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EXECUTIVE SUMMARY

On the instructions of Golder Associates Ireland Limited (Golder), consultants acting on behalf of
the Client, Cemex (ROI) Ltd. (Cemex), GeoTesting Ltd (GeoTesting) carried out a pavement
assessment survey (PAS) of approximately 1.9 km of the existing pavement along the L6042,
extending from the junction with the L2023 and extending to the Cemex property, in
Walshestown, Co. Kildare. The PAS was carried out to address Item 31 of the Further
information Request issued by Kildare County Council (planning reference 08/2159) dated
25/02/09

Three traffic scenarios were considered based on projected traffic volumes presented in the
revised Traffic and Transport Assessment Report prepared by PMCE Ltd (September 2009) for
the proposed development by Cemex at Walshestown as summarised in the table below. The
cumulative traffic is shown in terms of million standard axles.

Table 1 Traffic scenarios based on projected traffic volumes (PMCE, 2009)

Scenario Description Cumulative Traffic (msa)

1 Background traffic, i.e. local traffic with no local

industrial component

1.03

2 Background traffic, plus truck traffic due to local

operations of CPI and Behans

1.74

3 Background traffic, plus truck traffic due to local

operations of CPI, Behans and Cemex

2.34

Based on a visual condition survey, the majority of the pavement section had Pavement Condition
Index (PCI) values in the 40 to 60 range indicating a predominant Fair to Poor condition overall.
The Falling Weight Deflectometer (FWD) of structural capacity survey indicated the minimum
overlay requirements for the Scenario 2condition ranged from 50 to 80 mm. For the Scenario 3
traffic, the minimum overlay requirements increase to 50 to 90 mm.

To upgrade the subject 1.9 km section of the L6042 to sustain the predicted traffic volumes as
anticipated in Scenario 3 (i.e. 4.7 msa), the following actions are recommended for each zone:
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Table 2 Recommended actions

Zone Chainage

ranges

Action required

1 0 to 50 No action required

2 50 to 400 Repair localised distressed areas, as required and overlay

with 50mm of Asphalt, comprising 50mm Wearing Course.

3 400 to 850 Repair localised distressed areas, as required and overlay

with 90mm of Asphalt, comprising 40mm Wearing Course

over 50mm Base Course.

4 850 to 1900 Repair localised distressed areas, as required and overlay

with 80mm of Asphalt, comprising 40mm Wearing Course

over 40mm Base Course.

It is assumed that only one overall overlay strategy will be implemented, i.e. Scenario 3. To
implement Scenario 1 or 2 upgrading knowing the projected traffic would not make sense and
would not provide a serviceable pavement for the design period. Assuming Scenario 3 upgrading
is implemented then Cemex would be responsible for the additional 10mm of overlay required on
Zone 3 and for the additional 30mm overlay required on Zone 4.

The survey suggests that approximately 1.4km of the road section has a paved width less than
what is recommended by PMCE Ltd and widening should be undertaken irrespective of the
proposed development by Cemex.

.
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1.0 INTRODUCTION

On the instructions of Golder Associates Ireland Limited (Golder Associates), consultants acting
on behalf of the Client, Cemex (ROI) Ltd. (Cemex), GeoTesting Ltd (GeoTesting) carried out a
pavement assessment survey (PAS) of approximately 1.9 km of the existing pavement along the
L6042, extending from the junction with the L2023 and extending to the Cemex property, in
Walshestown, Co. Kildare (Drawing 01-Appendix A). The Pavement Assessment Survey (PAS)
was carried out to address Item 31 of the Further Information Request (FIR) issued by Kildare
County Council (Planning Reference 08/2159) on 25/02/09.

Item 31 of the FIR reads as follows:

“31: Given the scale, type & duration of traffic associated with the proposed development, Applicant is

requested to undertake and submit analysis & results of a pavement assessment survey (PAS) of public road

L6042 from its junction with public road L2023 to the existing site entrance. PAS is necessary to establish

the baseline structural condition of the existing pavement. PAS should make recommendations with regard

to the required improvement of the existing pavement structure incl. increased widths to adequately

accommodate the scale and type of traffic that will be generated by the proposed development. It is

proposed that any grant of permission should be conditional on the recommended road improvements being

implemented by the Applicant."

