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1. INTRODUCTION 

 
 

1.1 My full name is Paul James Roberts.  My experience and qualifications are 

set out in my evidence in chief dated 26 May 2015.  

 

1.2 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014 and that I agree to 

comply with it. I confirm that I have considered all the material facts that I 

am aware of that might alter or detract from the opinions that I express, 

and that this evidence is within my area of expertise, except where I state 

that I am relying on the evidence of another person.   

 

2. SCOPE 

 

2.1 My rebuttal evidence is provided in response to the evidence in chief filed 

by the following witnesses / parties on 10 June 2015: 

 

(a) Ainsley McLeod, Jonathan Richards and Ian Clark for the Crown 

(NZTA) (#495); 

(b) Avonhead Community Group submitter statement (#1018); 

(c) Timothy Ensor for Canterbury Aggregate Producer’s Group 

(#886); 

(d) Brian Warren for Canterbury Aggregate Producer’s Group (#886); 

(e) Raymond Edwards for R & H Properties Limited, R & H Properties 

Limited and Sandridge Hotel Limited (#1069), St Georges Hospital 

(#1073) and Urbis TPD Limited (#1074);  

(f) Andrew Metherell for various submitters1; and 

(g) Jeremy Phillips and Nicholas Fuller for various submitters2. 

 

2.2 I note for completeness that I have also read the evidence of the following 

witnesses on which I do not consider a response is necessary: 

 

                                                   
1  Progressive Enterprises Ltd  Bunnings Ltd  Kiwi Property Group Ltd and Kiwi Property Holdings Ltd 
2  Scentre New Zealand Limited (#742). NPT Ltd (#707). AMP Capital Palms Pty Ltd (#814). TEL Nominees Ltd (#816). 

Marriner Investments Limited (#378). Marriner Investments No 1 Limited (#380). Carter Group Limited (#380 Maurice 
Carter Charitable Trust (#385), Avonhead Mall Limited (#379). Maurice R Carter Limited (#377). Oakvale Farm Limited 
(#381). 880 Main North Road Limited (#1081). 7990 Limited (#7990). Peebles Group Limited (#1195). Peebles Family 
Trust (#1078). Tailorspace Investments Limited (FS#1322). 
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(a) Ainsley McLeod for the Crown (NZFS) (#495); 

(b) Angus Bargh and Vicky Barker for the Crown (#495); 

(c) Jan Cook for the Akaroa Civic Trust (#340); 

(d) Dean Chrystal for various submitters3; 

(e) Anne-Marie Head for CIAL (#863/FS #1359) and LPC (#915/FS 

1444); 

(f) Jane Murray for the CDHB (#648); and 

(g) Melanie Muirson and Teresa O’Neil for the CPIT (#756) and 

University of Canterbury (#797). 

 

3. JONATHAN RICHARDS FOR THE CROWN [#495] (NZ TRANSPORT AGENCY) 

 

3.1 In his evidence, Mr Richards provides a very clear exposition4 of the need 

for the high trip generator (HTG) Rule (7.2.3.10). I agree with his support 

for both the HTG rule and the use of integrated transport assessments 

(ITAs), primarily because this will ensure that adverse effects on the safe 

and efficient operation of the transport network are appropriately assessed 

and mitigated. 

 

3.2 I appreciate that the New Zealand Transport Agency (NZ Transport 

Agency) and thus Mr Richards, understandably have a particular focus on 

the strategic road network and State Highways in particular. Mr Richards 

does note however5 that the role of the NZ Transport Agency also includes 

funding for transport infrastructure maintenance and improvements, a 

significant element of which goes to territorial authorities such as the 

Christchurch City Council (Council). 

 

3.3 In my opinion all roads that intersect with State Highways (particularly local 

Major Arterials) require a similar level of protection in order that the 

strategic transport network may function effectively as a whole. I therefore 

strongly support the strengthened recognition of the wider strategic 

transport network (compared to the notified Proposal) outlined by Mr 

Richards6.  

                                                   
4
  Statement of Evidence of Jonathon Paul Richards on Proposal 7 (Transport) 10 June 2015, in particular paragraphs 

7.1-7.4. 
4
  Statement of Evidence of Jonathon Paul Richards on Proposal 7 (Transport) 10 June 2015, in particular paragraphs 

7.1-7.4. 
5
  Ibid 4., paragraph 5.1 

6
  Ibid 4., paragraph 3.4 
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4. AINSLEY MCLEOD FOR THE CROWN [#495] (NZ TRANSPORT AGENCY) 

 

4.1 Ms McLeod has suggested the replacement of the explanatory table in 

7.3.19 with a new flow chart that shows the consent path and the 

assessment matters that apply (see paragraph 8.35 of her evidence).  This 

flow chart was the subject of discussions at informal meetings with the 

Crown and Council, and has been updated to reflect the Council's position 

as set out in Attachment A of Mr Falconer's rebuttal evidence.   I agree with 

Mr Falconer where he states7 in his rebuttal that this flow diagram more 

concisely shows the HTG process and will assist plan users to navigate 

through the rule more easily.  The flow diagram accurately reflects the 

process to determine the level of the ITA required, whether resource 

consents are necessary and the appropriate assessment matters to be 

considered depending on the nature of the proposed activity and its 

location.  Consequently, I support the inclusion of the flow diagram which is 

reflected in the amended Transport Proposal attached to Mr Falconer’s 

rebuttal evidence as Attachment A.  

 

5. IAN CLARK FOR THE CROWN [#495] (NZ TRANSPORT AGENCY) 

 

5.1 In general I agree with the opinions expressed by Mr Clark in his 

evidence8, in particular that: 

 

(a) the HTG thresholds to be applied, following mediation, are 

considerably higher than in the notified Proposal9; 

(b) this factor weakens the case for higher thresholds to be applied to 

KACs10; and 

(c) while there will be a measure of private vehicle congestion in and 

around KACs, a balance will need to be achieved in each case 

between maintaining the functioning of strategic transport 

networks and suitable functioning of the KACs11. 

 

                                                   
7
  Rebuttal Evidence, Mr David Falconer, 17 June 2015, paragraph 4.2. 

8  Evidence of Ian David Clark, Proposal 7 (Transport) High Trip Generators and Integrated Transport Assessments 
(as relevant to the New Zealand Transport Agency), 10 June 2015. 

9
  Ibid. 8, paragraph 11.1. 

10
  Ibid. 8, paragraph 11.1. 

11
  Ibid. 8, paragraph 12.5(c)-paragraph 12.10. 
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5.2 The exception to my agreement with Mr Clark's evidence is around his 

view of appropriate activity status for HTG activities that lie below the 

proposed thresholds for Full ITAs.  

 

5.3 Mr Clark states his support12 for a Controlled Activity status for activities 

that lie between the thresholds for HTG (the ‘Basic ITA Threshold’ and ‘Full 

ITA Threshold’) - provided that all sites seeking direct access onto state 

highways or crossing railway lines remain Restricted Discretionary. 

 

5.4 Mr Falconer, in his rebuttal evidence13, has outlined his assessment of the 

potential merits of either retaining a Restricted Discretionary status for all 

HTG activities (including those that fall below a full ITA Threshold) or 

moving to a Controlled Activity Status, as supported by Mr Clark (and the 

majority of the other experts who conferenced on this matter). I prefer Mr 

Falconer’s assessment. 

 

5.5 As outlined in my own Evidence in Chief14, the existing (operative City 

Plan) provisions provide for assessment of HTG activities that generate 

more than 250 vehicles per day (vpd) as Restricted Discretionary activities. 

In Attachment 1, I provide a selection of local examples of situations 

where these existing provisions have enabled the consent authority 

(through conditions) to achieve what are, in my opinion, better transport 

outcomes than may have otherwise occurred. I also provide some 

examples where the existing provisions have (in my opinion) failed to 

produce such outcomes.  

