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1. INTRODUCTION

APEX Geoservices Ltd. was requested by Michael Punch and Partners to carry out a geophysical
investigation at a development site at Foynes, Co. Limerick as part of the ground investigation for re-
development of the site.

1.1 Survey Objectives
The objectives of the survey were:

+» To assess the subsoil conditions across the site.
% To estimate the depth to bedrock under the site.

« To identify possible karst features in the bedrock.

1.2 Survey Methodology

< EMB31 Conductivity Mapping to indicate overburden type across the site and to identify areas of
shallow bedrock.

&
« Seismic Refraction Surveying to profile depth to bed&p‘c\:’k and to indicate overburden

stiffness/rock quality. &
S
% 2D Resistivity Profiling to further indicate de;?g@den and bedrock type and depth to
weathered/fresh bedrock.. -
NN
R
1.3 Site Background NS

The survey was carried out over an area Q\@E\g@oximately 6.4 hectares (approximately 15.8 acres) of
mainly made ground immediately east, of Edynes, Co. Limerick. The site lies close to the southern
shore of the Shannon Estuary with the RQ)ljé stown River estuary close to the east. Topography across
the site varies from approximately 2.9 Q&)D in the north-east to 7.1 mOD in the south-west.

The geological map for the area @%\ology of the Shannon Estuary, Geological Survey of Ireland, Sheet
17) indicates that the survey area is underlain by well bedded, blue-black, cherty limestone of the
Durnish Formation.

The Teagasc subsoils map for the area indicates marine or estuarine silts or clays in the eastern and
central portions of the site and made ground in the western parts of the site.

The Geological Survey of Ireland 6 inch: 1 mile original nineteenth century geological field map for the
area indicates a large outcrop area approximately 150m west of the site of blue limestone with chert
and with bedding recorded as dipping at 25° to ESE and 30° ' SW. This map also indicates a second
large outcrop area approximately 25m south of the site of blue limestone with chert layers and bedding
dipping at 36°to NW.

The ground surface was found to consist of concrete in the north-western portion in the vicinity of the
existing large building and hard core generally across the remainder of the site, with some asphalt
roadways as, for instance, along the western boundary.

It was not possible to maintain full EM conductivity station coverage in parts of the south-east and south
of the site owing to obstructions including large machinery/plant components.
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A ground investigation on the site was carried out in June 2008 by Priority Geotechnical Ltd. during
which 22 No. trial pits and 5 No. rotary core boreholes were completed. These indicated generally 0.5-
2.0m fill and/or clayey gravel with cobbles and boulders over shallow limestone in the centre and west-
centre of the site with thicker gravelly clay and silt/clay (maximum c.8m thick recorded) in the east and
north-east. Groundwater was recorded where encountered in the trial pits and boreholes and monitored
in standpipes in some instances. The trial pit and borehole locations have been plotted on Drawing No.
1, Figure 1 and on the resistivity sections. Standard Penetration Tests (SPT) were carried out in the
rotary cored boreholes and 21 N-values ranging from 4 to 74 were recorded. Summary descriptions
have been plotted on the resistivity sections on Drawing No. 9005/1.

EPA Export 26-07-2013:15:23:08



Geophysical Survey Foynes, Co. Limerick

2. INTERPRETED RESULTS

21 EM31 Conductivity

The EM31 conductivity contoured values are shown on Drawing 9005/2, Figure 1. The conductivity
meter provides bulk conductivity data from 0 — 6.0m bgl. The conductivity values ranged from 7.0-42.5
milliSiemens/metre (mS/m). EM values due to anomalous in-phase data attributed to likely cultural
noise, for instance in the vicinity of the building in the north-eastern portion of the site, were removed
from the dataset before contouring, reducing the conductivity range to 8-22mS/m. The EM conductivity
data has been generally interpreted on the following basis:

Conductivity Interpretation for material 0-6m below ground level
(mS/m)
8-12 0.5 — 1m of Fill/Clayey gravel/Cobbles/Boulders over Weathered/Fractured
Limestone
12-15 1-2m of Fil/Clayey gravel/Cobbles/Boulders over Weathered/Fractured
Limestone
15-21 | ¢.0.5m Fill over 2-6m of Clayey Gravel/Sandy Gravelly Clay |
21-22 ¢.0.5-1.5m Fill over c¢.1.5-4.5m of Clayey Grav;l[Sandy Gravelly Clay over 0-
4m Silt/Clay Y
§@
The EM conductivity contour map generally shows low ‘t&%ivity values in the central and western
parts of the site with values increasing towards theg%- it and north-east. Small high conductivity
anomalies are also present to the west of the mainduilding in the north-west of the site. A summary

direct site investigation data is included with this rt (Drawing No. 9005/2, Figure 4).

SO
The EM data shows a cultural effect per@h{\ to the northern and eastern perimeter fence. A pipe is
shown here also on the Client map. ThgoéQ‘}ne of EM cultural effect is summarised in Drawing 9005/1,

Figure 1. K
g O

interpretation map based on the EM conductivié@%{é?‘along with the other geophysical and available

Anomalous high conductivity val in the south-western corner of the site (Drawing 9005/2) appear to
be situated on a bank or mound: There is a building shown on the map at the eastern end of these
anomalies. Corresponding EM in-phase values are moderate to low and do not indicate buried metal
sources or other cultural effects at this locality. Neither does the pattern of these anomalies indicate
they are due to the perimeter fence in this area as the EM conductivity values show a decrease going
towards the fence. They may indicate conductive fill and/or underlying silts/clays.

As mentioned in Section 1.3 the EM conductivity line spacing is wider than usual in parts of the south-

east and south of the site and this should be taken into consideration when assessing the data in this
area.
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2.2 Seismic Refraction Profiling

Seven seismic refraction spreads were recorded in the survey area (Drawing 9005/1), Four of these
seismic spreads (S1-S4) were situated around the periphery of the building in the north-west of the site
to provide information on subsoil conditions and depth to bedrock in that area. One seismic spread (S7)
was located near the north-eastern corner of the site where limestone with a possible karstic cavity had
been recorded in a borehole. The remaining two spreads (S5 and S6) were located as evenly as
possibly across the rest of the site (in the south-east and east-centre).

The seismic data indicated the presence of three subsurface velocity layers. The seismic data was
interpreted on the following basis:

Layer Seismic Velocity Interpretation Estimated Stiffness/ Rock
(m/sec) Quality
1 400-1417 Fil/Overburden Firm-StififMedium Dense-
Dense
Overburden StifffDense
2 1200-2200
Weathered/Fractured Rock Lo Poor - Fair
¥
\.
3 3495-7930 Slightly Weathered - Freib Good-Very Good
Bedrock o°
F
VS
QQ o

23 2D Resistivity Profiling
Seven resistivity profiles were recorded (D(ﬁﬁ@% 9005/1) The resistivity data was interpreted on the

$ s
following basis: Qf‘o Q\\\
Apparent Resistivity Interﬁ(\&atlon
(Ohm.m) S
15-60 Silt/clay
60-275 Sandy gravelly clay
275-500 Fill/ CIaS/ey gravel/Cobbles/Boulders
100-900 Limestone/shale
900-7000 Limestone
15-100 Saline ingress/ Limestone/shale
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2.4 Integrated Interpretation
The resistivity data and the seismic refraction data have been integrated to result in the interpreted
profiles R1-R7 and S1-S7 as shown. The integrated interpretation is conducted on the following basis:

Layer | Velocity Average || Resistivity | Interpretation Estimated Excavatability/
(m/s) Velocity (ohm-m) Stiffness/ Rippability
(m/sec) Rock
Quality
Fill/ Clayey .
275-500 Firm-
1 | 4001417 | 763 gravel/Cobbles/Boulders | gyiffinedium | Diggable
60-275 Sandy gravelly clay Dense-Dense
Fill/ Clayey
1263- 275-500 gravel/Cobbles/Boulders » .
1882 1702 1™ 60275 Sandy gravelly clay StifffDense Diggable
2 15-60 Silt/clay
100-900 Weathered/Fractured
1200- 1796 Limestone/Shale Poor - Fair || Rip-Break/Blast
2200 900-7000 Weathered/FracturecbdfF P
Limestone ¥
100-900 Slightly Weat@gr Fresh
3495- Lime%‘g ale Good-Very
3 5224 Break/Blast
7230 900-7000 Slightly@%a ered - Fresh Good
_J’ldmestone
PG
&0
NS
Overburden & O

Q

Material with a resistivity of 275-500 Ohr@g@ has been interpreted as fill overlying or mixed with clayey
gravel/cobbles/boulders. This material kias been recorded from boreholes and trial pits across the site
and has been interpreted as varyin thickness from approximately 0.3m on Resistivity Profile R1 in
the west of the site to approxim 4m on the eastern part of Resistivity Profile R7 and 5.8m on the
eastern part of Resistivity Profile R5 in the north-east and east-centre of the site respectively.

The P-wave seismic velocities for this material are 400-1417 and 1200-2200 m/s for Layers 1 and 2
respectively. This indicates firm-stifffmedium dense-dense material which is underlain by stiff/ dense
material which should be diggable.

Material with a resistivity of 60-275 Ohm-m has been interpreted as sandy gravelly clay. This has been
interpreted as occurring up to 3m in thickness at the eastern end of Resistivity Profile R3 and the
northern end of Resistivity Profile R4, 1.8-3.6m thick under fill/clayey gravel/cobbles/boulders at the
eastern end of Resistivity Profile R5 and generally 0.5-2.0m thick and up to c¢.2.8m thick under
fill/clayey gravel/cobbles/boulders on Resistivity Profile R7.

The seismic velocities for this sandy gravelly clay are 533-1122 m/s and 1263-1882 m/s for Layers 1
and 2 respectively. This indicates firm-stiff material which should be diggable.

Material with resistivities of 15-60 Ohm-m has been interpreted as silt/clay. This is probably marine or
estuarine silt clay — sea shells were recorded from this material in a trial pit. The low resistivity values
together with the proximity to salt or brackish water indicate the likelihood of saline ingress in the
groundwater. This material has been interpreted as occurring up to approximately 4m in thickness on
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Resistivity Profile R7 in the north-east of the site, and possibly also at the eastern end of Resistivity
Profile R3 in the northern portion of the site.

The seismic velocities for this silt/clay are 1412-1882 m/s indicating that this material is stiff.

Weathered/Fractured Bedrock

Bedrock with resistivities of 100-900 Ohm-m and seismic velocities of 1200-2200 m/s has been
interpreted as moderately to slightly weathered/fractured limestone with shale. Bedrock with
resistivities of 900-7000 Ohm-m and P-wave seismic velocities of 1200-2200 m/s has been interpreted
as moderately to slightly weathered/fractured limestone. This weathered/fractured rock is estimated to
be poor to fair quality and to be diggable/rippable or requiring breaking/blasting.

This weathered/fractured rock layer has been interpreted on all profiles except R7 and the eastern
parts of R3 and R5. It is thickest on R1 and R3 (up to ¢.4.8m thick). Weathered/fractured limestone with
shale can be expected to be somewhat poorer quality and to be more easily excavated.

In Rotary Core Borehole RC 103 a void was recorded in limestone from 2.7to 6.0m. However the
resistivity and seismic data does not indicate significant karstification.

Bedrock

Bedrock with resistivities of 100-900 Ohm-m has been interpreted &€ limestone with shale. Bedrock
with resistivities of 900-7000 Ohm-m has been interpreted as g@estone. Seismic velocities for the
bedrock are 3495-7230 m/s which indicate slightly Weatgegggoto fresh, good to very good quality
bedrock which will require breaking/blasting. éz?o(io\

L G _ .
Bedrock with resistivities of 15-100 Ohm-m has he&ninterpreted as limestone/shale with ingress of
saline groundwater. This saline ingress could be@ ted as the site is situated close to the Shannon

estuary. 5 &
0 &

Depth to bedrock (slightly to moderately, thered bedrock where present) is interpreted to range from
approximately 0.3m to 7m (bedrock sug&e elevation 6.5mAOD - 4.6mBOD). Drawing N0.9005/2,
Figure 4 shows the summary geophyg&al interpretation of depth to bedrock and indicates an area of
thin overburden and shallow rock betiween ¢.0.3 and 2m below ground level underlying the centre, west
and north-west-centre of the sitecfvith thicker overburden and deeper rock at depths of 2m to greater
than 7m to the east and north-east.
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3. SUMMARY & RECOMMENDATIONS

e Subsoil conditions across the site have been interpreted as generally consisting of fill and/or
clayey gravel/cobbles/boulders (0.3-5.8m thick).

e Firm to stiff sandy gravelly clay 0.5-3.0m thick has been interpreted mainly in the north-east
and east generally underlying clayey gravel/cobbles/boulders.

e Silt /clay (probably estuarine) has been interpreted up to 4m thick mainly in the north-east of
the site.

e A layer of moderately to slightly weathered/fractured limestone and limestone/shale has been
interpreted across most of the site except in the east and north-east.

e Depth to bedrock (slightly to moderately weathered bedrock where present) is interpreted to
range from approximately 0.3m to 7m, deepest in the north-east.

e The geophysical survey indicates that the competent bedrock is slightly weathered to fresh
limestone and limestone/shale.
&.
e The resistivity profiles did not indicate significant karsﬂﬂcaxgén in the limestone.
9

e The low resistivity bedrock on Resistivity Profile@i’éﬁd the moderate-low resistivity bedrock
on Resistivity Profile R3, to the west and nortob;%yﬁ)e main building, should be investigated by

rotary core drilling, as follows: K S
N
Proposed National Grid Co-@dinétes | Location | Target
Rotary Core | Easting I @?h}'”g
Borehole (o\\'\\
BH1 125992 $A51883 R2 Confirm interpretation of
S limestone/shale/saline ingress
BH2 126061\@‘ 151917 R3 Confirm interpretation of
P limestone/shale/

e The geophysical data should be reviewed upon the completion of any further direct
investigation.
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4. REFERENCES
Bell F.G., 1993, Engineering Geology, Blackwell Scientific Press.
Campus Geophysical Instruments, 2000, RES2DINV ver. 3.4 Users’ Manual. Birmingham, U.K..

Geological Survey of Ireland, 1:100,000 Scale Bedrock Series, Sheet 17, Geology of the Shannon
Estuary.

Golden Software, 2001, Surfer 7 Surface Mapping System Users Manual, Golden Software, Colorado.,
USA.

Hagedoorn, J.G., 1959, The plus - minus method of interpreting seismic refraction sections,
Geophysical Prospecting, 7, 158 - 182.

Palmer, D., 1980, The Generalized Reciprocal Method of seismic refraction interpretation, SEG.

Redpath, B.B., 1973, Seismic refraction exploration for engineering site investigations, NTIS, U.S. Dept.
of Commerce.

Soske, J.L., 1959, The blind zone problem in engineering geophysig}%eophysics, 24, pp 359-365.
\{\
&

EPA Export 26-07-2013:15:23:08



APPENDIX | GEOPHYSICAL METHODOLOGY

M1.
11
1.2
13

M2,
21
2.2
2.3

M3.
31
3.2
3.3

M4,
41
4.2
4.3

Methods Used

Seismic Refraction Profiling
Resistivity Profiling

EM31 Conductivity

Equipment Used

Seismic Refraction Profiling
Resistivity Profiling

EM31 Conductivity

Field Procedure

Seismic Refraction Profiling &
Resistivity Profiling §®
EM31 Conductivity S S

Data Processing NI
Seismic Refraction Profiling&éy’\\ O\$°
Lo - RSN
Resistivity Profiling <<5\\ \\'\\&\

EM31 Conductivity &
&

S

EPA Export 26-07-2013:15:23:08



Geophysical Survey Tesco Ardee

M1. Methods Used

1.1 Seismic Refraction Profiling

This method measures the velocity of refracted seismic waves through the overburden and rock
material and allows an assessment of the thickness and quality of the materials present to be made.
Stiffer and stronger materials usually have higher seismic velocities while soft, loose or fractured
materials have lower velocities. Readings are taken using geophones connected via multi-core cable
to a seismograph.

