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Our Ref: P.A. 13/300 Greenstar Environmental Sg{yg‘@% Ltd. (In Receivership)
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Dear Eva, St
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As per telephone request to this office((&sg\“e&? find enclosed 2 copies of the Traffic Impact
Assessment, 2 copies of Noise Assessng\eﬂ? and 2 copies of Flood Risk Assessment appendices also
attached area 2 copies of the planng?§ reported dated 23" October, 2014.

Kind Regards, &

Yours sincerely,

JoaUé’Brien, Staff Officer,

Economic Development & Planning.

,'-“"‘1'4,
[ i 7/8 Sraid Phadraig, Luimneach t: 061 407210 e: ecdev.planning@limerick.ie
% £ 7/8 Patrick's Street, Limerick. w: www.limerick.ie
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Limerick County Council

File No: : 13/300

Applicant: Greenstar Environmental Services Ltd (fn
Receivership)

Location: existing Materials Recovery Facility, Ballykeeffe,
Dock Road

Development Description: Permission for an increase in the amount of waste
accepted annually to 130,000 tonnes. The proposed
increase does not require the construction/provision
of any new buildings or structures (The development
will require a revision of the Waste Licence granted
by the Environmental Protected Agency, also, this
application is accompanied by an Environmental
Impact Statement (EIS))

A request for further information issued and the following response was received:

&
The applicant is rvequested to submit a walerg dnaain layout for the proposed
development. O
Response received sets ouf that "the é%\gﬁ%n of the water main is shown on
Drawing No 004. The Proposg &vempment does not involve either
alteration 1o or new connecnon !@?f@\watw main”

The response was referred to the t@r Services Department and a report was

received which sets out that SUbJeC&‘R{\\@OHdItIOI’I the above is acceptable.

S
The developer has z'na’za\ci?ed their intention to lay a sewer through adjoining
lands and into Bunlighy Wastewater Treatment Plant, the applicant has not
submitted details gf their legal entitlement to lay this sewer. Accordingly the
applicant is requested to submit a copy of the signed legal agreement.

Response received outlines that discussions have taken place with John O’

Shaughnessy SEE Water Services and the report is formulated on the outcome of

these discussions, The response sets out that “it is the intention of the landowner of

the applicant s site (and not the applicant in this instance) to lay a new sewer through
adjoining lands and into Bunlicky Wastewater Treatment Plant. The response further
states that there are discussions taking place with the Economic Development

Depariment of Limerick City Council in relation to granting this wayleave to the

sewer. The report concludes that these talks are at an advanced stage. As no letters

of consent have been submitted for these works it is considered that following
discussion with the Water Services Section and the Enviromment Section that
clarification should be sought and details of the agreement should be submitted.

The applicant has indicated in correspondence with the authority and it's
partner companies that they intend to increase the discharge from the foul
network from 0.5m3/ day to 60m3/day, the applicant is requested to
substantiate this information and 1o indicate its intentions as to current and
Juture foul loadings from the development.
Response received has been assessed by the Water Services Section and a report has
been received setting out “that they intend to increase the discharge from the foul
network from 0.5m3/day to 60m3/day, the applicants reasoning for:this is that they
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intend to eliminate their current discharge license for the discharge of waste run off
from the paved areas to the adjoining receiving water (Licence reg no W0082-02) and
discharge all foul sewer, the Water Services Authority does not approve of this
practice. The report recommends that clarification is sought to provide for a roofed
area overhead the area where the spoiled material will be provided. In this way the
run off should not be contaminated.

Response received sets out that “the Greenstar and Cussen facilities generate sanitary
wastewater, total staff numbers are 22 full time and 15 part time staff. At present the
only discharge to the wastewater treatment unit on the applicant’s site is the sanitary
wastewater from the Greenstar and Cussen facilities. On-site flow measurements
indicate that the current discharge rate to the treatment unit generally does not exceed
Im3 day. The proposed development will not result in any increase in staff numbers
at either facility and therefore, there should not be any increase in the volume of
sanitary wastewater. The report goes on to state that Following connection to the foul
sewer it is proposed to restart truck washing and wheel cleaning at the applicants site.
It is estimated that this will generate approximately 5m3 of wash water daily. It is
proposed to divert surface water run —off from the open yard areas where waste are
stored to the foul sewer. It is estimated that the volume<6f run-off will on average
depending on rainfall, range from 50-55m3/day. The gport concludes that the BOD
and COD levels are significantly below those c@t‘r’qﬁ?‘ly authorized under the Waste
Licence. The information has been assessed hythie’Environment Section and a report
: ’ Ao :
has been received setting out that further mﬁ@%@é ion is required.
Sy
It should be demonstrated thgg%é?e is the assimilative capacity in the open
drain adjacent to the site tg\g\@ﬁpt the stormwater discharge from Greenstar
Environmental Services @@The assimilative capacity should be based on
adjusted background \&ncentration in accordance with “Guidance,
Procedures and Train$fig on the Licensing of Discharges to Surface Waters
and Gr’ouna’waters,o?/o!ume 1 (Local Authority Services National Training
Group 2011)".

The assessment of assimilative capacity should consider the biological oxygen
demand and nutrient conditions of the stormwater discharge and receiving
waters (BOD (mg 02/]), Total Ammonia (mg N/I), Dissolved Inorganic
Nitrogen (mg N/l), Molybdate Reactive Phosphorous (mg P/l)). Although an
environmental quality standard has not been set for Total Suspended Solids in
the EC Environmental Objectives (Surface Waters) Regulations, 2009,
consideration should also be given to this parameter in the assimilative
capacity assessment.
The response received to the above identifies the means and conditions which are
required to allow for the specified testing. These tests were not carried out on site as
the report concludes that “it was not possible to arrange for the measurements to be
taken before the break in the weather. As an alternative, the applicants proposed to
stop the discharge of stormwater from the paved yards that are subject to regular
traffic movements and where wastes are stored and divert it to the foul sewer, which
will connect to the Bunlickey Wastewater Treatment Plant. Roof water and run off
from the paved areas where waste are not stored will continued to be discharged to
the drain”. The Water Services report received on this file does not agree with the
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discharge of surface water to the Treatment Plant. A report has been received from
the Environment Section sceking further information,

This wz}:rk should be carried out by a suitably qualified person.

It is noted thatifollowing the submission of further information a report has been
received from the EPA which identifies that all treatment of effluent on site takes
place to the existing treatment plant. The report makes reference to the effectivencss
and appropriateness of the existing facility on site.

PartVv
Not applicable

Recommendation:
It is recommended that the following clarification of further information issues on

application 13/300:

1. The Planning Authority note the response to the fugher information request
and you are advised that they are not favourablegowards surface water and
storm water discharging to the sewer net erg\.O“ ou are invited to submit
details, including letters of agreement aé%}@‘o;ariatc, securing the proposed
connection of effluent from the site sewer network,

SN

2. The proposed truck/wheel was %tlfd be a zero discharge system. You are
invited to provide details o‘fo&rwﬁfciing system, ensuring that there will be no
discharge of vehicle Wa@%ﬁﬁent to the sewer network, from the truck/wheel

§

wash. |
; &

. X

3. The Planning Aut %}\/ have concerns with regard to the proposal to increase

the discharge from the foul network from 0.5m3/day to 60m3/day by
discharge of the waste run off from the paved areas to the adjoining receiving
M water and discharge all to the foul sewer. Accordingly the applicant is invited

; to increase the roof coverage on site to reduce the impact of surface water

<& ml debris from processing, Therefore any area of the site
directlyiinvolved in the process which may be susceptible to surface water run

off must be covered by 4 roof with the uncontaminated run off being

discharged to the river. The applicant should submit appropriate drawings.
Please be advised that these works are considered significant and will require

you to re-advertise your proposal.(standard re-advertisement).
™ o‘-( - .
Signed; N‘@MLCW\ 9 (0“..4 ( ( Signed: %E 1 =~

Noreen O’ Connell Stephane Duclot -

Date: &3 !JO!{ 3 Date: 2.?,7! ]OTI s ?/)P

(n 1’5) oo
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Appendix 8

Noise Survey
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1 Introduction

1.4 DixonBrosnan was instructed by O'Caflaghan Moran & Associates, on behalf of their client Greenstar, to
undertake the 2012 annual environmental noise survey at the latter's waste management facility at Dock Road,
Limerick. The survey is a requirement of waste ficence W0082-02 issued by the Environmental Protection Agency
{EPA} in respect of the facility. Severai noise conditions attached to the licence are presented in appendix 1.

1.2 The noise survey was carried out on Thursday 24.05.12 at four stations specified in licence W0G82-02 and
shown in appendix 2. As the facility does not currently operate by night, the survey was confined to dayiime
hours. Survey methedology, equipment specifications and weather conditions are outlined in appendix 3.

1.3 Operations proceeded at the Greenstar facility throughout the survey. Noise emissions arose from the

following sources:

o Front end loader in buildings.
» Clamp truck x2 in buildings and on yards. SN
» Tracked excavator with grab in limited use on yard. o\QO R
» Cardboard baler and associated conveyor,
« Skips being manceuvred onsite. ] Q@Q O

N
, . $ <
« Qccasional truck movements onsite. QOOQ\\\\

. . O . . .
» Tracked excavator in almost cony\nﬁous use near northeast corner associated with temporary onsite

construction works. §
@

2 Resuits

aithough only at N12 was the Laeq 30 mi» level considered entirely representative of site emissions. At NIt and NI3,
extraneocus noise sources such as traffic and bird calls contributed to the Lae 30 mn level. The contribution

atiributable to site operations was estimated at 55 dB at NI1 and 53 dB at Ni3.

2.2 Greenstar emissions were not audible at the only offsite staticn, NI4, situated at the junction of Dock Road and
the commercial park roadway which serves several premises including Greenstar. Site emissions were therefore

significantly lower than the 70 dB Laeqaomin level which was derived entirely from road traffic noise.

DixonBrosnan report 1148.2

2012 waste ficence noise compliance survey at Greenstar waste management facility, Dock Road, Limetick
2

Client: O'Callaghan Moran & Associates
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2.3 Schedule C.1 of waste ficence W0082-02 specifies a daytime noise emission {imit of 55 dB at the
measurement stations. Most waste licences currently issued by the EPA state that specified noise limits are fo
apply fo noise sensitive locations (NSLs) only, As there are no NSLs in proximity to the Greenstar facility, # is
censidered impracticat to enforce limits at the site boundary. The absence of NSLs cutside the facility boundary is
evident in appendix 2. Furthemmore, the facility's location in an industrial area adiacent fo a busy urban roadway
results in relatively high ambient noise levels, regardless of Greenstar operations. 11 is therefore considered that
W0082-02 noise limits are relevant to offsite NSLs only, and that levels measured are not relevant to fimits set out

in schedule C.1 of the licence.

2.4 During the survey, brief inspections were carried out at the nearest NSLs fo the facility, consisting of a halting
site 460 m to the east, a farmhouse 520 m fo the south, and dweling clusiers approximately 1200 m 1o the north
and northeast. No emissions were audible from the Greenstar facifity at these receptors, and ambient levels were
dominated by loca! and distant road fraffic. Greenstar emissions are highly unfikely to have breached the 55 dB
daytime noise limit at these or any other NSLs. It is therefore considered that site emissions were satisfactory and

in compliance with applicable noise limits.

2.5 Condition 5.6 of licence W0082-02 prohibits any clearly audible tonegﬁ implilses at NSLs. None were nofed
at the recepters described in paragraph 2.4. Tones detected in he "5§§\'\d 1500 Hz bands at NI1, and in the 1500
Hz band at NI2, were traced !0 onsfte operations. These t &%nﬁsbu@re not audible offsite. F requency spectra are

presented in appendix 5. &Q 0\\
Q<
S
&
SO
(O&\\.\\Q

Q‘?

3 Conclusions 6\00
&
c®

sensitive receptors here.

3.2 Noise limits set out in the waste licence are considered applicable to NSLs. An inspection of the

during the survey indicated that facility operations were not audible, and thus lower than the 55 dB day

lirnit.

3.3 No tones or impuises were noted af offsite NSLs, thus complying with condition 5.6 of the licence.

2012 waste licence noise compliance survey al Greenstar waste management facility, Dock Road, Limerick DixonBrosnan report 1148.2

Client: O'Callaghan Moran & Associates 3
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Appendix 1: W0082-02 noise conditions

1.6,  Waste Acceptance Hours and Hours of Operation

The facility may operate and accept waste on a twenty-four hour basis. seven days per week.

5.6 There shall be no clearly audible tonal component or impulsive component in the noiss
amissions frow the activity at the noise sensitive locations,

C.1  Noise Emissions: (Measured at the monitoring points indicated in Table D.1.1}.

o
Table D.1.2 Emissions fo Atmosphere Mongga?éﬁg\ Locations
" Q S

DM O NI
Dhi2 NI2
D3 NI3

N14

Table D.3.1 Noise Monitoring Frequency and Technique

L(A¥q 130 minutes] Srandard ot
1440 {30 minutes] Srandard ¥
LA [30 minutes] Standard Yo
Frequency Analysis(1/3 Getave Standard Yo

band analysis)
Note 1:  “Interoational Standards Organisation. IS0 1996, Acoustics - description and Measurement of Environmental noise. Parts 1,

2and 3"

DixonBrosnan report 1148.2

2012 waste ficence noise compliance survey at Greenstar waste management facifity, Dock Road, Limerick
4
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Appendix 2: Monitoring stations NO

2012 waste licence noise compliance survey at Greenstar waste management faciiity, Dock Road, Limerick DixonBrosnan report 1148.2
Client: O'Caltaghan Moran & Associates 5
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Appendix 3: Survey details

Fie Project ref. | 1148
Cliert | O'Callaghan Moran & Associates
Location | Greenstar, Dock Road, Limerick
Stations | NIZ Nl4
Purpose | 2012 waste licence compiiance survey
Comment | Facility operating SLM x2 used
Event Date | 24.05.12
Day | Thursday
Time | 0815-1015
Operator | Damian Brosnan BSc MIOA MIE! MiEnvSc
Conditions Cioud cover | 20 %
Precipitation | 0 mm
Temperature | 16°C
Wind Direction | SE éo‘g’
Speed | 0-1mis N AOV\
Measurement | Anemo a{r%e@%:\ré(éi%r 2 m above ground level
Sound level meter Instrument Bruel\@iag?’l’ ype 2250
Instrument serial no. | 2508584
Microphone serial ngbé;z 31
Apelig@ﬁ?\@ “BZ7224 Version 2.5
Ba‘rj‘%@é‘ﬁh Broadband
Max iaput level | 141,16 dB
Broad&@‘d’ weightings | Time: Fast  Frequency: AC
Spacirum weightings | Time: Fast  Fraquency, Z
Windscreen correction | UA-1650
Sound Field correction | Free-field
LKAS calibration | 17.01.12
Calibration certificate | Available on request
Onsite calibration Time | 24/05/2012 08:23:27
Calibration fype | External
Sensitivity | 47.92 mViPa
Post measurement check | 93.9dB
Onsite calibrator Instrument | Bruel & Kjaer Type 4231
tnsfrument serial no. | 1723667
UKAS calibraticn | 16.01.12

Calibration cerlificate

Available on request

Methodotogy Standard | 1SO 1996 Acoustics: Description and measurement of
environmental noise - Part 1 (2003) & Part 2 (2007)
Exceptions | -
Intervals 1 30 min

2012 waste licence noise compliance survey at Greenstar waste management facility, Dock Road, Limerick

Client: (rCallaghan Mcran & Associates

CixonBrosnan report 1148.2
5
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File

Project ref,

1148

Clierit

{'Callaghan Moran & Associates

Location

Greenstar, Dock Road, Limerick

Stations

Ni1 Ni3

Purpose

2012 waste licence compliance survey

Comment

Facility operatng SLMx2 used

Event

Date

24,0512

Day

Thursday

Time

0815-1015

Operator

Damian Brosnan BSc MIQA MIEI MIEnvSc

Conditicns

Cloud cover

20%

Precipitation

0mm

Temperature

16°C

Wind

Direction

SE

Speed

0-1 mfs

Measurement

Anemo anemometer 2 m above ground level

Sound level meter

Instrument

Brue! & Kjaer Type 2258
&

Instrument serial no.

2566601 RN

Microphone serial no.

A \
25716550&‘36“

Application

B%’é&{@e?smn 2.0

Bandwidth )

\@‘?Q@@a nd

Max input le
Pl

§d‘ﬁzee aB

Broadband wigh?@% Time: Fast  Frequency: AG
Spectrum‘éved‘gﬁtmgs Time: Fast  Frequency: Z
&
Windscig.\gmuorrection UA14064 outdoor kit
Sogl%@‘ie!d correction | Free-field
UKAS calibration | 14.10.16
UKAS calibration certificate | Availabie on request
Onsite calibration Time | 24/05/2012 08:16:21
Calibration type | External
Sensitivity | 41.78 mV/Pa
Post measurement check | 93.9 dB
Onsite calibrator Instrument | Bruel & Kjaer Type 4231
Instrument serial no. | 1723667
UKAS calibration | 16.01.12

UKAS calibration certificate

Available on request

Methodology Standard | 1S0 1996 Acoustics: Description and measurement of
environmental noise - Part 1 (2003} & Pari 2 (2007)
Exceptions | -
Infervals | 30 min

2012 waste licence noise compliance survey at Greenstar waste management facility, Dock Road, Limerick

Client: O'Callaghan Moran & Associates

DixonBrosnan repert 1148.2
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Appendix 4: Noise data

Survey date: 24.05.12

08210851 Occasional loader and clamp truck

movements audible at low level in main

vard. Loader also slightly audible when
in building. Loader dominant on sporadic
oceasions when entering N yard area,

Startings on NW boundary confinuously

dominant. Road traffic to E confinuously

signficant in background.

NI2 0827-0857 61 62 &0 81 Loader and clamp truck operations
dominant around yard and in building.
Tracked excavator on construction
activity near NE corner sfightly audible
confinuously, significantly screened by

Qéglervening structures. Tracked
excavator wilh grab operating at 40 m
from 0853. Bird calls and offsfle road

A | traffic significant.

NI3 0854-0024 54 56 51 D \o\ B3 Clamp truck operating aimost

continuousty in main yard audible at low

%
2

&Q;\}\ i level. Baler and conveyor in nearest
) OQQ@\\ comer of building also continucusly
4 & audibie at low lsvel, Distant road traffic
‘ &Q‘,\\o to SW continuously audible at low level,
AV Bird song/calls and rustling vegetation,
Ni4 | 0933-1003 70 NERY 61 <<t | Nosite emissions audible, apart from
«© sporadic frucks using access road. Dock
3 Road traffic continuously infrusive. No
cg\\ other noise audible.
*Specific level: Sound pressure ievelzontribution considered attributable to facilty, determined using real time assessment, . /\\

field notes, time history profiles, statistical analysis, frequency spectra, near fieid correction if applicable, and other parameters,

2012 waste licence noise compliance survey at Greenstar waste management facility, Dock Road, Limerick DixonBrosnan report 1148.2

Client: &'Cafiaghan Moran & Associales 8
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Appendix 5: Frequency spectra

TIGEONE A

gymor Al Lpqri02ed [

2012 waste licence noise compliance survey at Greenstar waste management facility, Dock Road, Limerick DixonBrosnan report 1148.2

Client: O'Callaghan Moran & Associates 9
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Appendix 6: Glossary

Ambient

A-weighting

Background ievel

Decibel

Fast response

Frequency

Hertz

impulse

Interval

L‘\eq T

Lar

Larsot

LargoT

LReq ¥

Near fieid

Total noise envircnment at a location, including alf sounds present.

Weighting or adjustment applied to sound level to approximate non-linear frequency response of human
ear. Denoted by suffix A in parameters such as Laeq T, Lario T, tc.

larao . A-weighted sound pressure level of residual noise exceaded for 80 % of time inferval T.

Shortened to dB. Unit of noise measurement scate. Based on logarithmic scale so cannot be simply
added or subtracted. 3 dB difference is smatlest change perceptible to human ear. 10 ¢B difference is
perceived as doubling or halving of sound level. Throughout this report noise levels are presented as
decibels relative to 20 pPa. Examples of decibel levels are as follows: 20 dB: very quiet roon 30-35
dB: night-time nural environment; 55-65 ¢B: conversation; 86 dB: busy pub; 100 dB: nightclub,

0.125 seconds response time of sound level meter to changing noise levels. Denoted by suffix F in
parameters such as Laro 1, Lare T, efc.

Number of cycles per second of a sound or vibration wave. Low frequency noise may be perceived as
hum, while whine represents higher frequency. Range of human hearing approaches 20-20,000 Hertz.