 

5.6 The limited examples in Attachment 1 provided, support my opinion that: 

 

(a) an HTG provision is of fundamental importance to achieve the 

Plan’s transport objectives or, put another way, good transport 

outcomes; 

(b) the Operative City Plan HTG provisions and in particular 

Assessment Matters could be more simply and clearly expressed; 

and 

                                                   
12

  Ibid. 8, paragraph 11.9 
13

  Ibid. 7, section 27. 
14

  Evidence of Paul James Roberts on Transport Proposal (Car Parking and ITA’s), 26 May 2015, Attachment E 
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(c) Controlled Activity status could prevent better outcomes from 

being achieved, for the reasons above and as outlined by Mr 

Falconer in his rebuttal evidence15. 

 

5.7 I do accept that conditions may be imposed for Controlled activities. 

However, it is my view that if resource consent applications for HTG 

activities were controlled, for the examples I have provided where good 

outcomes have been achieved (see Attachment 1), Council may not have 

been so successful in securing the conditions that enabled these.  This is 

because with a controlled activity status, there would have been less 

leverage to address the concerns that was available through a Restricted 

Discretionary application. 

 

5.8 Mr Clark and I noted in the Joint Conferencing Statement16 that if the 

activity status of activities requiring basic ITAs were to change, then our 

opinion is that the thresholds for basic ITAs should be lower. For my own 

part, I believe that while a higher figure than the Operative City Plan 

(equivalent to 25 vehicles per peak hour (vpph)) would be appropriate to 

have particular regard to the Ministers' Statement of Expectations (i.e. 

increasing the number of Permitted Activities), a lower figure than 50vpph 

would be necessary to ensure other Objectives (in particular those for 

transport) are met. This is because, in my experience, the need for 

conditions to mitigate potential effects is often only made apparent through 

the rigour of assessment afforded by the rules. In my view a threshold of 

30vpph17 would however be appropriate, should the status of activities 

requiring a basic ITA be changed to Controlled from Restricted 

Discretionary. 

 

5.9 On the basis that all HTG activities will be subject to a restricted-

discretionary activity status, I support the Basic and Full ITA thresholds 

arrived at following conferencing and mediation, which are set out in Table 

1 of Mr Clark’s evidence. I can also confirm that these have been 

incorporated within the amended Transport Proposal presented as 

Attachment A to Mr Falconer’s rebuttal evidence. 

                                                   
15

  Ibid.7, section 27. 
16

  Expert conferencing statement (Integrated Transport Assessments), 3 June 2015, section 4.1 
17

  This would be a reduction relative to the thresholds agreed in the third joint statement (50vpph), but would be an 
increase relative to an equivalent Operative City Plan peak hourly-HTG threshold rate (25vpph). 
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5.10 As set out at paragraph 7.2(b)(i) of Mr Clark's evidence, the experts who 

caucused on this matter agreed that the thresholds for the HTG rule should 

be based on vpph, rather than vpd (the latter being adopted within the 

operative City Plan and the Council’s Revised proposal of 14 May 2015).  

 

5.11 The second Conferencing Statement further noted that it was agreed that 

“assessment thresholds should apply to the peak hours of the adjacent 

network (noting that this will not always be the ‘conventional’ weekday 

morning or evening peaks).”  Following further informal post-mediation 

conferencing among the experts, there have been discussions around how 

the Proposal would benefit from a more certain definition of the threshold 

for HTGs.  I have circulated a suggested definition to the experts (as 

outlined below).  At the time of filing this evidence, there has been no 

disagreement received on that definition18: 

 

"An activity will be deemed to exceed the threshold if the activity 

generates more than 50 vehicle trips an hour anytime between 3pm 

and 7pm on a weekday" 

 

5.12 I support this revision because: 

 

(a) it is simple and will add more clarity and certainty for compliance 

assessments; and 

(b) it will capture the key effects of bulk of potential activities (while 

noting that it provides a timeframe for the purposes of providing a 

clear threshold for HTGs, and when an ITA will be required, rather 

than necessarily limiting what may be an appropriate scope of that 

ITA, depending on the activity)  

 

                                                   
18

  This definition was circulated by Paul Roberts to the following experts Steve Abley; Andy Carr; Nick Fuller; Ian Clark; 
Ann-Marie Head; Melanie Muirson; Ray Edwards and; Tony Penny. (refer to ITA Conferencing Statement, 29 April 
2015 for the parties they each represent). 



26339275_1.doc  9 
 

6. AVONHEAD COMMUNITY GROUP [#1018] (Submitter Statement) 

 

6.1 The Avonhead Community Group (ACG) oppose the removal of minimum 

parking requirements (MPR) for activities in neighbourhood centres and 

HTGs and seek that MPR be retained in order to prevent negative 

externalities of developments in the form of on-street  parking  and  loss  of  

residential  amenity  for  nearby residents and the local community. 

 

6.2 I acknowledge a number of the concerns raised by this submitter, which 

relate to consents granted under the operative HTG Rule. In my opinion 

(and unfortunately) more robust application of ITA principles and greater 

clarity over the application of the Operative City Plan HTG assessment 

matters could have improved the particular situation the submitter cites19, 

as sufficient parking to meet parking demand could have been provided or 

the effects of undersupply could have been better mitigated through, for 

example, encouraging cycling (by providing more cycle parking/showers), 

encouraging car-pooling through preferential parking, and encouraging 

working from home. 

 

6.3 In my opinion, such a situation will be less likely to occur in the future 

because greater weight and clarity should be provided via the revised 

proposal put forward by Mr Falconer e.g. Objective 1(iv), Objective 2 (g) 

and Rule 7.2.3.10 of the revised proposal (including the proposed 

assessment matter for parking). In my opinion these should provide clearer 

guidance and thus better protection to reduce the risk of such a situation 

arising in the future (compared to the operative City Plan HTG Rule). 

 

6.4 However I do not, on balance support the retention of MPRs for HTG 

activities, as requested by this submitter. My reasons for support of the 

Council’s proposal to exclude HTG’s from MPR (Rule 7.2.3.1) and retain 

an assessment of parking for HTG’s under Rule 7.2.310 are set out in my 

evidence in chief20. 

 

 

                                                   
19

  This is the Airport Business Park and its surrounds. The site is located at 92 Russley Road and I have provided an 
expanded summary of this case within Attachment 1 (example 11). 

20
  Ibid. 14, paragraphs 6.1-6.22, 6.27 and 6.48. 
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7. TIMOTHY ENSOR FOR CANTERBURY AGGREGATE PRODUCERS GROUP 

[#886] 

 

7.1 My evidence in chief21 sets out the proposed addition to the notified 

Proposal of a rate of car parking provision for quarrying and ancillary 

aggregate processing activities which the Council has within its Revised 

Proposal. Mr Ensor suggests22 that, while such amendments will make 

compliance easier, it does not remove what is (in his view) a requirement 

with little value. He suggests that this will cause additional compliance 

costs with no environmental gain and place unnecessary reliance upon the 

resource consent process. 

 

7.2 Mr Ensor also suggests23 that the issues associated with transport within 

rural areas (where Quarrying activities take place) differ significantly from 

those within an urban setting and that a  key example of this is car 

parking requirements. He suggests that activities “generating the 

requirement for large numbers of carparks need to be controlled differently 

within an urban setting as opposed to a rural environment, due principally 

to the general availability of land.”  

 

7.3 While I agree that different treatment may be warranted, I also consider 

that potential adverse effects may still need to be controlled and, 

potentially, mitigated. I do not therefore agree with Mr Ensor that the 

blanket exception he seeks from car parking standards for quarry activities 

would be appropriate. The availability of space within a quarry will naturally 

be directed towards accommodating the principal quarrying activities, such 

that there may be the potential to lead to off-site transport effects (including 

safety issues associated with parking on the shoulders of what may be 

narrow rural roads). The provision of the minimum parking standards 

proposed by Council are therefore, in my view, appropriate to safeguard 

against such effects. 