1.2 2D-Resistivity Profiling

This surveying technique makes use of the Wenner resistivity array. The 2D-resistivity profiling method
records a large number of resistivity readings in order to map lateral and vertical changes in material
types. The 2D-resistivity profiling method involves the use of 32 electrodes connected to a resistivity
meter, using computer software to control the process of data collection and storage.

1.3 EM31 Conductivity Mapping
This method operates on the principle of inducing currents in conductive substrata and measuring the
resultant secondary electro-magnetic field. The strength of this secondary EM field is calibrated to give
apparent ground conductivity in milliSiemens/metre (mS/m). As the effgctive penetration of this method
is around 6m below ground level the measured conductivity is aQ&mctlon of the different overburden
layers and/or rock from 0 to 6m below ground level.
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M2. Equipment Used

21 Seismic Refraction Profiling

Seven seismic spreads were recorded on the 11" and 12" March 2009 using a Geode high resolution
24 channel digital seismograph with geophone spacings of 3m. The source of the seismic waves was
a sledgehammer.

2.2 2D-Resistivity Profiling

The profiles were recorded using a Tigre resistivity meter, imaging software, a 32 takeout multicore
cable and up to 32 stainless steel electrodes. The recorded data was processed and viewed
immediately after the survey. Seven resistivity profiles were recorded.

2.3 EM31 Conductivity Mapping

The equipment used was a GF EM31 Conductivity meter equipped with data logger. This instrument
features a real time graphic display of the previous 20 measurement points to monitor data quality and
results. 2535 conductivity readings were recorded on the 11" March 2009.
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M3. Field Procedure

3.1 Seismic Refraction Profiling
The seismic refraction profiles have the following recording parameters:

‘ Profile ‘ Spacing ’ Length Minimum depth of Azimuth
Investigation

| No. | (m) | (m) | (m) |

| 1 | 3 | 69 | 23 | W-E

| 2 | 3 | 69 | 23 | SN

| 3 | 3 | 69 | 23 | W-E

| 4 | 3 | 69 | 23 | SN

| 5 | 3 | 69 | 23 | E-W

| 6 | 3 | 69 | 23 | E-W

| 7 | 3 | 69 | 23 | E-W
3.2 2D-Resistivity Profiling \\’&‘
The 2D-Resistivity profiles have the following recording parame&q&‘\

‘ Profile ‘ Spacing ‘ Length ‘ ,;plﬁ)]?gslrt'?ateﬁ%ﬂ ‘ Azimuth

| No. | (m) | (m) | (m) \\oo:é\\"’“ |

| 1 | 3 | 93 | }:{@i@* | W-E

|2 '3 | 93 40\1?\‘\\% | SN

| 3 | 3 | 93 (J&% | W-E

|4 |3 |93 1&'\\|18 |s-N

| 5 | 3 | 93 (P | 18 | E-W

| 6 | 3 | 93 | 18 | E-W

| 7 | 3 | 93 | 18 | E-W
3.3 EM31 Conductivity Mapping

Conductivity and in-phase values were recorded on an approximate 2.5m x 7.5m grid over an
approximate area of 5.2 hectares. Local conditions and variations were recorded. Certain parts of the
site were obstructed by machinery or plant and could not be surveyed.
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M4. Data Processing

4.1 Seismic Refraction Profiling
The recorded data was interpreted using the ray-tracing and intercept time methods.

4.2 2D-Resistivity Profiling

The field readings were stored in computer files and inverted using the RES2DINV package (Campus
Geophysical Instruments, 1997) with up to 3 iterations of the measured data carried out for each profile
to obtain a 2D-Depth model of the resistivities.

The inverted 2D-Resistivity models and corresponding interpreted geology are displayed as Profiles
R1-R7. The distance is indicated along the horizontal axis of the profile. All profiles have been
contoured using the same contour intervals and colour codes.

4.1 EM31 Conductivity Mapping

The data were downloaded and plotted. Data which was contaminated by metallic objects was
removed. Assignation of material types and possible anomaly sources was carried out, with cross-
reference to other data. A scaled plot of conductivity against distance was prepared with annotated

interpretation. &
&
S
S
AN
i
RSN
N
&
RO
&S
N
\"OQ
\0
&
QO
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APPENDIX I EXCAVATABILITY RATING
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Excavatability

Tesco Ardee

The seismic velocity of a rock formation is related to characteristics of the rock mass which include rock hardness
and strength, degree of weathering and discontinuities. Usually the velocity is just one of several parameters used
in the assessment of excavatability. The excavatability of a rock formation is favoured by the following factors:

e Low compressive strength
Weaver (1975) presented a comprehensive rippability rating chart (Fig.1) in which the p-wave velocity value and the
relevant geological factors could be entered and assigned appropriate weightings. The total weighted index was
found to correlate very well with actual rippability.

Fig.1 Rippability Rating Chart

Open fractures, faults and other planes of weakness of any kind
Weathering

Brittleness and crystalline nature

High degree of stratification or lamination
Large grain size

Rock class | 1l 11 \Y \Y
Description Very good rock Good rock Fair rock Poor rock Very poor rock
Seismic velocity
(m/s) >2150 2150-1850 1850-1500 1500-1200 1200-450
Rating 26 24 20 é.z 5
O
Rock hardness Extremely hard Very hard rock Hard rock 6‘6\‘0 Soft rock Very soft rock
. rock {\\y @
Rating 10 5 G%O \O\ 1 0
F
Rock weathering Unweathered Slightly Q\§Vé3®eathered Highly Completely
weathered.\QQ & weathered weathered
Rating 9 7 é"\ O\$Q 5 3 1
&
Joint spacing (mm)  >3000 3@3@%’(’) 1000-300 300-50 <50
Rating 30 25\00 20 10 5
AO

Joint continuity Non continuousQ@Slightly Continuous- Continuous- Continuous-

Qo continuous no gouge some gouge with gouge
Rating 5 5 3 0 0
Joint gouge No separation Slight separation ~ Separation Gouge Gouge >5mm

<lmm <5mm
Rating 5 5 4 3 1
Strike and dip Very Unfavourable Slightly Favourable Very
orientation unfavourable unfavourable favourable
Rating 15 13 10 5 3
Total rating 100-90 90-70* 70-50 50-25 <25
Rippability Blasting Extremely hard Very hard Hard ripping Easy ripping
assessment ripping and ripping
blasting

Tractor horsepower 770/385 385/270 270/180 180
Tractor kilowatts 575/290 290/200 200/135 135
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APPENDIX Il SEISMIC REFRACTION PLATES
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Mouchel Phase 1 Report — Desk Study
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Sinead Kennedy Contact Thomas Smeeton

Michael Punch & Partners Tel 0161 838 6012

97 Henry Street Mobile Q7770 2321 724

Limerick E-mail  Thomas.smeeton@mouchel.com
13" June 2008 Our Ref

Ciear Sinéad,

PHASE 1 GEO-ENVIRONMENTAL DESK STUDY ASSESMENT - FOYNES PORT,
LIMERICK, IRELAND

We are pleased to report our findings of the Phase 1 Geo-environmental assessment
desk study report for the proposed waste Iransfer site located in Foynes Port, County
Limerick. &
@
Introduction and Backaround S
OQKO\

Mouchel was Instructed by Michael Punc \@artners to undertake a Phase 1 Geo-
environmental assassment desk study@R &ite located in Foynes Port to assess the
ground based environmental risks e@@ﬂ‘ constraints associaled with the potential
acquisition and subsequent rede%@fg@wem_ We understand the intention is for the site
to be used as a yard with pcssibféod@dawalopmant in the future,

S\

$)

3
Site Description &
OO

Site Location
The site comprises of 6.54ha in a mainly industrial area adjacent to Foynes Port in the
Durnish area of Foynes. The River Shannon lies to the north and east of the site,

A site walkover was undertaken on 5" June 2008 by a Mouchel Environmental
Consultant. The results of the site walkover are summarised below.

The site is surrounded by & 2.1m secure high chainlink fence. There are 3 gates into
the site. These are 5.4m wide and are located to the north and south of the buildings
along the western boundary. To the south west, the chalnlink fencing is covered with
climbing vegetation. To the north, the boundary also include coniferous trees.

hppmﬁimat&lv 10% of the site is covered by warehouse buildings (in the north west of
the site) covered In plastic coated, steel cladding. No evidence of asbestos was noted
within the roof structure of the building. This assertion is based on a visual check only

Stdohn’s Housa Oean Sirest Manchesier M2 5J8 UK
TOWE BA24542 FOU81 8352038 info® mouchel com www.mauchsl com
bouchal Paskmon Sevvices L Reghismed in Enghand no 008040 = Was Hel Pands Roed Wesl Byliss| Sunoy K714 BEZ
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and would need to be confirmed by an appropriately qualified asbestos surveyor. Mo
gultering was observed on the building and the roof water drains to a soak away area
adjacent to the watls of the buildings.

The area immediately tc the north, east and scuth of the building is covered by
concrele hardstanding. This consists of concrete slabs which appear to be in good
repair, however the joints are occasionally up to 10mm wide, unsealed and infilled with
‘very black’ scil.

There is an over ground water mains surrounding the slte along the southem, eastern,
and northern boundaries. These pipes appear to be {ed from 2 large water storage
tanks located [n the north east corner of the site. There is also an open walter storage
tank located in the north east cormer of the site.

The foundations of the old weighbridge and weighbridge office are still visible on the
site. Ducting, manholes and wires were still in place as ugg}ere tower lights.
N
Thera is a bunded fuel storage area appmximat&[gﬁﬂmg located 1o the east of the
buildings. The fuel bund visually appears to ﬁxﬁ\gmd repair. Hydrocarbon staining
was localed up to 0.6m above ground levelgptne Inside walls of the bunded area. A
transformer is also present. Q\%ﬁ\
S @

The majarity of the site is mvere@éﬁﬁ@hardmm. The site is relatively flal but visually
there appears (0 be a very siigﬁ\j\aﬂ lo the east of the site. Along the east of the site

there is a concrete channel ucted, which appears to run tc a fermer settlement
tank located in the north eag:ye? the site,
$5
OO

The scuth west comer of the site is cvergrown with grasses, with a hummocky and
uneven ground surface. The underlying material compnsed fine granular coal material.
Fly tipping was also a problem in this area with wood, paper, plastic, metal, cardboard,
one full sodium hydrochloride drum, cne empty phosphaoric acid sclution container,
ITEC procedure manuals and metal joiners for roof trussers noled during the site
walkover

A large stockpile of spoll material predominantly clay and (surface) waste is present to
the eas!. Waste materials including cencrete, woed off cuts, tyres, plastic, unidentifiable
crange sieel cyclinder and an additional stockpile of waste matenal including wood,
plastic, metal and paper are located to the east.

Possible coal residues were noted at various locations on the site, dus to historic coal
storage.

S dohn's House Cuedn Steel Manchasiar M2 5B UK
TRIET BIZA542 FOV61 BIS2038 Info@mouchal.com www mouch$denm
Moguchel Paskmen Sendegs Lie Ragistaned in Englend a0, 1686040 41 Wast Hall Pards Foag Wast Beftand Seney X114 622
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Surrounding area land uses

There is a warehousing facility located immediately to the south of the site.
Warehouses are built to within 2-3m of the site boundary. The warehouses appear 1o
be of mixed use.

There is an lrish Aail site located fo the east of the site. The site is generally covered in
grass and other vegetation and there does not appear to be any structures on the site,

The area immediately 1o the north of the site |s to be developed as a fuel tank farm. It is
currently being used as a rock storage area for rock from a sile across the road and to
the west of the site under study.

Site History

The earliest avallable historical maps for review date%%%ﬁ.?a — 1841 indicate that the
slte was undeveloped open fields. By c1897 — 1 33, no further changes had been
observed. Mo olher historical maps were avai@\ﬁo{@m review.

G
Anecdotal evidence states thal the sit@%& been used for a number of industrial
activities over the years including a W\:&hrd and a timber processing facility.

&S
G
Geology QO;S\Q
&)

&
Drift Geology >

The information obtainaddfom the ERSI website indicates that the site is underlain by
marine / estuarine silis and clays. There may aiso be made ground present,

Solid Geology

The Information oblained from the ERSI website indicates that the site s underlain by
Dinantian Upper Impure Limestone, The limestone Is of Carboniferous age and is
known to be karstic in the area. Karstic features are characterised by frequent fissuras
and fractures or caves which can provide preferential migration routes for contaminated
groundwater,

Hydrogeology

The information received from the ERS| website states that the site is located in an
area where the groundwater vulnerability is shown as High to Low as an interim study
took place for the production of the map. Therefore, the groundwater wulnerability and

Sl dohn's House Cuesn Strasl Manchasiar M2 5J8 UK
FOI6 gas4? F o461 BIA2038 Inlg@ mouchelocom www.moochel oom
Mauenel Pasomen Sprefces Lid Aaglatond m England fo, LEREDS0 Al Wosl Hald Parsds Band 'Wisi Bdlosl Swrey €714 6ET
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soil class has not been determined. It is recommeénded that the groundwater
vulnerability should be assessed as part of the observations.

Hydrology
The nearest water body is River Shannan located to the north and east of thé site.

Environmental Data

Planning application detalls from Limerick County Council show that the following
applications have been accepted in the Foynes area:

« Construction of internal two-storey extension to offices for administration use by
Allied Smokeless Fuels Lid;

e Change of use of part existing smokeless fuel manufacturing plant to a fertitizer
blending plant and bulk storage tacility by Albatrog Fertilizers Ltd;

* Importing, exporting, storing, screening, baggiRg, processing/finding, of coal
and construction of plants and site works by Atied Smokeless Fuels Lid;

« Construction of factory for d:smanluﬁ%’% petrol storage tanks and lheir
reduclion to scrap and storage ol sﬁ’@ in bins and installation of seplic tanks
by C.C.B.I Lid,; Qc%&

« Construction of warehouse by:Ebghes Engineering Ltd;

« Construction of a shed Iﬂ(\ purpose of storing anti-pollution equipment for
the Shannon Estuary ﬂmﬁlﬁllunm Team (SEAPT) by Shannon Foynes Port
Company, s\

« Construction of a bul ‘hquud warehouse and oil terminal consisting of 14 no. oil
storage lanks, loaging yard area, truck wash facility, truck loading bay, car &
truck parking, water storage lank, two storey operalions building with
proprietary foul water treatment systerm & outfall to estuary, single storey
electrical service building with electrical sub-station and boller house, perimster
security fence and gating, landscaping, oil pipelines and associated fittings by
inver Energy.

None of these applications relate to the study site.
Conceptual Ground Model
Sources

Historically the site was used as a coal import yard. Coal was slockpiled on concrete
hardstanding. As such, there is the potential for contamination to be assoclated with

Si.dohn's House Qusen Straet Manchestar M2 508 UK
T 161 BI24542 F 0181 B352038 Infod mouchelcom www movshal.com
Moichinl Fasomas Sarvleas Lid Regilsed in Bngland ng, (RRB0G0 8 Wett Hall Pardis Fload Wesl Syfigel Suihy KTI4 62X
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this area as well as coal overspill. The site was also used as a timber process yard,
which again has the potential to generate contamination.

As highlighted previously, there is a concrete gully running along the eastern boundary
of the site carrying surface water 1o the selllement lank. The water intercepted by this
gully would have most probably carried coal residues. The integrity of the settlement
tank should be verified.

General wasle was located at various locations around the site. Waste matenals
Included paper, plastic, card, wood, scrap melal, construction and demolition material,
two chemical drums (one full and one empty) and a fridge freezer,

Construction and demolition infilling was noted in the north west corner of the building
on site. This consisted of mainly broken reinforced concrele hut also significant
amounts of re-bar and lesser quantities of paper, plastic and wood.

