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1. INTRODUCTION 

1.1 My full name is Ian David Clark.  My qualifications and experience are set 

out in paragraphs 1.1 to 1.3 and Appendix IDC1 of my statement of 

evidence for the Transport (Stage 1) hearing (my second statement of 

evidence).1 

1.2 I confirm that I have read the Code of Conduct for expert witnesses as 

contained in the Environment Court's Practice Note 2014.  I have complied 

with the practice note when preparing my written statement of evidence, 

and will do so when I give oral evidence before the hearings panel.  

1.3 The data, information, facts and assumptions I have considered in forming 

my opinions are set out in my evidence to follow.  The reasons for the 

opinions expressed are also set out in the evidence to follow.  

1.4 Unless I state otherwise, this evidence is within my sphere of expertise and 

I have not omitted to consider material facts known to me that might alter or 

detract from the opinions I express. 

2. SCOPE 

2.1 In this rebuttal evidence I respond to the statement of evidence of Mr Carr 

dated 16 September 2015 on behalf of submitter 2278 which relates to 270, 

280 and 298 Russley Road ("Area 3 (West)"). 

2.2 An expert conferencing statement of the traffic experts has been provided 

to the Panel on the traffic effects of the rezoning of Area 3 (West), following 

unfacilitated discussion on 24 September 2015 ("Joint Statement").  The 

Joint Statement is attached as Appendix IDC1.  In this rebuttal evidence, I 

provide some further context to the views expressed in the Joint Statement, 

and comment on the outcome to date of the four Action Points listed in that 

statement.  

2.3 A further expert conferencing statement of traffic experts has been provided 

to the Panel on the traffic effects of the rezoning of 78 Hawthornden Road 

sought by submitter 2183 ("Area 2 (East)") ("Area 2 (East) Joint 

Statement").  The Area 2 (East) Joint Statement is attached as Appendix 

IDC2 as it is relevant to the matters discussed in this statement, as detailed 

further below. 

                                                
1
 Statement of evidence of Ian Clark on behalf of the Crown (Proposal 7: Transport – High Trip Generators and 

Integrated Transport Assessments), 10 June 2015; http://www.chchplan.ihp.govt.nz/wp-
content/uploads/2015/03/495-Crown-Statement_of_Evidence_-_Ian_Clark-Transport-10-6-15.pdf.   
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3. EXECUTIVE SUMMARY 

3.1 The main traffic and transport issues associated with submission 2278 are 

as follows: 

(a) the effects on wider transport networks;  

(b) issues associated with the site access onto the proposed 'Loop 

Road' within the Southern Airport Access Interchange; and 

(c) consideration of whether this is an appropriate location for industrial 

zoning, in a transportation sense. 

3.2 These topics are discussed below.  The evidence provided to date has not 

alleviated my concerns expressed in my evidence in chief about the 

rezoning sought by submission 2278.  In particular, I remain concerned 

about the potential cumulative effects of this and other proposals on the 

safe and efficient operation of the State highway, and about the provision of 

safe access for the submission 2278 site.  

4. AREA WIDE TRAFFIC EFFECTS 

4.1 The first two bullet points within Section 3 of the Joint Statement set out the 

views of the experts on the wider transport network effects of the rezoning 

sought by submission 2278, namely that: 

(a) Mr Milne considers that the proposed rezoning has minor effects on 

traffic volumes and travel times on the surrounding road network; 

(b) Mr Carr considers that the effects will be less than minor; and 

(c) Mr Penny and I are concerned at the cumulative effects of this and 

other proposed rezonings. 

4.2 The third bullet point within the Joint Statement clarifies that these opinions 

all assume no through road between Hawthornden Road and the Southern 

Airport Access Interchange.  

4.3 Mr Carr sets out the rationale for his opinion at Section 3 of his statement of 

evidence.  I disagree with Mr Carr's view for the reasons set out below.  

4.4 The modelling attached to the evidence of Mr Milne considered the effects 

of Area 2 and Area 3 (West and East).  I consider that modelling to be 

sufficient to draw conclusions on the effects on the wider transport networks 

associated with the land rezoning sought in submission 2278.  However, as 
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noted in the Joint Statement, I remain concerned that the cumulative effects 

of this submission and other proposed rezonings have not fully been taken 

into account.  This is because: 

(a) The only traffic modelling test which included all of Areas 2 and 3 

included the concept of a through route across Area 3 (from 

Hawthornden Road to the Southern Airport Access Interchange).  

As noted above, this through route is not now supported by the 

traffic experts. 