 

7.4 It is, in my view, therefore appropriate to adopt a standard of (car) parking 

for such activities. The rate in the Revised Proposal of 14 May 2015 and in 

Attachment A of Mr Falconer's rebuttal evidence is 11 spaces/ 800m² GFA 
                                                   
21

  Ibid. 14, paragraph 6.28(e) 
22

  Evidence of Timothy Alistair Deans Ensor, 10 June 2015, paragraph 28 
23

  Ibid. 22, paragraph 24 
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for staff and 1 space/ 800m² GFA (with a 1 space minimum) for visitors. In 

my view this is appropriate and will not represent an onerous provision, 

either in a compliance assessment, or to achieve in practice. This rate will 

likely be fairly minimal, given that it is based on GFA (of on-site buildings) 

rather than, for example, the number of staff that may actually be on-site at 

various times. Should a non-compliance exist it should (in my view) 

ensure, through the assessment matters, that potential effects of the 

activities are appropriately assessed and potentially mitigated, if 

necessary. 

 

7.5 In objecting to assessment of amenity matters, I suggest that at paragraph 

35 of his evidence, Mr Ensor has, perhaps, confused that the ‘land-use’ 

evaluation (zoning) essentially is about the potential amenity effects of the 

quarrying activity itself (internal) on its surrounds – rather than the 

transport-focused assessment on amenity values adjacent to surrounding 

roads affected by quarrying transport.  As outlined by Mr Falconer24, 

access to quarries can potentially create adverse amenity effects on the 

surrounding area, in particular residential activities, such as dust and noise 

from heavy vehicles accessing a quarry. I further agree with Mr Falconer 

that the clause he has outlined for HTG quarry activities within the 

amended Proposal will appropriately enable quarries in the Rural Quarry 

Zone to operate, while also providing appropriate safeguards against the 

potential for significant adverse effects, e.g. on surrounding residential 

activities. 

 

 

8. BRIAN WARREN FOR CANTERBURY AGGREGATE PRODUCERS GROUP  

[#886] 

 

8.1 At paragraph 33 of his evidence, Mr Warren outlines the traffic generation 

characteristics of quarries.  There are various factors that affect these 

characteristics, but my understanding is that there are regular heavy 

vehicle movements; such is the nature of quarrying activities. 

 

                                                   
24

  Ibid. 7, paragraph 18.2. 
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8.2 It has long been recognised that use by heavy vehicles can have a 

disproportionate effect on the life/maintenance of roading infrastructure. 

This is because small increases in individual axle loadings induce 

disproportionately large decreases in road pavement structural life; hence 

a pro-rata calculation e.g. based on simple vehicle numbers, is 

inappropriate (and un-conservative). Put another way, the potential impact 

of a truck (loaded or unloaded) is not equivalent to the potential impacts of 

a single car. 

 

8.3 A recent paper on the effects of Increased Axle Loadings on Local Roads, 

prepared on behalf of Auckland Transport by Graham Salt and David 

Stevens of Geosolve Ltd, is included as Attachment 5 to this evidence. In 

my view, this provides an excellent description of the potential effect of 

heavy vehicles on the structural integrity of roads – and the potential 

effects on, for example, maintenance costs. 

 

8.4 The paper explains that the concept of exponential wear rates originated in 

the late 1950s, with a major US study of test pavements subject to heavily 

loaded vehicles. Pavement wear was found to relate to the ratio of each 

axle load to an equivalent standard (8 tonne) axle load (ESA), raised to the 

4th power. In effect this means that for a pavement designed to last 25 

years under 80 kN axles, if subject to the same number of axle loads but 

20% heavier (i.e. 1.2* 80 = 96 kN), then the wear (rate) will increase 

exponentially by 1.2 raised to the 4th power (i.e. double to 2.07). Hence 

the pavement structural life would then be expected to reduce to about 12 

years rather than 25 years.  

 

8.5 This ‘4th power’ relationship was used for many decades, before 

researchers proposed a wider range of what were then termed load 

damage exponents. In effect, while these more recent research methods 

have confirmed that the ‘4th power’ relationship is still broadly applicable 

primarily to high quality highways with thick structural asphaltic concrete, 

substantially higher exponents (between 5 and 12) may, in fact, be 

applicable to many local (NZ) roads. 

 

8.6 ITA assessment matter (7.3.19 (4)) set out within Revised Proposal 14 

May 2015 was that for activities that will generate more than 250 heavy 
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vehicle trips per day “whether there are any transport effects from these 

trips on the transport network" for heavy vehicle movements. This provision 

was consistent with the ITA trigger threshold then proposed (included 

under Rule 7.3.2.10) of “≥ 250 vehicle trips per day”. 

 

8.7 As noted within the Conferencing Statement25, the assembled experts 

considered that in respect of proposed Assessment Matter 4: “Revised 

Proposal 7 is appropriate, but the experts considered that 250 HCVs per 

day seems high”. 

 

8.8 This contrasts with the proposition of Mr Warren, who suggests that it 

would be onerous, arguing, for example, that “the proposed consent trigger 

would seem to defeat the purpose of that (the Quarry) zone”26.  I note that 

the CAPG have not provided any evidence from a traffic expert on this, or 

attended expert conferencing or mediation. I remain of the same opinion as 

the other experts who attending conferencing, that this threshold level is 

likely to be too high for activities that may generate high volumes of trucks, 

bearing in mind both the proposed exemption for activities existing at the 

time the Proposal becomes operative and the damage-potential of trucks 

that I have outlined above. The Council’s primary two concerns for HTG 

regard the potential damage of trucks: 

 

(a) primarily around roads that may not be built to withstand high 

volumes of truck movements (which are more likely to be Collector 

and Local Roads); and  

(b) the potential impacts that this may have in terms of unanticipated 

and un-programmed expenditure. 

 

8.9 The amended Transport Proposal set out by Mr. Falconer amends the 

proposed threshold under Rule 7.2.3.10 only marginally (now being more 

than 250 heavy vehicle trips per day, it is expressed in this way to ensure 

consistency with the other thresholds agreed through mediation).  

Notwithstanding the likelihood that a threshold set at this level is high, I 

                                                   
25

  Expert Conferencing Statement, Transport Proposal, Topic 1 – Integrated Transport Assessments, 18 and 21 May 
2015, Section 4.5 

26
   Evidence of Brian Warren for Canterbury Aggregate Producers Group, 10 June 2015, paragraph 37 
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accept that it may represent an appropriate concession that accords with 

the Statement of Expectations. 

 

8.10 The HTG provisions (including the threshold and associated assessment 

for heavy vehicle activities) now set out within the amended Transport 

Proposal are thus, in my view, appropriate - both to ensure appropriate 

assessment of potential effects on safety and efficiency of heavy vehicles 

and the efficient use of resources (for maintenance), particularly on lower-

classification roads. 

 

9. RAYMOND JOHN EDWARDS FOR URBIS [#1074] AND OTHER SUBMITTERS27 

 

9.1 At paragraphs 10 and 12 of his evidence, Mr Edwards contends that a 

HTG rule is not necessary (at all). In this respect, I note that he is the 

exception among the traffic experts who caucused on the matter.28 

 

9.2 My understanding is that this is on the basis that, of his experience in over 

4,500 applications with which he has been involved, he is not aware of an 

instance where consent has been declined (as a result of the discretion 

afforded under the HTG). With respect, this assessment omits to 

acknowledge that a wide variety of appropriate mitigating measures have 

been incorporated within HTG developments, by virtue of the provisions of 

the operative City Plan that enable this consideration.  See the examples in 

Attachment 1. 

 

9.3 Mr Edwards suggests at paragraph 21 that the (operative Plan) HTG 

trigger thresholds are set too low. However, I note that he provides no 

evidence to support his assertion. I consider that one way to assess what 

the appropriate threshold is, is to determine how frequently a HTG 

resource consent goes through the application process without being 

amended in any way i.e. through imposed or volunteered conditions that 

varied an initial consent application proposal), to mitigate potential effects 

in order to promote safer and/or more efficient access to developments. 

While I have not carried out an extensive study, I have outlined examples 

in Attachment 1 that demonstrate a number of HTG resource consent 
                                                   
27

  R & H Properties Limited, R & H Properties Limited and Sandridge Hotel Limited (#1069), St Georges Hospital (#1073) 
and Urbis TPD Limited (#1074) 

28
  Expert Conferencing Statement (Topic 1 Statement, 29th April), paragraph 3.2 
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applications that required amendment to the plans and conditions before 

being granted.  This is because consents that breach the (operative) HTG 

thresholds do undergo an appropriately thorough Restricted Discretionary 

assessment, and this often results in modifications to appropriately mitigate 

the potential adverse effects that may otherwise have arisen. 