Surface waste was visible in the banks surmundm%\fﬁe site and Included papers,
plastics, metals and wood. &

Potential Contaminants ASGQ\J ted with ' Comments
the Site and Surrounding Srea

Tirmber Yard Heawvy maetals, sulphg!é’o@asbeslm pH, | Contaminants meay have entered the ground
phenals, o O L@ hydrocarbons, | underlying the site and have the potential lo

polyaromatic 'Wg'@fbﬂﬂﬁ chlorinated | |zach and migrate Into groundwater present
aliphatic h'ydmcaréans

Coal Storage Heaawvy ma&gﬁ, sulphate, asbestos, pH,
polyaromati  hydrocarbons, ol / fuel
hydrocarbons

Electricity lranstormer | Polyehlorinated biphanyls

Fuel Storags il / fual hydrocarbans

Receplors

Potential receptors include:
o Current and future site / offsite users,
= Construction workers,
e Controlied waters

« [nfrastructure (foundations and pipe-work),

StJohe's Howse Odean Slesal Manchester M2 5JB UK
TOWE B324542 FO061 8352030 nfo@maouchal.com www mouthed com
Shouched Parkman Sarvzea Lid Aegislamd n Eng’a,rh:l 4, 1BEE0S]) of Wast Hall Porvs Fond Wesd Sifeql Jomy KTI4 BEZ
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s Landscaping / vegetation.
Pathways
Potential pathways are listed below in relation to the relevant receptors:

» Direct Contact— Site users and construction workers could come Into direct
contact with contamination present on site, Infrastructure and services such as
water mains and foundations present within the soil malrix could be damaged
by contact with contamination, Phylotoxic contaminanis may be present within
the soil and these may have an adverse impact on vegetation on site.

« Ingestion— Contaminants may be directly ingested e.q. through dirt on hands or
ingested following inhalation If wind blown dust is present.

» Inhalation- Contaminants may be inhaled via v-g)@cl blown dust or directly if the
source is gaseous. §

e Leaching and migration of conta T \\- Contaminants may leach and
rmigrate into uncontaminated areagﬁg\‘tﬁe site or offsite,

» Venting and migration of grogﬁﬁ@as ~ If ground gas is being produced on site,
it could migrate and vent lﬁf%bmldmgs on site or adjacent to the site. Similarly,
off site gas sources ccrugﬂmgrate to the site. This may have implications for

proposed mfrastrucl@% ,." buildings.
O

St dohn's House Quean Steal Manchaster M2 5JB UK
TOIBT 324542 F 01561 BAS2038 info @ mouched com www mobchel com
Msughes Pakman Serécen Lid Fegisiand in Engiend 00 LESRIA0 A1 Wis) Mail Posds Bogd Wess Bifesl Suney K14 822
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growing medium

Ground Gas Migration Site users Low [ Medium Uniikely to be
significan)
quantities of
bicdegradable
material present

Conclusions
The desk study concludes that:

s«  The site was previously used as a coal stnra@%epot and a timber proceassing
yard although the site is now derelict.

» Buildings are present in the north eﬁ,\é\f the site with a transformer and a
bunded fuel storage area adjace QSF e majorify of the site is covered with
concrete slabs or hardeore alth here are areas of open ground present.

« The River Shannon is Ioca;gé;{é the east and north of the site. There is a
limestone aquiter underlyi@tidhe site although the groundwater vulnerabllity is
unclear (recorded as Ir:){e? SHigh) as only an interim study has been undertaken
by ERSI, *\(’

« The site history mc@%t&s the potential for contamination to exist at the site
which may posadé\ risk to site users, conirolled waters, infrastructure and
vegetation.

As such, an infrusive ground Investigation is recommended to determine and quantify

the physical and chemical nafure of the ground conditions af the site,

Yours sincerely

M”/.i-

homas Smeeton
Principal Geo-Environmental Consultant
For Mouche!

St John's Housa Quesn Stesl Marchasier M2 508 LK
TOMS| 8324542 F OIS RIS2058 nlp@ mouchal.com www.moushal com
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Mouchel Phase 2 Report — Ground Investigation
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Executive Summary

Introduction Mouchel have been commissioned by Michael Punch and Partners on behalf of their

Client to undertake an intrusive ground investigation of a site in Foynes, County
Limerick.

The purpose of the ground investigation was to provide an indication of potential geo-
environmental risks and liabilities associated with acquisition of the site and subsequent
redevelopment as a waste management facility (composting).

Desk Stud . . . . .
eskstudy A desk study was carried out at the site which identified a number of potential

environmental issues which warranted further investigation.

Site Investigation - . N . . . o
9 The preliminary investigation comprised the excavation of eighteen trial pits and the

drilling of five rotary boreholes. Gas and groundwater monitoring wells were installed in
selected installations.

Human Health Risk

Assessment The assessment identified some elevated levels of total petroleum hydrocarbons. Given

that hard standing is anticipated across the majority of the active site, the direct contact
pathway is considered to be broken. Therefore, the results are unlikely to pose a
significant long-term risk to human health.

Potential risk to Controlled

Waters Leachable metals were encountered from leachate samples, but no elevated

contaminants were identified in groundwater\é'mples. As such the potential risks to
controlled waters are considered to be Io;g@‘

Conclusions Iy . ST . L .
The results indicate a low risk po@‘%\{é\the site by contaminants present within the site.

O~
S

S
The assessment und %\@‘ indicates that the site is suitable in its current use and for
the proposed use \@ﬁste management facility assuming that this comprises hard
standing and bui@%@“\only. However, should the site be redeveloped with soft
landscaping O&S@more sensitive end use it is recommended that further assessment
is carried out tg\e%dress the uncertainties this report has identified.

&

Pa\

Recommendations

Q\J

797036/R/Foynes/02
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Introduction

Background

Mouchel was commissioned by Michael Punch and Partners to undertake an
environmental assessment which includes an appraisal of environmental liabilities
associated with contaminated land ahead of a potential acquisition of the site by
Greenport Environmental Limited.

The site is located to the east of Foynes, in County Limerick. It is understood that the
site is to be acquired and redeveloped as a Waste management facility (composting).

This is an interpretative report, summarising the key findings of the assessment. It
should be read in conjunction with the Phase 1 Geo-environmental Desk Study
Report (report reference 797036/R/001), June 2008, produced by Mouchel.

Aims and Obijectives

This report has been prepared and written based on information gained from the
Phase | desk based assessment and the preliminary Phase Il intrusive ground
investigation conducted between the 16" June and th€ 20" June 2008 for due
diligence purposes. §®

The objective is to provide an interpretation of tbé\\sé\?nmarised ground conditions and
potential environmental liabilities that ma Ooﬁé‘i@\mcurred from the acquisition and
subsequent re-development as a waste é&ement facility (composting).

<

Further works may be required to fac%ﬁ%@the redevelopment of the site. Such work
may include, but not be restricte\d%go? ground investigations to provide detailed
geotechnical properties for detail@ij\@g’sign. If the anticipated end land changes a re-
assessment will be required. 6\00

Furthermore, it should be r;%@ that due to structures on site it was not possible to
assess all areas of the Gite for sampling. Therefore, there may be areas of
contamination that have not been encountered during this investigation.

Scope of Works

The scope of the investigation and interpretative works are detailed in our proposal
(dated 09/06/08) correspondence and include:

1. Provision of an exploratory hole location plan

2. Design of ground investigation including specification and requirements for
monitoring

3. Attendance and supervision of on-site works including scheduling chemical
testing

4. Check and review the Contractor's factual report

5. Prepare an interpretative report suitable for due diligence purposes

797036/R/Foynes/02 1
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Disclaimer

This report has been prepared by Mouchel on the basis of the available information
received during the study period within the site boundary as provided by the client.
Although every reasonable effort has been made to obtain all relevant information, all
potential contamination, environmental constraints or liabilities associated with the
site may not necessarily have been revealed.

The investigations works assessed in this report were designed by Mouchel Limited
but were undertaken by Priority Geotechnical. Mouchel Limited did supervise the
ground investigation works and identified samples for analysis for Priority
Geotechnical who submitted the samples to Euro Environmental Services. However,
Mouchel Limited did not supervise the monitoring work of Priority Geotechnical. As a
result, Mouchel Limited is relying on the information provided by Priority Geotechnical
for the production of this report.

Mouchel has also used reasonable skill, care and diligence in the design of the
investigation of the site. The inherent infinite variation of ground conditions allow only
definition of the actual conditions at the location and depths of exploratory holes,
while at intermediate locations conditions can only be inferred.

This report has been prepared and written for the exclusigé benefit of Michael Punch
and Partners for the purpose of providing environme&r%l information relevant to the
environmental liability of the site, data and ge ical constraints relevant to the
redevelopment of the site. The report co should be only be used in that
context. Furthermore, new information, ck@nged practices or new legislation may
necessitate revised interpretation of the é@‘b}qﬁ‘aﬂer the date of its submission.
S
$)
L
Qé \\'\\Q
S
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Site Description

The description of the site and surrounding area including the environmental setting
and background of the site is described in detail within the Mouchel Desk Study
Letter Report (797036-06/06/08 Lx tcs to SK). As such this report should be viewed
in conjunction with the Phase | Interpretative Geo-Environmental Assessment Desk
Study Report by Mouchel issued in June 2008".

The below is a summary of the information obtained from the desk study report.

Site Layout and Surroundings

Approximately 10% of the site is covered by warehouse buildings (in the north west
of the site) covered in plastic coated, steel cladding. The area immediately to the
north, east and south of the building is covered by concrete hard standing.

At the time of the site walkover the foundations of the old weighbridge and
weighbridge office are still visible on the site. Ducting, manholes and wires were still
in place as were lighting towers.

There is a bunded fuel storage area approximately 10mZlocated to the east of the
buildings. The fuel bund visually appears to be in gogﬁérepair. Hydrocarbon staining
was noted up to 0.6m above ground level on thg%'rras’t»de walls of the bunded area. A
transformer is also present. 04%;\0\
QL

The south west corner of the site is ov Qﬁ}n with grasses, with a hummocky and
uneven ground surface. The undegi material comprised fine granular coal
material. Fly tipping was also a prokt "in this area with wood, paper, plastic, metal,
cardboard, one full sodium hydreehidride drum, one empty phosphoric acid solution
container, ITEC procedure mang&?s and metal joiners for roof trusses noted during
the site walkover. 45\

3
A large stockpile of spoil material predominantly clay and (surface) waste is present
to the east. Waste materials including concrete, wood off cuts, tyres, plastic,
unidentifiable orange steel cylinder and an additional stockpile of waste material
including wood, plastic, metal and paper are located to the east.

Possible coal residues were noted at various locations on the site, potentially related
to historic coal storage.

Site History

Anecdotal evidence states that the site has been used for a humber of industrial
activities over the years including a coal yard and a timber processing facility.

Geology
Drift Geology
The information obtained from the Geological Survey of Ireland (GSI) website

indicates that the site is underlain by marine / estuarine silts and clays. There may

797036/R/Foynes/02 3
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also be made ground present which was not encountered during the ground
investigation.

Solid Geology

The information obtained from the GSI website indicates that the site is underlain by
Dinantian Upper Impure Limestone. The limestone is of Carboniferous age and is
known to be karstic in the area. Karstic features are characterised by frequent
fissures and fractures or caves which can provide preferential migration routes for
contaminated groundwater.

Hydrogeology

The information received from the GSI website states that the site is located in an
area where the groundwater vulnerability is shown as High to Low as an interim
study took place for the assessment of this area. Therefore, the groundwater
vulnerability and soil class has not been determined.

Hydrology
The nearest water body is the Robertstown River located to the north and east of the
site. &
&
>
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Ground Investigation

The intrusive ground investigation was designed by a suitably qualified Mouchel
Environmental Engineer. The intrusive ground investigation was undertaken during
the period of 16" June to 20™ June 2008.

The ground investigation intrusive works were conducted by Priority Geotechnical
under the supervision of an Environmental Engineer from Mouchel and chemical
analysis performed by an accredited laboratory - Euro Lab subcontracted to Priority
Geotechnical.

Rationale

The initial conceptual model developed in the desk study identified a number of
potential pollutant linkages and consideration of the most likely to be ‘significant’ has
been integrated in to the development of the ground investigation with the aim of
providing sufficient information to prove or disprove this in each case.

The pollutant linkages identified comprise the potential for contaminated ground to be
present on site which could potentially affect site users/construction workers,
controlled waters (Robertstown River and the grounéWwater), infrastructure and
vegetation. It was also identified that ground gas maybe potentially present on site
which could pose a potential risk to site users tfg@ggﬁ migration.
<O
Trial pits and boreholes have been loc c@ogiz%cross the site in order to provide
information on the general ground cond%&&%overage of the site. Furthermore, trial
pits and boreholes have also been Iocgfg@to try to identify and quantify the presence
and distance that a potential Ieakag?f&Sm the fuel storage area located near TP204
and BH102 may have migrated taoégéoét adjacent land and buildings.
¢

S\
: . S .
Four boreholes installations wgke located at the outer most four corners of the site to
identify direction of groundwater flow across the site. This is to consider the potential
movement of any ground contamination present on the site.

Intrusive Ground Investigations

The intrusive ground investigation was designed test the potential pollutant linkages
to provide an indication of potential geo-environmental liabilities given the proposed
land use of a waste management facility (composting).

Eighteen trial pits were excavated and five rotary boreholes were drilled and
subsequent gas and groundwater monitoring wells were installed. A location plan of
the exploratory holes can be found within Priority Geotechnical's factual report
contained in Appendix D.

Bulk, small and undisturbed samples of soil were taken from exploratory holes.

Soil samples were tested for a range of contaminants identified from the desk study
(contaminants of concern) and associated with the former land use.

During drilling, water ingresses were encountered at depths between 2.2 to 8.5m bgl.
Other water ingresses were noted during excavation of trial pits at 5 locations. These

797036/R/Foynes/02 5
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were all located at the eastern border of the site. Two locations encountered water
levels rises from 3.2 to 2.3 m bgl (TP206) and 2.8 to 2.4m bgl (TP207).

Sampling Acquisition Protocols

All sampling was carried out in accordance with BS 5930° and BS 10175% Soil
obtained from the various excavations was examined visually, unusual odours were
noted and the appearance and type of soil was recorded and logged to BS 5930° and
Eurocode 74 standards. Soil profile logs displaying conditions encountered at each
excavation are presented in Priority Geotechnical Report in Appendix A. Testing of
the chemical samples was carried out in accordance with BS1377° and UKAS. Most
of the boreholes were installed with dual 19 and 50mm installations.

A selected number of soil samples from the trial pits and boreholes and a
groundwater sample were taken from boreholes RC101, RC102 and RC103 (referred
to in the factual report as: BH102, BH103 and BH104) and were sent for analysis for
the identified contaminants of concern.

Three ground gas monitoring visits and one groundwater sampling visit have been
conducted by Priority Geotechnical.