Accordingly, the PAS was conducted to:

 Establish the baseline structural condition of the existing pavement; and

 Make recommendations with regard to the required improvement of the existing pavement
structure including increased widths to adequately accommodate the scale and type of
traffic that will be generated by the proposed development.

GeoTesting carried out the PAS with respect to baseline conditions and required improvements to
the structural condition of the pavement, Golder Associates carried out and supplied a road width
survey, and PMCE Ltd, traffic consultants on the project team provided axle loadings for three
traffic scenarios and also recommendations on increased road widths for the existing and currently
approved HGV traffic which will be added to by the proposed Cemex development.
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2.0 SCOPE

The extent of the investigation was as directed by Golder Associates and comprised determination
of pavement structural performance by a Visual Condition Survey (VCS) and Falling Weight
Deflectometer (FWD) survey; and the preparation of a report on the findings including
recommendations for any improvements or upgrading required.

Three traffic scenarios were to be considered based on projected traffic volumes provided by
PMCE Ltd., traffic consultants. The traffic scenarios were defined in terms of the estimated
cumulative traffic loading from 2009 to 2027 in terms of millions of standard axles (msa). The
traffic scenarios are presented in Appendix B. The three scenarios are summarised in Table 3
Summary of Traffic Scenarios and Axle Loads (millions of standard axles (msa) below.

Table 3 Summary of Traffic Scenarios and Axle Loads (millions of standard axles (msa)

Scenario Description Cumulative Traffic (msa)

1 Background traffic, i.e. local traffic with no local

industrial component

0.52

2 Background traffic, plus truck traffic due to local

operations of CPI and Behans

1.75

3 Background traffic, plus truck traffic due to local

operations of CPI, Behans and Cemex

2.37
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3.0 SITE LOCATION

The L6042 pavement was evaluated from the junction with the L2023 at Beggars End to the
Cemex site entrance in Walshestown, Co. Kildare. The pavement as surveyed is detailed in the
Location Map in Appendix 1. Chainages have been assigned from CH 0m at the junction with the
L2023 to CH 1900m at the Cemex site entrance.

4.0 VISUAL CONDITION SURVEY

A Visual Condition Survey (VCS) of the subject 1.9 km of road has been previously performed on
the 12 September 2008 by a Senior Pavement Engineer. Details of this survey have been
incorporated into this report to form an integrated analysis of the pavement.

The Pavement Condition Index (PCI) has been established for the pavement. The PCI values
assigned are to a maximum of 100 representing excellent condition. The table below summarises
the condition categories corresponding to the range of PCI values.

Table 4 Condition categories for a Visual Condition Survey (VCS)

PCI Category

80-100 Excellent

70-80 Very Good

60-70 Good

50-60 Fair

40-50 Poor

20-40 Very Poor

0-20 Failed

PCI values less than about 50 indicate a pavement in poor condition requiring maintenance and/or
remedial works to restore serviceability. A graphical representation of observations from the VCS
is contained in Figure 3 following the text of this report. The majority of the pavement section
had PCI values in the 40 to 60 indicating a predominant Fair to Poor condition overall. Because
the VCS and the FWD survey assess different aspects of the pavement, there will not be complete
correlation with the two results. However, the VCS results assist in establishing optimum
rehabilitation strategies.

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:17:21:12



October 2009 - 6 - 09 5071 50022
Cemex (ROI) Ltd. B.0 Pavement Assessment Survey

5.0 FALLING WEIGHT DEFLECTOMETER SURVEY

The Falling Weight Defelectometer Survey (FWD) field work was carried out on 20th June 2009.
It comprised analysis of approximately 1900m of both lanes of single lane carriageway at
approximately 50m centres. The FWD survey was conducted using the JILS FWD 2000
transported by a Nissan Patrol 4WD, both owned and operated by GeoTesting Ltd. Deflection
readings were recorded at approximately 50m centres along the kerbside Wheel Track Zone
(WTZ) in both directions commencing at CH 0m on the L6042, and terminating at the northern
extremity of site entrance at CH 1900m.