 

9.4 Table 1 on page 6 provided by Mr Edwards is useful. Use of this data 

confirms that the Council’s proposed removal of the 25 car parking space 

HTG threshold within the operative Plan, as proposed by Council, may 

have a significant effect on reducing the number of consent applications 

required - as outlined in the Evidence-in-Chief of Mr Falconer29.  For 

example, for those activities highlighted as being currently constrained by 

the 25-space limit, were this to be removed as proposed, then the size of 

these activities would increase to approximately 6,250m2 GFA for 

Warehouse activities, 1,330m2 for Offices and 25 and 38 units for 

residential and traveller’s accommodation activities respectively. The 

above floorspace thresholds (recalculated on the basis that a 25 parking 

space limit is removed) have, however been recalculated on the basis of 

retaining the existing Plan 250vpd limit.  This is now proposed to be further 

amended, based on a peak hour trip generation threshold that equates to 

around 50vpph – or roughly double the existing equivalent. As outlined in 

my comments on Mr Clark’s evidence above, this represents a 

considerable increase compared to the operative Plan, being 

approximately double. 

 

9.5 At paragraph 28 of his evidence, Mr Edwards considers the positions of the 

parties can be distilled into three options, paraphrased as follows: 

 

(a) Option 1, that Council should consider (all) the traffic generation 

implications of land zoning at the time it sets the zoning.  This is 

the position of the parties represented by Mr Edwards; 

(b) Option 2, that it is not possible for the Council to fully and properly 

evaluate the potential road network and amenity effects of land 

use development given the many variables at play and thus a 

HTG Rule is necessary. This is the position of the Council; and 

                                                   
29

  Statement of Evidence  David Falconer: Transport Proposal (26 May 2015), paragraph 18.11 and Section 11 
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(c) Option 3, that only large scale development should be subject to 

specialist assessment and the trigger threshold would need to be 

set at level to have most ‘anticipated’ development in a zone being 

permitted. This being (Mr. Edwards’ understanding of) the 

submitters' HTG provisions. 

 

9.6 My Evidence-in-chief highlights the difficulty in achieving Mr Edwards' 

Option 1. Quite simply, in my view, such an option is not practicably 

possible. Option 2 correctly outlines Council position. Option 3, in my 

opinion, would pose a significant risk to the efficiency and effectiveness of 

the transport system and, through that, the ability of both future and 

existing activities to operate in a manner that will achieve the Objectives 

within the Revised Proposal (and wider Strategic Outcomes). 

 

9.7 At paragraph 37 Mr Edwards asserts, without the support of analysis, that 

Council’s Revised Proposal will not meet the Statement of Expectations for 

significantly reduced reliance on resource consent processes. Mr 

Falconer’s evidence, by contrast, does provide evidence why the proposal 

will provide this reduced reliance. It is also notable that the analysis 

outlined by Mr Falconer was predicated on the proposed provisions before 

the further concessions to the HTG thresholds agreed to by Council 

following mediation. 

 

10. ANDREW ALAN METHERELL FOR PROGRESSVE ENTERPRISE LTD [#790] 

AND OTHERS30 

 

10.1 At paragraph 13 Mr Metherell considers  a wide area effects assessment 

does not need to be undertaken for in-zone development as part of a 

resource consent subject to the HTG rule31, and that the High Trip 

Generator Policy 2 (7.1.1.2) requires further modification to remove parking 

related policy which is already included in Policy 4 (7.1.1.4), provide 

clearer direction around assessment of in-zone activities, and to 

acknowledge the different transport environment associated with KAC and 

                                                   
30 Evidence of Andrew Alan Metherell for Progressive Enterprises Ltd (#790 & FS#1450)  Bunnings Ltd (#725 

and FS#1367) Kiwi Property Group Ltd and Kiwi Property Holdings Ltd (#761 and FS#1352, dated 10 June 
2015. 

31
  Ibid. 30. paragraph 13. 
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transport hubs which form part of the strategic transport infrastructure32.  I 

have addressed a number of these issues in my evidence in chief, but wish 

to make some further comments in rebuttal. 

 

10.2 I note some agreement with Mr Metherell, in particular his general support 

for a centres-based approach and also where, at paragraph 21 he states 

that: 

 

“In many of the defined KAC locations, there can be limited 

options to address transport issues at a local level to 

accommodate the increased travel demands at a high (or at least 

equivalent to existing) level of service. Strategic transport 

responses will be required to manage the growth in transport 

demands on the transport network around the centres.” 

 

10.3 However, where I disagree with Mr Metherell in respect of the above 

statement, is my view that the HTG provisions now proposed by Council do 

represent, in conjunction with other land-use activity provisions, an 

appropriate component of the ‘strategic transport response’ Mr Metherell 

suggested is required to manage growth in transport demands around 

‘Centres’. The key reasons are: 

 

(a) the difficulty in Council predicting in an accurate and timely 

manner, the particular aspirations and development options which 

individual land owners within these Centres may in practice seek 

to pursue, at an appropriate level of detail33. There is certainly 

difficulty in predicting in a manner that may not result in potential 

‘responses’ being potentially an inefficient use of resources and/or 

too prescriptive; and  

(b) While Mr Metherell is fairly clear that his comments relate only to 

‘defined KAC locations’, I note that the submitters' HTG provisions 

make no such distinction within their proposed rule suite. For 

example, page 24 to Attachment 1 to Mr Phillips’ evidence 

indicates that he wishes to apply a restricted scope of potential 

                                                   
32

  Ibid. 30. paragraph 14. 
33

  Ibid. 14, paragraphs 7.8-7.13 
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network effects (through the proposed assessment matter 6) to 

cover all (large-scale) ‘otherwise-permitted’ activities, in all zones. 

 

10.4 I note my agreement with Mr Metherell, where, at paragraph 22 he states 

that: 

 

“All of the KAC either straddle arterial roads, or are immediately 

adjacent to them. In my experience there can be a conflict 

between a desire to prioritise arterial through traffic, and the need 

to provide for efficient and safe access to centres. I consider a key 

role of an arterial passing a KAC is to provide a connection for 

people to get to that centre.” 

 

10.5 However, where I depart again from agreement with Mr Metherell is in the 

second part of this paragraph where he states: 

 

“Without specific policy around HTG activities in KAC’s, the 

Council transport network policy could be interpreted as requiring 

the functioning of arterial roads past KACs to not be impacted by 

in-centre development. I consider that would result in overall poor 

transport network outcomes, and detracts from the centres based 

approach adopted by the proposed Plan.” 

 

10.6 In my opinion, Mr Metherell has no foundation for suggesting that the 

Council's transport network policy could be interpreted as requiring the 

functioning of arterial roads past KACs cannot be impacted by in-centre 

development. In this respect I note that he falls into the same (in my view, 

incorrect) supposition as Mr Chrystal, that Council seeks (only) to always  

‘avoid’ effects – rather than to mitigate such effects, which is what the 

policy clearly states. I therefore agree with the view expressed by Mr 

Falconer in his Rebuttal Evidence34 that the (proposed) transport network 

policy is clear and achieves a balance between the arterial function of the 

roads and the needs of in-centre development. 

 

                                                   
34

  Ibid. 7, paragraph 13.2. 
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10.7 At paragraph 30, Mr Metherell alludes to some of the difficulties in 

managing effects around large developments. He states (at paragraph 31) 

that: 

 

“Works on the wider network would be particularly unusual, and 

would typically be determined during consideration of specific 

District Plan zone provisions associated with greenfield 

development, or during large scale subdivision.” 