All results can be viewed in the Priority Geotechnical Rézr‘)ort in Appendix A of this
report (chemical analytical results in Appendix B and0 ound gas monitoring results
are within section 5.2 of the Priority report). &*'e@

S A

&

<O
Ground Conditions <& \@b
R
The ground investigation encountgib%g@‘ three main strata types during the
investigation. The borehole logs pr\e@gﬁhg a detailed description of the encountered
ground conditions and are conta@@%’/ithin Priority Geotechnical Report in Appendix
A of this report and have been SLokrlﬂ%arised in the table below:

X
Table 3.4: Summarised Grg@% Conditions

Stratum Description Min depth  Max depth

(m) (m)

1 MADE GROUND: slightly clayey slightly 0 2.45
sandy gravely COBBLES and sandy
GRAVEL with reinforced concrete slabs

2 NATURAL GROUND: soft to slightly sandy | 0.2 8.0
slightly gravely CLAY

3 NATURAL GROUND: soft blue / grey peaty | 1.1 3.5
CLAY

4 NATURAL GROUND: Slightly sandy 3.5 4.5

slightly gravely SILT

797036/R/Foynes/02 6
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Stratum Description Min depth  Max depth
(m) )

5 NATURAL GROUND: slightly clayey 0.6 15
gravely SAND

6 NATURAL GROUND: Very silty very sandy | 2.0 5.0
GRAVEL

7 NATURAL GROUND: Clayey sandy 0.65 3.3
gravely COBBLES

8 Dinantian Upper Impure LIMESTONE 2.0 10.4°

*Base of Rotary Core

797036/R/Foynes/02 7
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4  Environmental Appraisal

4.1 Introduction and framework of assessment

The UK approach has been selected as the most appropriate method in the absence
of such an established risk assessment process in Ireland.

4.2 Purpose and Criteria of Assessment

The investigation was carried out in order to confirm or discount the potential
pollutant linkages identified in the Phase | interpretative Geo-Environmental
Assessment Desk study for due diligence purposes. The below results are presented
as a Tier 1 Generic Assessment.

4.2.1 Soils
Chemical analysis results were screened against Generic Assessment Criteria
(GAC), derived by LQM (Land and Quality Management) and the Chartered Institute
of Environmental Heath (CIEH)® using CLEA UK, following guidance from the EA
(Environment Agency) and DEFRA (Department for En¥ironment Food and Rural
Affairs). Remaining GACs have been derived by Mo@?nel using CLEA UK and the
same guidance. This was to provide a Tier 1 Quagiitative Risk Assessment of the
potential harm to human health generated fro&?@tountered ground contamination.
O

QL
Total Petroleum Hydrocarbon (TPH) Clgéﬁ&%\} was reported as total in the laboratory
results. Therefore, the most conserva@i&?g&@AC chemical determinant has been used
to assess the worst case scenariqo%c?s was also carried out for Volatile Organic
Carbons (VOC)’s, semi VOC’s arqéggbquchlorinated biphenyls (PCBs) determinants.

©
O
4.2.2 Groundwater \
The chemical results W666° assessed to calculate any potential environmental
liabilities.

Analytical results were screened against EQS (Environmental Quality Standards) for
a marine, estuarine and coastal, with a hardness of 200-250 mg/l. Dutch intervention
values (DIV) have also been used to screen the analytical results, alongside non
European standards.

4.2.3 Leachate
Leachate samples were analysed against the same criteria as for groundwater.

4.2.4 Waste Acceptance Criteria
A representative sample from the stockpile TP202a and TP203 was screened in line
with the UK Waste Acceptance Criteria (WAC). This assessment indicated that the
material was non hazardous.

4.2.5 Ground Gas
During monitoring flow and atmospheric pressure were not recorded so it is not
possible to undertake an assessment in line with current best practice.

797036/R/Foynes/02 8
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4.3 Generic Quantitative Risk Assessment

4.3.1 Human Health: Soils
Analysis results for samples TP212 0.6-0.7, TP212 1.5-1.6, TP213 1.5-1.6 and
TP206 1.0-1.5m showed exceedences in TPH C10-C36 when compared to the
appropriate GAC as described in 4.2.1.

4.3.2 Controlled Waters: Groundwater
There were no exceedances identified in relation to EQS. Selenium was recorded as
elevated in boreholes BH102 and BH103 when compared to the US EPA (2006)
National Recommended Water Quality Criteria (CCC) of 5ug/l. Free cyanide was
found to be elevated in all samples in comparison to the proposed EQS - Annual
Average (R&D Technical Summary PS310) of 1ug/l. The screening results can be
viewed in Appendix B of this report.

4.3.3 Controlled Waters: Leachate
Exceedences were noted for a range of determinants in multiple samples, over a
range of depths. The summarised results of both DIV and EQS are presented in the
following tables a full set of the chemical screening result§ are recorded in Appendix

B. N

Table 4.3.3a: Summarised exceedence of E%%’?{@ leachability analysis
G

Number of CehEEl (f el Depth

. Screening N Ranges above
Determinants sample . range
Value (! Screening Value
exceedences (mbgl)
(Ha/l)

As 25 pg/d? 20 26-235 0.2-3.0
Cd 5 bl 34 26-59 0.2-3.0
Cr 30 . g/l 25 38-595 0.2-3.0
Cu 30 po/l 4 31-183 0.5-1.5
Hg 1 po/l 15 6-47 0.2-1.5
Ni 50 ug/l 11 25-616 0.-1.6

Pb 10 ug/l 6 12-52 0
Zn 100 po/l 13 108-1691 1.5-1.6
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Table 4.3.3b: Summarised exceedence of DIV from leachability analysis

Number of Concentration Depth

. Screening : Ranges above
Determinants units sample . range
Value Screening Value

exceedences (mbgl)
As 60 ug/l 20 26-235 0.2-3.0
Cd 6 po/l 34 26-59 0.2-3.0
Cr 30 ug/l 25 38-595 0.2-3.0
Cu 75 po/l 4 31-183 0.5-1.5
Hg 0.3 po/l 15 6-47 0.2-1.5
Ni 75 ug/l 11 25-616 0.-1.6

Pb 75 po/l 0 - -
Zn 800 ug/l 1 108-1691 1.5-1.6

Summary of potential risk to controlled waters

As noted previously, the site’s groundwater vulnerabil@‘%s not been assessed and

it is not known if the area is located within a Source Protection Zone (SPZ). No water @

abstraction points are known to be located witt@%h% area. The nearest water course

is located 200m of the site (North East). Thq;é‘f@%, the potential risk to ground water

at this time is deemed to be low to medi@%@{ﬁ relation to the risk matrix detailed in

CIRIA 5227, S

Due to the location of the water coq@%ﬁis is not thought to pose a significant risk to

the study site but may pose a rislg,%a%jacent land. @

\6\00
o‘éé\

4.3.4 Ground Gas ©
The limited ground gas monitoring conducted by Priority Geotechnical did not reveal
any elevated levels of ground gas. It is however extremely unlikely that, bearing in
mind the proposed use of the site, risks in this context will be other than low.

797036/R/Foynes/02 10
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Revised Conceptual Ground Model

Introduction

The initial conceptual ground model from the Phase | desk study' identified
significant pollutant linkages from the coal stockpiles, timber yard process, the fuel
storage tank and settlement ponds located on the site.

Following the intrusive ground investigation the described Conceptual Ground Model
(CGM) for the site has been revised and assessed to identify the potential liabilities
and risks to human health and the environment associated with the acquisition and
subsequent redevelopment of the site as a waste management facility (composting).

Source

Due to scheduling problems with the laboratory, testing was not carried out for metal
determinands in soil. As such it is not currently possible to provide a robust
assessment of the risk of these contaminants.

Within the made ground there was one elevated contaminant recorded on site. The
contaminant present in concentrations where the® Chartered Institute of
Environmental Health’s Generic Assessment Criteri%\@IEH GACs) for commercial
use criteria was Total Petroleum Hydrocarbon (JRH) C10-C36. However, the most
conservative determinant was used which waSs@romatic C5-C7 at 1% soil organic
matter (SOM). For a more robust assessn&éh\ e individual species should need to
be assessed which may prove to reduceogﬁé\a\d?sk associated with TPH contamination.
QRS

Groundwater results indicated elevqf&L%oncentrations of selenium and free cyanide.
However, selenium does not hav@%ﬁ QS and so is not viewed as a contaminant of
concern in European groundw%{teors. In addition, Mouchel would raise concerns
about the use of a colorimetergdor environmental testing. This is not a recognised or
accredited method and as we would recommend that advice be sought from the
Environmental Protection Agency as to whether this is appropriate.

Leachate analysis revealed that there were exceedances of standard metal suite
contaminants which were present in the soil underlying the site, or had the potential
to leach into groundwater in concentrations exceeding the screening values. The
concentrations of these metals were recorded in many samples across the site,
showing a need for further assessment. The close proximity of the Robertstown River
may mean that it is at risk from the leachate contamination found to be present on
site.

No elevated concentrations of ground gas were recorded during the monitoring.
However, monitoring has not been carried out in accordance with best practice so
risks, although anticipated to be low, cannot be discounted entirely.

Pathway

The exceedances of TPH's found on site are located within 0.6m bgl from the surface

and due to its close proximity to potential receptors; they are likely to be at risk
dermal, ingestion and inhalation pathways.
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No sources of contamination were identified from groundwater and ground gas
samples. Elevated concentrations of metals were identified in leachate samples, but
were not encountered within the groundwater samples. However, the potential is
there for such contaminant to leach into the groundwater.
Receptor
Key identified potential receptors were:

e Future site users — human health risk

e Surrounding water courses including the Robertstown River

e Building Structures

e Groundwater abstractions (SPZ)

Based on information collated during the intrusive ground assessment, coupled with
analysis of all chemical data pertaining to the site and with,the understanding that the
site will be redeveloped a reassessment of conceptéla“ ground model has been
undertaken, as summarised in Table 5.4a overleaf. &
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Direct contact

Ingestion

Inhalation

Medium

Unlikely

Low

Future Site
users

Medium

Unlikely

Low

Medium

Unlikely

Low

The site comprises
mainly hardstanding,
thereby reducing the
potential linkage
between source and
receptor

Leaching /
Migration

Controlled
waters

- Surface
waters

<<C
\(

§)
X
Q\@\

C)O

. SSY
Medium OQO*

[

nlikely

Low

Elevated leachable
metal contaminants
identified, however,
the underlying silt
and clays may
attenuate the
contaminants.

No elevated
contaminants within
groundwater
samples. If
conditions remain the
same with hard
standing then it is
unlikely that
infiltration will
facilitate the
movement of these
leachable
contaminants.

Building
structures &
services

Mild

Unlikely

Very Low

Contaminants are
unlikely to be able to
permeate service
pipes, polluting water
supplies or damage
building
infrastructure.

Migration

Site users &
Building
structures

Medium

Unlikely

Low

No significant
quantities of
biodegradable
material present and
no elevated
concentrations of
ground gas were
recorded.

Low risk

797036/R/Foynes/02
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The risk is assessed using the Table 5.4b below, derived from guidance of CIRIA C552":-

Table 5.4b: Determination of overall potential risk - Source Risk Category

Medium Mild Minor
High Likelihood Highrisk | Moderate risk MOderrii‘Le Ao
Likely High Risk Moderate risk Moderriz':(e/ & Low risk
Low Likelihood Moderate risk Moderriz':(e L éo& " Low risk Very low risk
S
Sy
Unlikely Mode(a':(e/ Lz ch;%’@‘ﬁsk Very low risk | Very low risk
ris A
RN &
S
S
<(o\ \\'\\Q
SR
&
The different risk categories ar{g@xummarised below:
OO
High — Action must be taken to reduce the risk which is judged to be too high.

Moderate - There is sufficient evidence to suggest that there may be an unacceptable
risk. Further work is needed before this can be rejected or accepted.

Low — There is a low risk to the identified receptors, which should still be
addressed with the aim of reducing the risk to a minimal acceptable level.
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Conclusions and Recommendations

Based on the findings of this assessment, the following conclusions and
recommendations are proposed:

Conclusions

The results of the assessment indicate that there is a low risk posed to the site by
contaminants present.

The findings and assessment carried out indicate that the site is suitable for use in its
current state and in its proposed use as a waste compositing site assuming that this
will comprise mainly buildings and hard standing.

Recommendations
The assessment undertaken indicates that the site is suitable in its current use and
its proposed use. However, should the site be redeveloped to include areas of soft

landscaping or for a more sensitive end use it is f&commended that further
assessment is carried out to address the uncertaintiesogﬁis report has identified.
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APPEDNIX A — PRIORITY GEOTECHNICAL LTD FACTUAL REPORT

See Appendix 11 of the EIS

APPENDIX B — CHEMICAL SCREENING RESULTS

See over
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ANALYSIS OF GROUNDWATER - Foynes, 797036

Screening Values - Environmental Quality Standards

Receptor water type: Freshwater suitable for all fishlife / game fish / coarse fish
Receptor water hardness: mg/l
Relevant EQS Hardness Band: <250 mg/I

-* Hardness related Freshwater EQS - based on cyprinid/coarse fish

Concentration exceeds screening value
Concentraion exceeds screening value becaue limit of detection is greater than screening value

Ground type]
Borehole] BH103 |BH104 |BH102
Depth (mbgl) 1.07 2.75 0.82
Method
Detection
Determinand Units Limit Screening Value (ug/l) Source of screening value
Coastal/Estuary/
Freshwater Marine
Inorganics
Arsenic (dissolved) ug/l 50 25 EQS List Il - Annual Average 4 2 -
Boron (dissolved) ug/l 2000 7000 EQS List Il - Annual Average 178 174 359
Cadmium (dissolved) ug/l - 25 EQS List | 0.09 0.09 0.09
Chromium (dissolved) ug/l 15 EQS List Il - Annual Average 0.93 0.93 0.93
Copper (dissolved) ug/l 5 EQS List Il - Annual Average 2 1 7
Lead (dissolved) ug/l 25 EQS List Il - Annual Average 0.38 0.38 0.38
Nickel (dissolved) ug/l 30 EQS List Il - Annual Average 10 5 5
US EPA (2006) National
Recommended Water Quality
Selenium (dissolved) ug/l 5 71 Criteria (CCC) 4
Zinc (dissolved) ug/l [ 250 | 40 EQS List Il - Annual Average 82 41 43
Mercury (dissolved) ug/l - 0.3 EQS List | 0.2 0.2 0.2
Proposed EQS - Annual Average
(R&D, hnical Summary P2-
Sulphate (soluble) ug/l 400000 - A 115/TS1) 93130 34560 30110
S
. %&madian Environmental Quality
Phenols ug/l 4 - \A f§ Guidelines, updated 2001 0.1 0.1 -
o??v \O\ Proposed EQS - Annual Average
S & (R&D Technical Summary
Free Cyanide ug/l 1 Q& PS310)
pH Value ug/l >6 Q\’ WS>6 EQS List Il - 95th Percentile 6.8 7.2 7.7
pH Value ug/l <9 . & <85 EQS List Il - 95th Percentile 6.8 7.2 7.7
Aliphatics C5-C6 ug/l SR - - 0.01 0.01 -
‘Aliphatics C6-C8 ugll s - - 0.01 0.01 -
Aliphatics C8-C10 ug/l O- - - 0.01 0.01 -
Aliphatics C10-C12 ug/l < L - - 0.01 0.01 -
Aliphatics C12-C16 ug/l 8- - - 0.01 0.01 -
Aliphatics C16-C21 ug/l B - - - 0.01 0.01 -
Aliphatics C21-C35 ug/l A - - - 0.01 0.01 -
Aromatics C6-C7 ug/l PR 7 - - - 0.01 0.01 -
Aromatics C7-C8 ug/l O~ - - - 0.01 0.01 -
Aromatics 8-10 ug/l - - - 0.01 0.01 -
Aromatics 10-12 ug/l - - - 0.01 0.01 -
Aromatics 12-16 ug/l - - - 0.01 0.01 -
Aromatics 16-21 ug/l - - - 0.01 0.01 -
Aromatics 21-35 ug/l - - - 0.01 0.01 -
TPH (Aliphatics and Aromatics C5-C35) ug/l - - - 0 0 -
PAHs
2-Chloronaphthalene ug/l - - - 10 10 -
2-Methylnaphthalene ug/l - - - 10 10 -
Interim Guideline, 1999 -
Canadian Environmental Quality
Acenaphthene ug/l 5.8 - Guidelines (updated 2001) 0.01 0.01 -
Acenaphthylene ug/l - - - 0.01 0.01 -
Interim Guideline, 1999 -
Canadian Environmental Quality
Anthracene ug/l 0.012 - Guidelines (updated 2001) 0.01 0.01 -
Interim Guideline, 1999 -
Canadian Environmental Quality
Benzo(a)anthracene ug/l 0.018 - Guidelines (updated 2001) 0.01 0.01 -
Interim Guideline, 1999 -
Canadian Environmental Quality
Benzo(a)pyrene ug/l 0.015 - Guidelines (updated 2001) 0.01 0.01 -
Benzo(b)fluoranthene ug/l - - - 0.01 0.01 -
Benzo(ghi)perylene ug/l - - - 0.01 0.01 -
Benzo(k)fluoranthene ug/l - - - 0.01 0.01 -
Chrysene ug/l - - - 0.01 0.01 -
Dibenzo(ah)anthracene ug/l - - - 0.01 0.01 -
Interim Guideline, 1999 -
Canadian Environmental Quality
Fluoranthene ug/l 0.04 - Guidelines (updated 2001) 0.01 0.01 -
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ANALYSIS OF GROUNDWATER - Foynes, 797036