The analysis of the FWD data was performed using the Elmod 6 software package. This allows
pavements to be analysed like most other civil engineering structures, i.e., through the use of
calculated and allowable stresses and strains at critical points within the pavement structure.
Pavement structural deficiencies can be established based on any required projected traffic
loading.

6.0 FALLING WEIGHT DEFLECTOMETER ANALYSIS

6.1 Interpretation

The deflection results from the FWD survey are provided on Figure 1. The estimated surface
moduli values are shown on Figure 2. A material’s resilient modulus is an estimate of its modulus
of elasticity (E). While the modulus of elasticity is stress per unit strain, resilient modulus is the
equivalent modulus for rapidly applied loads, similar to those experienced by road pavements
under moving vehicles. Typical resilient modulus values in MPa would be as follows:

 Concrete ~25,000

 Lean Concrete ~10,000

 Hot Mix Asphalt ~1,500 to 4,000

 Granular Subbase ~100 to 300

 Subgrade ~20 to 100

The pavement Surface Modulus is the overall combined stiffness of the road and can be used to
provide an assessment of future life. It is calculated by taking the applied stress under the FWD
applied load and dividing it by the measured maximum deflection under the centre of the load.

The FWD survey produced results which indicated that the pavement may be analysed as four
distinct subsections. These areas are as follows:
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Table 5 FWD Survey Assessment Zones

Zone Chainage Length (m)

1 0 to 50 50

2 50 to 400 350

3 400 to 850 450

4 850 to 1900 1050
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6.2 According Structural Deficiencies

Results obtained for Deflection and Surface Modulus are detailed overleaf. The results for the left
hand side (LHS), i.e. southbound lane, are detailed in Table 6. The results for the right hand side
(RHS), i.e. northbound lane are detailed in Table 6. Corresponding results for the VCS are shown
for comparison. Table 7 summarises the estimated structural deficiency of each pavement section
in terms of equivalent asphalt overlay thickness. Essentially structural conditions are uniform
across the width of the road.

The minimum overlay requirements for the background traffic condition range from 0 to 40 mm.
For the Scenario 3 traffic, the minimum overlay requirements increase to 0 to 90 mm.
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Table 6 Pavement Assessment Survey Results for both lanes of L6042

Station
(Km)

PCI

South bound (LHS) lane North bound (RHS) lane

Deflection
(micron)

SM
(MPa)

Deflection
(micron)

SM
(MPa)

0

40

165 1080 178 1031

0.001 200 870 - -

0.05 162 1079 151 1223

0.1 55 318 534 311 530

0.15 414 421 392 463

0.2 327 516 565 312

0.25 50 363 477 277 669

0.3 342 497 390 471

0.35 45 288 581 375 490

0.4 280 604 332 538

0.45 60 256 656 379 476

0.5 325 502 662 275

0.55 55 374 444 531 344

0.6 554 300 435 416

0.65 60 400 427 695 262

0.7 411 421 378 486

0.75 65 312 573 352 526

0.8 516 329 547 322

0.85 65 426 414 703 245

0.9 297 558 300 593

0.95 70 245 674 420 424

1 383 447 408 445

1.05 60 239 711 321 559

1.1 234 771 561 310

1.15 60 325 548 325 560

1.2 226 780 167 1086

1.25 50 295 589 345 517

1.3 288 626 473 373

1.35 55 255 676 410 403

1.4 389 460 320 557

1.45 60 316 557 276 640

1.5 212 833 171 1050

1.55 50 355 488 513 341

1.6 261 675 330 542

1.65 50 282 611 189 985

1.7 304 571 220 805

1.75 45 257 680 331 536

1.8 263 667 207 872

1.85 45 251 666 145 1229

1.9 331 534 532 313
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Table 7 Chainage & Overlay Scenarios

Station
(Km)

Scenario 1

Background
Overlay (mm)

Scenario 2
Behan & CPI
&
Background
Overlay (mm)

Scenario 3

Behan & CPI
& Cemex &
Background
Overlay (mm)