 

10.8 It is notable, I suggest, that Mr Metherell does not say that such works may 

never be justified (as a result of specific potential development impacts) - 

yet seeks to place all responsibility on Council for accommodating such 

impacts. Mr Metherell also suggests35 that, if Council has not led strategic 

planning (and wide area transport projects) that this could stifle ‘in-zone’ 

site development “until it is fully coordinated with wide area transport 

projects (committed or speculative)”. However, my own evidence in chief36 

highlights some of the difficulties of actually anticipating what even 

individual land owners may seek to develop within a Centre, let alone each 

of them in combination. The evidence of Mr Chris Gregory37 highlights the 

difficulties (particularly in times of constrained budgets) in making 

investments of public funding on a speculative basis. 

 

10.9 Mr Metherell suggests that when zoning land for a particular activity, wide 

area effects should have been considered at a strategic level and would be 

anticipated if zoning is provided in the proposed Plan. While I agree this 

may be an ideal situation, my own evidence highlights why this is not 

actually the reality, or indeed practically possible, and the difficulties in 

making it so, hence the need for the HTG rule.  To perhaps labour the 

point, the Council is simply not in a position to accurately anticipate (and 

respond on a timely and cost-efficient manner) to all such demands. These 

include that there may be significant differences in the potential effects that 

may arise between assumptions within ‘strategic-level assessments’ that 

are conducted by Council and the individual and cumulative effects of all 

individual developments within a zone (and indeed, because transport 

demand and performance and land use are linked, all surrounding zones). 
                                                   
35

  Ibid. 30, paragraph 32 
36

  Ibid. 14, paragraphs 7.8-7.13 
37

  Evidence of Christopher Michael Edward Gregory on the Transport Proposal, 26 May 2015. 
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10.10 In respect of the assessment of cumulative effects of developments (even 

for developments in zone and within KACs), I therefore disagree with Mr. 

Metherell and rather agree with the rationale and concur with the 

conclusions set out by Mr Clark in his evidence38. 

 

10.11 On the matter of parking rates, at paragraph 17 of his evidence, Mr 

Metherell correctly notes the minimum car parking rate adjustment for 

Trade Supplier Car Parking rates, which were agreed during mediation 

between Bunnings Ltd and Council. I confirm that the Trade Supplier Car 

Parking rates have been amended accordingly within the Council’s 

amended proposal, reflecting the agreed balance between visitor and staff 

car parking of 1.75 spaces per 100m2 GLFA and 0.25 spaces per 100m2 

GLFA respectively. 

 

11. EVIDENCE OF MR PHILLIPS39 AND MR FULLER40 - APPLICATION OF 

MINIMUM PARKING REQUIREMENTS (MPR) TO HIGH TRAFFIC GENERATOR 

(HTG) ACTIVITIES  

 

11.1 Mr Phillips, Mr Fuller and a number of other witnesses41 have suggested 

that applying minimum parking requirements to high trip generators would 

provide more certainty as to the amount of parking to provide. However as 

shown by the Attachments 2, 3 and 4, New Zealand surveys show there 

is a large range of variability in parking demand for activity types. 

Therefore in my view, applying a minimum parking requirement does not 

provide any certainty that the requirement will actually meet parking 

demand42. There are many factors that could influence parking demand, 

such as: 

 

                                                   
38

  Ibid. 8, paragraphs 12.5-12.10 
39

  Evidence of Jeremy Goodson Philips for Scentre New Zealand Limited (#742). NPT Ltd (#707). AMP Capital Palms Pty 
Ltd (#814). TEL Nominees Ltd (#816). Marriner Investments Limited (#378). Marriner Investments No 1 Limited (#380). 
Carter Group Limited (#380 Maurice Carter Charitable Trust (#385), Avonhead Mall Limited (#379). Maurice R Carter 
Limited (#377). Oakvale Farm Limited (#381). 880 Main North Road Limited (#1081). 7990 Limited (#7990). Peebles 
Group Limited (#1195). Peebles Family Trust (#1078). Tailorspace Investments Limited (FS#1322), dated 10 June 
2015 

40
  Evidence of Nicholas Peter Fuller for the same Submitters as Mr. Phillips (Ibid. 39.) 

41
  While Mr Phillips and Mr Fuller concentrate on this aspect on behalf of the ‘Submitter’s Group, it is acknowledged that 

their position on this matter is supported in the Evidence of Mr. Chrystal, Mr. Edwards, Mr. Metherell, Ms. Muirson and 
Ms. O’Neill. 

42
  It should be noted that there is no expectation that all parking demands will necessarily be met, at all times (i.e. the 

peak of the peak), as this may not be an efficient use of resources, depending upon the frequency and scale of such 
peaks. 
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(a) the particular nature, scale and location of the activity; 

(b) whether the staff of activity need additional vehicles to carry 

equipment or for site visits; and 

(c) whether the hours of operation of the activity extend to hours of 

the day when there is low frequency or no public transport 

services, thus making using public transport to travel to the site 

difficult, regardless of whether the activity is located near a public 

transport route or not. 

 
11.2 I consider that a site-specific assessment of the parking through an ITA 

can take these factors into account to more accurately determine the 

amount of parking that should be provided for the activity, so there is not 

an oversupply or under-supply of parking. 

 

11.3 Several witnesses have argued that such factors can still be taken into 

account through an assessment of non-compliance, if the parking 

standards (Rule 7.2.3.1) were to be applied to HTGs and the activity did 

not propose compliance with these standards. Given that the amount of 

parking can be a principle driver of demand however, there are a number 

of benefits to consider parking provision when considering the effects of 

HTGs, as it is a prerequisite to the comprehensive assessment of potential 

activity effects, in an integrated fashion. 

 

11.4 I acknowledge that the requirement of an ITA for HTGs does, necessarily, 

bring with it some element of uncertainty because of the very site-specific 

potential for adverse effects. The proposed provisions (requiring the 

assessment of parking provision, for HTGs) is, however, not expected to 

add any significant uncertainty or costs and indeed in general should 

provide the opportunity to achieve cost-savings when compared to the 

application of a simplistic and relatively-coarse MPR approach (for these 

larger-scale activities). As such, I consider that the proposed requirements 

for Parking to be an assessment matter (under the HTG standard) is the 

most appropriate option. 
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11.5 Further, in respect of the economic costs of MPRs, I prefer and support the 

expert evidence (and rebuttal evidence) in this field of Mr Nunns.  

 

 

 

Paul James Roberts 

17 June 2015 
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Attachment 1 

EXAMPLES OF POST-CONSENT MODIFICATIONS TO HTG ACTIVITIES UNDER THE 

OPERATIVE PLAN 

a)      Basic ITA level generation, good outcomes achieved through consent process 

1. Placemakers Shands Road RMA 92008592 (approx. 110 vpph) 
Original proposal was for an additional full-movement vehicle access onto an arterial road.  It was found that a good 
alternative was available via a pre-formed estate side road.  A compromise was made by a restricted-movement goods 
access only. 

2. 661 Buchanans Road, RMA 920253888 (approx. 100 vpph) 
Contractors Yard: Reduced potential impacts achieved through HTG assessment via improved access design, service 
delivery times. 

3. 477 Papanui Road RMA92025328 (< 120vpph) 
Potential effects of new KFC (replacement) fast-food restaurant were reduced via on-site traffic management plan- 
255m2 GFA, 13 parking spaces) 

4. 225 Worsleys Road RMA92026094 (< 120vpph) 
Mountain Bike Park (Speed Management Treatment was achieved at developer cost) 

b)      Full ITA level generation, good outcomes achieved through consent process 

5. New World St Martins. RMA 92020616 (approx.700 vpph)  
Original proposal for an additional full movement access within 30m of zebra crossing on Wilsons Road was removed on 
safety grounds, with good access retained from Wades Ave and Beckford Rd) 

6. 245 Wairakei Road Taits RMA92020802 (>120vpph) 
Improved access and intersection upgrade was achieved (at developers cost) for B4T Business park with approx 9000sqm 
GFA and > 600 parking spaces.  

7. 121 Briggs Road RMA92023756 (>120vpph) 
Shirley Neighbourhood Retail Park, Safety Audit of new proposed access onto Briggs Road 

c)      Consented HTGs: arguably poor outcomes consented? 