Screening Values - Environmental Quality Standards

Receptor water type: Freshwater suitable for all fishlife / game fish / coarse fish
Receptor water hardness:

Relevant EQS Hardness Band: <250 mg/I

mg/l

-* Hardness related Freshwater EQS - based on cyprinid/coarse fish

Concentration exceeds screening value
Concentraion exceeds screening value becaue limit of detection is greater than screening value

Ground type]
Borehole] BH103 |BH104 |[BH102
Depth (mbgl) 1.07 2.75 0.82
Method
Detection
Determinand Units Limit Screening Value (ug/l) Source of screening value
Coastal/Estuary/
Freshwater Marine
Interim Guideline, 1999 -
Canadian Environmental Quality
Fluorene ug/l 3 - Guidelines (updated 2001) 0.01 0.01 -
Indeno(123cd)pyrene ug/l - - - 0.01 0.01 -
Naphthalene ug/l 10 5) EQS List Il - Annual Average 0.01 0.01 -
Interim Guideline, 1999 -
Canadian Environmental Quality
Phenanthrene ug/l 0.4 - Guidelines (updated 2001) 0.01 0.01 -
Interim Guideline, 1999 -
Canadian Environmental Quality
Pyrene ug/l 0.025 - Guidelines (updated 2001) 0.01 0.01 -
Total PAH ug/l - - oy - 0 0 -
Phenols . Nd
2-Nitrophenol ug/l - - s(\@ - 0.01 0.01 -
2,4-Dichlorophenol ug/l 20 20 \ @'QS List Il - Annual Average 10 10 -
2,4-Dimethylphenol ug/l - N - 10 10 -
QO O\ 1987 - Canadian Environmental
ag?&\ Quality Guidelines (updated
2,4,6-Trichlorophenol ug/l 18 JQO X 2001) 10 10 -
4-Chloro-3-methylphenol ug/l 40 & %0 EQS List Il - Annual Average 10 10 -
4-Nitrophenol ug/l s AN - 10 10 -
Pentachlorophenol ug/l 2 K & 2 EQS List | 50 50 -
Other Semi-volatiles - v, Jl
NS
<<0\ \\\\Q Interim Guideline, 1997 -
OQ Canadian Environmental Quality
1,2-Dichlorobenzene ug/l & C o7 42 Guidelines (updated 2001) 1 1 -
A
aﬁ\ Interim Guideline, 1997 -
o(\ Canadian Environmental Quality
1,2,4-Trichlorobenzene ug/l Q 24 5.4 Guidelines (updated 2001) 2.5 2.5 -
Interim Guideline, 1997 -
Canadian Environmental Quality
1,4-Dichlorobenzene ug/l 26 - Guidelines (updated 2001) 1 1 -
Hexachlorobenzene ug/l 0.03 0.03 EQS List | 1 1 -
1.1.1-Trichloroethane ug/l 100 100 EQS List Il - Annual Average 1 1 1
1.1.2-Trichloroethane ug/l 400 300 EQS List Il - Annual Average 1 1 1
1.2.3-Trichlorobenzene ug/l 0.4 0.4 EQS List | (Trichlorobenzene) 2.5 2.5 2.5
1.2-Dichloroethane ug/l 10 10 EQS List | 2.5 2.5 2.5
1.2-Dichloropropane ug/l - - - 2.5 2.5 2.5
Interim Guideline, 1997 -
Canadian Environmental Quality
Chlorobenzene ug/l 1.3 25 Guidelines (updated 2001) 1 1 1
Chloroform ug/l 12 12 EQS List | 1 1 1
Proposed EQS - Annual Average
(R&D Technical Report P2-
Dichloromethane ug/l 2 2 115/TR6) 1 1 1
EQS List | (Listed as Carbon
Tetrachloromethane ug/l 12 12 Tetratchloride) 1 1 1
EQS List | (Listed as
Tetrachloroethene ug/l 10 10 Perchlorethylene) 1 1 1
trans-1-2-Dichloroethene ug/l - - - 1 1 1
trans-1-3-Dichloropropene ug/l - - - 1 1 1
Trichloroethene ug/l 10 10 EQS List | 1 1 1
Vinyl Chloride ug/l - - - 0.5 0.5 0.5
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Foynes Soil Screening Assessment

Sample TP203 1_7{TP204 0_5|TP205 0_2|{TP205 1_5|(TP206 0_5|{TP202 0_3| TP202A |TP203 0_2|TP203 1_2 BH103 BH103 BH104
ParameterName Determinand Units Screening Value Source Check Uni?s 18 ( 0.6 ( 0.3 ( 16 ( 0.6 ( 04 0_5-0_6 0.3 ( 13 ( 0 50 6 1516 20
PC8056) | PC8056) | PC8056) | PC8056) | PC8056) | (PC8056) | (PC8056) [ PC8056) | PCB8056) - - - —
No Asbestos Detected
Acenaphthene (Soil) JAcenaphthene 1% SOM mg/kg 181.88 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Acenaphthylene (Soil) Acenaphthylene 1% SOM mg/kg 94.1 Mouchel CLEA derived GAC ok mg/Kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Anthracene (Soil) JAnthracene 1% SOM mg/kg 307958.48 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Benzo(a)anthracene
(soil) Benzo(a)anthracene 1% SOM mg/kg 280.68 Mouchel CLEA derived GAC ok mg/Kg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05
Benzo(a)-pyrene (Soil) Benzo(a)pyrene 1% SOM ma/kg 297 LOM/CIEH derived GAC e mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Benzo(b)-fluoranthene
(Sail) Benzo(b)fluoranthene 1% SOM mg/kg 283.13 Mouchel CLEA derived GAC ok mg/Kg <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050
Benzo(ghi)perylene
(soil) Benzo(ghi)perylene 1% SOM mglkg 2817.47 Mouchel CLEA derived GAC ok mg/Kg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05
Benzo(k)-fluoranthene
(Sail) Benzo(k)fluoranthene 1% SOM mg/kg 283.55 Mouchel CLEA derived GAC ok mg/Kg <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050
Chrysene (Soil) Chrysene 1% SOM mg/kg 279.86 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dibenzo(a,h)anthracen
e (soil) Dibenzo(ah) anthracene 1% SOM mg/kg 29.7 LQM/CIEH derived GAC ok mg/Kg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05
Fluoranthene (Soil) |Fluoranthene 1% SOM mg/kg 55891.24 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluorene (Soil) Fluorene 1% SOM mg/kg 59000 LQM/CIEH derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Indeno(1, 2, 3-
cd)pyrene (Soil) Indeno(123cd)pyrene 1% SOM mg/kg 284.5 Mouchel CLEA derived GAC ok mg/Kg <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050
Naphthalene (Soil) |Naphthalene 1% SOM mg/kg 290 DRAFT SGV Commercial / industrial ok mg/Kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Phenanthrene (Soil) JPhenanthrene 1% SOM mg/kg 27788.23 Mouchel CLEA derived GAC ok mg/Kg <0.50 &0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Pyrene (Soil) Pyrene 1% SOM mg/kg 42604.12 Mouchel CLEA derived GAC ok mg/Kg <0.50 \,é‘ <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH (Soil) Alkaline pH pH units 9 screen - looking at alkalinity ok pH Units 7.0 O 8.1 8.3 8.3 8.2 7.4 7.5 7.4 7.2
NI
- i (\
TPH C10-C36 (Sol) ) aromatic C5-C7 1% SOM malkg 26.90 LQM/CIEH derived GAC Exceedences| M¥K9 LO.& 3.6 2.2 <0-00050 | <0.00050 | <0.00050 | <0.00050 ! 2.9
VOC (Solid) Vinyl Chloride 1% SOM mg/kg 0.06 LQM/CIEH derived GAC ok ug/K'@ . &é‘) <1 <1
Semi VOC (Solid) JHexachlorobutadiene 1% SOM mg/kg 1.98 LQM/CIEH derived GAC ok m N <1 <1
PCB's (Soil) Dioxins, furans, dioxin like PCBs 1] mg/kg ok Ay
&
$ o9
)
N
K(J
$)

OO

&
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Foynes Soil Screening Assessment

OO

&
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ParameterName BEEr e Units o ST Check Sample BH104 |TP207 0_5|{TP207 1_4{TP209 0_4| TP210 |TP211 0_4|TP212 0_6{TP212 1 5[ TP213 |TP213 0_5|TP214 0_1{TP215 0_4
9 Units 2530 06 17 05 0304 05 07 16 1516 06 02 05
No Asbestos Detected
Acenaphthene (Soil) JAcenaphthene 1% SOM mg/kg 181.88 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Acenaphthylene (Soil) Acenaphthylene 1% SOM markg 941 Mouchel CLEA derived GAC ok mg/Kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Anthracene (Soil) JAnthracene 1% SOM mg/kg 307958.48 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Benzo(a)anthracene
(soil) Benzo(a)anthracene 1% SOM mg/kg 280.68 Mouchel CLEA derived GAC ok mg/Kg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05
Benzo(a)-pyrene (Soil) Benzo(@)pyrene 1% SOM malkg o LOMICIEH derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Benzo(b)-fluoranthene
(Sail) Benzo(b)fluoranthene 1% SOM mg/kg 283.13 Mouchel CLEA derived GAC ok mg/Kg <050 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Benzo(ghi)perylene
(soil) Benzo(ghi)perylene 1% SOM ma/kg 2817.47 Mouchel CLEA derived GAC ok mg/Kg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05
Benzo(k)-fluoranthene
(Sail) Benzo(k)fluoranthene 1% SOM mg/kg 283.55 Mouchel CLEA derived GAC ok mg/Kg <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050 <0.50 <050
Chrysene (Soil) Chrysene 1% SOM mg/kg 279.86 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dibenzo(a,h)anthracen
e (sail) Dibenzo(ah) anthracene 1% SOM mg/kg 29.7 LQM/CIEH derived GAC ok mg/Kg <0.5 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05
Fluoranthene (Soil) JFluoranthene 1% SOM mg/kg 55891.24 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluorene (Soil) Fluorene 1% SOM mg/kg 59000 LQM/CIEH derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Indeno(1, 2, 3-
cd)pyrene (Soil) Indeno(123cd)pyrene 1% SOM mg/kg 284.5 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Naphthalene (Soil) |Naphthalene 1% SOM mg/kg 290 DRAFT SGV Commercial / industrial ok mg/Kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.50 <0.50 <0.50
Phenanthrene (Soil) JPhenanthrene 1% SOM mg/kg 27788.23 Mouchel CLEA derived GAC ok mg/Kg <0.50 &0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.05 <0.05 <0.05
Pyrene (Soil) Pyrene 1% SOM mg/kg 42604.12 Mouchel CLEA derived GAC ok mg/Kg <0.50 & <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH (Soil) Alkaline pH pH units 9 screen - looking at alkalinity ok pH Units O
NI
- i (\
TPH C10-C36 (Sol) ) aromatic C5-C7 1% SOM malkg 26.90 LQM/CIEH derived GAC Exceedences| M¥K9 LO.& 2.6 3.4 31 23 34 69 103
VOC (Solid) Vinyl Chloride 1% SOM mg/kg 0.06 LQM/CIEH derived GAC ok ug/K,@ . \éJ <1 <1 <1 <1
Semi VOC (Solid) JHexachlorobutadiene 1% SOM mg/kg 1.98 LQM/CIEH derived GAC ok m N <1 <1 <1 <1
PCB's (Soil) Dioxins, furans, dioxin like PCBs 1] mg/kg ok Oy
SO
$ o9
)
R
K(J
$)




Foynes Soil Screening Assessment

OO

&

. . . Sample TP216 |TP217 0_5( TP218 TP218 TP201 BH104 . |TP204 0_4{TP206 1_0jTP208 0_3| TP202A
ParameterName Determinand Units Screening Value Source Check Units 0.7-0.8 0.6 0.5-0_6 0.7-0.8 0.4-0_5 0.5 Stockpile 0.5 15 0.4 1516
No Asbestos Detected
Acenaphthene (Soil) JAcenaphthene 1% SOM mg/kg 181.88 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Acenaphthylene (Soil) Acenaphthylene 1% SOM markg 941 Mouchel CLEA derived GAC ok mg/Kg <0.05 <0.05 <0.05 <0.05 <0.05 0.084 0.513 <0.05 <0.05
Anthracene (Soil) JAnthracene 1% SOM mg/kg 307958.48 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.20 <0.50 <0.50
Benzo(a)anthracene
(soil) Benzo(a)anthracene 1% SOM mg/kg 280.68 Mouchel CLEA derived GAC ok mg/Kg <05 <05 <05 <05 <05 362 12.516 0.995 2.607
Benzo(a)-pyrene (Soil) Benzo(@)pyrene 1% SOM malkg o LOMICIEH derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 7.971 24.813 1.324 3.745
Benzo(b)-fluoranthene
(Sail) Benzo(b)fluoranthene 1% SOM mg/kg 283.13 Mouchel CLEA derived GAC ok mg/Kg <050 <0.50 <050 <0.50 <050 8471 4151 1734 2.828
Benzo(ghi)perylene
(soil) Benzo(ghi)perylene 1% SOM mglkg 2817.47 Mouchel CLEA derived GAC ok mg/Kg <05 <05 <05 <05 <05 3.911 18.765 | 1.099 1.617
Benzo(k)-fluoranthene
(Sail) Benzo(k)fluoranthene 1% SOM mg/kg 283.55 Mouchel CLEA derived GAC ok mg/Kg <0.50 <050 <0.50 <050 <0.50 6.28 30.18 1.246 2.051
Chrysene (Soil) Chrysene 1% SOM mg/kg 279.86 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 2.371 13.572 0.845 1.865
Dibenzo(a,h)anthracen
e (soil) Dibenzo(ah) anthracene 1% SOM mg/kg 29.7 LQM/CIEH derived GAC ok mg/Kg <05 <05 <05 <05 <05 <05 6.446 0644 1.985
Fluoranthene (Soil) |Fluoranthene 1% SOM mg/kg 55891.24 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 0.547 12.264 <0.50 <0.50
Fluorene (Soil) Fluorene 1% SOM mg/kg 59000 LQM/CIEH derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 12.264 <0.50 <0.50
Indeno(1, 2, 3-
cd)pyrene (Soil) Indeno(123cd)pyrene 1% SOM mg/kg 284.5 Mouchel CLEA derived GAC ok mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 15.085 26.297 1.849 631
Naphthalene (Soil) |Naphthalene 1% SOM mg/kg 290 DRAFT SGV Commercial / industrial ok mg/Kg <0.50 <0.05 <0.05 <0.05 <0.05 <0.05 0.192 0.546 0.835
Phenanthrene (Soil) JPhenanthrene 1% SOM mg/kg 27788.23 Mouchel CLEA derived GAC ok mg/Kg <0.05 &0.50 <0.50 <0.50 <0.50 <0.50 2.549 0.582 0.834
Pyrene (Soil) Pyrene 1% SOM mg/kg 42604.12 Mouchel CLEA derived GAC ok mg/Kg <0.50 J& <0.50 <0.50 <0.50 <0.50 0.751 12.424 0.79 0.727
pH (Soil) Alkaline pH pH units 9 screen - looking at alkalinity ok pH Units O 10.1 8.5
NS
- i (\
TPH C10-C36 (Sol) ) aromatic C5-C7 1% SOM malkg 26.90 LQM/CIEH derived GAC Exceedences| M99 ] Q\é'é\ 2 58 4.3 198 a4 2.2
VOC (Solid) Vinyl Chloride 1% SOM mg/kg 0.06 LQM/CIEH derived GAC ok ug/K,@ . \éJ <1 37 23 26 32 36.612
Semi VOC (Solid) JHexachlorobutadiene 1% SOM mg/kg 1.98 LQM/CIEH derived GAC ok m N <1 <1
PCB's (Soil) Dioxins, furans, dioxin like PCBs 1] mg/kg ok AN <1 <1
&
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Environmental Impact Statement - Composting/Biogas Facility
080907 - EIS - 2009.05.20 - F