Shortened to Hz. Unit of frequency measurement, &

Noise which is of short duration, typically less than @second, sound pressure level of whig
significantiy higher ihan background. . \\O .
O A

Time period T cver which noise monitoring %zgﬁ@\cted. Denoted by T in Laeq 1, LareoT, el
P
x@ﬁewa! T, effectively representing average A-weigh

Equivalent continuous sound level d(\
level. O
2

Sound pressure ievel averg@&?er one second, and changing each second in fluctuating
environment. <<0* \\'\\

Sound prassure level g;)@e(’eded for 10% of interval T, usually used te quantify traffic noise.

Sound pressure_{g¥e! exceeded for 90% of inferval T, usually used to quantify background noise. May
also be used to‘dascribe noise fevel from continuous steady or almoststeady source, particularly where
locail noise envicorment fluctuates.

Rating noise level, derived from Laeq v plus specified adiustments for tonal and impuisive characteristics.
Equivalent fo La r used by EPA.

Noise levels recorded near walls or other surfaces, artificially increased due to reflections. Levels near
walls may be increased by up t¢ 3 dB, and up to 6 dB near corners. Free field conditions may be
achieved by maintaining separation distance of at least 3.5 m from walls.

Noise sensitive location Any dweliing house, hote! or hostel, health building, educationat establishment, place of worship or

173 octave bang

Residual tevel

Specific leve!

Tone

Z-weighting

entertainment, or any other facility or area of high amenily which for its proper enjoyment requires
absence of noise at nuisance levels.

Frequency specirum may be divided into octave bands. Upper limit of each octave is twice lower limit.
Each cctave may be subdivided into thirds, allowing greater analysis of tones.

Noise level remaining when specific source is absent or dees not contribute to ambient.

Sound pressure Jevel contribution arising from specific noise source, measured directly or by estimation
or caleulation.

Character of noise caused by dominance of one or more frequencies which may result in increased noise
nuisance.

Standard weighting applied by sound level meters to represent linear scale.

2012 waste licence neise compliance survey at Greenstar waste management facifity, Dock Road, Limerick

Client: O'Callaghan Moran & Associates

DixonBresnan repert 1148.2
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Appendix 4

Flood Risk Assessment
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FLOOD RISK ASSESSMENT
GREENSTAR ENVIRONMENTAL SERVICES

DOCK ROAD

&
LIMERICK &
)
&
G
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Q
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g

¢ O{ii?&iared For: -

R
(&)
&

\' - .
Gregg%(far Environmental Services Ltd,
O
Dock Road,

Limerick.

Prepared By: -

O’ Callaghan Moran & Associates,
Granary House,
Rutland Street,
Cork.

March 2013
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Project Flood Risk Assessment GES Limerick

Client GES

Report No.o ] Date. -] Stapis- 5 Prepared By 7| Reviewed By
12-4802202 | 25™ March Draft Sean Moran, | Jim O’Callaghan,
M.Sc. P.Geol | MS¢, CEnv

4™ April RevA
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1 INTRODUCTION

Greenstar Environmental Services Ltd (GES) intends to apply to for planning permission for its
existing waste recovery and transfer facility in the townland of Ballykeefe, County Limerick

whose location is shown on Figure 1. At a pre-application meeting with Limerick County

Council, the Council requested that a flood risk assessment be prepared. GES commissioned

O’Callaghan Moran & Associates (OCM) to prepare the assessggent.
NG

§®
& Q§\O
1.1 Methodology \§QO S

ing System and Flood

&S
‘in accord X

The Flood Risk Assessment was underga?f&ﬁ A
O O
Risk Management” Guidelines publijgb@é by the Department of th
o M

Local Government in November (2\959 | 7o Ay p
& o /3

ent, Heritage and

The Office of Public Works is currently working on\N{he ﬁ\l}ﬁon dicifiment and Flood Risk
uction of Flood Maps.

The study is due to be completed by 2015, with the Flood Maps produced by December 2103

that will identify all areas that are likely to be inundated at some point during a flood event.

The maps have not yet been produced and, pending their publication, the assessment was based
on information contained in the Southern Environs Local Area Plan 2011-2017 (SELAP),
Ordnance Survey of Ireland (OSI) historic maps, the OPW Flood Maps and information
contained in a Preliminary Flood Risk Assessment Report prepared by Tobin Consulting

Engineers for the Oil Depot on the lot to the south of the GES site.

L204S02200, Fledd Risk Assessment March 201345M/ KO
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2 SITE CONTEXT

2.1 Location

The site is located in the townland of Ballykeefe on lands that were reclaimed in the 1970°s. It is
in an industrially zoned area and is bounded to the south, southeast and southwest by industrial

premises. To the east and north is the Ballinacurra Creek, which is where the Ballynaclough

River joins the Shannon. The lands north of the Ballinacurra and between it and the Shannon are

undeveloped. The Limerick City Council wastewater {reatment plant is to the west of the site

2.2 Site Layout S \@

oad neeetessed by a common access road

The facility is approximately 120m oﬁ%@e Dock R
serving the facility and other occﬂlers of the industrial estate. The site occupies an area of

1.8ha. There are two aujou&ng waste handiing buildings, a separate office building and
adjoining vehicle and plant maintenance workshop and an onsite sanitary wastewater treatment

plant. The open yards are paved. The only unpaved area is in the vicinity of the on-site

wastewater treatment plant.

The surface water and foul water drainage layout and site levels is shown on Drawing No [E
580-002A.  Surface water run-off is generated by rainfall on the roof of the offices and
workshop building, the waste handling buildings and the paved open yard areas. The run-off
from the paved yards is collected and discharged to a perimeter man made drain at the north

eastern site boundary via 2 No. three chamber oil interceptors.

1304502202 _Flodd Risk Assessznent 3 March 2083 (SM/KCY
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Run-off from the roofs of the main buildings discharges to a manmade perimeter drain along the
western boundary. The perimeter drains also receive run-off from other lots to the south of the
GES site, but there are no other discharge points downstream of the site. Both perimeter drains

connect to Bunlickey Lake. Foul water is treated in an on-site wastewater treatment plant and

discharged to ground.

2.3 Hydrology

The facility is in the catchment of the Ballinaclough River, which rises to the south east of the
sitc and flows northwest to confluence with the River Shannon via the Ballinacurra Creek. Both
the Ballincurra Creek and the Shannon are tidally influenced. There are embankments along the
southern bank of the Shannon and along western and %@%rn banks of the Ballinacurra
Creek/Ballinaclough, extending from Rosbrien to its s& %g@nce with the Shannon.

o&%‘
Surface water run-off at the facility dlschargegq?t{e@\'unhckey Lake, which is a man made feature,

The lake covers an area of approx1matcly§9\g§and has an estimated catchment of approximately

257ha. & @
\°o
O

The lake was originally a borr%@ﬁt for alluvial clays used in the manufacture of cement at the
Irish Cement Ltd plant in Castlemungret and was formed by the discharge of groundwater
pumped from the quarry at the cement plant and surface water run-off from the plant into the

worked out areas. The water in the lake discharges to the Shannon River Estuary via valves and

sluices that prevent tidal inflow.
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3 PREDICTIVE FLOOD ZONE MAPS

In 2010 Limerick County Council commissioned flood risk assessments based on predictive

flood mapping to identify the flood risk zones as defined in the Planning System and Flood Risk

Management Guidelines, which are.

Flood Zone A — where the probability of flooding from rivers and the sea is highest (greater

than 1% or 1 in 100 for river flooding or 0.5% or 1 in 200 for coasta] flooding);
@\&9
Flood Zone B - where the probability of i‘ocdmg\\\fro@'vnrs and the sea is moderate
(between 0.1% or 1 in 1000 and 1% or 1 in 1(%056? river flooding and between 0.1% or 1in

1000 year and 0.5% or 1 in 200 for coast@b%&bdmg) and

5

&
dg S
Flood Zone C - where the probe@ﬁ@ of flooding from rivers and the sea is low (less than

0.1% or 1 in 1000 for both rlvcgéhd coastal flooding).

&
oY
It is important to note that Flood Zone Map was prepared at a strategic scale using an automated
mapping process (‘bare earth’ Digital Terrain Model), and minor or local features such as
embankments, bridges, culverts, weirs and sluices are not explicitly modelled. The SELAP

recognises that the Map is intended for guidance purposes and does not provide details for

individual properties

The zones for the Southern Environs are shown on Map No 7 Predictive Flood Zone Map in the
SELAP. The GES facility is located in an area designated as Flood Zone A, where the

probability of flooding is greater than 1% for river flooding or 0.5% for coastal flooding. .
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The Flood Risk Assessment completed as part of the SELAP states that in the case of the

previously developed industrial zoning in Mungret the existing’ limiting factors’ (flood

defences) assisted in the preventing water reaching development and one of the main mitigating

factors in this location is Bunlickey Lake, which is a flood water receptor.
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AN

4 FLOOD RISK ASSESSMENT

4.1 Flood Data

Given its location, the site is potentially at risk of river and coastal flooding. The OS historic 6
“inch map shows the embankments along the southern bank of the Shannon and on western and

castern banks of the Ballinacurra Creek/Ballinaciough River, stretching from Rosbrien to the

confluence with the Shannon.
Nad

®®

The embankments were constructed to prevent Q@b@gﬁg of the adjoining lands, primarily

associated with tidal movements. The lands ogéfp&d by the facility are not identified on the

map as being liable to flooding. $ d\\

S
e
It is understood that following tidal ﬁoo@é?s in 1961 the height of the embankments was raised to

5.5m OD along the Shannon ar&d\g\% 4.96mOD between Bawney’s Bridge on the N69 and

Ballinacurra Bridge to the east Q°

The OPW Flood Zone Maps (Appendix 1) show that the site is not in an area designated as i
benefiting lands, i.e. lands that are subject to either flooding or poor drainage, which would |
benefit from drainage works. There is no record of any flooding either within the site boundary,

or on the lands immediately adjoining the site.

There are no hydrometric stations on-the Ballinaclough River and therefore flow data is not
available. There is an OPW Hydrometric Station at Ball’s Bridge on the River Shannon,
approximately 4km north east of the site, where the flow data records extend back to 1957, The

maximum water level recorded was 7.03 m AOD-Poolbeg (4 .37mOD-Malin Head) in 1961 and

is attributed to a tidal peak.
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The Preliminary Flood Risk Assessment prepared by Tobin Consulting Engineers for the Qil
Depot on the Jot immediately to the south of the GES site, estimates a 200 year tidal level of

4.80mOD and a 1000 year tidal level of 5.15mOD (Malin Head).

4.2 Surface Water Run-Off

Current Volumes

In a rain fall

The buildings and paved areas site occupy an area of approximately 18.000m’,
event of 50mm/hr (one in 100 year return), the maximum discha rams would

be 250 litres/second (I/sec).

Fut Volumes
ulure um O@?&

N
The planning application relates solely to &q@asmg the amount of vaste-that can be accepted at
the facility and does not involve thgdcg@truct]on of any new buildings, the alteration of any
structures, provision of additional paé&hg or changes to the existing drainage layout. This means

there will be no encroachment 1(;1“:&%?)1 reduction of the active flood plain.

There will be no reduction in the rainfall infiltration areas and no short to medium increase in the

volume of surface water run-off from the facility. In the longer term (30-50 years), the amount

of run-off may increase in response to climate change.

The OPW’s draft guidance document ‘Assessment of Potential Future Scenario for Flood Risk
Management’ (2009) recommends that the potential impacts of climate change be assessed using
the Sensitivity Based Approach for two potential future scenarios, which are referred to as the

Mid-Range Future Scenario (MREFS) and the High-End Future Scenario (HEFS).
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The MRFS represents a ‘likely’ future scenario, based on the wide range of predictions available
and with the allowances for increased rainfall events, sea level rise, landuse changes. within the
bounds of widely accepted projections. The HEFS represents a more extreme potential future

scenario, but one that is not significantly outside the range of accepted predictions available and.

at the upper the bounds of widely accepted projections.

For 1:100 vear rainfall events the MRFS for increase in rainfall is 20% and the HEFS is 30%.
This would result in the run-off in a 1 in 100 year rainfall ranging between 3001/sec to 3251/sec.

There are no other discharge points to the drain downstream of the GES facility
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5 CONCLUSIONS

5.1 Conclusions

The site is in the catchment of the Ballinaclough River. The surface water drainage from the site

enters perimeter drains that surround the Industrial Estate. These outfall to Bunlickey Lake,

which connects to the River Shannon via sluices designed to prevent tidal inflow.
&.
N

&

N
The site and surrounding lots arc in Flood Zone A a@ ango potentially at risk fom coastal and
river flooding. However, the area is cxtenswcg?géveloped and there are existing ‘limiting
factors’ including Bunlickey Lake and the {l@%@%mbankments along the Ballinacurra Creek.

There are no historic records that e1therﬁeo<§<i\te or the adjoining lands are liable to and have

experienced flooding.

The proposed changes do not i@;ﬁ/\olve the provision of any additional hard surfaces that would
increase the volume of rainfall run-off from the site and therefore will not increase the flood risk

either within or outside the site boundaries.
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Opw National Fiood Hazard Mapping
Lw__________________—________*__“

Summary Local Area Report
This Flood Report summarises alf flood events within 2.5 kilometres of the map centre.

The map centre is in:
County: Limerick
NGR: R 552550

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

1 Flood Points

(C)Ordnance Survey Ireland, Alf rights reservad, Licence No ENOG2100 |
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Map Scale 1:24,220 ({\ flood extent. Thier purpose
J 7 O and scope is explained in the
120 Results ! 4 U 21 ‘ Glossary.
; ’ v Date: 25/Dec/1999

1, Shannon Dock Road Limerick Dec 1999

County:Limerick

Additional Information: Reponis (5) Press Archive {1} More M

Start Date: 25/Dec/1999

2. Shannon Westfields Limerick Dec 1999
Flood Quality Code:2

County: Limerick

Additional Information: Reports (3) Press Archive {2) More Mapped Information

3. Shannon Adjacent Dock Road Limerick Dec 1999 Start Date: 25/Dec/1999

County:Limerick Flood Quality Code:2

Additional Information: Reports (3} Press Archive {1) More Mapped Information

4, Greenfigld Road Rossbrien Dec 1989 Start Date; 25/Dec/1999
Fiood Quality Code:2

County: Limerick

Additional [nformation: Reports (3) Press Archive (1) More Mapped Information

5. Shanngn Condell Road Limerick Feb 2002 Start Date: 11/Feb/2002
Flood Quality Code:3

County:
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4 AAJRIVARED LVARLALILIL ALFALA

Office of Public Works

GENERAL STATION DETAILS

Station Name: Bail's Bridge

Station No: 25061

Watercourse: Abbey Estuary

NGR: R 582 578

Catchment Area (km?): -

Catchment: Shannon

Gauge Type: L

Datum: Poolbeg

Page 1 of 3

%
77
S.G. READING ESTIMATED RELIABLE LIMIT2 DATE COMMENTS / NOTES
{(mA D oolbeg) (m) FLOWS (m3/s) (m3/5)
1957 6.02 4,16 - - 08/01 /1958
1958 6.31 4.45 - - 1271271958
1959 6.57 4.71% - - \\}é& 2971271859
(o,
S
1960 6.42 4.67 - ; {0\' 0271171960 Levels are Tidal peaks
A
1961 7.03 5.28 - 0%0(\‘\0\ 2271071961 teveis are Tidal peaks
o
(S
1962 6.12 4.37 - \\}Q \)\\ - 09/12/1962 Levels are Tidal peaks
Fa\
B\
1963 6.39 4.64 - ‘;\\ (\@\ - 18/11/1963 Levels are Tidai peaks
N
1964 6.66 4.91 - & ‘\\é\ - 1770171965 Levels are Tidal peaks
7 \S )
19635 6.41 4.66 - OQA - 0971271965 Levels are Tidal peaks
C,
1966 6.27 452 6&1\\6\ - 01/12/1966 Levels are Tidal peaks
& ]

1967 6.33 4.58 QO - - 01/11 /1967 Levels are Tidal peaks
1968 6.50 4.75 - - 22/12/1968 Levels are Tidal peaks
1969 6.27 4,52 - - 07/0271970 Levels are Tidal peaks
1970 - - - - -
1971 6.20 4,45 - - 02/02/1972 Levels are Tidal peaks
1972 6.27 452 - - 20/01/1973 Levels are Tidal peaks
1973 6.54 4.79 - - 131 /01/1974 Leveis are Tidal peaks
1974 6.62 4.87 - - 30/01/1975 Levels are Tidal peaks
1975 6.65 4.90 - - 01/01/1976 Levels are Tidal peaks

mhtmi:file:/A\Fileserveriocm-data\12\048 Greenstar'22 GES%20Licence%20Review%20and%20Planning%20Application\EIS\Append. .. 26!0@;%(%;&01.[ 30-06-2014:23:40:14



Annual Maxima Data

mhtmI file:/AVFileserver\ocm-datat 1 2\048 Greenstar@i GES%ZOLicenae%ZOReview%ZOand%2OPlaﬁ?{ing%20Am)Iication\EIS\ADDend ..

Page 2 of 3
1976 6.38 4.63 - - 21/01/1977 Levels are Tidal peaks
1977 6461 4.85 - ~ 11/311/19727 Levels are Tidal peaks
1978 6.15 4.40 - - 2770371979 Levels are Tidal peaks
1979 6.35 4.60 - - 06/10/1979 Levels are Tidal peaks
1980 6.37 4.62 - - 08/03/1981 Levels are Tidal peaks
1981 6.57 4.82 - - 1471271981 Levels are Tidai peaks
1982 6.71 4.56 - -~ 31/01/1583 Levels are Tidal peaks
1983 6.36 4.61 - - 21/01/1984 Levels are Tidal peaks
1984 5.08 4.33 - - 2371171984 Leveis are Tidal peaks
1985 6.15 4.40 - - é\gy 11/01/1986 Levels are Tidal peaks
1986 6.53 4.78 - £ 0r/01/1987 Levels are Tidal peaks
1987 6.55 4.80 - o@i\o\u 09/02/1988 Levels are Tidal peaks
opps
1988 6.36 461 - Q}QOO\\)\\ - 09/03/1989 Levels are Tida! peaks
1989 6.65 4.90 - Jd‘\\o;@\\ - 27/02/1990 Levels are Tidal peaks
1930 6.77 5.02 - ;\@gf\o - 05/01/1991 tevels are Tidat peaks
1991 6.45 4.790 'QZQQA - 17/12/1991 Levels are Tidal peaks
1992 6.67 4.92 &0 - 26/10/1992 Levels are Tidal peaks
1993 £.59 4.84 QOQJ - - 1270171994 Leveis are Tidal peaks
1994 6.63 4.88 - - 17/01 /1995 Levels are Tidal peaks
1995 6.31 4.56 - - 28/09/1996 Levels are Tidal peaks
1996 595 4.20 - g = -w-—-.\»\ 10/02/1997 Levels are Tidal peaks
1997 6.45 4.70 - / \S& 07/G9/1998 Levels are Tidal peaks
1998 6.55 4.80 - //{A ; - K_:_:r\\ 02/01/199%9 Levels are Tidal peaks
1999 6.11 4.36 - {2 = ' 25/12/199% Levels are Tidal peaks
2000 6.05 4.30 . € = 28/03/2001 tevels are Tidal peaks
2001 - - R\ 01/01/1900 Station removed 08/10/2001 to
07/08/2002 due to canal restoration
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Anmual Maxima Data

Page 3 of 3

works
2002 6.57 3.82 - - 01/12/2002 Levels are Tidal peaks. Logger installed
16/09/02
2003 6.24 3.48 - - 19/03/2004 Leveis are Tidal Peaks
2004 6.39 3.63 - - 08/01/2005 Levels are Tidat peaks
2005 6.47 3.72 - - 30/03/2006 Levels are Tidal peaks
2006 6,41 3.67 - - 08/10/ 2006 Levels are Tidal peaks
2007 6.49 3.74 - - 11/703/2008 Levels are Tidai peaks
2008 6.21 3.46 - - 20/08/2009 Levels are Tidal peaks
2009 6.37 3.62 - - 06/12/2009 Levels are Tidal peaks
2010 6.31 3.56 - - éoq/ 20/02/2011 Levels are Tidal peaks
2011 - - - A\ &-0\ 2170171900 Levels are Tidat peaks

Note 1 : These are the highest recorded water levels or estimated flows in each available hydrom

Q'

&

<

September the following year, i.e., the hydrometric year 2000 runs from 1st October 2000 to 30@* %@%tember 2001.

AR
- O
\({Z‘

g@ Qfgar of record. A hydrometric year runs from 1st Octeber in the given year to the 30th

Note 2 : Limit of Reliable Rating: Estimated flows greater than the values gi\ﬁéﬁ\&&e been derived from an extrapolation of the rating and should be treated with caution
A\
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Intensification of Existing WMF, Dock Road, Co. Limerick
Proposed ification of Existing ock Road, Co. Limeric @TGBIN

: Traffic Impact Assessment

1 INTRODUCTION

1.1 INTRODUCTION
TOBIN Consulting Engineers Ltd has been appointed by Greenstar Environmental Services Ltd.
to prepare a Traffic Impact Assessment Report for proposed intensification of an existing waste

management facility at Dock Road, Limerick.

