Shell E&P Ireland Lid
Corrib Project
Access Road and Car Park

Date November 2003
File Access Road.SWS

Designed By IM
Checked By

Micro Drainage

Storm W.7.6 (c)1982-2001 Micro Drainage

STORM SEWER DESIGN by the Modified Rational Method

Location - Scotland & Ireland

Global Variables

Return Period (years) 10 volumetric Runoff Coeff. 0.77
M5-60 (mm) 22 Infiltration % 0
Ratio R 0.40 Minimum Backdrop Height (m)} 0.000
Maximum Rainfall (mm/hr) 200 De?th from soffit to G.L. (m) 1.200
Foul Sewage (1/s/ha) 0.00 Min vel. (m/s - Auto Design Only) 0.70
o'flow setting (*Foul only) 0 Min Slope (1:X - optimisation) 1000
; pesigned with Level soffits
O |
| _
- Network Design Table i
py length Fall slope Area T.E. @% k_ HYD DIA
(m (m (1:x) ¢ha) (mins) R /s) (mm) SECT (mm)
1.000 32.00 0.120 266.7 0.038 .00 0 0.600 o 225
1.001 53.00 0.140 378.6 0.048 4? @00 0 0.600 o 300
1.002 20.00 0.050 400.0 0.03 0~$£b.00 0 0.600 o 300
1.003 68.00 0.180 377.8 O. 69 0.00 0 0.600 o 300
1.004 40.00 0.080 500.0 0O&D 0.00 0 0.600 o 375
1.005 45.00 0.100 450°Oé§§% 0.00 0 0.600 o 375
2.000 40.00 0.100 49‘35;61\&3.090 2.00 0 0.600 o 300
2.001 52.00 0.150 3 E§\ 0.000 0.00 0 0.600 4] 300
(¢
1.006 82.00 0.140 é%.? 0.067 0.00 0 0.600 0 450
1.007 32.00 0.050 40.0 0.019 0.00 0 0.600 0 450
1.008 72.00 D.1§9§‘553.8 0.043 0.00 0 0.600 0 450
; 3.000 63.00 0.230 273.9 0.061 2.00 0 0.600 o 225
O 1.009 10.00 0.030 333.3 0.000  0.00 0 0.600 o 450
Network Results Table
E PN Rain T.C. uUs/IL E.Area E.DWF Foul Infil. vel CAP Flow
i (mm/hr) (mins)  (m) tha) Ci/s) /sy /sy /sy (1/s) (/)
1.000 145.3 2.7 99.000 0.038 0 0 0 0.80 32 15
1.001 130.0 3.8 98.805 0.086 0 0 0 0.80 57 31
1.002 125.0 4.2 9B8.665 0.116 0 0 0 0.78 55 40
1.003 111.3 5.6 98.615 0.166 0 0 0 0.80 57 51
1.004 104.7 6.4 98.360 0.166 0 0 o 0.80 89 51
1.005 98.7 7.3 98.280 0.216 1] 0 0 0.85 04 59
2.000 142.5 2.9 98.800 0.090 0 0 0 0.78 55 36
2.001 128.6 3.9 98.700 0.090 0 0 0 0.84 59 36
1.006 89.2 9.0 98.105 0.373 0 0 0 0.83 132 92
1.007 85.9 9.6 97.965 0.392 0 0 0 0.80 127 94
1.008 79.8 11.0 97.915 0.435 0 0 0 0.86 136 97
| 3.000  135.6 3.3 98.700 0.061 0 0 0 0.79 31 23|
ij 1.009 79.2 11.2 97.785 0.496 0 0 0 1.11 176 109
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Reception Terminal L3882
Location: Corrib Sheet no jrev
On-Plot Storm Drainage
Calc. by Date Chck'd by Date App'd by Date
IM Nov ‘03

ECTION A8

SUMMARY OF DRAINAGE SYSTEMS

The schematic drawing attached summarises the terminal drainage systems, and the
interface locations with the external drainage system
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Client: Shell E & P Ireland Ltd. Job Ref.
G Plant: Gas Reception Terminal £3882
. Location:  Corrib Eheet no frev
0 msm On-Plot Storm Drainage
- Calc. by Date Chek'd by Data App'd by Data
IM Nov '03
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SECTION A9 TERMINAL DRAINAGE PLAN

Drawing COR-AM-TD-001 and COR-AM-TD-002, terminal drainage plan.
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Client: Shell E & P Ireland Ltd. Job Ref.
Plant: Gas Recepfion Terminal L3882
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SECTION A10 __CATCHMENT AREAS

The drawings in this section indicate the catchment areas used for the design of the terminal drainage systems.
Refer to the applicable calculation section for the derivation of the catchment areas.

. CATCHMENT AREA PLAN — OVERALL

- CATCHMENT AREA PLAN — NW DITCH SYSTEM

- CATCHMENT AREA PLAN - NE DITCH SYSTEM

. CATCHMENT AREA PLAN — E DITCH SYSTEM

. CATCHMENT AREA PLAN — SE DITCH SYSTEM

- CATCHMENT AREA PLAN — FW DITCH SYSTEM

@ |. CATCHMENT AREA PLAN — W DITCH SYSTEM

. CATCHMENT AREA PLAN - SURFACE WATER SYSTEM ON PLOT BUILDINGS
. CATCHMENT AREA PLAN — OILY WATER SYSTEM SLUG CATCHER AREA

- CATCHMENT AREA PLAN — OILY WATER SYSTEM PROCESS ABEA

. CATCHMENT AREA PLAN - OILY WATER SYSTEM WASTE STORAGE AREA
. CATCHMENT AREA PLAN — OILY WATER SYSTEM FLOAQ@“AHEA

- CATCHMENT AREA PLAN — NO FLOW AREAS (NOOEQ?:@‘%H RUN-OFF)
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Client:
Plant:

Shell E & P Ireland Ltd.
Gas Reception Terminal

Job Retf.
L3882

Location:

amec®

Corrib
On-Plot Storm Drainage

Sheal no frav

o Calc. by

Date

Chek'd by

Cata

App'd by

Date

IM 27/11/2003

SYSTEM NUMBER DRAWINGS

~ SECTION A11

The drawings in this section indicate the run numbers used for the design of the terminal drainage systems. Refer
to the applicable calculation section for the micro drainage calculation.

- SYSTEM NUMBERS -~ NW DITCH SYSTEM

- SYSTEM NUMBERS — NE DITCH SYSTEM

- SYSTEM NUMBERS - E DITCH SYSTEM

- SYSTEM NUMBERS - SE DITCH SYSTEM

- SYSTEM NUMBERS - FW DITCH SYSTEM

- SYSTEM NUMBERS - W DITCH SYSTEM

O - SYSTEM NUMBERS - SURFACE WATER SYSTEM ON PLOT BUILDINGS
: - SYSTEM NUMBERS - OILY WATER SYSTEM SLUG CATCHER AREA

- SYSTEM NUMBERS - OILY WATER SYSTEM PROCESS AREA

- SYSTEM NUMBERS — OILY WATER SYSTEM WASTE STORAGE®AREA
- SYSTEM NUMBERS - OILY WATER SYSTEM FLARE AREASS

- SYSTEM NUMBERS - ADMINISTRATION BUILDINGS&?};@
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