Appendix 14

Extract from Environmental Protection Agency (EPA) Database
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McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants

EPA Export 26-07-2013:15:23:12



Station Information

Station No: 0900
River Code: 24A01

Situated On: AHACRONANE

Location: Bridge S.W. of Barrigone

3
epa

Hydrometric Area: Shannon Estuary South

Chemical Data Available For:

Biological Data:

2001 to 2003
1998 to 2000

YEAR|QUALITY
2002
1999
1996
1993
1989

WIWlW|wlw

http://www.epa.ie/rivermap/code/stations.asp? d=5246

Pagelof 1
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Station Information

Station No: 2000
River Code: 24S02
Situated On: SHANAGOLDEN STREAM

3
epa

Location: Br NW of Stokesfield

Hydrometric Area: Shannon Estuary South

Chemical Data:

Biological Data:

Unavailable

YEAR|QUALITY
2002 |3-4*

1999 |4
1994 |3-4
1989 |3

Close Window

http://www.epa.ie/rivermap/code/stations.asp?d=5371

Pagelof 1
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Chemical Results Pagelof 1

Station No: 0900 L ocation: Bridge S.W. of Barrigone Date From: 2001 To: 2003

A value displayed in BOL D indicates the value falls outside either an upper or lower threshold and highlights stations
where there may be water quality problems.

Parameter - . , No of Source
Parameter Units Minimum||M edian||Maximum Samples Source Type
B.O.D mg 021-1 <2.0 <20 |41 32 é'omer'Ck Co LA
o Limerick Co
Conductivity uS cm-1 610 626 660 8 Co LA
Ortho-Phosphate |jmg P 1-1 0.00 003 [0.08 32 é'ome”‘:k Co llLa
Oxidised Limerick Co
Nitrogen mgN 1-1 0.1 87 |47 32 o LA
oH 73 81 |84 ) '(-:'Ome”Ck Co LA
Temperature  ||oC 6.1 111|176 32 é'ome”Ck Co LA
Total Ammonia |mg N 1-1 <002 [003 |o12 32, '(-:' merick Co ), o
,;'\\) 0
6\"‘/
Close Wind@i@ﬁ
&
&
&
&
. (\& \,O
&S
EX
R
\O
&:\\o

http://www.epa.ie/rivermap/code/results.asp? D=5246& date=2001& | ocation=Bridge+S.W.+of + Barrigo:.26-05/03/2009



Chemical Results Pagelof 1

Station No: 0900 L ocation: Bridge S.W. of Barrigone Date From: 1998 To: 2000

A value displayed in BOL D indicates the value falls outside either an upper or lower threshold and highlights stations
where there may be water quality problems.

|Parameter  |[Parameter Units[Minimum|[M edian|[M aximum|[No of Samples|Source |[Sour ce Type|
IB.O.D lmg 021-1 ll<2.0 <20 |<2.0 10 ||Limerick Co Co|lLA |
|Ortho-Phosphateflmg P 1-1 ll0.01 0.03 [0.05 110 ||Limerick Co Co|lLA |
IpH | 7.5 lso |87 110 ||Limerick Co Co|LA |
[Temperature  |joC 6.7 1112 149 110 ||Limerick Co Co|LA |
[Total Ammonia |[mg N 1-1 <0.02  ]0.02 |0.09 110 ||Limerick Co Co|lLA |

Close Window |
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http://www.epa.ie/rivermap/code/results.asp? D=5246& date=1998& | ocation=Bridge+S.W.+of + Barrigo:.26-05/03/200%



WebMapper Interactive Map Pagelof 1

2 EPA Water Quality Map

Read the supporting documentation here

Maps De&sﬁned By Compass Informatics 2004 ©

&

http://www.epa.ie/rivermap/data/R12.html EPA Export 26-Q5/03/200%
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Appendix 15

Extract from Office of Public Works (OPW) Database

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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Summary Local Area Report

The map centre is in:
County: Limerick

NGR: R 262517

This Flood Report summarises all flood events within 2.5 kilometres of the map centre.

This Flood Report has been downloaded from the Web site www.floodmaps.ie. The users should take account of the
restrictions and limitations relating to the content and use of this Web site that are explained in the Disclaimer box when
entering the site. It is a condition of use of the Web site that you accept the User Declaration and the Disclaimer.

Survey Ireland. &ll rig
o

=

[Clordnance
PRt

htzrezerved.Licence Mo EMODZ100 Q-,‘ Map
"'-,

“ 4 J . L8 ‘
(10(\0@ . kilometers ;,“ .

Legend

Flood Points

Multiple / Recurring
Flood Points

A
4N

Areas Flooded

Hydrometric Stations

¥
%

Rivers

[]

Lakes

[]

River Catchment Areas

Land Commission *

Drainage Districts *

Benefiting Lands *

Map Scale 1:7,766

7 Results

flood

* Important: These maps do
not indicate flood hazard or

extent. Thier purpose

and scope is explained in the
Glossary.

f 1. Shannon Estuary Foynes Feb 2002
County:

Additional Information: Reports (4) Press Archive (2) More Mapped Information

Start Date: 01/Feb/2002

Flood Quality Code:2

2. Foynes 8th Jan 2005

County: Limerick

Additional Information: Reports (1) More Mapped Information

Start Date: 08/Jan/2005

Flood Quality Code:3

Additional Information: Reports (1) More Mapped Information

Start Date: 22/Feb/1995

Flood Quality Code:3

4. Robertstown Shanagolden Recurring

f 3. Foynes Feb 1995
County: Limerick

County: Limerick

Start Date:

Flood Quality Code:3

Report Produced: 05-Mar-2009 9:57

EPA Export 26-07-2013:15:23:13



tgriffin
Polygonal Line


Additional Information: Reports (1) More Mapped Information

5. Foynes Limerick recurring

County: Limerick

Additional Information: Reports (5) More Mapped Information

Start Date:
Flood Quality Code:3

>

6. Horan's Cross Limerick recurring

County: Limerick

Additional Information: Reports (3) More Mapped Information

Start Date:
Flood Quality Code:3

7. Foynes near Castle recurring

County: Limerick

Additional Information: Reports (2) More Mapped Information

Start Date:
Flood Quality Code:3

Report Produced: 05-Mar-2009 9:57

EPA Export 26-07-2013:15:23:13
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Appendix 16

Extracts from Geological Survey of Ireland (GSI) Database

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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Appendix 17

Drainage Calculations
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McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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A - Storm Drainage Calculations
B - Foul Drainage Calculations

C - Storage Calculations
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I Michaei Punch & Partners

87 Henry Streel | Greenpord Envionmental -
Limerick Faynes
irefand | Junuu.-t%qga
Dale 24 Apal 2009 | Designed By SKennady
File 061306 REVISED SCHEME 20 MAY 20..  Checked By
Micto Drainage System? W.10.4 net

M R by the Mod

Global Varabies
Pipe Size File c:\appe\WinDes\STANDARD. P1P

Manhole Size File d:\apps‘\WinDes\STANDARD.MHS

Location - Scotland & Iceland

Return Period (years) 5
M5-60 (mm) 15,800
Ratio R 0.300
Maximum Rainfall (mm/hr) 50
Foul Sewage (1/s/ha) 0.00
O'tlow Secting {*Foul cnly) D
Vaolumetric Runoff Coeff. 0.75
Infileration & 0
Minimum Backdrop Helght (m) 0.200
Depth fcom Soffit to G.L. (m) 1.200
Min Vel. (m/= - Auto Desian Only) 1.00
Min Slope (1:X - Optimisation] . 500
Minimum Oucfall Invert (m) & 0.290
Ground Level at Outfall {m) é§5 2.270
Ourfall Manhole Name QS
Outfall Manhole Dia/Leng d?éﬁ%i 0
Outfall Manhole Width (SRR 0
| A
Designed wi%§9 el Soffits
S
RN i
L N )
Table
S
py  Length Fall slope Area T.E.  DWF k  HYD DIA
{m) (m) ¢© (1:X) (ha) (mins) (1/8) (mm) SECT (mm)
1.000 56,00 0.280 200.0 0.198 5.00 0.0 0.600 o =i
1.001 48.00 0.240 200.0 0.185 a.00 0.0 0.s00 o 300
1.002 31.00 0.2% 105.1 0.108 0.00 0.0 0.s800 o 300 |
2.000 g4.00 0.€420 200.0 0.630 G.00 0.0 0.600 o 75
Z.001 48.00 0.320 150.0 0,538 0.00 0.0 0.800 Q 375
1.003 25.00 0.083 2301.2 0O.087 0.00 0.0 0.800 a 525
Network Results Tabla
- Rain i et US/IL E.Area E.DWF Foul Infil. Val CAF Flow
(mm/hx) (mins)  (m) (ha)  (1/s) (3/s) (1/s) (m/s} (1/s) (1/s)
1.000 50.0 5.8 LALE 0.195 0 0 1] 1.11 78 27
1.001 50.0 6.8 5.145 0.381 0 0 0 1.11 18 52
1.002 50.0 6.9 4.905 0.48% 0 0 0 1:53 108 BB
2.000 50.0 T M 0.830 0 o 0 1.28 141 a5
2.001 50,0 6.6 4 B35 1.168 ] o 0 1.4E 163 158
1.003 50.0 7.2 4/4.38% 1 744 0 0 n 1.29 2TR 236
% N @gﬂ'mm _—

EPA Export 26-07-2013:15:23:13



i‘uﬁd‘rael Punch & Pariners

97 Henry Streef Greenport Enviranmental I
Limarick Fnynes
Ireland ' Job No: 061308 |
Date 24 Apnl 2009 Designed By SKennedy |
File 061306 REVISED SCHEME 20 MAY 20... Checked By I
“Micro Drainage Systemi W.10.4 net
Metwork Desian Table
BN Length Fall Slope Arsa T E. DWF k HYD  DIA
{m}) {m} {1:%) {ha) {mina) (l/s) {mm) SECT (mm)
L0040 47.p0 0.235 200.0 0.175 .00 0.0 0.600
.004  32.00 0.160 200.0 0.112 0.00 0.0 0.600 525
L0058 T6.00 0.380 200.0 0.266 0.00 0.0 0.800
.0og 57.00 0.285 200.0 0.539 5.00 0.0 0.600 s] 300
.00l &8.00. 0.340 200.0 0.580 0.00 0.0 0.6800 Q 430
L00s 70.00 0.117 5%8.3 0.000 0.00 0.0 0.800 [ T30
L 007 42,00 0.070 600.0 0,000 0,00 0.0 0.600 e ] 750
008  2.00 0.003 666.7 0.000  0.00 0.0 0.600 a 750 '
|
Network Resulis Table
BN Hain T.C: US/IL E. Area E.DWF Fo &Infil. Vel CAP Flow
(mm/hr) (mins)  (m) (ha)  {1/s) t§51 (1/s)  (m/s) (1/s) (1/s)
S
PN
3.000 0.0 5.7 5.4 0.175 \Qo&\&o 0 0 1.11 78 24|
\)& ]
1.004 50.0 1.6 4.302 zo@i‘é‘ 0 0 .58 342 278
1.005 49.9 B.4 4,142 0 0 .58 342 310 |
4.000 50.0 L9 D.uu<<° 0539 0 0 0 i1 78 73
4.001 50.0 6.6 4915 oo sl 0 0 ] A3 228 152
‘\.
1.006  47.2 9.4 . & 3.416 0 0 0 1.14 502 437
1,007 L 10.0 2883 3,416 0 0 0 .14 501 437
1.008 45.7 10,6 2.B13 3.416 0 0 0 Q& 475 437
B B (¢)1982:2006 Micro Drainage -

EPA Export 26-07-2013:15:23:13



Michae! Punch & Partners

97 Henry Street ~ Greenport Environmental
Limerick | Foynes
|_IrﬁLn o No: 061306
Date 24 April 2008 D&n@nﬂﬂ&ﬂﬂurnur
mmtmmmnmvm_ Checked By
Micro Drainage  SystemiW.104 nat
Time Arga Diagram
|
Time From Time To Area
(mins} {mins) (ha)
0 4 0.523
[ 4 B 2.527
8 1z 0.36%

Total Brea Contributing (ha) = 3.4l

Total Pipe Volume {(m®) = 121.443

~(c)1982-2008 Micro Drainage

EPA Export 26-07-2013:15:23:13



Michael Punch & Partners

37 Henry Street
Limerick
Ireland S
. Date 11 May 2009 13:46 Designed By SKennedy
File 061306 Foul May 2009.FWS Checked By
__Micro Drainage _ System1 W.10.4 nel -
FOUL SEWERAGE DESIGN
Glabal Vanables
Pipe Size File d:\apps\WinDes\STANDARD.PIP
Manhole Size File d:\apps\WinDes\STANDARD.MHS
Indusctrial Flow (l/s/ha) 0.00
Industrial Peak Flow Factor ¢.00
Flow Per Person (L/per/dav) 250.00
Persons per House 4.00
Domestic (l/s/ha) 0.00
Domestic Peak Flow Factor &.00
OC'flow Setting (*Foul only) 0
Infiltration % 0
Minimum Backdrop Height (m) 0.200
Depth from Soffit to G.L. {m) 1.200
Min Vel. (m/s - Ruto Design Only) 0.75
Min Slope {1:X — Oprimisation) 500
Minimum Qutfall Invert (m) 1.741
Ground Level at Cucfall (m) . 3.190
Outfall Manhole Name 5?
Outfall Manhole Dia/lLength {mm%)é 225
Qutfall Manhole Width (mm}YS,§$ 0
Designed with L%gap Sofflts
SN
A
S8
%@
S
BN Length Fall Sg{ Area Hse DWF k HYD
(m) (m) éggl:X) {ha) (1/s) (mm) SECT
1.000 41.00 0.2@%0 150.2 0.000 5 0.0 1.500 o
1.001 20.40 0.450 45.3 0.000 0 1.0 1.500 o
1.002 15,060 0.09¢ 166.7 0.000 0 0.0 1.500 Q
1.003 16.35 0.06% 237.0 0.000 0 0.0 1.500 o
1,004 21.00 0.090 233,3 0.000 4] 0.0 1,500 e}
1.005 3.76 0.151 223.6 0.000 0 0.0 1.500 o
1.006 32.96 0.4400 82.4 0.000 0 0.0 1.500 o
1.007 34.00 0.151 225.2 0.000 0 0.0 1.500 0
1.008 12.00 0,053 226.4 0.000 0 0.0 1.500 o
Network Resulls Table
PN US/IL E.Area E.DWF E.Hse Infil. P.Dep P.Vel Vel
(r) (ha) (1/s) ’ (1/s) (mm)  (m/s) (m/s)
1.000 0.000 0 5 0 16 0.94
1,001 . EE 0.000 1 5 0 22 ik 1.71
1.002 3.185 0,000 1 5 0 30 ‘ 0.89
1.003 3.0095 0.000 1 5 Q 33
1.004 3.026 0.000 1 5 0 33 )
1.005 2.836 0.000 1 & 0 33 0.77%
1.006 2.785 0.000 1 5 Q 26 1.27
1.007 2.385 0.000 1 5 i 33 0.76
1.0068 2.234 0.000 1 5 4] 33 Q.76
- (c)1982-2006 Micro Drainage -