In preparing this report, TOBIN Consulting Engineers has made reference to
» The Limerick County Development Plan 2010 - 2016;
» NRA ‘Traffic and Transport Assessment Guidelines’;
+ NRADMRB TD 41-42;

+ NRADMRBTA?79;
NRA Project Appraisal Guidelines Unit 5.5: Link-Based Traffic Growth Forecasting

* The UK DETR “Guidance on the Use of Tactife F’a\ﬁg Surfaces”;
¢ Department of Transport “Traffic Management @mdeimes”

D
+ TRLRR67. 000\'z§\
IS
1.2 OBJECTIVES Qo&o\
S é\\
The objective of this report is to asg&\(gcﬁe impact the proposed develd 2 ) the
existing road network. This repfé?@vofll calculate the expected volume of {rar#e=H 2t will be

generated by the proposed dev\éinpment and assess the impact that this traffic will have on the

operational capacity of theQ d network in the vicinity of the development. The junction to be

analysed as part of this report is the existing site access junction on the N69.
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1.3 STRUCTURE OF THE REPORT

This report is divided into seven chapters;

Chapter 1 includes this introduction
Chapter 2 describes the proposed development, and its [ocation.

Chapter 3 provides an overview of the existing and proposed traffic conditions,
explaining how this information was obtained.

Chapter 4 outlines the assumptions that have heen made in the calculation of traffic
generated by the development and the factors used to forecast the future road network
traffic.

Chapter 5 explains the methodology used and the results of the analysis performed on
the nominated junction. An investigation into link capacity is also dealt with in this
chapter.

Chapter 6 addresses issues relating to road safetég} parking provision, pedestrians &
cyclists and access for people with disabilities. S
Chapter 7 concludes the repoit. R
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2 PROPOSED DEVELOPMENT

2.1 SITE LOCATION

The site is located along the N69 Dock Road, to the southwest of Limerick City. The proposed
site is located adjacent to a proposed oil depot and Paddy Dore Commercials. Figure 2.1 below
outlines the location of the existing waste management facility.

jooQ\\ Fig 2.1: Site Location
$)
N
2.2 DESCRIPTION OF PROPESED DEVELOPMENT
O

It is proposed that the existing Waste Management Facility will increase its authorised annual
tonnage allowance of non-hazardous wastes from 80,000 tornes to 130,000 tonnes. Staff levels
at the facility are not expected to increase despite the proposed increase in materials accepted.

Access to the site is proposed to continue through the existing priority junction on the N&9 Dock
Road. '
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2.3 COMMITTED DEVELOPMENT

Planning approval has recently been granted for a proposed Qil Depot located 1o the west of the
subject site. In order to ensure a robust assessment of the road network, it has been assumed
for the purposes of this repott that the proposed Qil Depot wiill be operational by the year of

opening of the development.

While planning approval has yet to be obtained (under Planning Reference 12373), in order to
ensure a robust assessment of the road network, it has been assumed for the purposes of this
report that the proposed Petrol Station, located adjacent to the Oil Depot, will be operational by

the year of opening of the development.

While no major planning applications have recently been granted permission in the vicinity of
the development which will significantly affect the operaggnai capacity of the proposed site
access junction, a significant amount of industrial- zonQ@\\Fands are focated in the area. While
these zoned fands will be subject 1o unowndgaf@annmg applications, it was considered
appropriate to assess the road network ugﬁl’ge event that such zoned lands were to be
developed. For the purposes of this reg@ﬁ &s has been assumed that 30, OOOm of industrial

lands will be constructed by the prop&éég@ear of opening, 2013.
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3 EXISTING AND PROPOSED TRAFFIC CONDITIONS

3.1 TRAFFIC SURVEY
In order to determine the magnitude of the existing traffic flows, the results of a two-way
automated classified traffic survey was used. This traffic survey was carried out by Abacus
Transportation Surveys on Wednesday 17" January 2013 between the hours 07:00 and 19:00 on
the N69 Dock Road / existing Waste Management Facility priority access junction. This survey
distinguished between cars, light good vehicles, buses and heavy good vehicles. The traffic count
data is included in Appendix A of this report.
The results of this survey indicated that the peak traffic levels through this junction occurred
between the hours of 08:15 and 09:15 and between 16:45 and 17:45,
In order to undertake an analysis of the junction, it was necgssary first to convert the raw traffic
survey data, which consisted of cars and heavy veh@?és into a common index known as
passenger car units (PCU’s). This was undertaléeﬁ /é? applying a factor to all surveyed traffic
movements to take account of the composﬂb@sﬁ? of the different types of vehicle. This factoring
calcutation assumes 1 car / light vehicle .—\»\‘% @U 1 heavy ,.--e-:-u-m 1) = 1.5 PCU’s, 1
heavy vehicle (type OGV2) = 2.3 Pcugagé‘ 1 bus = 2 PCU’s ingfoko |_ RR67

<<°\°’
3.2 EXISTING ROAD NETWOHJ@)\ :
& A0 .

The existing site entrance iscfocated in a 60km/h speed limit. \ NB9 has a caylegeway width of
approximately 11.3m in the vicinily of the proposed site acces™y 1&4 / a grass margin
fronting the southern side of the carriageway. A ghost island with dedicated right-turning lane for
vehicles wishing to access the existing Waste Management Facility is also located. at this point,
however these road markings have experienced deterioration. Street lighting is provided in the
vicinity of the site. No pedestrian or cyclist facilities are currently provided in the vicinity of the'
site.

3.3 PROPOSED NETWORK IMPROVEMENTS
No major infrastructural improvements are currently planned in the immediate vicinity of the site
which will have a significant impact on traffic movements in the area.

_..‘,""- 5
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4 TRIP DISTRIBUTION AND GENERATION

4.1 TRIP GENERATION

The volume of traffic expected to be generated during the AM and PM peak hours for the
proposed development was derived from the results of the traffic count carried out at the

existing site access junction.

Trip Rates for the development have been determined based on the existing authorised annual
tonnage allowance for the waste management facility. These trip rates for the AM and PM peak
hours are shown below in Tables 4.1 and 4.2 respectively.

Waste Management
Facility

Waste Management
Fagility 90,000 27 0.300 40 0.444

Table 4.2: Trip Generation Rate for Development for PM Peak Hour

The volume of traffic expected to be generated by the development for the proposed additio_r;af
tonnage aflowance for the AM and PM peak hours is shown below in Tables 4.3 and 4.4

respectively.

WME 40000 |  0.256 10 0.233

9
Totai ! 10 9

Table 4.3: Expected Trip Generation for Proposed Development for AM Peak Hour
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S EOEIES ¥ily
WMF 40,000 0.300 12 0.444 18
Total 12 18

Table 4.4: Expected Trip Generation for Proposed Development for PM Peak Hour

Generated traffic for both the AM and PM peak hours for the proposed Oil Depot and Petrol
Station developments have been obtained from the planning documents submitted in support of
the application, and are outlined below in Tables 4.3 and 4.4. Trips rates have been determined
for the industrial zoned lands for weekdays, to coincide with the maximum levels of existing
traffic on the adjacent road network. The volume of traffic expected to be generated by the
zoned lands for the AM and PM peak hours are :ztﬁﬂ}vn below in Ta

3 .
respectively. The TRICS database outputs are co\r\aj{ai&éﬁ in Appendix C o ﬁe or{.\] {\f 6\

d 46

N
O{\ﬂ@*é\ / <
N I35 (3 FRATIO YE&L) 2
FE : R
S DDTDE 1 EFNIATH
: ; s DRy 3N B ) i
it [N s
Qil Depot - e - 8 2
Petrol Station - O - 64 N 62
Industrial Zoned
Lands 30,000 0.450 135 0.178 53
Total 207 117

Table 4.5: Expected Trip Generation for Committed Development for AM Peak Hour

=X ¥ 0N L LM i L3N
RN B . LR
i S NI 13 21 BEnanues
.\ & 2 A G ,:i:,- R Ay e

. . o S BEA

Qil Depot - - 2 - 8
Petrol Station - 85 65"
Industrial Zoned

L.ands 30,000 0.115 35 0.378 113
Total 37 121

Table 4.6: Expected Trip Generation for Committed Development for PM Peak Hour
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4.2 TRIP DISTRIBUTION

It has been assumed for the purposes of this report that traffic distributions will mirror existing
distribution patterns.

The distribution of development-generated traffic for the AM and PM peak hours is shown below
in Figures 4.1 and 4.2 respectively.

Site Access
42:/:' EB%
N69 to N69 to
Askeaton 57% ¢ 4 43% Limerick

2
Fig 4.1: Generated Traffic DistributiQ@%r AM Peak Hour
&

NS
\§QO' e Access
R
R, ¢
5
K.
N
<<O\ \\'\\0)
OOQ 57%
NG9 to \A\ f. N69 | to
Askeaton & 8% 4 45 “., Limerick
N .
5 ‘lNN\,ﬁ o

Fig 4.2: Generated Traffic Distribution for PM Peax Hour

The traffic generated by the proposed development for the AM and PM peak hours is shown
below in Figures 4.3 and 4.4 respectively (All figures are in PCU’s).

Site Access
f—l Lf
NE8 to NG9 to
Askeaton 64 14 Limerick

Fig 4.3: Generated Traffic for AM Peak Hour
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Site Access
N69to ___ NE9 to
Askeaton 6 + 16 Limerick

Fig 4.4: Generated Traffic for PM Peak Hour

4.3 SEASONAL ADJUSTMENT

in order to undertake an analysis of a junction, it may be necessary to apply a correction factor
i 10 convert the surveyed PCU values intc seasonally adjusted traffic flows to take account of the
seasonal variation that is experienced with traffic surveys {(i.e. traffic count data). These
seasonally adjusted conversion factors were caiculated %sf%g data taken from a fixed automatic
traffic counter located on Limerick Dock Road Eag Nﬁ/—\ caunter N18-18) in 2011. Traffic flows
in January were found to experience lower t(@a}@verage traffic flows due to significantly lower
flows in the early part of the month, Toqg%&\)a more accurate picture of flows at the point in
January the count was undertaken @él%@veekly flow corresponding to the traffic count was
considered which also reveaiedz Flows were lower t rﬁé \Rgrder to convert the

surveyed traffic flows to season Q‘\ows, a oonversm

surveyed traffic. @(\\O

&

10 Juw 201

“%!\M and PM

s

The results of the seascnally-adjusted traffic count for

below in Figures 4.5 and 4.6.

Site Access
N69 to N69 to
Askeaton 13 1 ¢ 10 Limerick
— ——
1127 844

Fig 4.5: Seasonally Adjusted Surveyed Traffic AM Peak

R
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Site Access
N63 to NG9 to
Askeaton 13 1 t 14 Limerick

—_——
809 1176

Fig 4.6: Seasonally Adjusted Surveyed Traffic PM Peak

4.4 TRAFFIC GROWTH
The background traffic growth factors used in the analysis in this report were established from
the NRA's Project Appraisal Guidelines — Unit 5.5 Link-Based Traffic Growth Forecasting
guidance document. In order to ensure a robust ass%sé%ﬁent of the road network, the high
growth scenario for Region 7 was used in the an(gy%i\g.oﬁhese resulted in growth factors of:
* 1.32 growth factor from 2013 to 20280 Q&g@ears beyond year of opening)

S
<
The baseline plus generated traffic @ﬁ\&%oth committed and proposed development) for the
year of opening 2013, and the de@g@woear 2028 for both the AM and PALp OFrs. are shown
O &

below in Figures 4.7 to 4.10 (A!ij@\\res are in PCU'’s). \

O

3

&
oN Site Access
N6S to NG9 to
Askeaton 19 4 4 14 . Limerick

—
1172 863

Fig 4.7: Baseflow Plus Generated Traffic 2013 AM Peak

10
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Site Access

o
N69 to

-
NG9 to

Askeaton 19 ¢ t 20 Limerick

—_—
857

Fig 4.8: Baseflow Plus Generated Traffic 2013 PM Besk

—
1202

AN

Site Access

|
13 | &9
N69 to ‘J O;tg\

NEg to

> &
Askeaton 18 S 14

. —
?5’0 1128

Limerick

R
Fig 4.9: Baseflog{vodﬁi@(}enerated Traffic 2028 AM Peak

S

&

X
o°¢\ Site Access
c®

N69 to

NG69 to

Askeaton 19 4 t 20

e e, T o —
1111 1573

Limerick

Fig 4.10: Baseflow Plus Generated Traffic 2028 PM Peak
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ROAD IMPACT

1 JUNCTION ANALYSIS
1.1 Introduction and Methodology

5
b,
5.

The proposed site access junction has been analysed using the Transport Research lLaboratory

(TRL) computer program, PICADY, a widely accepted tool used for the analysis of priority

junctions.

The performance of the junction has been analysed for the critical AM and PM peak hours, for
the surveyed traffic, expected year of openring, 2013, and the design year 2028, 15 years

beyond the year of opening.

The key parameters examined in the results of the analysis are the Ratio of Flow to Capacity
Value (RFC value - desirable vatue should be no greater than 0.85 for PICADY — values over

1.00 indicate the approach arm is over capacity}, the m@xﬁu

N
to the junctions and the average delay for each ve %g@ passing during the
S
modelled period. HS .
e |
S

PICADY requires the following input dafi \
: , S W,
* Basic modelling pg«ég@‘eters {usually peak hour g
\\

<<O
90 minute mode!\gé?lod}
+« Geometric p{@éa?neters (including lane numbers & widths, visibility, storage

provision 33,83\

Traffic uemand dala {usually peak hour origin/destination tabie with composition

of heavy goods vehicles input™)

* For the purpose of this report, adjustments for varying vehicle types were made to the traffic
figures prior to input. Traffic volumes input into PICADY were in PCU's and, accordingly,
commercial vehicle composition was set to zero and car composition was set to 100% in the

input.
The results of the PICADY analysis are presented in section 5.1.3. The origin/destination traffic

demand tables for all the different scenarios tested for the analysed junctions are provided in

the Appendix B of this report.

12
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5.1.2 Assessment Years

The performance of the junction has been analysed for the critical AM peak hour (08:15 —
09:15) and PM peak hour (16:45 — 17:45). This analysis was carried out for both the expected
year of opening of the development, expected to be 2013, and the design year of the
development 2028, 15 years beyond full completion of the development in accordance with the

NRA “Traffic and Transport Assessment Guidelines”.

5.1.3 Analysis Resulls

A summary of the analysis results for the proposed site access junction for the AM and PM
peak hours are provided below in Table 5.1. Full outputs from PICADY are included in Appendix

D.

7
Existing ] ) ' A '
AM : ' : ‘
Existing N .
2013AM + | Y
e x| oo8s 0.10 0.034 0.04 0.0
&S
2{”3 PM+ L | P 0.199 0.24 0.042 0.04 0.0
2V
2028 AM - A 0941 0.16 0.029 0.03 0.0
2028 PM . } 0.257 0.33 0.032 0.03 00
2028 AM +
o - . 0.250 0.32 0.042 0.04 0.0
2023 e'iM o . 0435 | 0072 | 0.047 0.05 0.0

Table 5.1: PICADY Results: Site Access Junction AM & PM Peak Hours

The above results indicate that the proposed site access junction will operate below the
maximum desirable 0.85 RFC up to and including the design year of 2028 with the inclusion of

development-generated traffic.

13
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5.2 LINK CAPACITY

A link capacity assessment for the Dock Road was undertaken using TA/ 79/99. TA 79/99 gives
a means of estimating the iink capacity of existing urban roads and this document was used for

calculating the capacities of this road.

For the purposes of classification of Road Type, the Dock Road has been classified as UAP3
(Variable standard road carrying mixed traffic with frontage access, side roads, bus stops and
at-grade pedestrian crossings). Existing carriageway widths are approximately 11m and there
are 2-3 lanes giving a capacity estimate of 1620 PClU/r in one direction. Of the scenarios
analysed, the maximum one way flow expected occurs during the PM peak in 2028 with a flow
of 1618 PCU expected. This suggests the road will operate just befow capacity by the design

year of 2028.

14
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6 OTHER ROAD ISSUES

6.1 ROAD SAFETY
Visibility splays of 3.0 x 120 metres in accordance with the NRA DMRB TD 41-42 are reguired
at the site access junction, and are achievable in both directions. It is recommended that the
required sightlines at the site access junction be provided, maintained and kept free of all
vegetation and other obstacles, such as signage, which may cause a visual obstruction.
it is further recommended that the existing right-turn !ane along Dock Road be utilised for
vehicles wishing to access the site from Limerick City. It is recommended that road markings be
consistent with other access points along Dock Road. it is further recommended that all road
markings in the vicinity of the site be reinstatement where marking deterioration is evident.
Accident data made available by the Road Safety Authori 59/ g, been reviewed
and no accident cluster is recorded along the N69 in th%@l .\

. \\ '

6.2 PARKING PROVISION & o\@b

Due to the nature of the application, no @é@%ﬁ%ﬂaf car parkin)
o&é’§
\

6.3 PEDESTRIANS & cvcusﬁé’@
Due to the nature and rural | tson of the development, no pedestrian or cyclist facilities are
currently provided frontia@é\ the site, nor are the provision of such facilities considered
appropriate ai this stage. - '

6.4 PUBLIC TRANSPORT
Due to the nature of the development, it is considered that the development will have no impact
on public transport in the area, no limited modat shift anticipated from private car to public
transport.

6.5 ACCESS FOR PEOPLE WITH DISABILITIES
It is recommended that dished kerbing and tactile paving slabs be installed at all internal
crossing points, in accordance with “Guidance On The Use of Tactile Paving Siabs”.
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7 CONCLUSIONS AND RECOMMENDATIONS
7.1 CONCLUSIONS

The conclusions to this report are as foflows: _
» The proposed site access junction will operate below the desired 0.85 RFC up to and

including the design year of 2028, with the inclusion of committed and proposed

development-generated traffic.
+ The proposed development can be accommodated by the existing road network,

3.0 x 120 metre visibility splays are available in both directions at the site access

junction.
* Due to the rural location, no pedestrian or cycjig

fronting the development.