0
0 0 00.001

0.05

0.1

40 50 50

0.15

0.2

0.25

0.3

0.35

0.4

0.45

40 80 90

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

40 50 80

0.95

1

1.05

1.1

1.15

1.2

1.25

1.3

1.35

1.4

1.45

1.5

1.55

1.6

1.65

1.7

1.75

1.8

1.85

1.9
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6.3 Zone 1 Chainage 0 to 50m

This area of pavement extends from the junction of L2023 at Beggars End to CH 50. It displays
an average Surface Modulus in excess of 1050 MPa which indicates that this area of pavement is
of sufficient construction to cater for existing traffic levels in the long term, and indeed would
continue to perform adequately in the medium term with the projected increased traffic loadings
for Scenario 2 and 3. Average estimated remaining life span at predicted traffic levels is in excess
of 20 years.

6.4 Zone 2 Chainage 50 to 400m

Results for deflection and Surface Modulus of the section of pavement extending from CH 50 to
CH 400 confirm this road to be in generally poor condition. It displays an average Surface
Modulus of 507 MPa which indicates that this pavement cannot continue to perform under
projected future traffic loadings, including under baseline and added loads from the two
‘approved’ developments. This area requires an asphalt overlay of 40 to 50 mm depending on
traffic scenarios.

6.5 Zone 3 Chainage 400 to 850m

Results for deflection and Surface Modulus of the section of pavement extending from CH 400 to
CH 850 show it is also in poor condition. It displays an average Surface Modulus of only 412
MPa which indicates that this pavement cannot continue to perform under projected future traffic
loadings including under baseline and added loads from the two ‘approved’ developments. This
area requires significant asphalt overlay of between 40 to 90 mm depending on traffic scenarios.

6.6 Zone 4 Chainage 850 to 1900m

Results for deflection and Surface Modulus of the section of pavement extending from CH 850 to
CH 1900 and is in fair to poor condition. While there are areas that exhibit reasonable results,
there are also areas showing high deflections under load. When analysed in its entirety this
section displays an average Surface Modulus of 625 MPa which indicates that this pavement
cannot continue to perform under projected future traffic loadings including under baseline and
added loads from the two ‘approved’ developments. The projected asphalt overlay deficiencies
range from 40 to 80 mm depending on traffic scenarios.
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7.0 RECOMMENDATIONS

7.1 General

With respect to recommendations for upgrading of the existing pavement, we have considered an
overlay option as being most suitable in all areas. All calculations are based on the data retrieved
during FWD analysis. The Benkelman Beam method was employed to determine overlay
recommendations based on the estimated Surface Modulus values, and the projected future traffic
loading of 2.37 msa corresponding to design traffic to 2027 for Scenario 3.

7.2 Rehabilitation Strategy

To upgrade the subject 1.9 km section of the L6042 to sustain the predicted traffic volumes as
anticipated in Scenario 3 (i.e. 2.37 msa), the following actions are recommended for each zone:

Table 8 Recommended upgrade actions for each zone
Zone Action required

1 No action required

2 Repair localised distressed areas, as required and overlay with 50mm

Wearing Course.

3 Repair localised distressed areas, as required and overlay with 90mm of

Asphalt, comprising 40mm Wearing Course over 50mm Base Course.

4 Repair localised distressed areas, as required and overlay with 80mm of

Asphalt, comprising 40mm Wearing Course over 40mm Base Course.

Table 7 above can be used to indicate the overlay requirements for Scenarios 1 and 2. It is
assumed that only one overall overlay strategy will be implemented, i.e. Scenario 3. To
implement Scenario 1 or 2 upgrading knowing the projected traffic would not make sense and
would not provide a serviceable pavement for the design period. Assuming Scenario 3 upgrading
is implemented then Cemex would be responsible for the additional 10mm of overlay required on
Zone 3 and for the additional 30mm overlay required on Zone 4.