CaAP
(1/s)

DIA
{mm)

225
225
225
225
225
225
225
225

Flow
{(1/s)

37
68
35
30
30
30
50
30
30

= e e e e e O
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Michae) Punch & Partners

© 97 Henry Street R [ R N
Limerick .
Ireland _ e
' Date 11 May 2009 13:46 Designed By SKennedy
Fite 061306 Foul May 2009.FWS _, Checked By -
Micro Drainage _ o SyslemTW.10.4 net _ = ==
Nelwork Design Table i
PN Length Fall Slope Arxea Hse DWF k HYD  DIA
{m) (m) (1:X) (ha) (1/s) (mm) SECT (mm)
1.009%9 44 .00 0.1%6 224.5 0.000 0 0.0 1.500 (o} 225
1.010 48.00 0.213 225.4 0.000 0 0.0 1.500 (o] 225
1.011 7.00 0.031 225.8 0.000 0 0.0 1.500 o) 225
Network Results Table
BN US/IL E.Axea E.DWF E Hse Infil. P.Dep P.Vel Vel CaAP Flow
(m) {ha) {1/s) ' (1/s) () (m/s) (m/s) (1/s) (1/s)
1.009 2.181 0.000 1 5 0 33 35 0.76 30 1
1.010 1.%85 0.000 1 5 0 33 2B 0.76 30 1
1.011 1,772 0.000 1 5 0 33 0. 38 0.76 30 T}
&
\{\é‘
\\6\
S
£35S
G
S
N
&
RO
DN
({0\%\\%
X
O
O
Q§
c®

T — [€)1982-2006 Micro Drainage o B B
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Storm
Duration
(mins)

-]

o
60
120

180
240
360
480

500

720
260
1440
2160
£380
4320
5760
T200
B840
10080
15
30

120

Summer
Summer
Symme
SummerT
Summer
Summer
Summer
Summer
Summer
Summer
Summe s
Summe -
Summer
Summear
Summe
Summer
Summer
Suimime
Summer
Winter
Winter
Wiprer
Winter

 Designed By SKennady
CheckedBy
Slorage Design W 10.4 net
Summary of Results for 30 vear Retum Penod

Maximum Maximum Max Lmym Maximom
Control Outflow Water Lavel Cepth

(1/s)

183.1
182.3
192.2
193.4
153.13
le1.0
1el.4
139.8
123:7
110.8
2.7
71.2
53.8
44 .2
33.1
27.1
23.0
20.2
ig.1
192.86
182.%
192.9
183.0

(1/a) [m OD) {m)
193.1 3.2123 0.8.23
192.3 3.3878 0.9878
192.2 3.45%11 1.0513
193.4 3.3423  0.9423
193.3 33,2053 0.805%3
18l1.0 3,11198 D.7.18
161.4 2.9817 D.58717
135.8 2.9207 0.5207
123.7 2.8957 0.4757
110.8 2.8422 0,.4422

92,7 2.7952 0.3852
1.2 2.1392 0.3392
£53.8 2,6927 0.2927
44,2 2.6623 0,2622
3.1 2.6273 0.227
i A 2.6083 n@?&
23.0 2.5921 03923
20,2 .57y 901778
1.1 2.5668 500, 1668
192.6 3. 0.9233
192.,6 §§ §3  1.1.93
1952.9 SXSTEE l,1458
193.0 S ®3108  0.9.08

N

SEOTRO & Rain  Time-Peak

DUratiol™  (om/hr1  (mins)
tm&qﬁ&

&

cﬁ Somme £3.05 1
30 Summer 36.62 28
&0 Summe:x 23.64 45

120 Summer 14.88 16

180 Spmmer 11.25 108

240 Summer 9.21 136

360 Summer 5.94 196

480 Summer 5.66 254

600 Summer 4,64 3i¢

720 Summer 4.25 374

S50 Summer 3.47 496

1440 Summsrp 2.80 138
2160 Summer 1.95 1104
2580 Summer 1.59 1468
4320 Summer 1.19 2200
5760 Summer 0.4§7 25248
T200 Summes 0.82 3gaz
8640 Summer n.72 4376
10080 Summer 0.65 5104
15 Winter 53.495 19
30 Wincer Ja,. 62 aa
fid Wintar A | "

120 Winter 14.86 an

Ma ximum
Volume Status I
{m?*)

243.7
296.4
315.4
¢az.7
241.6
212.6
176_4
156.2
142.7
132.7
118.6
101.8
B7.8
T8, 6
68.2
B2 .4
57.6
33.3
530.0
276.9
335.8 FLOOD RISk
341,17 FLOUD BIsK¥E
273.2 0K

o0

g
o
a
[

5

[sBedsRoNolsNaleNelslinlollelofoilels
EEETEXTEFAREBFRETERAARIRR
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Michael Punch & Pariners

| a7 Henry Streel
Limerick
Irelard

| Dale 20 May 2009 1552

File 061306 STORAGE SRC
Micto Drainage

Storm
Duration
{mins}

160
240
3el
480
600
T20
980
1440
2160
2880
4320
5760
1200
Baqn
1o0an

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Wintex
Winter
Winker
Winter

Maximum
Control
(Llis)

182.
166.
133.
110,
93,
a4,
E9.
52.1
39.3
32.0
24.0
19,5
16 .6
14.6
13.1

Lot ol T OO Lad O 000

| Designes] By SKannerly

| Ghecked ad By

‘Storage Design W.10.4 net

Summary of Results for 30 vear Retum Period

Maximum Maximum Maximum
Outflow Water Lewvel Depth
(1/s) {m OD]) {m)
182.8 3.1248 0,7248
166.6 3.0083 0.60893
133.3 2.8007 Q.5007
110.8 2.8422 0.4422
95. 6 2.B027 0.3027
84.4 2.7TT37 023737
69.3 2.7342 0.3342
S2.1 2.6872 0.2672
38.3 2.6487 0.2467
32.0 2.62348 0.2238
Za.0 2.5973 0.1973
19.5 2.5743 0D.1743
16.6 2.5593 0.1593
14.6 2.5%488 0.148%8
13.1 2.%5408 0. lﬁgg
Storm
; Rain T ﬁe-P&ak
Duration oo med™ S (mins)
(minge) é? o
&
180 Winter Qi%§?5 110
240 Winter \o°é‘9 21 138
IED Winte ~$ E.94 196
480 Wln;&Qg 5.66 256
600 wxﬁ({% 4.84 118
720 w;\n& 4.25 378
Onter 3.47 494
l;;%?&inter Z.60 740
2 Winter 1.9% 1104
2880 Winter 1.59 1472
4320 Winter 1.1%9 2204
3760 Winter 0.97 28240
T200 Winter .82 3664
BG40 Winter .72 4384
10080 Winter Q.65 008
{£)1982-2006 Micro Drainage

Maximum
Volume
(m*)

217,
1g2.
150.

el
o=
o=
B == o B T B = R Y S Y

Status

QOQOOoOOoOCOoOO00D00 03O0
mHEEREAAENRAERERAAR
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Michael Punch & Parlners

47 Henry Strest
Limerick
lreand |
| Date 20 May 2008 15:52 ' Designed By SKennedy
File 061306 STORAGE.SRC | Chacked By
Micro Drainage Slorage Design W,10.4 net

TankiPond Delails

Invert Lewel (m}) 2.4900 Ground Lewe]l (m) 23.600

I Depth Area | Depth Area | Depth Area Depth Area 'Depth Area
(m) (m*) (m) {m?} (m} fm? ) {m) (m*} {m) (m*}
' .00 300.0 0.80 300.0 1.20 300-9, I1.80 300.90 2.40 200.0
' 0.10 300.0, 0,70 300.0! 1.30 300.0 1.90 300.0| 2.50 300.0
0.20 300.0! 0.80° 2W00.0 1.40 300.0 2.00 300.90
0.30 300.0| 0.90 300.0 1.50 300.0 2.10 300.0
0.30 300.0 1.00 340.0 1.60 3J00.0 2.20 300.0
0.30 300.0 1.10 300.0 1.70 300.0 2.30 300.0,
Hydro-Brake Outflow Control
Design Head (m) 3.000 Hydro=-Brake Type MD4 Invertc Lewvel {(m} 2.400
Design Flew (1l/s)  209.,0 Diameter (mm) 393

Depth ¥low Depth Flow | Depth Flow | Depth Flow Depth Flow
mp o (L/s) (m)  (1/s) (m}  (1/s)  (m) & (1/s) {m) {1/s}

&
| 2.00 172.2, oo 241.

0.10 5.2 0.80 193.4 2 7.00 219.1 |
0.20 24.5 1.00 184.3 2.20 1?g§§ié§d.5ﬂ 255.9| 7.50 330.3
0.30 56,1 1,20 168,0 2.40 1BF 5.00 269.7 §.00 341.2
0,40 94.5| 1.40 160.3 2.60 .@3% 5.50 282.9| 8.50 351.7
0.50 133.1, 1.60 160.7 3.00Q#%.3| 6.00 295.5 9.00 361.9
0.60 165.3| 1.B0 165.5 éaiza.v 6.50 307.5/ '8.50 371.8
O
S
<<0 \\\\ |
N
,\0
,\0
Q§
OO
(c)1982-2006 Micro Drainage
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Environmental Impact Statement - Composting/Biogas Facility
080907 - EIS - 2009.05.20 - F

Appendix 18

Traffic Count Results
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McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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Environmental Impact Statement - Composting/Biogas Facility
080907 - EIS - 2009.05.20 - F

Appendix 19

PICADY Analysis Results
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McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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TRL LIMITED
(C) COPYRIGHT 2006
CAPACITIES, QUEUES, AND DELAYS AT 3 OR 4-ARM MAJOR/MINOR PRIORITY JUNCTIONS

PICADY 5.1 ANALYSIS PROGRAM
RELEASE 4.0 (SEPT 2008)

ADAPTED FROM PICADY/3 WHICH IS CROWN COPYRIGHT
BY PERMISSION OF THE CONTROLLER OF HMSO

FOR SALES AND DISTRIBUTION INFORMATION,
PROGRAM ADVICE AND MAINTENANCE CONTACT:
TRL SOFTWARE BUREAU
TEL: CROWTHORNE (01344) 770758, FAX: 770356

EMAIL: Software@trl.co.uk

THE USER OF THIS COMPUTER PROGRAM FOR THE SOLUTION OF AN ENGINEERING PROBLEM 1S
IN NO WAY RELIEVED OF HIS/HER RESPONSIBILITY FOR THE CORRECTNESS OF THE
SOLUTION

Run with file:-

""C:\Documents and Settings\francis\My Documents\108 Foynes Mr Binman\2025 AM
Peak - with Development.vpi" (drive-on-the-left) agé 4:06:16 on Friday, 30
January 2009 X

S
N

_RUN INFORMATION G

FhAAAAAAAAAAAAX \>\Q )

.QQQQ\*&

RUN TITLE : 108319 2025 AM Pqﬁksﬂour - Composting/Biogas Facility Fully
Operational ‘$éi§9

LOCATION : Foynes, Co IQijm%ﬁck

DATE : 05/12/08 R

CLIENT : Mr Binman &

ENUMERATOR T F Fidgeonf

JOB NUMBER 1 108319

STATUS :EIA Y

DESCRIPTION :
-MAJOR/MINOR JUNCTION CAPACITY AND DELAY

AEAEAAAAAAAAAXAAXAAXAAXAAXAAAAXAAAAAAAAAAAAAAK

INPUT DATA

MAJOR ROAD (ARM C) —---mmmmmmmmmmmmmmme o MAJOR ROAD (ARM A)

MINOR ROAD (ARM B)
ARM A IS To Foynes

ARM B IS Foynes Port Access
ARM C IS To Limerick
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-STREAM LABELLING CONVENTION
STREAM A-B CONTAINS TRAFFIC GOING FROM ARM A TO ARM B
STREAM B-AC CONTAINS TRAFFIC GOING FROM ARM B TO ARM A AND TO ARM C
ETC.

-GEOMETRIC DATA

1 DATA ITEM | MINOR ROAD B 1
I  TOTAL MAJOR ROAD CARRIAGEWAY WIDTH I ¢(w ) 9.00M 1
I CENTRAL RESERVE WIDTH I (WCR ) 0.00 M I
1 | |
I MAJOR ROAD RIGHT TURN - WIDTH I (WC-B) 3.00 M. |
1 - VISIBILITY 1 (VC-B) 90.00 M. 1
1 - BLOCKS TRAFFIC 1 YES 1
1 | |
I MINOR ROAD - VISIBILITY TO LEFT 1 (vB-C) 10.0 M. |
1 - VISIBILITY TO RIGHT I (VB-A) 10.0 M. 1
1 - LANE 1 WIDTH I (WB-C) 3.00 M. 1
1 - LANE 2 WIDTH I (WB-A) 0.00 M. 1

-SLOPES AND INTERCEPT

(NB:Streams may be combined, in which case capacityé“\ivill be adjusted)

_______________________________________________ &
1 Intercept For Slope For Opposing Slope<§3%égbposing |
1 STREAM B-C STREAM A-C STR;% A-B |
——————————————————————————————————————— \ ==
I 630.23 0.21 P 0.08 I
Q<
___________________________________ T
& &
________________________________________ S
1 Intercept For Slope For Opposing Sé?§e.59k Opposing Slope For Opposing Slope For Opposingl
I STREAM B-A STREAM A-C ngﬁM A-B STREAM C-A STREAM C-B 1
______________________________________ 7
1 485.86 0.19 4¢§§§ 0.08 0.12 0.28 1
&
1 Intercept For Slope For Opposing Slope For Opposing |
1 STREAM C-B STREAM A-C STREAM A-B 1
| 680.59 0.23 0.23 |

(NB These values do not allow for any site specific corrections)

-TRAFFIC DEMAND DATA

1 A 1 100 1
1B | 100 |
1C 1 100 1
-Demand set: 2025 AM Peak Hour - Facility Fully Operational

TIME PERIOD BEGINS 08.45 AND ENDS 10.15

LENGTH OF TIME PERIOD - 90 MIN.
LENGTH OF TIME SEGMENT - 15 MIN.
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DEMAND FLOW PROFILES ARE SYNTHESISED FROM TURNING COUNT DATA

NUMBER OF MINUTES FROM START WHEN
FLOW STARTS 1 TOP OF PEAK 1 FLOW STOPS

ED I FALLING

OF FLOW (VEH/MIN)

1 1

1 ARM 1

1 1 TO RISE 1 1S REACH
1 1 1

1 ARM A1 15.00 1 45.00
1 ARM B 1 15.00 1 45.00
I ARM C 1 15.00 1 45.00

1 AT TOP I AFTER
I OF PEAK 1 PEAK
1 1

1 4.89 1 3.26
| 3.41 2.28
1 6.77 1 4.51

TURNING PROPORTIONS

TURNING COUNTS

(PERCENTAGE OF H.V.S)