7.2  RECOMMENDATIONS \

This report recommends that: & AINNXV\

» Site access junction visibility splays b free of all Tests

O
e The existing right-turn lane along&@@@@k Road be modified, reinstated and utilised for
Q<
vehicles wishing to access theﬁﬁ\g\@mm Limerick City.
1 1 O ] . . - .
» Drop kerbing and tactile gg\iﬁfﬁ\be provided at ail internal pedestrian crossing points

R
(&)
&

&

&

16
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Site Location

Fob nuﬁber:
ATH/13/002

Dob date:
17" January 2013

.E')ra‘»;vir;g I\..i(.):
ATH/13/002-1

Client:
Tobin

Bob day:
Thursday

iuthor:

SPW

Transportation Survey:
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Movement Numbers & Directions

SITE 01

Dy

abacus

ob number: Dob date: Drawing No:
ATH/13/002 17t January 2013 ATH/13/002-2
Client: Dob day: ikuthor:
Tobin Thursday SPW

bt B i a0 0 B
Transportafion Surveys
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! ABACUS TRANSPORTATION SURVEYS

DOCK ROAD TRAFFIC COUNT JANUARY 2013
MANUAL CLASSIFIED JUNCTION COUNT ATH/13/002

SITE: 01 DATE: 17th January 2013

LOCATION: Dock Road/Greenstar Works DAY Thursday

F MOVEMENT 1 MOVEMENT 3
TIME | CAR LGV OGV10GV2 BUS | CAR LGV OGVIOGV2 BUS| TOT
Joroal 6 0 2 0o o0 4 1t 0l 7 2 0 o o s
07:15{ 0 0 3 1 0 4 0 0| 4 G 0 0 0| 0
0730/ 0 0 0 1 O o o0 o0lo 1 0o 1 -1 o] 3-
07:45{ 1 0 2 0 0 2 0 o [ F 0o 0 0o 0~ olo
H/TQT| 1 9] 7 2 Bl 13 4 2 1 1 G 8
08:00 1 0 0 0 0 0 2 1 1 6 2 o | 4
o&:15] 0 1 2 0 0| 3 a o{ 21 o 0o 0o o1
08:30] 0 1 1 0 0 | 2 0 o o +t|{2]3 o o 0o 03|23
845! 1 0o o0 o0 o |17 1]l &5 o ojoloj2 o 1 2 o158
wror, 2 2 3 o ol 7] 9lod8” 2 2 olalsls 1 1 4 o]13]1s
09:00, 1 0 0o 1 0! 23 cg&o o 1 : ol2|4;0 0 0o o olo
g5l 0 2z 2 0 0 | 4 % 0o o o o o0 t 1 1 2 o0]s
oe:30] 1 0 0 0 0 | 1 o 0 0 1 0|1 0o 1 o6 0 0] 1
j09:45/ 1 0 0 0 9 |1 1 6 1 0 0} 2 0 6 0 2 012
H/TOT| 3 2 2 1 Q0 i 0 2 2 @o|s 1 2 1 a4 oles
Jr1o:00f 0 0 0 1 0 1 0 0 0 0] 1 o 1 1 4o 0|2
10:15) 1t 0 0 0 1 0 1t 0 0|2 1 2 2 & ois
130/ 0 0o 0 0 0 o o 1 1 0 2 c 0 o0 o o0 o0
1045 2 1 1 0 O 1 2 0 1 o4 2 0 0 1 03
H/TOT, 3 2 1 1 0 3 2 2 2 09 3.3 3 1 0|10
1m0 1 1 10 0 o o 1 0 011 o 2 0 o ¢ |2
1115 6 6 0 0 0 5 0 0 0 0|0 0 1 1 o6 o | 2
i:30] 0 1 1 0 0 o 2 0 o 0| 2 1 3 2 1 1|8
1145 3 3 4 1 0 0 1 g 2 0! 3 0 0 3 1 o] 4
H/TOT! 2 5 6 1 O 0 32 1 2 oles 1 6 6 2 1|16
12200/ 0 © 2 0 0 1 o 3 0 o 4 2 0 1 0o 03
122351 1 ¢ 0 D 6 0 1 o o0 |1 1 0 0 0 0|1
1230 2 0 1 0 O 1 1 0 1 o] 3 9 0o o 0 oo
1245/ 0 2 1 0 0 0 1 1 0 02 6 1 1 6 o !l
H/TOT 3 3 4 0 0 2 2 s 1 010 3 1 2 0 06

Abacus Transportation Surveys Ltd for

Ath~13~002 Mcc 01.xlIs 1 Tobin Consulting Engineers
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ABACUS TRANSPORTATION SURVEYS

DOCK ROAD TRAFFIC COUNT JANUARY 2013

MANUAL CLASSIFIED JUNCTION COUNT ATH/13/002
SITE: 01 DATE =475
/(_;C AN

-~

LOCATION: Dock Road/Greenstar Works

MOVEMENT 1 MOVEMENT 2
TIME { CAR LGV OGV10GV2 BUS | TOT | CAR LGV OGV10GV2 BUS
13060 3 2 0 1 0| 6 o o 0 0 o 1t 1 o
13:15 2 1 0 0| 3 0 2 0 o 5 o o0 0
13330 0 0o o 0 00 6 0 2 0 o 1 0 o0
1345/ 0 06 0 0 0] 0 6 1 0 0 & 0 1 0
W/TOT| 3 4 1 1 9 0 3 2.0 o Z .2 0
14:000 1 1 1 1 4 6 0 Oﬁ}\o\o 0 3 0 0
14:15] 1 2 10 4 1 b&%@;\\ 0 2 0 0 0
14:30] 0 2 1 4 0 é,;\\&@* 0 0 0o 0 2 0
14:45: 0 0 0 0 .(e&a\\o\% 0 0 1 1 0 0
H/TOT| 2 5 3 SR 3 4 2 o0
100 0 2 0 0 z 0 0 o 0 1 0
15157 2 0 2 101 1 0 1 2 1 0
15:30| 4 & 0 2 1 3 0 1 2 0 0
1545 2 1 0 8 6 0 8 5 0 2 0
H/TOT, 8 3 2 3 4 1 0 2 4 4 0|1
1600 0 0 O 6 2 0 © 0o 1 0o 0|1
16:15] 1 0 1 6 0 0 © 0o 1+ 0 0| 1
16:30| 1 0 0 0 0 2 0 o 0 o0 o |1
16:457 1 1 1 0 0 it DO 1 0 0 0|1
H/TOT| 3 1 2 0 2 3 0 |12]17 102 0 o 4
17:00 2 1 2 2 0 0 0 4] 4 a 2 0 o | 2
17154 1 ¢ 0 2 1 1 o] & |8 o 2 2 0 4
17:30] 4 10 1 0 o0 o 0 o0 o0 o
17:451 1 0 1 10 o0 o 1 0 0 1
H/TOT| 8 2 3 3 1 0 o 5 2 0|7
18:00) 3 & 0 0 ©o o 6 0 0 o0 !0
1815 0 0 0O 0 0 o o o o o |1
18:30{ 1 0 0 1 0 4@ o 1 1 0|2
1845{ ¢ 0 0 0 o0 ¢ o 0 o0 ol o
H/TOT] 4 0 0 1 0 aQ 0 1 1 0] 3
P/TOT| 42 29 34 3 19 0 20 32 23 1 |10z
Abacus Transportation Surveys Ltd for
2 Tobin Consulting Engineers

Ath~13~002 Mcc 01.xis
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ABACUS TRANSPORTATION SURVEYS

JANUARY 2013

DOCK ROAD TRAFFIC COUNT
ATH/13/002

MANUAL CLASSIFIED JUNCTION COUNT

SITE: 01 DATE: 17th January 2013

LOCATION:  Dock Road/Greenstar Works DAY: Thursday

N\
MOVEMENT 4 MOVEMENT 5%‘3 N MOVEMENT 6
TIME | CAR LGV OGV10GV2 BUS CAR LGV OGV10GV2 BUS | CAR LGV OGV10GV2 BUS
Horoolar 5 6 2 1 48 15 1 1 D 1 0 o0 0 o0
07:15| 63 11 10 3 1 66 11 1 5 0 2 1 0o o
07:30 86 15 3 6 2 78 17 S5 5 0 o 6 o 0 o
07:451 111 24 14 8§ 0 102 25 6 9 1 |d 2 1 1 0 o0
H/YOT 301 55 33 19 4 234 68 13 200@\;\1&*\ s 2 10 0
08:00/194 30 5 8 0 95 20 6 Oﬁ’@g\ 0 i 0 3 0 0
08:15| 249 27 2 5 0 |283|201{117 14 Q@&f@@ 2 1a5i157] 0 1 1 0o o
08:30 115 22 5 1 0 | 187|161 160 16§0\§\é\ 7 2 14216l 1 1 8 0o 0
0845|231 21 9 4 1 |266|277]128 #5.°8 6 5 1170]/187] 0 0 0 0 0
H/TOT| 833 100 21 18 1 | 973 lmos so&égﬁ% 30 23 9 [635{685] 2 2 a4 o0 0
09:60 | 184 44 5 15 3 1\2@0\) 32 6 12 7 |195{2a1| 2 2 o © ©
00:15 1160 31 4 5 1 26 8 4 3 {150 ©o o0 1 o0 o
09:30 1149 31 12 8 0 27 7 6 2 |13 1 1 6 1 9
09:45; 122 26 6 & 1 2 7 ¢ 1 |143 : 1 0 0 ¢
H/TOT| 615 132 29 29 5 130 28 31 13 | 619 4 4 1 1 0
31000107 322 12 7 0 2% 7 6 0 |117 1 & 0 0 0
10:15 /117 31 6 5 O 20 12 7 0 |123 6 1 0o 0 ¢
10:30{ 93 26 5 3 0 32 4 9 1 li36 1 1 2 0 o0} 4
10:45/106 27 8 6 2 35 7 6 2 |134 6 2 1 0 g |3
H/TOT 423 116 31 21 2 103 30 28 3 |510 2 4 3 0 o9
11:60 302 25 5 11 2 200 ¢ 11 2 | 140 6 0o ¢ 1 0! 1
11:15/8 32 6 7 0 32 9 6 0 |146 o o 1 1 o/ 2
11:30( 96 18 6 13 © 25 5 10 1 |in o 1t 1 0o ¢ 2
1145/ 95 32 3 6 0 30 10 7 3 |149 1 31 2 6 04
M/TOT| 381 107 20 37 2 108 33 34 6 | 566 1 2 4 2 6|9
12:00 105 25 6 10 1 24 5 6 2 |130 6 0 90 0 oo
12:15{ 85 19 8 & 0 29 4 8 0 |147 11 1 0 0|3
12:301103 34 2 11 0 24 9 11 0 |191 1 3 o 0 o/ 4
1245109 22 4 2 1 23 7 9 3 |1s2 1 0 1 1 o |3
H/TOT| 402 100 20 31 2 100 25 3¢ 5 |650 3 a4 2 1 o0l
Abacus Transportation Surveys Ltd for
3 Tobin Censuiting Engineers

Ath~13~002 Mcc 01.xIs
EPA Export 30-06-2014:23:40:15



; ABACUS TRANSPORTATION SURVEYS

s

L

JANUARY 2013

DOCK ROAD TRAFFIC COUNT
ATH/13/002

MANUAL CLASSIFIED JUNCTION COUNT

SITE: 01 DATE: 17th January 2013

LOCATION: Dock Road/Greenstar Works DAY: Thursday

r— MOVEMENT 4 { MOVEMENT 6

TIME | CAR LGV OGV1O0GV2 BUS CAR LGV OGV10GV2 BUS ! CAR LGV OGV10GV2 BUS
13:00 113 28 7 3 0 29 6 3 0 o 0 1 0 90
13:15{ 94 22 3 6 3 26 8§ 4 1 Tt 0 8 0
13:30| 97 25 7 6 0 16 & 5 0 tr 0o o @
13:45| 13 32 3 6 2 i6 7 6 5 H 1 0 0
H/TOY| 317 107 20 21 5 87 30 19 ) 6 3 2 0 0
(1400|101 22 9 7 2 19 4 Oé?} 2 0 0o 0
14:15{121 17 8 8 1 28 a@%&‘\ 0 1 2 0 0
i4:301 135 29 8 4 H 24§0°Q@\\ 8 ] 0 1 2 o
14:45 ;107 17 7 5 0 114 ,g&r’\\o\% 6 1 1 4 0 0
H/TOT 444 85 32 24 4 {gﬁ‘o’ 21 23 2 4 7 2 0
15:00 (103 22 7 5 3 Y 7 7 o 1 4 1 0
15:15 1133 16 10 9 i 24 5 5 1 2z 0 0 0
15:30 {105 24 6 B 1 31 11 8 o 0 0 o0 0
15:451 112 31 180 1 2 2% g9 5 6 & i 2 0
H/TOT| 453 93 33 20 7 106 32 23 ! 3 5 3 0
16:00 {134 22 & 4 1 27 12 3 o 2 0 0
16:15]118 26 5 1 1 32 4 4 o ©6 1 0
16:30 /147 23 8 8 1 27 8 2 o 2 o0 ¢
16:45 138 25 7 6 @ 23 7 3 0 2 0 -0
H/TOT 537 96 29 19 3 | 684 726]669 109 32 12 5 6 1 .0
17:00 | 155 23 7 3 1 /189)197 (232 30 5 3 1 c 0 0
17:15| 147 16 5 5 0 [173]182[233 28 5 1 o 0 1 o0
17:30 1138 15 6 6 0 2 3 0 2 1 0 0
17:45 1124 17 3 4 0 17 2 5.0 0 .0
H/TOT] 564 71 21 18 1 101 17 6 3 101 0
18:00 | 117 16 1 0 1 27 2 3 0 10 0
18:151120 23 1 4 0 26 3 2 0o 0 o ©
18:30 | 113 10 3 1 0 i1 0 3 c 0 0 o0
18:45 [ 113 12 0 2 0 14 2 3 9 0 0 0
H/TOT| 463 61 5 7 1 78 7 11 0 1 0 0
P/TOT|5733 1123 294 264 37 6512 1136 298 264 31 37 110

Abacus Transportation Surveys Ltd for

Ath~13~002 Mcc 01.xls 4 Tebin Consulting Engineers

EPA Export 30-06-2014:23:40:15
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S

o

Existing Traffic Count - January 2013 AM

Vehicle Numbers converted to PCU ~ 1 v = 1pcu, Thgv = 2.3pcu

Site Access | Route A B C
A e 12 1034
B 8 | o
C 774 5

Seasonally Adjusted Factor

NRA Counter N18
AADT 2011 higher than Jan 2011 figures

18783
20494
1.09

Seasonally adjusted Factor =

Oil Depot Junction [ Route |

A
B
C
R O
TN
G°
<<O\ \\'\\0)
x@Q
\O
&
QO

EPA Export 30-06-2014:23:40:15



Existing Traffic Count - June 2012 PM

Vehicle Numbers converted to PCU ~ 1 Iv = Tpcu, Thgv = 2.3pcu

N84 Junction I Route A B C
: A 742
B 16
c 1579 13

Seasonally Adjusted Factor

NRA Counter N18

AADT 2011 higher than Jan 2011 figures
18783

20494
1.09

Seasonally adjusted Factor =

N84 Junction ™ Route
A
B
C
vty Q
Sg
T
DN
<<O\ \\'\\0)
x@Q
\O
&

EPA Export 30-06-2014:23:40:15



Seiert

Traffic Calculations for Waste Management Facility, Dock Road, Co. Limerick

Seasonally Adjusted 2013

National Traffic Growth Forecasts
Region 7 {High Growth)

iO.i
O &

Site Access Priority Junction
At Present AM Peak (08:15 - 09:15)

2013 - Year of Opening
LV
Yearfy Growth Factor  2.20%
No Years 0

2012 - 2013 Growth Factor 100.00%

Route |

2028 - Design Year

Lv

Yearly Growth Factor 2.20%
No Years i2

Yearly Growth Factor  1.70%
No Years 3

2013 - 2028 Growth Factor 131.50%

Route T A B C
A 13 1482
S B g 12
C 1109 10

With Other Proposed Cominitted Develogmen@gﬂ’eak {08:15 - 09:15)

Other Committed Development Only
Route |f A B C
A

G 45
B o 0
C 19 0

55
S
2013 With other Committed Dévetopment

O
« O

4+ Route ]

B
C

2028 With other Committed Development

‘ M-F{oute [I A 8
A

C

2028 with Development

13 1527
B 9 12
C 1128 10

ofie il A B
3

/ , 19
3 1128 14

R
3

1527
17

EPA Export 30-06-2014:23:40:15



Traffic Calculations for Waste Management Facility, Dock Road, Co. Limerick
Site Access Priority Junction
Al Present PM Peak (16:45 - 17:45)

Seasonally Adjusted 2013 2013 - Year of Opening 2028 - Design Year
Lv LY
National Traffic Growth Forecasts Yearly Growih Factor  2.20% Yearly Growth Factor 2.20%
Region 7 (High Growth) No Years o No Years 12

Yearly Growth Factor  1.70%
No Years 3
2012 - 2013 Growth Factor 100.00% 2013 - 2028 Growth Factor 131.50%

Route ﬁ A B C C o)
A 13 809 809 1064
B 23 17 17 - *S _ 17
G 1176 14 G 1176 14 N S 1547 14

Q
L «Si
With Other Proposed Commitied Developments P@A;ﬁi@k {16:45 - 17:45)
KO
N N

Other Committed Development Only 2013 With other Commitied Develog
S

—Fg

2028 With other Commitied Development

EPA Export 30-06-2014:23:40:15
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'rchs 2009(a)v6.3

3.1 020409 B13.48  (C) 2009 JmP Consultants Ltd on behalf of the TRICS Consortium

Tuesday 12/05/09J

Lo Page 1
Llcence No: 736001

Carrowbrowne Development

Tobin Consulting Engineers
TRIP RATE CALCULATION SELECTION PARAMETERS:

Fairgreen Road

Galway-'

Land Use : 02 - EMPLOYMENT
Category . D - INDUSTRIAL ESTATE
VEHICLES
Sefected regions and areas:
03 SOUTH WEST
CW  CORNWALL 1 days
WL  WILTSHIRE 1 days
04 EAST ANGLIA
CA  CAMBRIDGESHIRE 1 days
NF  NORFOLK 1 days
SF SUFFOLK 2 days
05 EAST MIDLANDS
DS  DERBYSHIRE 1 days
LN LINCOLNSHIRE 1 days
NT  NOTTINGHAMSHIRE 1 days
06 WEST MIDLANDS
ST  STAFFORDSHIRE 1 days
WM WEST MIDLANDS 1 days
07 YORKSHIRE & NORTH LINCOLNSHIRE
KH  KINGSTON UPON HULL 1 days
NY  NORTH YORKSHIRE 1days .
WY  WEST YORKSHIRE 2 daysN)
08 NORTH WEST FANY
CH  CHESHIRE 1\@%5,@5
LC  LANCASHIRE QQ?S@;S
MS  MERSEYSIDE «© days
09 NORTH R
CB  CUMBRIA N 6)(\\ 1 days
DH  DURHAM L Q\\\\ 1 days
NB  NORTHUMBERLAND & 1 days
TW  TYNE & WEAR O 1 days
11 SCOTLAND Qéé‘
DG  DUMFRIES & GALLOWAY (O 1 days
EA  EAST AYRSHIRE 1 days
ER  EAST RENFREWSHIRE 2 days
15 GREATER DUBLIN
DL DUBLIN 3 days

EPA Export 30-06-2014:23:40:15



Tuesday 12/05/09

TRICS 2009(a)v6.3.1 020409 B13, 48 (C).2009..IMP Consultants Ltd on behaif of the TRICS Consortium

Carrowbrowne Development
Tobin Consuiting Engineers Fanrgreen Road Galway

Ltcence No: 736001

Main parameter selection:

Parameter: Gross floor area

Range: 552 to 234115 (units: sqm)

Date Range: 01/01/99 to 07/05/08

Selected survey days:

Monday 3 days

Tuesday 9 days

Wednesday 6 days

Thursday 4 days

Friday 7 days

Selected survey types:

Manual count 28 days
1 days

Directional ATC Count

’ Selected Locations:
Edge of Town Centre
Suburban Area (PPS6 Qut of Centre)
Edge of Town
Free Standing (PPS6 Out of Town)

Selected Location Sub Cateqories.

Industrial Zone
Residential Zone
Built-Up Zone
Out of Town

No Sub Category

EPA Export 30-06-2014:23:40:15



A8 . u.(C) 2009 JMP Consultants Ltd on behalf of the TRICS Oonsortlum. . Fuesday 12/05/09
L .iPage 3|

Ticence No: 736001

TRICS 2009(a)v6.3.1 020409 B13
Carrowbrowne Development e
Tobin Consulting Engineers  Fairgreen Road Ga way

LIST OF SITES relevant fo selection parameters

1 CA-02-D-01 IND. ESTATE, PETERBOROUGH CAMBRIDGESHIRE
STURRCCK WAY
BRETTON
PETERBOROUGH
Total Gross floor area: 4300 sgm
2 €B-02-D-03 INDUSTRIAL ESTATE, BRAMPTON CUMBRIA
CARLISLE ROAD
BRAMPTON
Total Gross floor area: 13700 sgm
3 Ch-02-D-02 INDUSTRIAL EST., NORTHWICH CHESHIRE
MANCHESTER ROAD
WINCHAM
NORTHWICH
Total Gross floor area: 22000 sgm
Y 4 Cw-02-D-02 INDUSTRIAL ESTATE, CAMBORNE CORNWALL
i DRUIDS ROAD
CAMBORNE
Total Gross floor area: 6515 sgm
5 DG-02-D-01 BUSINESS PARK, NEAR DUMFRIES gu?quss & GALLOWAY
A75(T)
CARGENBRIDGE
NEAR DUMFRIES
Total Gross floor area: 5980 sq
6 DH-02-D-C1 INDUSTRIAL ESTATE,NR CO
PARKWAY S &
ANNFIELD PLAIN ROy
NEAR CONSETT NI
Total Gross floor area: %ﬁ sgm
7 DL-02-D-01 INDUSTRIAL ESTA$ UBLIN
SWORDS ROAD \
SANTRY [g\‘
DUBLIN S
Total Gross floor area: 83000 sgm
8 DL-02-D-02 INDUSTRIAL ESTATE, DURLIN DUBLIN
GRANGE ROAD
BALDOYLE
} DUBLIN
' Total Gross floor area: 100000 sgm
9 DL-02-D-03 INDUSTRIAL ESTATE, DUBLIN DUBLIN
CLOVERHILL ROAD
DUBLIN
Total Gross floor area: 120000 sgm
i0 DS-02-D-01 IND. ESTATE,SOUTH NORMANTON PERBYSHIRE
BERRISTOW LANE
SOUTH NORMANTON
Total Gross floor area: 92286 sgm
11 EA-02-D-02 INDUSTRIAL EST., KILMARNOCK EAST AYRSHIRE
JAMES LITTLE STREET
KILMARNOCK
Total Gross floor area: 552 sgm
12 ER-02-D-01 INDUSTRIAL ESTATE, BARRHEAD EAST RENFREWSHIRE
MURIEL STREET
BARRHEAD
7211 sqm

Total Gross floor area:

EPA Export 30-06-2014:23:40:15



| Carrowbrowne Development -
Tobin Consulting Engineers

S

Ea—

;TRICS 2009(a)v6.3.1 020409 B13.48 (C) 2009 -JMP Consultants Ltd on behalf of the TRICS Consortium

Tuesday 12/05/09
= hoe cPage 4
LICEHCE No 736001

Fa;rgreen. Road Galway

LIST OF SITES relevant to selection parameters (Cont.)