8) Stanmore New World RMA92021601 (c.450vpph) 
Full movement access onto very busy Collector Rd, increasing potential for vehicle delay and adverse safety outcomes 
(veh/veh and veh/ped conflicts. 

9) Wainoni Road Pak n' Save. RMA 92020670 (approx.900 vpph) 
Additional L turn access (in addition to existing signalised main access, increasing potential for additional ped/veh 
conflict) 

10) Redcliffs New World. RMA92019018 (approx.500 vpph) 
Applicant initially argued that no signals needed (Council considered then warranted as a result of the development) 
then U turned that they were ‘essential’ (and Council should fund)  

11) 92 Russley Road (Airport Business Park), RMA92026832 (approx. 3,000vpd) 
The site is zoned B4 and extends over 1.7ha, being progressively developed since initial establishment of industrial/warehouse units 
with attached ancillary offices consented in 2007. Following the latest of 11 incremental consents, it will total around 16,400m

2
GFA. 

The site (now) has vehicle access only via two access points (approved by NZTA) from SH1 Russley Road, with an additional access 
(now for pedestrians only) from Fenhall Street. Despite the high site traffic generation, no HTG assessment was provided within the 
application. While concern over this absence and matter was noted in Council’s Transport Review (conducted by a Director of QTP, 
Mr John Falconer), which also noted that there are significant adverse effects associated with traffic generation associated with 
current site development; related to on-street parking (including along Russley Road), approval of NZTA was nevertheless requested 
and granted and thus the Commissioner disregarded potential effects on the SH. As noted within the s95/104 decisions, the 
Commissioner also acknowledged a “well-known history of increased levels of on-street parking within surrounding residential streets 
associated with present site activities”. The Commissioner however did “not consider that the discretion of his assessment can 
reasonably extend to effects of on-street parking on residential amenity” His evaluation was that “that the exacerbation of on-street 
parking adjacent to business or office parks can occur despite the minimum standards of the Plan being met”. Note that the 
estimated total actual parking demand rate of this site is estimated to be around 3.6 parks/100m2 GFA, compared to current on-site 
provision of 3.0 parks/100m2 GFA and an operative Plan MPR of 2.7 parks/100m2 GFA. 
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Attachment 2 (Source Trips Database Bureau
43

) 

 

 
 

                                                   
43

  Analysis of (NZ) Trips Database Bureau database,  as at February 2015 
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Attachment 3 (Source NZTA Research Report 453
44

) 

                                                   
44

  Douglass, M. & S Abley (2011) Trips and Parking Related to Land Use. NZ Transport Agency Research Report 453. 
156pp. Available from http://www.nzta.govt.nz/resources/research/reports/453/docs/453.pdf (accessed 15 June 2015) 

http://www.nzta.govt.nz/resources/research/reports/453/docs/453.pdf
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Attachment 4: TDB New Zealand Peak Parking Rate Variation (Using Data provided in 

Table Two, Abley, 2012
45

) 

Land Use Activity 

Size Unit 

New Zealand Column 
added by 

PJR 

n Ave Stdev St Dev as 
% Av 

Bulky Goods 1‐10000 sqm GFA 8 4.23 2.45 58% 

>10000 sqm GFA 4 1.60 0.48 30% 

Fast Food 1‐500 sqm GFA 3 8.06 5.35 66% 

>500 sqm GFA 2 7.91 2.47 31% 

Gymnasium 1‐1000 sqm GFA 3 4.96 2.08 42% 

>1000 sqm GFA 1 3.29 0 n/a 

Medical Centre 1‐500 sqm GFA 3 3.89 2.19 56% 

>500 sqm GFA 2 4.17 2.42 58% 

1‐15 staff 3 1.64 1.2 73% 

16‐30 staff 1 1.83 0 n/a 

>30 staff 1 1.22 0 n/a 

Office 1‐5000 sqm GFA 4 0.27 1.01 374% 

5000‐20000 sqm GFA 2 2.29 0.20 9% 

>20000 sqm GFA 0 0 0 n/a 

Pre‐school 1‐200 sqm GFA 9 4.14 2.40 58% 

201‐400 sqm GFA 12 3.69 1.84 50% 

>400 sqm GFA 3 1.80 1.35 75% 

1‐40 students 10 0.90 0.44 49% 

41‐60 students 5 1.49 0.83 56% 

>60 students 3 0.61 0.35 57% 

Restaurant 1‐500 sqm GFA 2 10.70 2.40 22% 

>500 sqm GFA 3 9.67 3.75 39% 

Shopping Centre 1‐5000 sqm GFA 89 3.58 1.63 46% 

5001‐10000 sqm GFA 21 3.83 1.44 38% 

10001‐20000 sqm GFA 24 3.18 0.88 28% 

>20000 sqm GFA 4 3.24 1.14 35% 

 

                                                   
45

   Abley Transportation Consultants Ltd (2012), Comparison of NZ and Australian Trip and Parking Rates, Trips Database 
Bureau 
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Summary
While heavy vehicle loads will provide benefits once they reach their destination, some axle
configurations applied to local roads will contribute disproportionately large adverse effects on the
road pavements en-route. Unless the affected pavements have been designed to carry the extra
loading, heavily loaded axles will inflict an exceptionally large proportion of additional wear on local
pavements. The usual result is premature distress to a terminal condition which necessitates full
structural rehabilitation or reconstruction rather than periodic resurfacing and maintenance.

A substantial increase in heavy vehicles on any road that is not designed to take the additional loads
will involve multiple adverse effects in the form of:

· increased routine maintenance / resurfacing frequency
· reduction in level of service (as the pavement ages more rapidly) resulting in increased

vehicle operating costs
· reduced structural life of the existing pavement resulting in bringing forward road

reconstruction; thus requiring the necessary funds earlier than expected
· increased reconstruction costs due to the increase in required structural capacity
· added constraints and cost of control measures (eg. lower speed limits, signage, turning

lanes, lane widening, islands, pedestrian or cycle-ways, removal of spillage to maintain
safety and restore smooth traffic flow)

· environmental (ie. gaseous emissions and noise pollution)

This paper explains reasons for the increased road pavement wear and summarises state-of-the-art
methodology for quantifying the adverse effects on the road pavement due to increased axle
loadings, with an example provided in relation to a quarry truck loading.

Introduction
There is well developed precedence established in legislation and by other 1 road controlling
authorities (RCAs) relating to the principles for assessing impacts of developments:

Under Section 17 of the Resource Management Act,

Every person has a duty to avoid, remedy, or mitigate any adverse effect on the environment
arising from an activity carried on by or on behalf of the person, whether or not the activity is
carried on in accordance with—

(a) any of sections 10, 10A, 10B, and 20A; or

(b) a national environmental standard, a rule, a resource consent, or a designation.

1 Queensland Government, (2006). Department of Main Roads. Guidelines for Assessment of Road Impacts of
Developmental Proposals. Brisbane.
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As a result, a development’s road impact is typically considered insignificant if traffic numbers and
loadings in terms of Equivalent Single Axles (ESAs) increase by less than 5% from existing levels.

Developers are expected to provide or fund the provision of all roadworks that are required
as a direct consequence of their development. An example is a road with an expected low
volume of heavy vehicle use requires upgrading to accommodate a significant increase in
heavy vehicles due to a development proposal.

The concept of “bring forward” costs is one means of assessing additional cost to an RCA.

“Bring forward” methodology determines the quantum of the difference between the
discounted present value of the cost of construction of works as programmed or expected by
the RCA and the discounted present value of the cost of construction of the same works,
required to mitigate a development’s impacts, at an earlier time. In order to quantify costs of
a development’s mitigation measure, it is necessary to determine when the roadworks are
required by the development and when those roadworks would normally have been provided
by the RCA.

This methodology has a limitation in that while it is simple in concept, in some cases it may not
address all impacts, and may therefore may not be the sole mitigation measure.

The use of the “bring forward” methodology to mitigate impacts…may be unacceptable…
due to funding contingents and competing priorities. In these instances, other assessment
methods need to be considered by the proponents to mitigate their development impacts to
an acceptable level.