7.3 Lane Width Deficiencies

A land surveyor from Golder Associates measured the existing lane widths at 50 m intervals along
the 1.9 km road section. These measurements are presented on Drawing 1 (Appendix A).
Recommendations on carriage way improvements are presented by PMCE Ltd (Appendix B). It
is recommended that for an access road carrying frequent haul trucks, minimum 3m wide lanes are
required. The survey suggests that approximately 1.3km of the road section has a paved width
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less than the minimum 6m required. The minimum paved carriageway width is 4.7 m. For minor
deficiencies, up to about 0.3m, widening can be achieved by excavating to a depth of 300 mm and
placing Clause 804 compacted to flush with existing pavement. The new overlay should extend
out to the required width. For widening beyond 0.3 m, excavation at the edge of the existing
pavement should extend to 300 mm. Place Clause 804 compacted to 50mm below existing
pavement surface. Place 50 mm of asphalt Base Course to flush with existing pavement. Then
place new overlay over required 6.0 m width.
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Figure 1 Measured deflections

Figure 2 Surface modulus
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Figure 3 Visual Condition Survey observations
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APPENDIX A

Site Location Map
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APPENDIX B

PMCE letter Re. Axle Loading on the L6042 County Road
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April 2009 Planning Ref 08/2159 F.I. Qustion 23 Proj. No. 08507150022

Walshestown - Pond 'C' Size Naas, Co. Kildare
SUBJECT Settling Calculations
Proj. No. Made by Date 6th April 2009
Ref. Checked Sheet 1 of 2

Reviewed

Catchment area - total reporting to pond 'C' 37,720 m2 see sheet 2
Net Precipitation 272 mm/year (Naas )

Water quantity m3 m3/day m3/mon m3/hr m3/s l/s
average annual rain fall 1961-1990 10,260 28 855 1.17 0.0003 0.33
winter rainfall 30 year Av.(Oct,Nov,Dec,Jan) 5,902 48 1,476 2.02 0.0006 0.56

Water Management Flow Schematic (Maximum flow during winter months)
From Process Area 2.0 m3/hr Discharge to

1180 m2 receiving watercourse
V=Q/A
where 2.0 m3/hr
V= particle vertical falling speed. 0.6 l/s
A= area of pond
Q=inflow rate= outflow

Settlement Lagoon (Pond 'C')
m2

Max. area available 1,180
Effective area 389

For Particles of relative density 2.65 , 1.5 & 1.2
For sand of relative density 2.65 in water at 10 degC S.G. 2.65 1.5 1.2
Pond Settling Efficiency 33% particle size

Q max. 0.0006 m3/s mm cm/s cm/s cm/s
0.4 4.2

pond area Falling speed (Q/A) 0.2 2.1 0.7 0.5

m2 cm/s 0.1 0.8 0.2 0.13
50 0.00112 0.04 0.21 0.04 0.03

100 0.00056 0.02 0.062
150 0.00037 0.01 0.015 0.002 0.0008
350 0.00016 0.005 0.0004 0.0002

0.004 0.0025

8507150022 CJP

GFP

Falling speed

GFP

POND C

P:\PROJECTS\5. MINING\CEMEX (ROI)\Walshestown\09 5071 50022 - Addition Adv - Walshestown\9. WORKING NOTES\FI Response\Appendices\Appendix 11 Settling
Pond Calcs\Walshestown Settlement calcs for Pond C.gfp.xlsx printed 13/11/2009

0.004 0.0025
0.002 0.00027

The falling speed for particles greater than 0.002 mm is greater than that calculated for Pond 'C'
even when allowance is made for :-
(a) A Pond Settling Efficiency = 33%
(b) Winter rainfall of 2.02 m3/hr

Therefore:
Particles within this size range have a vertical falling speed greater than Q/A and will settle out before they reach the outlet.
Pond 'C', area 1180 m2 will remove all particles sized 0.002mm and greater.

Speed of horizintal flow =Q/bd

time of horizonal flow = L/(Q/bd) = Lbd/Q

d/V = Lbd/Q from which V = Q/Lb = Q/A
Where A is the surface area of the pond.

Particles with a speed less than Q/A will be removed in the same proportion as their speed bears to Q/A.
Ref: " Water Supply" Twort & Law.

A particle of silt entering the pond with a
verticle falling speeed of V. Then:-

Time for falling distance d is d/V, for the
particle to reach the bottom before the water
leaves the pond the fall time must equal the
time for horizontal flow, ie.

This is the limiting speed of fall to enable the particle to reach the bottom of the pond. All particles with a speed greater than Q/A will
reach the bottom before the outlet end of the pond.