13 ER-02-D-02 INDUSTRIAL EST.,NEAR GLASGOW
SPIERSBRIDGE AVENUE
THORNLIEBANK

NEAR GLASGOW
Totad Gross floor area: 4233 sgm
14 KH-02-D-02 INDUSTRIAL ESTATE, HULL

BOULEVARD STREET

KINGSTON UPCN HULL
Total Gross fioor area: 2220 sgm
15 LC-02-D-04 INDUSTRIAL ESTATE, GARSTANG

GREEN LANE WEST

GARSTANG
Totat Gross floor area: 4555 sgm
i6 LN-02-D-01 INDUSTRIAL ESTATE, GRANTHAM

BELTON LANE

GRANTHAM
Total Gross floor area: 5347 sgqm
17 MS-02-D-05 INDUSTRIAL ESTATE, ST HELENS

BROADOAK ROAD
S 8
o
ST HELENS \
Total Gross floor area: 11700 smeo \@9
18 NB-02-D-01 INDUSTRIAL ESTATE, HEXH@
AB95 §\§
HEXHAM Q&
Total Gross floor area: d‘O $gm
19 NF-02-D-02 INDUSTRIAL ES'I'AT@ EREHAM
RASHES GREEN \o
BRECKLAND &
DEREHAM S
51000 sgm

Total Gross floor area:
20 NT-02-D-01 IND, ESTATE, SUTTON-IN-ASHFLD
B6028 STONEYFORD ROAD
STANTON HILL
SUTTON-IN-ASHFIELD
Total Gross floor area: 26400 sgm
21 NY-02-D-01 INDUSTRIAL ESTATE, SHERBURN

AVIATION WAY

SHERBURN IN ELMET

Total Gross floor area: 1197 sgm
22 SF-02-D-01 INDUSTRIAL ESTATE, IPSWICH

RAPIER STREET

STOKE

TPSWICH

Total Gross floor area: 17500 sgm
23 SF-02-D-02 INDUSTRIAL ESTATE, IPSWICH

HADLEIGH ROAD

WESTBOURNE

IPSWICH

Total Gross floor area: 102000 sgm
24 ST-02-D-04 INDUSTRIAL ESTATE, LICHFIELD

BURTON OLD ROAD

BOLEY PARK

LICHFIELD

Total Gross floor area: 40905 sgm

EAST RENFREWSHIRE

KINGSTON UPON HULL

LANCASHIRE

LINCOLNSHIRE

&.
Q@ERSEYSIDE

NORTH YORKSHIRE

SUFFOLK

SUFFOLK

STAFFORDSHIRE

EPA Export 30-06-2014:23:40:15



1 fRICS 2009(a)vé.3.1

1 020409 B13, 48 (C) 2009 IMp Consultants Ltd on behalf of the TRICS Consortium

velopment -

Tuesday 12/05/09
. . Page 5

Tobzh Consultmg Engmeers Fairgreen Road Galway

R

L

LIST OF SITES relevant to selection parameters {Cont.)

25 TwW-02-D-06 INDUSTRIAL ESTATE, N. SHIELDS TYNE & WEAR
NORHAM ROAD
WEST CHIRTON
NORTH SHIELDS
Total Gross floor area: 23000 sgm
26 WL-02-D-01 IND. ESTATE, WOOTTON BASSETT WILTSHIRE
MARLBOROUGH ROAD
WOOTTON BASSETT
Total Gross ffoor area: 7050 sgm
27  WM-02-D-01 INDUSTRIAL EST,, BIRMINGHAM WEST MIDLANDS
MELCHETT ROAD
KINGS NORTON
BIRMINGHAM
Total Gross floor area: 2510 sqm
28 WY-02-D-01 INDUSTRIAL ESTATE, LEEDS WEST YORKSHIRE
PARK HOUSE WEST
LEEDS
Total Gross floor area: 4225 sgm
29  WY-02-D-02 INDUSTRIAL EST., HUDDERSFIELD @E%T YORKSHIRE

AB29 WAKEFIELD ROAD
TANDEM
HUDDERSFIELD

Total Gross floor area:

Licence No: 736001

EPA Export 30-06-2014:23:40:15



4'RICS 2009(a)v6.3.1 020409 B13.48 (C) 2009 .IMP Consultants.Ltd on behalf of the TRICS Co

ium

Tuesday 12/05/09

—

S

[Carrow rowne Development

Tobin Consuiting Engineers Falrgreen Road Gaiway / 6(../ MIV’ /\) Lucence No 735001
TRIP RATE for Land Use 02 - EMPLOYMENT/D - INDUSTRIAL ESTATE 6\
VEHICLES 7y, )
Calculation factor: 100 sqm g 74 Uy
BOLD print indicates peak (busiest) period i (
SR : U Hee
00:00 - 00:30 1 5980 0.000 1 5980 0.000 1 5980 0.000
00:30 - 01:00 1 5980 0.000 1 5980 0.000 1 5980 0.000
01:00 - 01:30 1 5980 0.000 1 5980 0.000 1 5980 0.000
01:30 - 02:00 1 5980 0.000 1 5980 0.000 1 5980 0.000
02:00 - 02:30 1 5080 0.000 1 5980 0.000 1 5980 0.000
02:30 - 03:00 1] 5980 | 0.000 1 5980 0.017 1 5980 0.017
03:00 - 03:30 1] 50801  0.000: 1 5980 0.000 1 5980 0.000
| 03;30 - 04:00 1} 5980 0.000 1 5980 0.000 1 5980 0.000
| 04:00 - 04:30 1] 5980 0.017 1 5980 0.000 1 5980 0.017
04:30 - 05:00 1 5980 0.000 1 5980 0.000 1 5680 0.000
05:00 - 05:30 1] 5980 0.000 1 5980 0.017 1 5980 0.017
05:30 - 06:00 1 5980 0.017 1 5980 0.000 1 5980 0.017
06:00 - 06:30 3 5808 0.075 3 5808 0.040 3 5808 0.115
06:30 - 07:00 3 5808 0.086 3 58081  &046 3 5808 0.132
07:00 - 07:30 28 28580 0.116 28 28580 & 0.051 28 28580 0.167
; 07:30 - 08:00 1 281 285807 __ 0204) 28] 28580/ Q.064| 28] 28580 0.268
08:00 - 08:30 297 7 27681 0.220 29 27685 0.083 29 27681 0.303
| 08:30 - 09:00 29 27681 0.230 20 9%eB1 0,095 29 27681 0.325
09:00 - 09:30 29 27681 0.177 291 &7 37681 0.098 29 27681 | 0.275
09:30 - 10:00 29 27681 0.127 200 27681 0.113 29 27681 0.240
16:00 - 10:30 29 27681 0.115 291 S 27681 0.116 29 27681 0.231
10:30 - 11:00 29 27681 0.121 £ 28° 27681 0.116 29 27681 0.237 |
11:00 - 11:30 29 | 27681 0.120] .S 29 27681 0.123 29 27681 0,243
11:30 - 12:00 29 ] 27681 0128, &2 29 27681 0.133 29 27681 | 0,261
| 1200 - 12:30 29 | 27681 0.127 v& 29 27681 0.155 29 27681 0.282
12:30 - 13:00 29] 27681 0.1264 29 27681 0.155 29 27681 0.281
13:00 - 13:30 29 27681 0. 29 27681 0.155 29 27681 0,287
13:30 - 14:00 29 27681 05144 29 27681 0.129] 29 27681 0.273
14:00 - 14:30 29 27681 ~0.128 29 27681 0.127 29 27681 0.255
14:35 - 15:00 | 25 27681 0.116 20 | 27681 A2 20 27681 243
15:00 - 15:30 | 29| 27681 0.112 297 27681 0.129 29 27681 0.241
15:30 - 16:00 | 29| 27681 0.109 29 27681 0.141 29 27681 0.250°
16:00 - 16:30 | 29| 27681 0.108 29 27681 0.175 29 27681 o‘.2s’31
16:30 - 17:00 | 29 27681 0.094 29 27681 0.212 29 27681 0.306 |
17:00 - 17:30 | 29 27681 0.068 29 27681 0.224 29 27681 0.2921
17:30 - 18:00 | 29 27681 0.047 29 27681 0,154 29 27681 0.201
18:00 - 18:30 28 28580 0.039 28 28580 0.083 28 28580 0.122
18:30 - 19,00 28 28580 0.027 28 28580 0.050 28 28580 0.077
19:00 - 19:30 2 6596 0.000 2 6596 0.015 2 6596 0.015
19:30 - 20:00 2 6596 0.015 2 6596 0.023 2 6596 0:038
20:00 - 20:30 2 6596 0.008 2 6596 0.015 2 6596 0.023
20:30 - 21:00 2 6596 0.008 2 6596 0.015 2 6596 0.023
21:00 - 21:30 2 6596 0.008 2 6596 0.008 2 $596 0.016
21:30 - 22:00 2 6596 0.008 2 6596 0.008 2 6556 0.016
22:00 - 22:30 1 5980 0.017 1 5980 0.017 1] 5980 0.034
22:30 - 23:00 1] 5980 0.033 1 5980 0.000 1 5980 0.033
23:00 - 23:30 1] 5980 0.017 1 5980 0.017 1 5980 0.034
1] 5980 0.000 | 5980 1 5980 0.033

23:30 _:24 00

EPA Export 30-06-2014:23:40:15



TRICS 2009(a)v6.3.1 020409 B13, 48 {C) 2009..3MP Consultants Ltd on behalf of the TRICS Consortium

fgarrowbrowne Deve!og__ent

Tobin Consulting Engineers Falrgreen Road Gaiway

Parameter summary

Trip rate parameter range selected:
Survey date date range:

Number of weekdays {Monday-Friday):
Number of Saturdays:

Number of Sundays:

Optional parameters used in selection:

Surveys manually removed from selection:

552 - 234115 (units: sgm)
01/01/99 - 07/09/08

33

0

0

NO

0

Licence No: 736061

EPA Export 30-06-2014:23:40:15



TRICS 2009{a)v6.3.1 020409 813.48 (C) 2009 IMP Consu!t.!“a"ﬁfé ttd on behalf of the TRICS Consortium
Carrowbrowne Development

Tuesday 12/05/09
Tobin Consulting Engineers ~ Fairgreen Road  Galway

. Page 8
Licence No: 736001

Time Rate % TRIP RATE GRAPH - ARRI‘JALS
00.00-01:00 0000 0.0
01:00-0200 0000 007
0200-03.00 0000 004
03.00-04:00 0000 0.0
04:00-05.00 0017 1
05.00-06:00 0017
06:00-07:00 0.161
07:00-08:00 0320
08.00-03:00 0450
09.00-1000 0304
1000-11:00 6236
11:00-12:00 0.248
1200-13:00 0253
13.00-14:00 0276
14:00-15:00 0244
1500-16:00 0221
16.00-17:00 0202
17.00-1800 0115
16:00-19:.00 0066
1900-20:00 0015
20.00-21:00 D016
21:00-22:00 0016
22:00-23:00 0850
23.00-24:00 0817

02- ENPLO‘(MENF - MJSTRIAL ESTATE VE]'%IG_E’S

EPA Export 30-06-2014:23:40:15



TRIc 2009(a)v6.3.1 020409 B13.48 (C) 2009 JMP Consultzits Lid on behalf of the TRICS Consortium
Carrowbrowne Development

Tobin Consulting Engineers

Time
00.00-81:00
01:00-02:.00
02:00-03:00
03.00-04:00
84:00-05:.00
05.00-06:00
(36.00-07:60
f7.00-08:08
08.00-09:00
09:00-10:80
10:00-11:00
11:00-12:00
1200-13:00
13:.00-14:00
14:00-15:00
15.00-16:00
16:00-17:80
17:.00-18:00
18.00-19:00
19:00-20:00
20:00-21:00
21.00-22:00
22.00-23:06
23.00-24.00

Rate
0000
0.009
0.017
{4000
G.000
G017
.066
0.116
0178
021
0232
0256
0.318
0284
0234
40270
0.387
0378
0.133
0038
8830
0Dt6
0017
8050

0.0
0.0

0.5 3

0.0

% TRIPRATE GRAPH CEPARTURES

Fairgreen Road  Galway

Licence No: 736001

02 EMPLOYMENF D- IMDUSTRIAL ESTATE VEHIO.ES

Tuesday 12/05/09
Page 9

.............................................

______________________________________________

_____________________________________

_____________________________________

_____________________________________

..................

______________________

___________

EPA Export 30-06-2014:23:40:15



TRIts 2009(a)v6.3.1 020409 B13.48  (C) 2009 IMP Consulfsris Ltd on behalf of the TRICS Consortium ha
Carrowhrowne Development

Tuesday 12/05/09 7
Tobin Consulting Engineers  Fairgreen Road  Galway

. Page 10
Licence No: 736001

Titre Rate 9% TRIPRATE
00:00-01:00 0000 0.0 '
01:00-02.00 0000 0.0
0200-0300 0017 031
03.00-04:00 0000 0.0
04:00-0500 0017 0.3
0500-06:00 0034 05
06.00-07.00 0247 38
07.00-08:00 0435 6.73¥=
0800-09.00 0628 9.6 jmunm
0900-1000 0515 79
10.00-11:00 0468 7.2
11:00-12.00 0504 77
1200-13.00 0563 863%=
1300-14.00 0560 86%=s
14:00-15:00 0498 76
1500-16:00 0491 75
16:00-17:00 0589 903%
17.00-1800 0493 76%=
1800-1900 0199 31
19:00-20:00 0053 08 :

2000-2100 0046 0.7-pemmr—i S S frmeoonenes foomomeee boonesoeed Semsmees deeee
21:00-2200 0032 05} L L oo memenan fommseenee oo domoeeeeees foasneenees oo deooes
2200-2300 0067 1.0 jmmmm——T AT voovomdomn s b R o
2300-24:00 0067 1.0-pmwm— b SECRSR FELEL e KLSEPREEE SECEESCLCEL S SEEEes SAes
0 5 6 7 B 9 10
Percentage
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file:///W:/Projects/7097 - TIA Limerick WMF/0S5-Design/01-Calculations.

o ) GUI Version: 5.00 AC
Analysis Program Release: 3.0 INTERIM (MAR 2006)

@© Copyright TRL Limited, 2006
Adapted from PICADY/B whrch is Crown Copyrlght by permlssnon of the controller of HMSQ

TRL Limited ! :
Crowthorne Mouse : 1 L : Tel: +44 (0}1344 770758 .
Nine Mile Ride ; :‘ Fax:+44 (0)1344 770864 ;
Wokingham, Berks. ‘ o i E-mail: softwarebureau@trl.co.uk ;
RG40 3GA, UK | ‘ Web! www.trlsoftware,co.uk

The user of this computer program for the solution of an engineering problem is in no way xeleeved of their «esponqtbmty for the
correctness of the solution

Run Analysis

; " Parameter | values
File Run nW \Projects\7097 - TIA timerick WMF\05-Design\01- Calcu!at;ons\PICADY\?OQ?-AM vp|
" Date Run |12 February 2013 :
| Time Run _ 111:59:00
{ Driving Side ' Drive On The Left o |
Arm Names and Flow Scaling Factors
. Arm ' Arm Name | Flow Scaling Factor
: : j (%)
- Arm A+ N69 to Askeaton ; 100 ;
"Arm B Development i 100 C"
: Arm C N69 to Limerick : 100 S
(\
. . X
Stream Labelling Convention ({,9(‘
o
Stream A-B contains traffic going from Ato B etc,
Run Information
} Parameter Values e
Run Title | 7097-Dock Road e :
" Location ‘Limerick
_Date o 08 February 2013
Enumerator Brendan Ward [DUB-35L1521-BW] -
gg_lg Number . 7097 e
Status T
- Cilent - Greenstar ] B
Description '~
26 12/62/2013 12:07

EPA Export 30-06-2014:23:40:15
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Errors and Warnings

Parameter Values

Warning

Geometric Data

Geometric Parameters

No Errors Or Warnings :

_ Parameter _E_Minor Ar
' Major Road Carriageway Width {m) { 11.20
- Major Road Kerbed Central Reserve Width (m) | 0.60
. Major Road Right Turning Lane Width {m) I 3.80
* Minor Road Width Om Back from Junction (m) ! 10.00
* Minor Road Width 5m Back from Junction (m) | 8.00
" Minor Road Width 10m Back from Junction {m) ! 6.00
! Minor Road Width 15m Back from Junction (m) ! 3.00
* Minor Road Width 20m Back from Junction (m) 3.00
 Minor Road Derived Flare Length (PCU) | 2.000
i Minor Read Visibility To Right (m) i 0
+ Minor Road Visibility To Left {m) : 0
¢ Major Road Right Turn Visibility (m) 100
i Major Road Right Turn Blocks Traffic No
Slope and Intercept Values OQQQ
eSi‘\s“é
O

Intercept :Slope . SIopeISIope Slopg\

A %@*\

fStream for . for | for

;StreamEAB A-C;;

i B-A

for

B8.A | 439.579 1 0.062 0.157 . oeggh@%m

B-C | 573.963 i0.06810.172

0&1" -

c-B8 | 741,965 0.227: 0.222

H

Note: Streams may be combined in which case capacity will be adjusted
These values do not allow for any site-specific corrections

!
o

]
|

file:/ /W /Projects/7097 - TIA Limerick WMF/05-Design/01-Calcatations.

12/02/2013 12:07
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le:/t/W:/Projects/7097 - TIA Limerick WMF/05-Desigiv01-Calculations.

Junction Diagram

j
Demand Data
Modelling Pearicds
o ; ! 5 " fs v “0‘;"\0\
: . : Duration ' Segmen
Parameter i Period (min) | (mi@ S
| First Modelling Period 08:00-09:30; 90 . & “g "
: g SR
. L
ODTAB Turning Counts &
\\ '\§
S &
Demand Set: Existing AM 3 o\\
Modelling Period: 08:00-09:30 6\0 .
{ From/To Arm A Arm B_Arm C ; (\éa(‘
FTArmA | 00 [ 13.0 112700 &P
C AfmB 1 90 ¢ 0.0 ! 120 ¢
ArmC 8440 10.0 ¢ 0.0 !
)

12/02/2013 12:0%
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Demand Set: AM 2013 + Dev

Modellmg Perlod 08 00 09 30
From/To Arm A Arm B Arm C
ArmA i 0.0 {19.0 11720
_AmE 130 | 00 170 |
CArmC 1 863.0!14.0 | 0.0

Demand Set: AM 2028
Modellmg Period: 08:00- 09 a0

l_f:‘{gm/To ArmA ArmB ArmC
{Arm A 5 00 {130 14820
ArmB | 90 | 00 i 120
Arm C [1109.0 100 0.0 |

Demand Set: AM 2028 + Dev
Modelling Period: 08:00-09:30

From/To ArmA Arm B ArmCa

ArmA | 00 1190 [1527.0

Arm B ; 13.0 | 0,0 | 17.0
E

T

|
1128.0. 14.0 | 0.0 |

file:///W:/Projects/7097 - TIA Limerick WMEF/05-Design/01-Calculations.

Yoarm €
- 0&.

ODTAB Synthesised Fiows x\@‘

N
Gemand Set: Existing A & {z@o
Modellmg Period: 08:00-09:30 0(10\
f ‘Rising Flow ' Peak Flowp (. . ' Falling Flow .
: Arm ERlsmg Time (veh/min) . Peak Time (veh/%&?&‘allmg Tlme. (veh/min) |
{Arm A 08:15 i 14.250 08:15 E 21\@7@ 0845 | 14.250 |
(AmB,  08:15 0,262 08:15 &@’ 4 08:45 | 0.262
"ArmC___ 08:15 . 10.675 08:15 (\4\\(\@ 013  08:45 | 10675 |

OOQ
Heavy Vehicles Percentages \5\
Pemand Set: Existing AM Oo°¢\
O

Modeiling Period: 08:00-09:30

 From/To Arm A Arm B Arm T

ArmA ¢ - 0.0 ! 0.0
ArmB | 0.0 0.0
_AmC © 00 | 00 i -

12/02/2013 12:0%
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Demand Set: AM 2013 + Dev
Modeifing Period: 08:00-09:30
From/To Arm A Arm B Arm C.
COArmA L - 00 | 0.0
. AmB | 00 - ;00
AfmC | 00 ¢ 6O 1 -

S NV S

Demand Set: AM 2028
Modelling Period: 08:00-0%:30

| From/To Arm A'Arm B Arm C

CArmA L - oo | 00
P ArmB 0.0 1 - 00
P AmC | 00 | 00 | -

Demand Set: AM 2028 + Dev
Madelling Period: 08:00-09:30

0.0 ¢ -

file:///W:/Projects/7097 - TIA Limerick WMF/05-Design/0] -Calculations

12/02/2013 12:07

EPA Export 30-06-2014:23:40:15
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Queue Diagrams

Demand Set: Existing AM
Modelling Period: 08:00-09:30
View Extent: 40m

file://fW./Projects/7097 - TIA Limerick WMFF/05-Design/Q1-Calculations..