For this reason the “bring forward” methodology should be regarded as only a tool to establish a
lower bound contribution to road works. There will inevitably be several different standpoints for
the issue. The drawback to the above methodology (and that in other Australian documentation 2) is
that it implicitly places zero value on the existing roading asset. As illustration, if the roads affected
by a quarry development happen to have a 50 year life, and that gets halved to 25 years with
additional traffic, there will be minimal payment required from the developer, compared to a
parallel situation on a route where the structural capacity is less (existing 20 year life gets shortened
to 10 years). Both imply the traffic loading would have doubled, but in the former case, using only
the “bring forward” methodology would enable the developer to reap the benefits of the greater
asset value established previously with ratepayers funding. Arguably, some circumstances may need
to consider consumption of existing assets as well.

The option of upgrading the route prior to increased trafficking so that it will provide the same
pavement life as before would compensate the existing users of the route, but would be inefficient,
and still leave a shortfall for routine maintenance.

Several alternatives could be applied to meet the above principles for impact assessment:

A - Zero asset value option:

(i) Determine the future life cycle costs for the route (ie. structural forward work
programme) under the existing traffic using an appropriate mechanistic model,
discussed further below.

(ii) Repeat the above with the existing plus additional traffic.

2 Martin, T. (2000). Assessment of additional infrastructure costs due to increased axle mass limits. Vermont
South, Vic: ARRB Transport Research
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(iii) Using graphs of cost versus year from the two models above, calculate the difference in
cost each year, and hence discount to obtain the net present value of imposing the
additional traffic.

B - Equivalent pavement life option (similar to above, with changes italicised):

(i) Determine the future life cycle costs for the route (ie. structural forward work
programme) under the existing traffic using an appropriate mechanistic model,
discussed further below.

(ii) Repeat the above with the existing plus additional traffic but in the first year of the FWP,
determine the incremental cost to upgrade each treatment length of the road pavement
to a standard so that each treatment length will have at least the same structural life
and no greater maintenance requirements with the additional quarry truck loading as
would normally be carried out on the route under existing traffic loading.

(iii) Using graphs of cost versus year from the two models above, calculate the difference in
cost each year, and hence discount to obtain the net present value of imposing the
additional traffic.

C - Full life cycle (25-year) pavement life option (similar to above, with changes italicised):

(i) Determine the future life cycle costs for the route (ie. structural forward work
programme) under the existing traffic using an appropriate mechanistic model,
discussed further below.

(ii) Repeat the above with the existing plus additional traffic but in the first year of the FWP,
determine the incremental cost to upgrade each treatment length of the road pavement
to a standard so that each treatment length will have at least the same structural life (or
not less than 25 years, whichever is greater) and no greater maintenance requirements
with the additional quarry truck loading as would normally be carried out on the route
under existing traffic loading.

(iii) Using graphs of cost versus year from the two models above, calculate the difference in
cost each year, and hence discount to obtain the net present value of imposing the
additional traffic.

Option C is likely to be the most appropriate in practice. In general, the key to equitable cost
apportionment lies in accurate valuation of the asset using a soundly based procedure for
quantifying pavement structural life under both existing traffic loadings and the proposed additional
loadings. In the past, such procedures have been contentious, difficult and of low reliability.
However, recent developments have transformed the state-of-the-art to the stage that dependable
and sustainable quantification of pavement life can now be simply established for the majority of
pavement types.

There are important financial implications attached to the net present value approach. The adopted
discount rate will need to be negotiated, bearing in mind what current rates of return are available
to the RCA, losses from taxation of interest on held funds, and an allowance for future proofing
which may be required to reduce risk. An alternative is to transfer these risks to the developer by
implementing payments progressively at the time expenditure is required instead of discounting to
net present value. With this option, the quarry owner can progressively adjust an appropriate tariff
per tonne of product.
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Pavement Structural Life Evaluation
Impact of Increased Number of Vehicles
Where the number of vehicle passes per lane increases (assuming the spectrum of axle loads
remains constant), the road pavement structural life calculation is straightforward as it is often
assumed that structural wear will increase pro-rata with increasing passes. Accordingly, pavement
life will decrease pro-rata. This tends to be the case for typical NZ road pavement construction, such
as unbound granular pavements with chip-seal surfacing as well as those with thin asphaltic
concrete surfacing, so long as regular maintenance and resurfacing is continued in order to offset
environmental aging of binders. Maintenance costs are governed by both environmental factors and
traffic loading, hence they will need to be accounted for separately in these pavement types and
also for thick structural asphaltic concrete pavements.

Impact of Increased Axle Loads
It has long been recognised that small increases in individual axle loadings induce disproportionately
large decreases in road pavement structural life; hence pro-rata calculation is inappropriate (and
unconservative).

AASHO Road Test
The concept of exponential wear rates originated in the late 1950’s with a major US study of test
pavements subject to heavily loaded vehicles. Pavement wear was found to relate to the ratio of
each axle load to an equivalent standard (8tonne) axle load (ESA) raised to the 4 th power. In effect
this means that for a pavement designed to last 25 years under 80 kN axles, if subject to the same
number of axle loads but 20% heavier (ie 1.2* 80 = 96 kN), the wear will increase exponentially by
1.2 raised to the 4th power (ie. 2.07). Hence the pavement structural life would then be expected to
reduce to about 12 years rather than 25 years. The 4th power was used for many decades before
researchers proposed a wider range of what were then termed load damage exponents.

Austroads
The Austroads Pavement Design Guide3 has picked up on various studies that found different
pavement types could exhibit load damage exponents4:

The SAR4 is intended to be used for “general” wear, but if subgrade rutting is identified as the sole
distress mechanism, then Austroads indicates a 7th power law should be used. Earlier Austroads
studies recommended a much higher exponent of 18, which was then reduced to 12 for cement
bound basecourses.

3 Austroads Guide to Pavement Technology https://www.onlinepublications.austroads.com.au/items/AGPT02-12

4 Austroads (2009) AP-T116/09, High Productivity Vehicles and Pavement Economic Impacts: Network Level
Assessment Approach
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To illustrate the consequences of different load damage exponents (LDE), the corresponding wear
for a range of increases in axle loadings are given below.

Load Damage Exponent (LDE)
1 2.7 4 8 12 18

%
increase
in axle
load

0% 25.0 25.0 25.0 25.0 25.0 25.0
10% 22.7 19.3 17.1 11.7 8.0 4.5
20% 20.8 15.3 12.1 5.8 2.8 0.9
30% 19.2 12.3 8.8 3.1 1.1 0.2

Table 1: Load Damage Exponent (LDE) - Pavement Life (Years) – Showing the Decreased
Life for given % increase in standard axle load, for various Load damage exponents

From the above table, a 20 percent increase in axle load with a load damage exponent of 12 would
be expected to reduce pavement life by almost an order of magnitude from 25 years to 2.8. The high
sensitivity of the life prediction necessitates that the exponents are calculated reliably.

Until recently, a major limitation in the estimation of load damage exponents was that the only
methods available were accelerated pavement testing on trial pavements using a series of different
axle loadings (such as CAPTIF) , or laboratory triaxial testing. Early New Zealand testing produced
load damage exponents of typically 1.5-2.5 for general pavement wear, which is contrary to most
other international research which invariably produced higher values.  A reassessment of the same
data, using more rigorous procedures, produced load damage exponents of 6-8 for subgrade rutting
(similar to Austroads).

New Zealand Studies of in-service unbound granular pavements with thin surfacings.
Recently, a comprehensive study5 of all available pavement structural analyses from local unbound
granular pavements was initiated to see what lessons could be learnt from the database of over a
million Falling Weight Deflectometer (FWD) tests collected over the last 20 years. The Regional
Precedent Performance (RPP) Project produced a number of unexpected outcomes, including
particular insights into the pavement wear of unbound granular pavements.

Findings pertinent to wear in New Zealand pavements (ie. in situ data from in-service pavements
rather than test pavements) are:

· Using newly developed data-analysis techniques6, load damage exponents can now be
quantified for all treatment lengths in any region although a relatively large number of
structural analyses from any one region is required (about 50,000 data points for good
reliability).