P:\PROJECTS\5. MINING\CEMEX (ROI)\Walshestown\09 5071 50022 - Addition Adv - Walshestown\9. WORKING NOTES\FI Response\Appendices\Appendix 11 Settling
Pond Calcs\Walshestown Settlement calcs for Pond C.gfp.xlsx printed 13/11/2009
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April 2009 Planning Ref 08/2159 F.I. Question 23 Project No. 08507150022

Walshestown - Pond 'C' Size Naas, Co. Kildare
SUBJECT Storm Water Calculations
Proj. No. Made by CJP Date 6th April 2009
Ref. Checked Sheet 2 of 2

Reviewed

Storm water
100 year event
Naas 38.7 mm

20% 46.4 mm

Rainfall volume of
intensity Routing Volumetric Run-off Storage

Area mm/hr Coefficient run-off coef. rate required
m2

i Cr Cv m3/s m3

15,250 46.4 1 0.6 0.118 425
2,300 46.4 1 0.15 0.004 16
13,630 46.4 1 0.4 0.070 253
6,540 46.4 1 0.15 0.013 46
37,720 0.205 740

m3/s m3

Receiving Collection in pond 'C' 0.205 740

Therefore:
740 m3

Pond 'C'
Surface Area 1,180 m2

Required Freeboard to accommodate storm water 0.63 m

8507150022

Catchments

Total site

Settling ponds require an additional storm water
capacity of:-

Description

Process Area
Gravel Area (Original Offices)
Steep Grassed
Flat Grass

P:\PROJECTS\5. MINING\CEMEX (ROI)\Walshestown\09 5071 50022 - Addition Adv - Walshestown\9. WORKING NOTES\FI Response\Appendices\Appendix 11 Settling Pond
Calcs\Walshestown Settlement calcs for Pond C.gfp.xlsx printed 13/11/2009
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For Particles of relative density 2.65 , 1.5 & 1.2
SG 2.65 1.5 1.2
particle size

mm cm/s cm/s cm/s
0.4 4.2
0.2 2.1 0.7 0.5
0.1 0.8 0.2 0.13

0.04 0.21 0.04 0.03
0.02 0.062
0.01 0.015 0.002 0.0008

0.005 0.0004 0.0002
0.004 0.0025

Falling speed
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C o r n h a i r l e  C o n t a e  

C h i l l  D a r a  
K i l d a r e ,  
c o u n t y  c o u n c i l  *1 I *  4 

Date: 2"d September 2008 
" Y 

, .  
I 

1 
l 

I 

I- 

For the attention of: 
t SEp: 1 

1 F r  
t 

Aoife Loughnane, Inspector, ! i 
Office of Climate Licensing and Resource Use. 

Regional Inspectorate 
McCumiskey House, 
Richview, 
Clonskeagh Road, 
Dublin 14 

. "* .---___ ~ - _  Environmental Protection Agency (EPA) .4 

I refer to your correspondence dated 5/8/08, relating to the above waste licence 
application and refer to the applicants online application form and accompanying details 
outlined in section B3. It is noted that the applicant makes particular reference to 
planning permission 592/93 and 97/1497 (refer section B3). It is the view of the Planning 
Authority that the applicant has failed to adequately demonstrate through the submission 
of appropriate documentation that a valid permission exists for the development proposed 
with particular reference to: 

a) 

b) 

c) 

the nature of development now proposed and in particular the recycling of 
construction and demolition waste 
absence of details of the restoration profile authorised under planning 
permission(s) (i.e drawings and details from relevant EIS(s)) 
compliance with appropriate time periods within which restoration was to be 
ach icved 

It is recommend that the foregoing issues be clarified with the applicant. 

: 
i ( . I A - d \ r - - .  (uL..JAc \ . 

'' George Perry ' Senior Executive Officer 

Cornhairle Chontae Chill Dara, Aras Chill Dara, Pairc Devoy, An Nas, CO Chill Dara  
K i ldare  County  Counci l ,  Aras Chil l  D a r a ,  Devoy  Park, Naas ,  CO Ki ldare  
T 045 980200 F 045 980240 E secretar @kildarecoco ie www.kildare.ie/countycouncil 
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