.

L L

~
M R

Queue Interval 2: 08:15-08:30

I i 1 I
.
~
~
Iweme ..
-
-

fiuvasumnre e Em et

e '.;; SR
Tiﬂ Py
i

12/02/2013 12:0%
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i
Queue Interval 5: 09:00-09:15
..... o
}
i
of26 12/02/2013 12:07
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files//IW./Projects/ 7097 - TIA Limerick WMF/05-Design/01-Calculations.

Demand Set: AM 2013 + Dev
Modelling Period: 08:00-09:30
View Extent: 40m

Queue Interval 1; 08:00-08:15 i Queue Interval 2; 08:15-08:30

e

e

Y
! O
! g? K
: o,\@
SO . .
@ $Nueue Intervat 4: 08:45-09:00

-
wmmraLtm - [
-

B b a s L ; P R Rt haa X - LRI
. «

12/02/2013 12:07
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Demand Set: PM 2013 + Dev
Modelling Period: 16:30-18:00
View Extent: 40m

5- Queue Interval 1: 16:30-16:45 Queue Interval 2: 16:45-17:00

~
-

I AL

!
]
i
!
!
I ‘,..-..-.......s-z—..lg-..ﬂ_
i

Lermemmeme- w‘la_-,,
My
-
Frmnmes L.
“

- -
-

o
-
-

[

Semmmr-

-
R L L

-

P A 1L LN
- ~
.
~ .
mmmams e
s
. 7

Narrwammsecra e w?

S

26 12/02/2013 12:08
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Queue Interval 5. 17:30-17.:45

' “ -~ - -
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............ R [ YF LR A,
< - <o -
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fite:///W:/Projects/7097 - TIA Limerick WMF/05-Design/01-Caleulations..

Capacity Graph

Demand Set: Existing AM
Modelling Period: 08:00-09:30

L Cpaoity vie e (Stream G.8)

Cupasly ve Tims {dsam B-9) _wayaolt v Tme (Sheam BL)
i e P
=
2.
i,
9
- Tine
Demand Set: AM 2013 + Dev
Modelling Period: 08:00-09:30
Capaeity ve Tme (S¥uam Bl Capaoity Vo lime (3fwam BC) _Capaolt yeime (ifeam G5

Demand Set: AM 2028
Modeliing Period: 08:00-09:30

uo;aaolt' e Time (Gdeam BaS)

‘__capult.' e Tme (2heam B4)

PR — R R Lo \S\
&

Demand Set: AM 2028 + Dev oS
Modelling Period: 08:00-09:30
Capesity Ve Time S1eom B Capaoly Ve Tiste (Hroam &)
T T T

T f b

i
L
T

(TR
Time

12/02/2013 12:07
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R
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e
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Queue Diagrams

Demand Set: Existing PM
Modelling Period: 15:30-18:00
View Extent: 40m

|

: Queue Interval 1: 16:30-16:45 Queue Interval 2: 16:45-17:00

~
PR R TR

| ©
’B--u g Y O B T - ;

,..4’:2@; ceea- LT Cheens
o | g . .

M
.
[}

L e

12/02/2013 12:0¢
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Queue Interval 5: 17:30-17:45
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Demand Set: PM 2013 + Dev
Modellmg Perlod 16 30 18 00

- From/To Arm A Arm B Arm C

Arm A - 00 0.0
_Ame P00 ¢ - L Q.Q..
ArmC | 0.0 | 0.0 | -

Demand Set: PM 2028

Modelling Period: 16:30-18:00

From/To_"f Arm A’ Arm B Arm c.

ArmA | - 0.0 | 0.0
Arm B 0.0 - 1 00
ArmC | 00 | 006 | -

Demand Set: PM 2028 + Dev
Modelling Period: 16:30-18:00

Fram/To Arm A Arm B’ Arm C

AmA | - 100 1| 00
ArmB | 0.0 - 0.0
ArmC | 0.0 0.0 -

file://IW:/Projects/7097 « TIA Limerick WMF/05-Desigi/0[-Calculations.

i

12/02/2013 12:0¢
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Demand Set: PM 2013 + Dev
Modeilmg Peruod. 16 30 i8: 00

- From/To . ArmA Arm B ArmC
Arm A 0.0 ! 19.0  856.0!
. AmB | 330 | 00 . 250
© ArmC -1202.00 20.0 | 0.0 i

i
!

Demand Set; PM 2028
Modelling Period: 16:30-18:60

| From/To Arm A ‘Arm B Arm C|
Arm A | 0.0 | 13.0 :1064.0;
ArmB | 23.0 | 0.0 @ 17.0

ArmC 11547.0; 140 | 0.0

i
1
i

Demand Set: PM 2028 + Dev
Modening Period: 16:30-18:00

From/?o Arm A Arm B 'ArmC

TamA | 00 | 19.0 11110
Am B | 33.0 | 0.0 | 25.0
i Arm C ;‘1573.0, 200 | 0.0

ODTAB Synthesised Flows

Cemand Set: Existing PM
Modelling Period: 16:30-18:00

file://fW:/Projects/7097 - TIA Limerick WMF/05-Design/01-Calcul ations.

&.
N

\\
N
Ox

| Peak Fl&% alling Time 'ealling Flow |

| |
: ! . " Rismg Flow |
! Arm | Rising Time " Lo oy  Peak T'mej(veh/(n {veh/min}
fArm A 16:45 | 10275 | 16.45 1543 1 17:15 i 10.275
ArmB, 1645 0500 | 16145 [ R¥50 | 17115 | 0.500
“Am C! 16145 14.875 | 16:45<¢9 92313 | 17:15 | 14.875
' O
Heavy Vehicles Percentages [gg\\
S
QO

Demand Set: Existing PM
Modelfing Period: 16:30-18:00

: From/To . ‘Arm A Arm B Arm C

i Arm A - 100! 00
" AmB | 00 | - . 00
TAmC . 00 ] 00 ] - |

12/02/2013 12:0¢
EPA Export 30-06-2014:23:40:15
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j

Junction Diagram

Demand Data &
&

Modelling Periods O@\\‘\qﬁ*\

Lot

! | Duration : Segment '
' Parameter | Period E(miny ¢ (Mig) >

! First Modelling Period . 16:30-18:00' 90

ODTAB Turning Counts

Demand Set: Existing PM
Modelling Period: 16;30-18:00
"From/To!Arm A Arm B Arm C.
- ArmA | 0.0 | 13.0 | 809.0
" ArmB | 23.0 1 0.0 ¢ 17.0 :
Arm C {1176.0; 14.0 * 0.0 '

12/02/2013 12:08
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Errors and Warnings

_parameter Values
Warning __No Errors Or Warnings ;

Geometric Data

Geometric Parameters

: Parameter _____IMinorArm B~
“Major Road Carriageway Width (m) [ 1120
Major Road Kerbed Central Reserve Width (m) |  0.00 !
--Major Road Right Turning Lane Width {(m) ! 3.80
: Minor Road Width Om Back from Junction (m) | 10.00 !
{ Minor Road Width 5m Back from Junction {m) 8.00
“ Minor Road Width 10m Back from Junction (m} | 6,00 |
) | Minor Road Width 15m Back from Junction (m) 3.00 !
' Minor Road Width 20m Back from junction (m) 3.00 i
¢ Minor Road Derived Fiare Length (PCU) 2.000 [ \)@'
: Minor Road Visibility To Right (m) 0 @&
Minor Road Visibility To Left (m) 0 o &
- Major Road Right Turn Visibility (m) ! 100 i o<§0\’§\
i Major Road Right Turn Blocks Traffic Ii No & é;\
i &V&\}\\
Slope and Intercept Values §00Q®*
: i Int?orﬁept ‘ Slope ! Slope Siope Sio R
Strearn! Stream | for f for 1 for ; l%
: B-A : A-B f A-C F C-A | C-g\& !

B-A | 439.579 10.062!0.157:0.099 ;ﬁ‘\zzc;'
B-C | 573.963 !0.06810.172] -cO
C-B | 741,905 :0.22210.222] - | -

Note: Streams may be combined in which case capacity will be adjusted
These values do not ailow for any site-specific corrections

26 12/02/2013 12:08
EPA Export 30-06-2014:23:40:15
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file:///W:/Projects/7097 - TIA Limerick WMF/0S5-Design/01-Calcuations..

i,

I

© Copyright TRL Limited, 2006
Adapted from PICADY/3 which is Crown Copyright by permission of the controller of HMSO

GUI Version: 5.00 AC
Analysis Program Release: 3.0 INTERIM {MAR 2006)

For sales and distribution mformat:on program adwce and maintenance, contact:

Nine Mile Ride
wokingham, Berks.,
RG40 3GA, UK |

TRL Limited ;
Crowthorne H_ouse ‘; 1:‘
i 6: -
|

i
!
;
i

|

E-mall: scftwarebureau@®trl.co.uk

Tel: +44 (0)}1344 770758
Fax:+44 (0)1344 770864

Web: www trisoftware.co.uk

: The user of this computer pregram for the solution of an engineering problem is in no way relieved of their responsibility for the
correctness of the solution

-
|

Run Analysis

. Parameter | __3 i
" File Run ‘W:\Projects\7097 - TIA Limerick WMF\05-Design\01-Calculations\PICADY\7097-PM.vpi !
: Date Run E12 February 2013
’T;me Run {12:04:42 -

" Driving Snde :Drive On The Left e
Arm Names and Flow Scaling Factors /
: : ' Flow Scaling Factor y
©Arm : Arm Name (%) O

"Arm A "N69 to Askeaton 160 :

“Arm B Development . 100 (O&\\'
S Arm C N6% to Limerick 100 :

o
. X

Stream Labelling Convention O{\éé‘\
Stream A-B contains traffic going from A to B etc.
Run Information
' Parameter | : Values )
- Run Title 7097 Dock Road
" Location ! Limerick
- Date o8 February 2013

Enumerator | Brendan Ward [DUB -350521- BW}
: Job Number, 7097 _ ‘
- Status TIA R %

Client ; Greenstar ) o

Description "=

}

12/02/2013 12:0¢
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Demand Set: AM 2028 + Dev
Modelling Period: 05:00-09:30

file://IW:/Projects/7097 - TIA Limerick WMEF/05-Design/01-Calculations.

‘Total Demand Total Demand

jQueueing Delay Queueing Delay Inclusive Delay Ingluswe Dei;;

- Stream | (veh) | (veh/h) {min) (min/veh) (min) © (min/veh)
i B-A | 179 11.9 12.8 0.7 12.8 ; 0.7
|__B-C 23.4 15.6 4.0 0.2 4.0 Y

I C-A 1552.6 1035.1 - . 3 -

I ¢B 19.3 12.8 I 2.9 0.1 2.9 ] 0.1

P A-B 26.2 17.4 - . j } ; -

| _AC 2101.8 1401.2 ~ - . - ; -

| an 3741.1 2494.1 19.7 0.0 ! 19.7 i 0.0

Delay is that occurring only within the time pericd.
Inclusive delay includes delay suffered by vehicltes which are still queuing after the end of the time period.

These will only be significantly different if there is a farge queue remaining at the end of the time period.

PICADY 5 Run Successfui

12/02/2013 12:07

EPA Export 30-06-2014:23:40:15
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Overall Queues & Delays

file:///W./Projects/7097 - TLA Limerick WMF/05-Design/01-Calculations.

Queueing Delay Information Over Whole Period

Demand Set: Existing AM
Modelling Period: 08:00-09:30

‘total Demand Total Demand . Queueing Delay:Queueing Delay Inclusive Delay Inclusive Delay-:

(Stream " ey i (veh/h) (min) {min/veh) (min) (min/veh)
B-A | 12.4 4 8.3 3.5 ; 0.3 3.5 ‘ 0.3 !
B-C | 165 1 110 | 2.2 0.1 i 2.2 ? 0.1 ;
C-A | 11617 | 7745 | - i . - ;‘ - ;
_cB 138 L 92 .. 17 AR T A 1 0.1 i
CAB | 17.9 11.9 : - : T : - ; . i
. A-C | 1851.2 1034.2 - i - ] - § -
[ ANl | 2773.5 ;  1849.0 | 7.4 | 0.0 ;? 7.4 % 0.0 ,
Pemand Set: AM 2013 + Dev
Modelling Pﬁ_"jff’ 08:00-09:30 \
? Stream !Total Demand ' Total Demand Queueing Delay Queueing Delay;Inclusi\{e Delay Inclusive Delay ; d
_ i (veh) {veh/h} | (min) i  {min/veh) | {min) . {min/veh)
. B-A | 179 11,9 5.5 03 (i 5.5 0.3
" B-C | 23.4 15.6 3.3 0.1 3.3 0.1 ;
© CcA | 11879 i 7919 | - s - ; R i
. CB 19.3 | 12.8 2.4 R 2.4 0.1
i A-B 26.2 17.4 - Fy - - T §
" A-C 1613.2 1075.4 SN - - : - |
All 2887.7 19252 | 11284 0.0 ] 11.2 0.0 ;
3 2 ..o
L
Demand Set: AM 2028 $ *'\\0)
Modelling Period: 08:00-09:30 QQQ o
Stream :Total Demand Total Demand: ueiqg Delay ‘ Queuging Delay ' Inclusiv_e Delay Inclugive Delay§
) J {veh) | {veh/h) ¢ (min) {min/veh) | {min) {(min/veh)
. B-A | 12.4 i 83 O 71 0.6 7.1 i 0.6
©oB-C | 16.5 | 11.0 ;’ 2.7 0.2 z 2.7 ' 0.2 ,
CA | 15265 1017.6 | - | - . !
. C-B | 13.8 ! 9.2 t 0.1 ! 2.0 0.1
[ AB | 179 | 11.9 - 5 - - )
_AC | 20399 7 13599 ¢ - - - i '
All 3626.9 | 2417.9 | 0.0 11.8 0.0 j
L
¢
S
¥,

12/02/2013 12:07
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file:///W:/Projects/7097 - TIA Limerick WMFE/(05-Design/01-Calculations..

\ ; ; , ' : i . Mean
i pemand | Capacity ! i Ped., : Start | End EGeg;r;:‘t(nc, Delay  Arriving |
Segment Stream (veh/min) ‘ (veh/min) RFC | Flow | Queue Queue: (veh.min/ :{veh.min/ | Vehicle
‘ i ; ; . g(ped/mln)j (veh) . (veh) : segment) ., segment) | Delay
1 ‘ | : : 5 f i (min)
| B-A | 0.24 0.85 0,250 - 0.09 ; 0.30 - { 3.8 1.35
. B¢ 1031 5.16  10.060, - 0.04 | 0.06 - 09 | 021
' 08:30-08:45 —SA— 2070 L - 3 : AR B R
; 08:30-08: cB | 026 | 606 00421 - 0.03 | 0.04 - 106 | 017
A-B | 035 | - - - S R - ? I
i A-C i 2802 | - - - - b- S R
; i i i | : G i | Mean
; . Ped. | Start | End eometric : Delay ! Arriving
| Segment Stream (‘zeh";f;}ﬂ) i (fzﬁ?ﬁifx) RFC | Flow Queue Queue (VE:::‘{“ ; i (veh.min/ | Vehicle
} i i (ped/min): (veh)  {veh) se . . segment) | Delay
I i gment) | .
i ] 1 ; i {imin)
. B-A | 024 0.95 10.250: - 0.30 | 0.32 - 4.6 1.40
B-C | 031 514 10.061 - 0.06 | 0.06 - 1.0 0.21
| 08:45-09:00 A 2070 - - - - - - - -
s ' C-B | 0.26 6.06 ;0.042 - 0.04 | 0.04 - 0.7 0.17
i A-B_| 035 - - - - & - - -
‘ A-C | 2802 - - - 01 - . 1
: S—
i | ' | i 9 . ! Mean
: Q i Geometric | ! "
!, | ' Demand | Capacity Pe \O\ Start | End Delay | Dela\_r An—iv.rmg
. Segment  Stream (veh/min) | (veh/min) | RFC Flgwy" | Queue Queue (veh.min/ | (veh.min/ | Vehicle
| | i (pedgming (veh) : (veh) segn;ent) Esegment) | Delay
| | ;5 Q «&\ ; E i f (min)
| B-A I 019 234 10083 O - 0.32_| 0.09 - 1 16 i 047
f! ["B-c | 025 643 0bacT - 0.06 | 0.04 ST Toe 1 o1s
; L cA | 1690 e - - - - S
 09:00-09:05 g™ o0 721 (80200 - 0.04_ 0.03 - 0.5 0.4
! | AB | 028 -0 - - - - - - -
H T o
P A-C | 22.88 (ﬁ<\°5° - - - b - S
H y)
; f ! ! f ? s | Mean
! ! | i | Geometric: :
i ! ! . . : Pad. ! Start | End Delay : Arriving
{ Segment :Stream: {\?:I?/"mﬂ) 5 (S:E?;ﬁz)ﬁ RFC f Fiow [Queue Queue: (vglfim’n / ?(veh‘:min/ Vehicle
i ; . (ped/min) - (veh) @ (veh} ‘ ' segment) | “Delay
| ‘ i : segment) ; .
. j ; ; i (r?'nn) ‘
C B-A | 016 3.34  10.049 - 0.09 | 0.05 - | 08 .0.32
Ypc - 021 7.24 1 0.029] - 0.04 @ 0.03 - L 05 0.14
| goits 09130 _CA 1415 - - - - - - i - -
CETEETYEEL e 1 0018 8.05 0.022! - 0.03 ! 0.02 - C0.3 0.13
©A-B | 0.24 - Lo - - i - - b
| A-C | 19.16 - [ - - - - - ; - -

Entry capacities marked with an '(X)' are dominated by a pedestrian crossing in that time segment.

in time segments marked with a '(B)’, traffic leaving the junction may block back from & crossing so impairing normal

operation of the junction,
Delays marked with '##' could not be calculated.
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5