· Load damage exponents can be determined for each distress mode and for the layer that
will govern pavement life. Any method derived from an artificial test environment or based
on the long outdated “structural number” approach is likely to produce inappropriate
exponents (unless subgrade rutting is the terminal trigger for rehabilitation). Basecourse
wear under heavy traffic or excessive maintenance costs will not be accounted for at all.

5GeoSolve (2015) Regional Precedent Performance Study of Pavements. Structural Life, Rehabilitation & Medium Term
Forward Work Programme:

6 Reviewed (and commended) by Per Ullidtz, instigator of the ELMOD software and key contributor on CALME.
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· Exponents vary markedly:  3 to 11 with medians of 6 for basecourses and 8 for subgrades are
typical for wear of unbound structural layers in NZ pavements from studies of multiple
regions. It is now a straightforward process to identify the distress mode and relevant critical
layer, then determine the relevant load damage exponent.

· Exponents vary minimally for wear in thin seal surfacings: 2.5 to 3 with a median of 2.7,
although these results are preliminary from studies currently in progress.

The Auckland region has a suitable database, and reliable determination of load damage exponents
using the RPP procedures has been carried out for the majority of treatment lengths.

Maintenance Costs
Maintenance costs for roads that reach a terminal condition through roughness have been
addressed by Martin (2000) for a selection of Australian pavements.  Alternatively, for New Zealand
pavements, the preliminary study of surfacings noted above has identified that the incremental load
related damage to thin asphaltic or seal surfacings is given by a median exponent of 2.7. Hence if
maintenance costs are known for the existing traffic, increased costs for additional ESAs can be
approximated in advance if more detailed information is not available. Maintenance costs could also
be adopted as provisional and subject to adjustment periodically as they are incurred.

Forward Work Programme
Along each route proposed for increased traffic, provided the relevant deflection test (FWD) data are
available, the vital first step is to determine homogeneous structural treatment lengths methodically
from structural analysis. The pavement life for each distress mode for treatment length can then be
readily calculated using the loadings (derived with the correct load damage exponents) for both the
existing traffic and the proposed increased traffic. Because distress mode can be identified, the most
applicable treatment can also be determined so that multiple life cycles can be modelled with their
associated costings.

Applying this procedure over all treatment lengths enables structural rehabilitation costs to be
plotted against time for both the existing and proposed traffic scenarios. The difference in cost (ie
the component relating to the increment in traffic) is then discounted to net present value to
provide the lower bound cost of the proposed development excluding any valuation of the existing
asset (Option A).

Because the remaining life of each treatment length under the existing traffic can readily be
extracted from the above, each treatment length could then be modelled assuming immediate
upgrade to carry the proposed traffic for the same life (Option B).

The same calculations could also be repeated using a minimum 25 year life rather maintaining the
existing life if it is significantly greater (Option C).

The roads used by quarry trucks from an Auckland quarry, have been assessed using the above
techniques and the impact of the increased quarry truck traffic on the road pavements is outlined
below.  The total length of road network analysed in this example is 14 km,

Example  Quarry
· The full output for each Forward Work Programme is a spreadsheet which lists all structural

treatment lengths in the route and gives the year in which each treatment length needs to
be rehabilitated, the distress mode, and type of treatment required (normally running to at
least 10 years but runs of 25 to 50 years are sometimes required before discounted costs
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become negligible). Accuracy diminishes progressively with time, but when the same
assumptions are applied to two comparative traffic loading scenarios, the net difference in
cost still has reasonable reliability allowing informed decision making.

· The following example is for a roading network which was to be subjected to increased
traffic from a new quarrying operation. The following figures are a summary of the full FWP
and show just the year, type of rehabilitation, cost and number of lane kilometres
experiencing a terminal condition from given distress modes.

· The increased traffic loading from the quarry is such that the total design traffic is excessive
for an unbound granular pavement, and in this case, a higher quality (stiffer and more
durable) structure such as a foamed bitumen pavement is recommended to meet the
required structural capacity.

Figure 1a - Distress Modes and Annual Rehabilitation Treatments for the Existing Traffic
(showing no rehabilitation would be normally be required before 2032).

Figure 1b - Distress Modes and Annual Rehabilitation Treatments for the Proposed Quarry
Trucks in combination with Existing Traffic (showing that some rehabilitation would be
required from the outset in 2015 and after 2026 there would be a marked increase in the
rehabilitation requirements).

ATTACHMENT 5



This example illustrates the observation that the effect of increased loading does make a large
difference to the amount of maintenance done in the long term, and that the date of rehabilitation
is brought forward. It is the time cost of that earlier expenditure that affects the NPV calculation.
Present value is calculated using present day construction costs and the discount rate established by
the client. The discount rate used is based on NZTA and NZ Treasury advice and does not include
inflation.

Figure 2a – Annual expenditure for pavement structural rehabilitation treatments.

The above bar graphs show that the expected costs of rehabilitation for the baseline case (blue bars)
and additional quarry traffic (red bars). The same costs are shown as cumulative plots below.

Figure 2b - Cumulative cost of pavement structural rehabilitation treatments.
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The blue line shows the relatively minor cost of the existing (baseline) traffic while the red line
shows the markedly higher cost of rehabilitation treatments for the existing traffic plus the
additional quarry trucks. The difference between the two is used to calculate the net present value,
which is the incremental cost incurred by the RCA and attributable to the quarry traffic specifically
(not including existing traffic).

Other effects of increased quarry traffic
The impacts discussed so far are those for which there are well prescribed techniques to calculate
the added costs of increased traffic, but there are other impacts that require site specific appraisals
to establish optimum solutions.  Rural roads usually have narrow traffic lanes and a surface water
channel on each side of the road.  This road pavement construction is adequate for low levels of
heavy commercial traffic, however with increasing pavement loading due to quarry truck traffic, the
additional loading often over-stresses the edge of the road pavement resulting in loss of edge
support followed shortly thereafter by edge break and shear failure along the edge of the road, with
associated substantial impacts on maintenance costs. Lane widening may be necessitated; as truck
and trailer units tend to track along a wider traffic path on corners than normal traffic, thus requiring
a wider traffic lane than normal traffic.

Other issues to evaluate are control measures, such as lower speed limits, signage, turning lanes,
islands, lateral shoving on roundabouts, pedestrian or cycle-ways, or removal of spillage to maintain
safety and restore smooth traffic flow. Environmental issues to consider are increased gaseous
emissions and noise pollution.
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Conclusions
From widespread testing of in-service pavements, using a new technique, it is now clear that the
conventional fourth power law that has been used traditionally for estimation of pavement wear,
applies primarily to high quality highways with thick structural asphaltic concrete (as were trafficked
in the original 1959 study that led to the widespread use of this exponent). Substantially higher
exponents apply to most local roads.  As a result, there may well be a Goldilocks7 effect where heavy
axle loads are used on roads for which they were not designed

Historically, quantification of such wear has been contentious and uncertain. Recent advances in
pavement asset management technology, coupled with the comprehensive RAMM database
available for many regions, now enable straightforward and more reliable quantification of
pavement wear and the associated costs (if any) - once the existing and proposed future axle
loadings (weights and numbers) are defined.  The new technique provides a game changer in that
the cost and uncertainty of determining load damage exponents from artificial test tracks is no
longer necessary.

A load damage exponent applies not just to a particular material type with given compacted state
and water content but is also governed by the stresses and strains (both compressive and shear) in
that layer and its support. The principles are now established and specific damage exponents for any
route or axle combination can now be well substantiated when assigning road user charges. It is
important to consider both the “bring forward” costs of the added wear, as well as the consumption
of existing assets for equitable apportioning of future costs

While small increases in axle loads can generate disproportionately greater wear, the converse is
equally true hence better distribution of a given gross weight by using a truck and trailer with one
additional axle could radically reduce pavement wear. This enables transport operators to work in
with an RCA to establish optimal axle loadings (and possibly long term planning towards axle
configurations which will provide optimal solutions).

7 Analogy to convey non-technically the impacts of consumption, destruction and occupation.
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