1
I ARM A
1
1
1
I ARM B
1
1
1
I ARM C
1
1
1

1 1 | 1
I 0.0001 0.1151 0.885 1
| 0.0 1 30.0 1 231.0 1
1 ( 0.0)1 ( 0.0)I 0.0)1
1 1 | 1
I 0.478 1 0.000 1 0.522 1
| 87.0 1 0.0 1 95.0 1
1 ( 0.0)1I ( 0.0)I 0.0)1
[ [ 1 & 1
I 0.659 1 0.341 I@Sb.OOO |
1 238.01 123.08F 0.0 1
1 o.0! (@g@): ¢ 0.0l

TURNING PROPORTIONS ARE CALCULATED FRQ@S}Q&NING COUNT DATA

QUEUE AND DELAY INEéQMi%ION FOR EACH 15 MIN TIME SEGMENT

FOR COMBINED DéMeﬁD SETS

AND FOR TIME Pg§1OD 1
X
1 TIME DEMAND CAPACITY DEMAND/ cﬁkDESTRlAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
1 (VEH/MIN) (VEH/MIN) CAPACITY.CSY  FLOW QUEUE QUEUE (VEH_MIN/ (VEH_MIN/ PER ARRIVING I
1 (RFC) (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT) VEHICLE (MIN) 1|
1 08.45-09.00 1
1 B-AC 2.28 8.05  0.284 0.00 0.39 5.6
1 C-AB 1.54 10.59  0.146 0.00 0.17 2.5
1 A-B 0.38
1 AC 2.90
1 1
1 TIME DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
1 (VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE (VEH_MIN/ (VEH_MIN/ PER ARRIVING I
1 (RFC) (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) I
1 09.00-09.15 1
1 B-AC 2.73 7.82  0.349 0.39 0.53 7.6
I C-AB 1.84 10.45  0.176 0.17 0.21 3.2
1 A-B 0.45
1 AC 3.46
1 1
TIME DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
(VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE (VEH.MIN/ (VEH.MIN/ PER ARRIVING I
(RFC) (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) I
09.15-09.30 1
B-AC 3.34 7.49  0.446 0.53 0.78 11.2
C-AB 2.26 10.25  0.220 0.21 0.28 4.2
A-B 0.55
A-C 4.24
1
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1 TIVE DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
1 (VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE  (VEH.MIN/ (VEH.MIN/ PER ARRIVING |
1 (RFC)  (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) |
1 09.30-09.45 1
I B-AC 3.34 7.49  0.446 0.78 0.79 11.8 0.24

I C-AB 2.26 10.25  0.220 0.28 0.28 4.2 0.13

1 A-B 0.55

1 AcC 4.24

1 1
1 TIME DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY 1
1 (VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE  (VEH.MIN/ (VEH.MIN/ PER ARRIVING |
1 (RFC)  (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) |
1 09.45-10.00 1
I B-AC 2.73 7.82  0.349 0.79 0.55 8.5 0.20

I C-AB 1.84 10.45  0.176 0.28 0.22 3.2 0.12

1 A-B 0.45

1 AC 3.46

1 1
1 TIVE DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY 1
1 (VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE  (VEH.MIN/ (VEH.MIN/ PER ARRIVING |
1 (RFC)  (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) |
1 10.00-10.15 1
I B-AC 2.28 8.05  0.284 0.55  0.40 6.2 0.17

I C-AB 1.54 10.59  0.146 0.22 0.17 2.6 0.11

1 A-B 0.38

1 AC 2.90

1 1

*WARNING* NO MARGINAL ANALYSIS OF CAPACITIES

QUEUE FOR STREAM

B

-AC

TIME

SEGMENT

ENDING
09.00
09.15
09.30
09.45
10.00
10.15

NO. OF
VEHICL
IN QUE

0.4

ES
UE

* % x %

AS MAJOR ROAD BLOCKING MAY OCCUR

QUEUE FOR STREAM C-AB
_____________ :)cgf-—————————
TIME &~ NO. OF
SEGMENT &%  VEHICLES
ENDING &5 IN QUEUE
ggb 3 0.2
@£5 0.2
Q§§?y.3o 0.3
& 309.45 0.3
& & 10.00 0.2
<>\Q° 10.15 0.2
Qé \\'\\Q
R

S
&

X
QUEUEING DgzﬁY INFORMATION OVER WHOLE PERIOD

1 * DELAY *

________ .OQ_
I TOTAL DEMAND
|
I (VEH) (VEH/H)
I 250.5 1 167.0
1 169.3 1 112.9
I 41.31 27.5
1 318.0 1 212.0
1 1106.6 1 737.8

1 (MIN)

| 50.9 1|
[ 20.0 1
1 I
[ [
[ 70.9 1

| * DELAY *
(MIN)
| 51.0 |
I 20.0 |
I I
I [
0.06 1 70.9 1

IS THAT OCCURRING ONLY WITHIN THE TIME PERIOD

DELAY
INCLUS

IVE DELAY

INCLUDES DELAY SUFFERED BY VEHICLES

WHICH ARE STILL QUEUEING AFTER THE END OF THE TIME PERIOD

* THESE WILL ONLY BE SIGNIFICANTLY DIFFERENT

IF THERE 1S

A LARGE QUEUE REMAINING AT THE END OF THE TIME PERIOD.
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TRL LIMITED
(C) COPYRIGHT 2006
CAPACITIES, QUEUES, AND DELAYS AT 3 OR 4-ARM MAJOR/MINOR PRIORITY JUNCTIONS

PICADY 5.1 ANALYSIS PROGRAM
RELEASE 4.0 (SEPT 2008)

ADAPTED FROM PICADY/3 WHICH IS CROWN COPYRIGHT
BY PERMISSION OF THE CONTROLLER OF HMSO

FOR SALES AND DISTRIBUTION INFORMATION,
PROGRAM ADVICE AND MAINTENANCE CONTACT:
TRL SOFTWARE BUREAU
TEL: CROWTHORNE (01344) 770758, FAX: 770356

EMAIL: Software@trl.co.uk

THE USER OF THIS COMPUTER PROGRAM FOR THE SOLUTION OF AN ENGINEERING PROBLEM 1S
IN NO WAY RELIEVED OF HIS/HER RESPONSIBILITY FOR THE CORRECTNESS OF THE
SOLUTION

Run with file:-

"C:\Documents and Settings\francis\My Documents\losggg Foynes Mr Binman\2025 PM
Peak - with Development.vpi™

(drive-on-the-left) at 14:04:33 on Friday, 30 Jag?ﬁ?y 2009

Sy
N
_RUN INFORMATION G
Fekkhhkhkhh Ak dkk \>\Q )
d§%$¢}

RUN TITLE : 108319 2025 PM Pqﬁksﬂour - Composting/Biogas Facility Fully
Operational ‘$éi§9

LOCATION : Foynes, Co k;mg§®ck

DATE : 05/12/08 R

CLIENT : Mr Binman &

ENUMERATOR D F Fidgeoq¢§

JOB NUMBER - 108319

STATUS : EIA

DESCRIPTION :

-MAJOR/MINOR JUNCTION CAPACITY AND DELAY

AEAAAXAAAAAAAAAXAAAAAAAAAAAAAAAAAAAAAAAAhkh

INPUT DATA
MAJOR ROAD (ARM C) —=————mmmmmmmommm MAJOR ROAD (ARM A)

MINOR ROAD (ARM B)

ARM A IS To Foynes
ARM B IS Foynes Port Access
ARM C IS To Limerick

.STREAM LABELLING CONVENTION

STREAM A-B CONTAINS TRAFFIC GOING FROM ARM A TO ARM B
STREAM B-AC CONTAINS TRAFFIC GOING FROM ARM B TO ARM A AND TO ARM C
ETC.
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-GEOMETRIC DATA

1 DATA ITEM 1 MINOR ROAD B 1
I TOTAL MAJOR ROAD CARRIAGEWAY WIDTH I (W ) 9.00 M. 1
1 CENTRAL RESERVE WIDTH I (WCR ) 0.00 M. 1
1 1 1
I MAJOR ROAD RIGHT TURN - WIDTH I (Wc-B) 3.00 M. 1
1 - VISIBILITY I (vC-B) 90.00 M. 1
1 - BLOCKS TRAFFIC | YES |
1 1 1
I MINOR ROAD - VISIBILITY TO LEFT I (vB-C) 10.0 M. 1
1 - VISIBILITY TO RIGHT 1 (VB-A) 10.0 M. |
1 - LANE 1 WIDTH I (WwB-C) 3.00 M. |
1 - LANE 2 WIDTH I (WB-A) 0.00 M. 1

-SLOPES AND INTERCEPT

(NB:Streams may be combined, in which case capacity will

1 Intercept For Slope For Opposing Slope For Opposing |

be adjusted)

1 STREAM B-C STREAM A-C STREAM A-B |
[ 630.23 0.21 0.08 &0& [
________________________________________________E§ ______
________________________________________________________ o
1 Intercept For Slope For Opposing Slope For Opposi x§§Iope For Opposing Slope For Opposingl
1 STREAM B-A STREAM A-C STREAM A-B o% STREAM C-A STREAM C-B 1
I 48588 019 6?6&&‘%@ """"" 012 028 1
———————————————————————————————————————————— @é@@s
________________________________ A
1 Intercept For Slope For Oppgﬁﬁgg% Slope For Opposing |
1 STREAM C-B STREAM A-C STREAM A-B |
1 680.59 0.23 0.23 |
_________________________ T

(NB These values do notcéllow for any site specific corrections)

-TRAFFIC DEMAND DATA

1 A 1 100 1
1B | 100 |
1C 1 100 1
-Demand set: 2025 PM Peak Hour - Facility Fully Operational

TIME PERIOD BEGINS 16.15 AND ENDS 17.45

LENGTH OF TIME PERIOD - 90 MIN.
LENGTH OF TIME SEGMENT - 15 MIN.
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-DEMAND FLOW PROFILES ARE SYNTHESISED FROM TURNING COUNT DATA

OF FLOW (VEH/MIN)

1 1 NUMBER OF MINUTES FROM START WHEN 1 RATE

1 ARM I FLOW STARTS 1 TOP OF PEAK 1 FLOW STOPS 1 BEFORE 1 AT TOP
1 1 TO RISE I IS REACHED 1 FALLING I PEAK 1 OF PEAK
1 1 1 1 | |

I ARM A1 15.00 1 45.00 1 75.00 I 1.69 1 2.53
I ARM B 1 15.00 1 45.00 1 75.00 I 2.65 1 3.98
I ARM C 1 15.00 1 45.00 1 75.00 I 0.76 1 1.14

1

AFTER |
PEAK 1
|

1.69 1
2.65 1
0.76 |

[ TURNING PROPORTIONS [

[ TURNING COUNTS [

[ (PERCENTAGE OF H.V.S) [

TIME 1 FROM/TO I ARM A 1 ARM B I ARM C 1
16.15 - 16.30 [ [ [ 1 [
1 ARM A 1 0.000 1 0.615 1 0.385 1

[ [ 0.01 83.01 52.01

[ 1 ( 0.0)I ( 10.0)1 ( 10.0)1

[ [ [ 1 [

1 ARM B 1 0.854 1 0.000 1 0.146 1

[ 1 181.0 1 0.01 31.0 1

[ I (10.0)1 ( 0.0)I (£10.0)1

[ [ [ 1 [

1 ARM C 1 0.705 1 0.295F 0.000 I

[ 1 43.0 1 5@869 [ 0.0 1

[ 1 ( 10.0)5§¢PQ§.0)I ( 0.0)I

I [ > [ [

S

TURNING PROPORTIONS ARE CALCULATED FROMSTURNING COUNT DATA
DEFAULT PROPORTIONS OF HEAVY VEHICgﬁgS RE USED
KO

RS
&

N
QUEUE AND DELAY<1§§ORMATION FOR EACH 15 MIN TIME SEGMENT

FOR COMBINED MAND SETS
AND FOR T% PERIOD 1
)
TINE DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
(VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE (VEH_MIN/ (VEH_MIN/ PER ARRIVING I
(RFC) (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) I
16.15-16.30 1
B-AC 2.66 7.29  0.365 0.00 0.56 7.9 0.21
C-AB 0.23 9.92  0.023 0.00 0.02 0.3 0.10
A-B 1.04
A-C 0.65
1
TIME DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
(VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE (VEH.MIN/ (VEH.MIN/ PER ARRIVING I
(RFC) (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) I
16.30-16.45 1
B-AC 3.18 7.22  0.440 0.56 0.76 11.0 0.25
C-AB 0.27 9.85  0.027 0.02 0.03 0.4 0.10
A-B 1.24
A-C 0.78
1
TIME DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
(VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE (VEH.MIN/ (VEH.MIN/ PER ARRIVING I
(RFC) (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) I
16.45-17.00 1
B-AC 3.89 7.14  0.545 0.76 1.15 16.2 0.30
C-AB 0.33 9.74  0.034 0.03 0.03 0.5 0.11
A-B 1.52
A-C 0.95
1
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1 TIVE DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY I
1 (VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE  (VEH.MIN/ (VEH.MIN/ PER ARRIVING |
1 (RFC)  (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) |
1 17.00-17.15 1
I B-AC 3.89 7.14  0.545 1.15 1.17 17.5 0.31

I C-AB 0.33 9.74  0.034 0.03 0.04 0.5 0.11

1 A-B 1.52

1 AcC 0.95

1 1
1 TIME DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY 1
1 (VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE  (VEH.MIN/ (VEH.MIN/ PER ARRIVING |
1 (RFC)  (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) |
1 17.15-17.30 1
I B-AC 3.18 7.22  0.440 1.17 0.81 12.8 0.25

I C-AB 0.27 9.85  0.027 0.04 0.03 0.4 0.10

1 A-B 1.24

1 AC 0.78

1 1
1 TIVE DEMAND CAPACITY DEMAND/  PEDESTRIAN START  END DELAY GEOMETRIC DELAY  AVERAGE DELAY 1
1 (VEH/MIN) (VEH/MIN) CAPACITY FLOW QUEUE QUEUE  (VEH.MIN/ (VEH.MIN/ PER ARRIVING |
1 (RFC)  (PEDS/MIN) (VEHS) (VEHS) TIME SEGMENT) TIME SEGMENT)  VEHICLE (MIN) |
1 17.30-17.45 1
1 B-AC 2.66 7.29  0.365 0.81 0.59 9.2 0.22

I C-AB 0.23 9.92  0.023 0.03 0.02 0.4 0.10

1 A-B 1.04

1 AC 0.65

1 1

*WARNING* NO MARGINAL ANALYSIS OF CAPACITIES AS MAJOR ROAD BLOCKING MAY OCCUR

QUEUE FOR STREAM B

TIME

SEGMENT

ENDING
16.30
16.45
17.00
17.15
17.30
17.45

NO. OF
VEHICL
IN QUE

0.6

-AC

ES
UE

% % ok X %

QUEUE FOR STREAM

e

TIME
SEGMENT

16.3 <O
16 \\&

.d§%;15

& 47.30

O

&@17.45

TR
<<O \\\.
\69
$)

C

OF

-AB

‘ %éf EHICLES
ENDING & & IN QUEUE

0.0

X
QUEUEING DgzﬁY INFORMATION OVER WHOLE PERIOD

___.OQ_

* DELAY * |
(MIN) (MINZVEH) 1
74.5 1 0.26 1
2.6 1 0.10 1

I I

[ I

77.1 1 0.14 1

* DELAY * |
(MIN) (MINZVEH) 1
74.5 1 0.26 1
2.6 1 0.10 1

I 1

[ [

77.1 1 0.14 1

IS THAT OCCURRING ONLY WITHIN THE TIME PERIOD
IVE DELAY INCLUDES DELAY SUFFERED BY VEHICLES
WHICH ARE STILL QUEUEING AFTER THE END OF THE TIME PERIOD

* DELAY
* INCLUS

* THESE WILL ONLY BE SIGNIFICANTLY DIFFERENT

IF THERE

A LARGE QUEUE REMAINING AT THE END OF THE TIME PERIOD.

1S
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