H

. ; ; Geometric Mean
Segment Stream (\,D:h";::'iﬁ)i(szg?ﬂfg); RFC ;i(\’n.r Qs:::e Qi::e (vgf?l;‘l’n 7 '(v::‘:'n‘l’n/ ?I:;:::?g i
: | | (ped/mln) {veh) (veh) . segment) | - segment) | Delay
: i {min)
; . B-A 0.13 2.51  10.054 - 0.16 | 0.06 ! - 1.0 i 042
i B-C | 018 6.63 10.027 : 0.04 . 0.03 | - 0.4 | 0.16
509'00—09-15,1 s T - - L1 - T
o 20 ¢-B i 0.15 738  !0.020; - 0.03 ; 0.02 - 0.3 0.14
. AB 019 - - I B - - -
? [AC 22.20 - - - P - - - -
i | ’ E ' Geometric - Mean
i Ped, Start | End : Dela ! Arrivi
! Segment Stream'(\?:h"}‘::ﬁ) (Szg?ﬁ:f:) RFC Flow. i Queue QueueI (vghd:'l‘{n /. ‘{veh. m‘r{n/ Vehlz:?g
i i (ped/min) (veh) : (veh) | segment) | segment) ; Delay
g i ‘ ! ;. (min)
f B-A ! 0.1 348  [0.032 - 0.06 ' 003 - 0.5 ¢ 0.30
i B-C | 0.15 7.40  i0.020 - 0.03 | 0.02 - 0.3 | 0.14
| 09:15.00:30 - CA_L_1392 - - - R =S )
{ CB i 013 8.19  10.015 - 0.02 i 0.02 Do > 12 '
; T aB | 016 - - . - - X
I I AC 18.60 - - - R .
: &
Demand Set: AM 2028 + Dev o&* ’Z§\ O
Modelling Period: 08:00-09:30 fg?
] ] ! S i AYY
; | ; . o‘Q ‘Ped. | Start | End ™ rrﬁz:g
i Segment fStream;](‘?:h";:::) (Szrﬂ’j’:ﬁ:)_ Rg& < Flow {Queue Queue. .Y - “Fiin/ | Vehicle
i i d,Q\ l(|:3ed/mm)J (veh) {veh) segment) | segment) | ; g:lliy)r
B-A | 0.16 532 < @049‘ - : 0.00 | 0.05 m:,____L 07 . 031 3
e Vo021 1 72480029 - 0.00 ! 0.03 . 04 014
| ol CA 14.15 | - | - - - - i - Poo-
08:00-08:151— g 0.18 ®05  [0.022 - 0.00 | 0.02 - 1 03 1 013
P AB ! 024 L - - - - - - -
i A-C 19.16 | - N - e - - N -
: ; : i ; ] : i
’ ! § ? . Geometric : Mean
Segment Streaml Der:n and i Cagacity RFC | { ;i?; i()s::?equl:ge D:lay r(\.r::!'?l:l;ill'll trer;::i?g )
| (veh/min) f("" fmin). |(ped/min) " (veh) : (veh) | (s‘;‘;m’gr"'g segment) ' Delay
| ; i i : {(min)
L BA 0.19 2.34  0.083’ . 0.05  0.09 | - C12 0.46
B-C 0.25 | 644 0040 - | 0.03  0.04 | - {06 0.16
C-A 16.90 | - Po- ; - e _ ! N §
08:15-08:30, ‘mc B 021 ¢ 7.21  :0.029, - ! 0.02 : 0.03 - 0.4 0.14
. AB 028 | - ; = - T - P - -
J
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j
Demand Set: AM 2028
Model[mg Perlod 08 00-09:30
T : i | | - e e e - -
; ; ; : : : Geometric | [ mean
i ; Ped. | Start : End De! " Arri
i pemand f Capacit : | Del ; eay rriving
Segment  Stream’ (veeh/m:n) (ve::’/n:l:).f RFC § F!ow_ ;Queue‘Queue (vehe;‘i’n/ (veh.min/ : Vehicle |
1 i i (ped/min)  (veh) (veh) segment) | t segment) | { Del_ay
f ;‘ ! | : ; ! _(min) |
| B-A ! 01l 349 0.032! - 0.00 i 0.03 - L 05 1 030
: i B-C | 0.15 740 10.020; - 0.00 | 0.02 - 03 | 014
08100-08:15 S 1322 - S e - .
;‘ ' YU c-B | 013 819 0.015 . 0.00 i §.02 . 0.2 0.12
; | A-B | 0.6 - - - - 1 - : i -
| [ A-C | 18.60 - - - - - - E N
! ] i | o ! Mean |
f | ! Geometric | !
! | i and | Capac Ped. Start ; End Detay ! Arriving
Segment :Stream ! (\?eehn}mln) (vel': /n;fx)i RFC i Flow |Queue Queue. (vgf:i;\i’n / {veh.min/ | Vehicle
j i | i i {ped/min) (veh) - (veh) segment) i segment) . Delay
b | | R | (min)
| B-A_| 013 2,51 10.054! - [ 003 1006 ! - - 08 | 042
i B-C_| 018 6.64 0027 - 0.02% 0.03 ~ 04 | 015
| 08:15-08:30 — =2 16.62 - S - @ | - " - [-
P Ui c-B 0.15 | 7.8 10,020 W A0.02 ;0,02 - 0.3 0.14
i | AB 1 019 - - ST - ¢ - -
! | ac | 2220 : : > - | - T
! R
| ! I & ] i | i i
| ! J bemand | capaci \\Cli\é‘ped i | Start | End }'GeDorTetric: Delay EA:-F;:Q
i Segment "Stream'(veeh'?m,n)f(veﬁlmlt:) %é)c$ Flow | Queue. Queue (velfr?'l‘:n/ (veh.min/ ; Vehicle
i I i i (# \\ (ped/mm) (veh) (veh) segment) i ! segment) ! Delay
‘ i I ! ‘ {min)
| B-A I 017 117 (90141 - 0.06 5 0.15 - 2.0 0.98
| BC | 022 554 iFo.o4(3i - 0.03 : 0.04 - T 06 0.19
| c-A | 2035 S - . T ; ! - -
’ 08:30-08: M58 | 048 626 00290 - 0.0z | 0.03 - 04 i 016
| | AB | 024 - e - - - - ;‘ - -
[ AC 27.20 - - - - - P -
H - 1 T f“ P i i o B i T
) i l ! ! ! 1 { Gaometric : . ; Mean
. ; ! ! . Ped. | Start | End | Delay :Arrivi
] ! ; Yy ng
, Segment JStream (&i"}mﬁ)_(\?:g?gﬁz)j RFC Flow JQueue Queuef(v;f':‘?ﬂ /- i (veh.min/  Vehicle
: ! ; . (ped/min) . (veh) ; (veh) : segment) . Delay
i i ! i ! segment) i :
e — : : i ' {min)
| B-A | 017 1.17 10141 - 0.15 | 0.16 - ; 23 . 099
. B-C | 022 5.50 io.040§ - 0.04 : 0.04 | - 06 . 019
t i . H B
; P C-A ¢ 2035 - i ! - - f__..___!_,____f I -
(08:45-09:00 7 - 5" 0 18 6.26 0029 - [ 003 | 0.03 - 04 oue
I a-B | 0.24 I - * R P -
ac 2770 m T
!
Ui ggy )
%
. i
/.
NI
}
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Y

}
; . i | Ped Start End Geometric . v :A::?\::g"
Segment | Stream (é):,f}m:) : (S:;:%:fx) RFC | Flow :Queue Queue’ (vg::‘i,n/ _{veh.min/ ; Vehicle
! i . . ; i (ped/min}. {veh) (veh): ’ segment) | Delay |
; i . : i ' ‘ i segment) : 4
) i j . _(min)
! |_B-A 0.24 269  :0.089] - 0.05 : 0.09 i - P13 ¢ 041
2 i B-C 0.31 670  0.047, - 0.03 005 - © 07 - 016
 08:30-08:45 —n 15.84 - - . - i SN -
e B 0.26 750  10.034; - 0.03 | 0.04 - [ 05 ' 014
: [ AB 035 | - N - . - T T
| A-C 21.51 - - f - - i - - ? - P
i | | ‘ | Geometric | Mean
I i | Demand | Capacity Ped. Start | End | ey, Delay lArriving
j Segment  Stream :(veh/min) (veh/min) . RFC Fiow. i Queue - Queue (veh.min/ : {(wveh.min/ | Vehicle
: i | ; ; (ped/min) ! (veh) | (veh) | ’ ‘segment) | Delay
I | : i ; segment) | L (min)
, B-A | 0.24 269 10089 - 0.09_ ' 0.10 - 114 0.41
i B-C ¢ 0.31 6.69  10.047 - 0.05 : 005 | - L 0.7 0.16
' 08:45-09:00 -8 1284 | - - S LS S S S A )
e B 026 | ..750  10.034. - 0.04 | 0.04 - 7 05 | 614 ’
; ! A-B 0.35 . - - - - b - - . .
3 | A-C 21.51 - - - i - -
- : —
J i . f | | Ch© ! o ! Mean |
i . | - . Pedd \\Start " Eng | Geometiic Delay | Arriving
! Segment :Stream| (&ehn/’?r?i?\) (S:E;’ﬁ:::) RFC Fj%Q\o IQueu;ag((}uert‘:;a, (vglflr:‘i'n ; | (veh.min/ | Vehicle
i LA : {(pgd/@in) . {veh)  (veh) ! y segment) | Delay
| ; 00\ Vo\ i ; segment) | (min)
: | B-A 0.19 3.76  [0.052% & - 0.10 : 0.06 - 0.9 028 |
i B-C 0,25 7.55  lo@34) - 0.05 | 0.04 - L 05 0.14 |
!09‘00 09:q5 CA | 1292 - NS - WS L - - j
VYTV T e g 0.21 8.40 < 0)025° - 0.04 . 0.03 - I 04 | 012 i
i h < 7 F T T
| AB 0.28 SIS N DR DU S N
' TAC 17.56 | R R S L
S -
: O i ; ; | | .
{ f i | Ped !l Start , End E‘Geometricﬁ Delav EAMga_n i
; ; : Demand | Capacity | [ S L pelay | e:ay - Amiving
Segment  Stream (veh/min) (veh/min). RFC | Flow EQueue_Queue;(veh_min/ {veh.min/ ; Vehicle
5 : ; i 1(ped/msn)' (veh) ' (veh} . segment) segment) : De[ay
| R E — i o ; (min)
B-A 0.16 4.53  :0.036: - 0.06 | 0.04 - 06 ¢ 023 | )
P B-C o2 B.16  0.0260 - 0.04 ; 0.03 - 04 013 |
| 09:15 09,30? C-A ' 1083 T R -
LUTETEREE L B 048 9.04  0.019; - 003 : 002 | - ~ 03 0.11 |
| a8 0.24 - e - e -
. AC 14.71 - | -(;m R . : - P
/ 2
v &
W
4 w0
{

g

\ /.J K
NMLase

i
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i : ‘Geometric Mean ;
i i Ped. ! Start ¢ End Delay - Arriving
Segment Stream (\?:h"}fn".ﬂ)'(f:ﬁ?ﬂfx)i RFC l Flow | Queue Queue: (v:lfir:fn / ‘(veh.min/ : Vehicie |
{(ped/min) (veh) © (veh) ; segment) ' Deifay '
| i | segment) . : (min) i
N ]
; B-A 0.13 3.93  '0.034! - 0.06 ; 0.04 - 0.6 026
j B-C 0.18 774 10.023] - 0.03 | 0.02 - 0.4 0.13
C-A 12.65 | - P - LT - - T
09:00-09:25 =75 015 | 857 0017 - 0.02 | 0.02 - P03 ¢ 012
| A8 0.19 - |- . - - - A
§ a6 - - - - - - -
f . Ped start | End Geometric Delay iA:ﬁ::g |
Segment Stream;(\?eeh";mﬁ) (\(’::g/aﬁ:::): RFC | Flow Queue ' Queue | (vgflm'n /- - {veh.min/ | | Vehicle
i : ‘ [(ped/min) ' (veh) ' (veh) segment) | Delay
| I | segment) - : (min)
B-A : 011 | 467 10.024 - 0.04 | 0.03 - | 04 | o022
B-C | 0.5 831  10.018 - 0.02 | 002 - ' 03 1 o0u2
C-A | 10.59 - - - - - - - .
09.15-09.30i cB | 013 9.18  10.014; - o R - I 02 | o011 |
| AB | 0.16 - - 7 ANAD - ; - -
| A-C | 1414 - - 2o N - L.~ -
) o)
N ?/]
Demand Set: AM 2013 + Dev & JU/V 20
Modelling Period: 08:00-09:30
; 1 . .
i ] i Mean
] i E ometric - Dela i
! : | 1 y  Arriving
i Segment Stream (‘?::}mﬂ) (3237&?3)5 R . mm ‘(VE; '::n / F(veh min/ | Vehlclef
! i i %Q (ped/min) e 4segment) Deiay
H F{\ segment) ; )
j 0) {min)
|  B-A | 0.6 4.54 Yg;?\o36 - 0.00 ' 0.04 - i 05 | 023
] B-C @ 021 8,16, O :0.026 . - 0.00 | 0.03 - 04 | 013
| C-A | 1083 2 1 - - - - - - i -
fOB'OO"OS'w; C-B 0.18 @04 . 0.019 - 0.00 | 0.02 - 0.3 0.11
| A-B 0.24 | |- - EE - - -
! AC 11471 | - - - - - l N T
f ! | f i i 7 Mean |
1 | “ ¥ - Y |
| " pemand | Capacity Ped. | Start | End Geg:::tnc‘l Delay . Arriving |
E Segment Stream (veh/min) ' (veh/min). RFC |  Flow ‘Queue Queue (veh. m‘{n/ (veh.min/ Vehicle
! i ) , i (ped/mm) (veh) : {veh) : : segment) . Delay
i | : | segment) i (min)
: i 1 j : ; d
f B-A 019 | 376 ,0052 - 0.04 i 0.0% - 0.8 i 0.28
B-C 025 | 755 10.034 - 0.03 | 0.03 - . 05 Po0.14
§08 15-08:30 S i 12.93 -1 - - - S I
foeB ¢ 021 840  0.025° - 0.02 : 0.03 - 04 ¢ 012
| A-B | 0.28 - - - - - - - R
L AC 1756 RS S SIS R S e
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Queues & Delays

Demand Set: Existing AM
Modelling Period: 08:00-09:30

'

!'\ a\y;
: % § % AYf
E I . Demand ! Capacity&'Nﬁ.- ~

i :
! Geometric |

Mean

s . NS st ;qStart EQEnd | pelay |, Pelay Arriving
: Segment Stream iny A ow [ Queue Queue; ¥ [{veh.min/ : Vehicie |
. I‘ :(VEh/mln)%(veh/mm); (ped/min): (veh) . {veh) Fg‘:g:nfg::g | segment) | Delay
i : i | ; ! i . i
i ! ; ; ; {min)
|_B-A 0.11 467  '0.024 - 0.00 : 0.02 - © 03 1 022 |
| B-C 0.15 | 831 !0.018: - 0.00 | 0.02 - i 03 5o0a2
; PCA 10.59 - - - o - - r : .
JOS'UG'OSJSJE c-B 0.13 i 9.8  0.014; - ' 0.00 : 0.01 | - 102 i o011
! AB i 016 | - P - e e . i - P
T AC 1434 1 - - b0 T T .
T i i i i i : | : ;
’ ! ! f 5 | Geometric | i Mean |
J : j ity | ¢ Ped.  Start | End { Delay ' Arriving:
Segment  Stream (‘?ee’:';:;ﬁ)i (SZE?::‘:?:)E RFC f Flow |Queue Queue (v?lflr:}(n / - (veh.min/ : Vehicle |
i : ‘ | i (ped/min) : (veh} ' (veh) | segnjlent) ~segment) . Delay | )
L ! i , i i : [ {min} !
|__B-A 0.13 | 3.93 fo.034f - 0.02 i 0.03 - ‘05 1 026
i | B-C 0.18 7.74 0.023; - o.oz;\a?f’ 0.02 - 63 | 013
og:15-08:30 A 1265 S BT L s -
P Tl C-B 0.15 8.57 {0.017. - . ia001 | 0.02 - k) 0.12
; | AB 1 019 | - - RN RN —
E | AC | 1689 | - - ot - 1 - - - .
i Q\)\Y@J\\ =
: : i ! N | i ; ‘ 1
i f ; INDIAN : . . Mean
; : . S & ; Geometric Paeh
: ' Demand | Capacity > Ped Start : End |7 .y |, Delay . Arriving ;
., Segment :Stream (veh/m'n):(veh/min)f Q Flow Queue Queue | (veh.mi ' {veh.min/ : Vehicle i
. s ‘ i (S8 (ped/min) | (veh) : (veh) | (2RIl segment) | Delay |
: : <GS E | {min) |
' 'B-A ¢ 017 291 ($0.057 - 0.03 ¢ 0.06 - i 08 i 036
, B-C : 0.22 6.93% 0.032 - ! 0.02  0.03 - .05 015 |
' 08:30-08:45 | SA 1 19:49 s . - - - - -
PO YU B 018 7.71  10.024 - 0.02 | 0.02 - 0.4 | 013
‘ . A-B 0.24 | - P - - X . ;: - -
tA-C 20.68 | - - - - . - o o
| | ! | { : | 5 | Mean |
H ' ! i ; ; | Geometric : i ! )
i . ! + | Ped. | Start : End E De'ay ) Arriving §
Segment : Stream '(&eh";z:?‘)? (5:":/3;"?:}? RFC | Flow i Queue Queue . (v‘?:_lr‘;‘i'n /;(veh.min/ 3 Vehlcle;‘
i , ; !, : (ped/min} . (veh) . (veh) | segment) . segment) = Delay |
i : ! ! : ; i {min)
{ B-A 0.17 291  10.057; - . 0.06 - 0.06 - © 0.9 036 |
. B-C 0.22 6.93 0,032, - . 0.03 ' 0.03 - 0.5 0.15 |
‘ TCA 1549 - 0 o b .. - B
ORS00 e ois’ | 771 ooea - 002 o002 - 04 013
A-B 0.24 - I . oL o - _ ST
A-C 2068 - 4 - - o - -
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Delay Graph
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End Queue Graph

Demand Set: Existing AM
Modelling Period: 08:00-09:30
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Start Queue Graph
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INTERNATIONAL NETWORK

Galway
FairgreenHouse.
Fairgreen Road.
Galway.

Ph +353 (0391 565211
Fax +353 (0)91 565398
E-mail gaiway@tobin.ie

Dublin

Block 10-2,

Blanchardstown Corporate
Park,

Dubfin 15.

Ph +353 (0)1 803 0408

Fax +353 {0)1 803 0409
E-mail dublin@tobin.ie

Castlebar

Market Square,
Castlebar.

Co. Mayo.

Pr +353 (0184 802 1401
Fax +353 (0184 502 1334
E-mail casllebar@lebin.ie

visit us @ www.tobin.ie

Poland
UL Cysterséw 9
31-553 Krakdw

Ph +48 12 353 8648
Fax +48 12 353 7329
E-mail diLre@lobin.pl

Uniled Kingdom

CAB International,

Nosworlhy Way. )
Wakinglord, ’
Oxlfordshire OXt0 8DE

Ph +44 1491 829327

Fax +44 1291 833508

Fomail hvinn 2 m@Minhing b ~am
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Demand Set: PM 2G28 + Dev
Modelhng Perlod 16 30 18: GO

Total Demand Total Demand Queuemg Delay Queuemg Delay Inclusuve Delay Inclusuve Deiay
{min/veh)

rStream """ ryeh) i (veh/h) (min) | (min/veh) | (min) <
CB-A f 45.4 ; 30.3 29.9 : 0.7 29.9 : 0.7 ;
i B-C ! 34,4 | 22.9 5.2 0.2 5.2 o2
. C-A 2165.1 | 14434 - - - § !
CB 275 | 184 5.4 5 0.1 3.4 0.1
T AB 26.2 17.4 | - g - : .
© A-C | 15292 1019.5 . j - - - i
“TAn | 38278 | 25519 | 38.5 ! 0.0 38.5 0.0 i

Delay is that occurring only within the time period.
Inciusive delay includes delay suffered by vehicles which are still queuing after the end of the time period.

These will only be significantly different if there is a large queue remaining at the end of the time period

}
J
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Overall Queues & Delays

file:///W:/Projects/7097 - TIA Limerick WMF/05-Design/0 - Calcul ations

Queueing Delay Information Over Whole Period

Demand Set: Existing PM
Madelling Period: 16:30-18:00

|

! ‘‘Total Demand Total Demand  Queueing Delay Queueing Deiay Inclusive Delay Inciusive Delay

(Stream | "tyeh) i (veh/h) (min) (minjveh) | (min) (min/veh)
i B-A 31.7 21.1 8.7 0.3 i 8.7 , 0.3
‘B-C 23.4 : 15.6 2.9 0.1 i 2.9 ; 0.1
©C-A 16187 ! 1079.1 - - - ' T
. CB 193 | 128 2.1 o1t 24 0.1 j
' OAB 179 | 11.9 ; R ) [T
CAC 11135 | 7424 | - !; - . T
. AN | 28244 . 1883.0 | 13.6 a0 13.6 ; 0.0 :

Demand Set: PM 2013 + Dev

Modellmg Period: 16: 30 18 00 .
; Stream | {Total Demand . Total Demand , Queueing Delay 'Queueing Delay "Inclusive Delay Incluswe DelavI /
: {veh) ¢ (veh/h) ! {min) I (min/veh) {min) {min/veh) |
| B-A 45.4 30.3 ) 14.1 i 03 & 14.1 ' 0.3 ;
{B-C 344 | 229 ; 4.4 i 016 a4 _T o1 !
FCA 1654.5 | 1103.0 | - L <O - ; :

C-B 275 | 184 | 30 SN 3.0 : 0.1 !
'A-B 26.2 17.4 o _35’;8\ D
I A-C 1178.2 785.5 SN - i - ’ N |l
_An | 29662 | 19775 | 21§°° ™ 00 206 00
Demand Set: PM 2028 <<o* o 0)
Modelimg Period: 16:30-18:00 3 oo
Stream ‘ Total Demand‘Totai Demand‘ eueing Delay Queueing De!ay Inclusive Delay Incluswe De};y'

! (veh) . lveh/h) {min) i (min/veh) | (min) {min/veh)
TBA | 317 1 21 O 15.8 |05 15.8 0.5
"B | 234 1 156 3.3 o 3.3 ol
i_C-A | 21293 1419.6 | - ?, - - - o
G g 19.3 12.8 i 2.3 | 0.1 ! 2.3 0.1 !
©A-B 17.9 i 11.9 - - i - T B ¥
T AC _; 1464.5 | 9763 - - i D
" _AH |  3686.1 2457.4 i 21.3 0.0
}
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4 <‘ - ; Geometric Mean
i : i -~ Ped. ‘ Start  End Dela CArrivi
Demand | Capacity - Y rriving :
Segment Stream (veh/mm)l(veglmux) RFC | Flow 'Queue Queue' (vgfl:“:n/ (veh.min/ : Vehicle |
_(ped/mm) (veh) {veh) | segment) ; Delay |
: : i ; ‘; ; segment) | ; (min‘;
: 1 . 4 } f
: . B-A 0.61 139 :0.435 - 0.22 ' D68 : - 86 1 1,19
:: I B-C 0.46 6.02 ,0.076! - 0.05 | 0.08 - I 1.2 0.18 |
| 17:00.17: 15! CA . 28.87 - - - - - - -
[ CB 037 | 775 10.047; - 0.04 | 0.05 - C 07 ¢ 014 !
: A8 035 | - - - - 1 - - T
[ AC | 2039 - . . - A T
] ; | | | ! ‘}G tric | | Mean |
i ! . Ped. | Start | End  CSOMENC.  ho i
; : Demand | Capacity | ] : i Delay  Arriving )
; Segment éStream (veh/min)’ (velg/mi:)f RFC Fiow‘ : Queue Queue ! (VE:I:"Y“/ I(\.lrel-'n min/ | Vehicle |
i J j ; i {ped/min) (veh) (veh) ! segment) i Delay
I i ! ; segment) | i (min)
' B-A 0.61 139 0435 - 0.68 | 0.72 - i 105 1128
| ? B-C 0.46 593 10,077 . 0.08 | 0.08 - I 12 | 018
i C-A | 2887 - . - - - - [ - [ -
117:15-17; 3oﬁ , ‘ :
B | 037 7.75  {0.047: - 0.05 ¢ 0.05 - 0.7 | 0.14
i A-B | 035 - - - - 4 - - - -
! A-C | 2039 | - - - e ST T .
i , N
| s i | % *
; ] i X §\ ! Geometrlc i Mean
g : . Demand | Capacity Pedé\ Start | End [T ory |, Delay | Ariving
| egment | Stream: (veh/mm) (veh/min) RFC | Queue ' Queue ; (veh.min/ . {veh. mm/ Vehicle
| f % : .(p\@ ~(veh) : (veh) segment) | segment) ; , ?;Ii:g
1 [ I :
i | B-A 049 | 271 0. 1§@C & - 0.72 L, 0.23 - 3.9 | 046
; | B-C i 037 7.36 Q\cﬁ“ﬁe - 0.08 | 0.05 - ' 08 | 014
! I_C-A 23.57 - ST L. - T T
' 17:30-17:45 <l ;
; © C-B 0.30 8.60 (8.035 - 0.05 : 0.04 - 06 | 0.12
A-B | 028 - OO0 . - - 1 - - i - P
! A-C | 16.65 & - - - - b e
‘ o
i i | f ! { : i
| ; i ! i : : Mean
i ; | H ! Ped ' Start | End Geometric l
’ Demand | Capacity | i . L 3 i Delay ' Arriving
Segment Stream’ (veh /min)!(v eII: /m':) RFC |  Flow | Queue 'Queue (vglfl;¥n /. g(\areh min/ ;: Vehicle
| - (ped/ mm) (veh) (veh) se segment) ;, Delay
i i gment) i A
~ ; ! — [ f ! . {min)
| BA 041 3.67 . 0.113 - ; 0.23 . 0.13 - 21 031
‘ | B-C = 031 8.06 10.039' - | 0.05 | 0.04 . 06 {013
' 19.45-18:00 —CA 1974 (- .1 . - - - RSN
P Ty B 0.25 9.21  10.027, - 0,04 ¢ (.03 - 0.4 0.11
| A-B 0.24 - | - - - A . - - L
| _AC 13.94 | - P - T - - .

Entry capacities marked with an '(X)" are dominated by a
In time segments marked with a '(B)', traffic leaving

operation of the junction,

Delays marked with '##’ could not be calculated. /

crossing in that time segment,

12/02/2013 12:0¢
EPA Export 30-06-2014:23:40:16



iof 26

fite://IW./Projects/T097 - TIA Limerick WMF/05-Design/01-Calculations..

}
; ; ’ " Mean
: , j o ' Ped.  Start End GEOMeEtC  oov Arriving
Segment Stream (\?:!:'}:}?1} I(S:g?rﬁ;g)j RFC | Flow . Queue Queue’ (v:f:ﬂrz‘i’n/ {veh.min/ : Vehicle :
; | i (ped/min) (veh) (veh) . segment) | Delay |
: ; : , | ; ; . segment) ; | (min) |
: | B-A i 034 292  0.118; - | 033 . 014 | - 22 i 039
?f B-C : 0.25 7.64 :0.033 - | 0.05 @ 0.03 ! - 05 i 014 i
1 730.17ea5_CA_|_ 2318 - - - I - T
Pl B 1 021 878 0.024 - i 0.03 ' 0.02 | - 0.4 012
1 [ A8 0.19 - - - - - - i - R
: [ ac 1594 | - - - -
: f | i E fGenmetrio::E | Mean |
; _ ] | . i Ped. | Start ; End i Delay  Arriving
. Segment ‘Stream‘(f:h"/‘f'""if‘)l(fzgj‘fr:f:) RFC |  Flow ' Queue Queue’ (v;’:':,l‘i’n P ' (veh.min/ | Vehicle
' | ; | | ‘(ped/min) (veh) (veh) y . segment) : Delay
: | ; | | | segment) i L (min)
5 © B-A | 029 3.85  10.075: - 0.14 = 0.08 - i 13 0.28
[ B-C | o021 824 100260 - 0.03 | 0.03 - 1 04 1 012
! [ca ¢ 1941 - - - - i N
! ' - 4 i . H T : K
§17'45 18'001 c-B 0.18 9.36 0,019 - 0.02 @ 0.02 - ! 0.3 i 0.11
;' I AB 0.16 - - . - d - R . :
j iA-C 13.35 - - - N - - LT
' &
NG
Demand Set: PM 2028 + Dev O, S
Modelling Period: 16:30-18:00 &
: = : r ;‘ O e : ( J 1
‘ | ? * Q& ‘ i . Geometric ; Mean |
! i ; é I B Ped. | Start | End | . Delay Arriving !
| Segment Stream ?(i‘i‘";;'}:) '(f:g?ﬁg:)f RE@}@ Flow ' Queue Queue' (v:: ',:‘i'n ;. (veh.min/ : Vehicie
; , : ‘Q&& ' (ped/min) , (veh) ; (veh) nent) | Segment) | Delay
] ; NS ; : segment) ! ! .
: i \(Q' O : F ! . (mm)
BA i 041 | 367 013 - . 000 . 012 . - G 17 . 031
: B-C . 031 8.07.0 0.039 - 0.00 | 0.04 - 06 . 013
5 C-A 1974 &£ 1 - 1 - T e
516'30'16'455 c-B | 0.25 @21 10.027, - 0.00 | 0.03 - L0441 011
: | AB 024 - - - I - N P-
| AC_ i 13.94 - - - s - ! - -
: i I | | j E . | Mean |
: { ! : ! : ' - Geometric Pl :
: i . Ped. i Start : End : . Delay . Arriving: }
. Segment  Stream (\?e!:‘;;r‘t:‘i:)' (E:":?::;y‘)f RFC Flow |Queue Queue’ (v:he I::‘i’n / (veh.min/ : Vehicle |
| ! [ve i ' :(ped/min} (veh) . (veh) | ¥ . segment) | Delay |
| | | L | | iseament) . (min) |
: i B-A 0.49 270 102820 - 1012 ;022 - 3.0 0.45 |
. _B-C 0.37 739 00511 - | 0.04 005 | - .08 0.14 |
16:45-17:00 ot 2321 SR G-JS N S e T T a—
' U8 0.30 860 0.035 - ' 0.03 ' 0.04 | - 0.5 0.12 |
[ _AB S - T . - e
AC R D T S
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Demand Set: PM 2028
Modellmg Perlod 16:30-18:00
B : e e , e ; e e et e -
: | : | | ' | : i i Mean ;
' ; f I i Ped. ’ Start ;| End fGeometrlc; Delay | Arriving |
} Segment Stream (&eh";f“'}ﬁ)I {f:g;‘;:fx)! RFC { Flow‘ Queue Queue ! (vglflr:‘{n /| i {veh.min/ - Vehfclg
: i ; i{ped/min})’ (veh) @ (veh) | ! segment) | | Delay
| f ! | | | segment) | ; (min)
i [ B-A 0.29 3.85 ,50075 - 0.00 : 0.08 - f 1.1 | 028
i I oB-C : 021 8.25 oozsI - 0.60 | 0.03 - j 04 | 0.12
| | C-A | 1941 - - R -0 - - | R -
;‘ 16:30-16:45 =g P0.18 9.36  10.019 - 0.00 { 0.02 - 03 ¢ 011
i AB | 016 - - - - 1 - . ? - i -
| | AC | 1335 - - - I -
‘5 f ' i | : | Mean
; i i : Geometric ; ;
! } I . { Ped,. Start | End Delay ' Arriving
| Segment |Stream ‘(voeeh";‘;:ﬂ)?(f:g?:ﬁz)_ RFC i Flow | Queue’ Queue, (vg'fllf‘fn /i I(weh min/ | Vehicle
; i : i {ped/min} (veh} (veh) | segment) - segment) @ Delay
| | | | egmen | (min)
; B-A 0.34 292 [0.118; - 0.08 | 0.13 - 1.8 0.39
1 B-C | 0.25 7.65 0.033! - 0.03% 0.03 - 0.5 0.14
i C-A i 2318 - - - & i - ; : N
©16:45-17:00 . j R ! :
1645 P C-B 0.21 878 .0.024; - . 1a0.02 ! 0.02 - 04 | 012
| | AB I 019 | - - RSN - - -
i | AC | 1594 | - - PEE - - : T
_ —— i .
; } ' ¢ ! . i Mean
n'f ‘ | pemand | Capacity \\dﬁ\é\ Ped. | Start | End Geg:::trlc: Delay | Ariving
| Segment "Stream;(veh/min):(veh/min) & qg Flow | Queue Queue: (veh. mYn/ {veh. min/ ; Vehicle
f j i o\ ‘0 r(ped/mm)‘i (veh) ! (veh) Fsegment) segment) | Delay
! ? KW ; | (min)
] B-A | 042 1.65 (90.257; - 0.13 : 0.32 - © 43 ! 08¢
E LoB-c {031 6,62 10.047; - 0.03 ' 0,05 - 07 0.16
i ] i > - - - - -
[ 17:00-17:15 —=h 2839 sl , :' N .
_i [ B i 026 7.97  :0.032: - 0.02 | 0.03 - 05 | 013
i | AB | 024 - - R - -
i | A-C ;i 1952 | - |- - - - - i - I
i j “i R f | [ :Geometﬂcl | Mean |
! f i Ped. Start | End Delay :Arriving |
| Segment ;Stream (‘?:h"/'xﬁ) ! (SZ}‘:?::,Z)’ RFC l Flow | Queue Queuer (vg:’a:‘fn /| i(weh min/ ' Vehicle !
: ; (ped/mm) (veh) . (veh) i segment) . Delay
i | ' segment) t
: . * T __ 1 (min)
I B-A 0.42 164 10257 - ! 0.32 f 0.33 - 4.9 0.82
B-C 0.31 6.65  :0.047! - £ 0.05 ; 0.05 " e 0.7 . 0.16
: i CA 28.39 -] - P - F P
R R N T 7.97  10.032 - ' 0.03 | 0.03 - 05 < 5a3
| A-B 1 024 - - - P el
; ; _ [ - - .

-
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.

}
. ; . Mean
. ; : - Geometric :
; : ; 5 Ped. ! Start - End Delay Arrivin
| Segment Stream (‘?:hn;ra“ﬁ:)'(f:ﬁ/agg)‘ RFC | Flow . Queuve Queue! (v:fflr?:n/ {veh.min/ Vehlclg‘
1 }(ped/mm) (veh) ' (veh) segment) segment) ' Delay f
: : % ' ! 1 : : {min) |
; J B-A 0.61 g 3.04 0.199; - 0.14 0.24 i - 3.4 o041 ]
i B-C 046 | 753 00611 - 005 (006 - | 69 . 014
' C-A 22.06 | - T - - - - r - P
117:00-17: 15, f ; { : |
g C-B 0.37 ; 8.79 :0.042 . - 0.03 : 0.04 - i 0.6 f0.12 l
T AB | 035 1 - T - - ! - Po-
; LA-C f 1871 - -] - - - - i - e
F E 1 ‘, I ] i !
| ! 5 : ' Geometric ; Mean |
! ;i i . Ped, Start : End ;  Delay | Arriving |
f Segment | Stream (\?:,:'}‘;::) (S:’f?;ﬁx) " RFC Flow | Queue Queue;{vg’;';‘:n 7 I(\mh min/ Vehlclg
i ; ' (ped/ mm) (veh) : (veh) | segment) : Delay
i | | segment) |
! ? ! ! ‘ : : {min)
I i B-A | 061 3.04 10,199 - 0.24 ; 0.24 - [ 36 0.41
i B-C | 046 7.52  lp.061 - 0.06 i 0.06 . |10 | 014
' EOC-A 1 2208 - - - - b - - ! - P
! 17:15-17:30 ; A 2 . : ; 5 )
| ! c-B | 0.37 8.79 0.042 . - 0.04 j 0.04 - i 0.6 G.12
i ! AB | 035 - - - . - ! R
! i . ' - - . _ N - . E :
( I AC | 157t B R
; - T (@) : "
i | : [ ‘\‘7%3\ | | Mean |
| ! : o ) ; Geometric !
i s “;st | pemand ; Capacity RF¢ | Peab & Start | End Delay .i Delay | Arriving |
i egment | Stream (veh/mm) (veh/min) ' Queue Que;:e, (veh.min/ | {veh, min/l Vehicle
{ ; ; (géﬂ m) (veh) ' (veh) | segment) segment)' ?n?i?\‘)!
! | B-A 0.49 4.06 '9._1533&@_\_________ 0.24 | 0.14 - EE 028 |
4 B-C 0.37 8.25 ;%45 - 0.06 | 0.05 - L 07 | 013
| \‘,g f - ]
i i C-A 18.01 A RS - - b= - s - : R
$17:30-17:4 - x :
_j 30 5_; c-B ' 0.30 9.45 $0.032 - 0.04 - 0.03 - 05 0.11
AB 028 I |- R -
i | AC | 1283 | & - - IR - . .
: . E— b
i ] j ; E i . © Mean
: I i o i Ped | start | End -Geometr:c‘ Dela
i : ! s : v | Arriving
| Segment | Stream' (\E’:ﬂ;’:ﬁ)i(f:ﬁ?gfx) RFC ! Flow . Queue Queue’ (vgff'tz‘:,n / “(veh.min/ ; Vehicle |
! i : | : i (ped/min) . (veh) ' (veh) ! ‘ | segment) | Delay
: i ; | f ] : segment) . (min) _
o "B-A | 041 | 480 0.086! - 014 o0 | § 1.5 0.23 }
g P BC { 031 | 874 ‘0036 - | 0.05 : 0.04 - . 06 0.12 |
' E C-A © 3508 ¢ - | -t - I - - - -
1 17:45-18: 00 i : i ; {
‘_ _0.25 9.92_ :0.025 - | 0.03 . 0.03 i - © 04 0.10 |
: ‘\\N <. 0.24 - -0 - - R -
// A-C 0.74 - l- - P - - f - -
)
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i i : - ) Mean

‘ i : : i : Geometrlc

; ; ; : = Ped.  Start End .+ Delay  Arriving

i Segment Stream (f:h”}mﬂ)f (E:;"?f;fr‘:) RFC Flow Queue Queue : (VE:';YH 2 i (veh. min/ Vehicle ;

| . (ped/min) ' (veh) (veh) : segment) | Delay |

i i : i segrnent)

: ; ; E i ; : (min)

[ B-A | 034 427  10.081 - . 6.15 ' 0.09 - 1.4 0.26

| B-C i 0.25 8.47 10,030 - | 0.04 . 0.03 - 0.5 0.12 |

f 17:30-17.a5 —CA 1 17:62 - [ - - |- - ! -l

s T e L 021 .63 0,022 - 003 ! 02 - i 03 : 011

[ AB | 019 - - - R - R

i | A-C 12,12 - - - I : | _ R

]j i i | d { Geometric ' | Mean

! ! ! . Ped. : Start | En | t  Delay | Arriving

- Segment stream (SRR, | o Tminy| RFC | Flow Queue Queue "R (veh.min/ | Vehicle

i i ; ; (ped/min}  (veh) : (veh} t segment) | Delay

! i . : segmen ) (min)

" B-A | 029 498  0.058! - 0.09 | 0.06 - 1.0 0.21

| "B-c | o021 8.91 10.024 - 0.03 | 0.02 . Y 0.12

| 17:45-18:00 —CA L 14.76 - - - e SR NN

i | c8 | 018 1007 10017, - = | 0.02 - 1 03 0.10

; [ AB | 016 - - P {\f\ - - -

? [ A-C_| 10.15 - R 22NN - - -

/AN \"

Demand Set: PM 2013 + Dev f 0‘% i

Modeliing Period: 16:30-18:00 l ,@”ﬁ& Zﬁ/‘?

: : . TS i : :

| ; | , o ‘ Geometric { Mean

; { e N . - Delay - Arriving

i X i

i Segment ‘Stream*(‘?;,f;‘::ﬂ)_(Szgfﬁ;g)g c‘§ ﬁi’ due (vglflr‘:‘fln / (veh.min/ . Vehicle

3 ! '\*\.6)5\ (ped hi veh) | ) segment) | | segment) | i Delay

j f AL T . __{min)

i | B-A {041 480 £0.086 - | 000 ;009 | - 1 1.3 | 023

§ "Bc | 031 8.75.0 :0.036 - 10,00 ¢ 0.04 - o5 o

: i j & ] ;

i ! ¢c-A | 1508 € - - - - - 1 - e

i’ 16:30-16:45 51 0.5 Y92  0.025 - 0.00_; 0.03 - i 04 0.10

i A-B 0.24 - - - - - - -

A-C | 1074 | - - | - - - - | - -

! ; i - | Mean

. ! ! Geometric ! o

] ‘ : Ped. | Start : End ; Delay ! Arriving

! Segment . Stream’ (\?eer:'}i:‘:u) (3237:-:?:)' RFC Flow fQueue Queue (v::Ir:‘:n /- l(\‘reh min/  Vehicle'

i | ;(ped/min)' (veh) (veh) rsegment) i segment) ;| Delay

| i ;‘ 5 ! S (min) |

B-A 0.49 4.06  i0.122: - i 0.09 ! 0.14 S Tho i oos

: ! B-C 0.37 | 826 10.045: - ! 0.04 @ 0.05 - P 0.13

 Leias.17:00 A 18.01 - e e f b e

 16:45-17:00 7 0.30 945 . 0.032) - ! 0.03 : 0.03 - 05 ! 011
i AB ; 028 | - | - - R A - L
GoAC 1283 F - G-t il b ]
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i
Queues & Delays
Demand Set: Existing PM
Modeling Period: 16:30-18:00
5 1 ; ; i i f . © Mean |
i i : ; i : | Geometric | : i
: . i ie i i Ped. ! Start | End | :  Delay Arriving !
Segment Stream (‘?:hﬂ}mﬂ)? (SZE?;:?:): RFC | Flow |Queue Queue: (VS:';‘{" ;- (veh.amin/  Vehicle ;
| i _ j ; i{ped/min) . (veh) (veh): segn;ent) _segment} | Delay
: j i ! | : ! ' ;. (min)
. B-A 0.29 4.98  10.058: - 0.00 . 006 ! - 09 0.21
| B-C 0.21 8.91  0.024! - 0.00 - 0.02 - P04 1 011 |
 L6:30.16:45 P 1476 | - ¢ - b - 0 - - T
C YT CB 018 ! 1007 :0.017: - 1 0.00 . 0.02 | - .03 010
[ AB 0.16 - P - P - - i - Fo-
. AC 1015 | - i - - P - ; ] T
T E— T : : ; = ‘ : ; ol
; ! ! ! i : | L i Mean
i . ’ | . ped. | Start ; End ;SOMeric. ooy Arrivi
! : T i . 1 : : Yy  Arriving
Segment . Stream (\?eehr?::‘i?‘i) !(E:":?;:g)? RFC | Flow  Queue Queue. (vg:l’::¥n/ “(veh.min/ . Vehicle
: : i (ped/min) " (veh) ; (veh) = Cooment) - Segment) . Delay 4
! . ! i ! ! : i {min) J
_ { B-A 1 034 ! 427 0081} - 0.06 : 0.09 - i 12 1025
: | B-C ' 025 | 847 10030 - 0.02& 0.03 -1 05 I ga2
' ea5.17:00 - CA 1 1762 | - - - D - N
P YicB 021 1963 100220 - . 48002 1002 - i 03 | 01l
| A | o019 1 - - PO - - - -
AC 1212 | - LT D - - - - -
— N ! k. Q\}x\ :
1 H i H : [ H
! : i ; < : ! L ! Mean |
i ; i i O & ' : Geometric o
| ' Demand | Capacity : Y Ped. Start . End i Delay Delay _Arru_rmg
Segment - Stream (veh/min) . (veh/min) . O} Flow : Queue Queue: (veh.min/ {veh.min/ ; Vehicle
: ; O{;\ .\6)0 (ped/min): {veh) : (veh) ! : ' segment) | Delay
! - Q ; ; : segment) : "
<‘é§\‘\ : ‘; : , (min)
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