(b) The traffic generation included for the MAIL site is about 2,380 

vehicles/hour, two way, in the evening peak.  This is lower than the 

figure of 2,590, agreed in the second Joint Witness Statement by 

the experts for the MAIL Hearing.  

(c) The proportion of Area 3 (East) traffic which is predicted to head to 

the Russley Road/Memorial Avenue Interchange in the evening 

peak is only 12% (for the scenario with no through route across 

Area 3).2  This seems low in comparison to the traffic modelling of 

adjacent sites3 and if it was higher, it would add to the cumulative 

effects of the rezonings on the State highway. 

4.5 Therefore, as I stated in the Joint Statement, and in my evidence to the 

MAIL hearing, I remain concerned at the potential cumulative effects of the 

various proposed rezonings (i.e. MAIL and Areas 2 and 3) on the operation 

of the State highway.4  I acknowledge that the 'Strategic Case' approach 

referred to by Mr Milne may lead to improvements being considered for 

parts of the 'Western Corridor' State highway.  However, as expressed in 

paragraphs 6.7 and 6.8 of my evidence in chief, there is no guarantee that 

the works will come forward at the appropriate time.  Also, even with the 

'Strategic Case' approach my concerns are as follows: 

(a) I remain concerned about the future operation of the Russley 

Road/Memorial Avenue interchange, as I consider it unlikely that 

additional upgrades to this interchange can practically be provided, 

given the number of traffic lanes already proposed at this grade 

                                                
2
 I note that around 10% of outbound trips are predicted to cut through to Russley Road via Hawthornden Road to 

the south, joining the State highway at Bentley Road, i.e. this gives a total of 22% heading to the State highway 
3
 In the transcript for the MAIL Hearing (17 September 2015, page 319, lines 1-5)  it was noted that the traffic 

model used for that Hearing indicated that about 30% of outbound  trips from the MAIL site would head to the 
Russley/Memorial Interchange, a figure which I considered to be low.  By comparison, the previous traffic 
modelling for the Russley/Memorial Interchange indicated that about 37% of the outbound MAIL traffic would head 
to the Interchange (Transcript for MAIL Hearing, 17 September 2015, page 319, lines 29-37).  
4
 This concern is also noted in the Area 3 (East) Joint Statement (see bullet point 3 on page 2).  
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separated Interchange.5  My evidence to the MAIL hearing noted 

that certain movements at the Russley Road/Memorial Avenue 

Interchange are already predicted to be approaching practical 

capacity in the evening peak period in 2026, with the MAIL proposal 

(but with only 30% of traffic exiting that site heading to the 

Interchange).  This was for a scenario without Areas 2 and 3. 

(b) Also, Mr Carr's evidence provided to the MAIL hearing noted that 

the intersections of Memorial Avenue/Roydvale Road and Avonhead 

Road/Roydvale Road are predicted to operate at level of service E 

or F, with the MAIL development but without Areas 2 and 3.6 

5. SITE ACCESS 

5.1 The Joint Statement comments on issues relating to the proposed site 

access off the Southern Airport Access Interchange.  I have provided the 

information recorded in the Joint Statement as Action Points 1 to 3.  In 

respect of Action Point 3, which required me to ascertain which parts of the 

proposed Loop Road would be State highway and local road, I provided the 

plan attached as Appendix IDC3 to the other experts.  This plan suggests 

that the Loop Road, at the location of the proposed site access, will be 

under the control of the Council, and not a State highway.  However, I note 

that this plan is draft.  In fact, I expect that the Loop Road will remain State 

highway, as I retain the view (stated at paragraph 7.8 of my evidence in 

chief) that the road will act like an expressway on and off ramp, and 

vehicles will not expect to stop.  The Loop Road is being constructed by the 

Transport Agency as part of its SH1 improvements and within land 

designated for such works.  The final extent of what is retained in Transport 

Agency ownership as State highway and that which becomes local road will 

be subject to discussions and final agreement between the Transport 

Agency and the Council once the project has been completed.  Therefore, 

the draft plan may not reflect the final outcome.  

5.2 Mr Carr provided preliminary information relating to the proposed layout 

(Action Point 4) to the traffic experts on 28 September 2015.  Discussions 

on the proposed layout are ongoing and I expect to provide an update to 

                                                
5
 See Transcript MAIL Hearing 18 September p 419 15-35.  

6
 See  Exhibit F, produced on 17 September 2015 and Mr Carr's supplementary evidence.  My evidence to the 

MAIL hearing expressed concerns about the reliability of these predictions, given the absence of validation of the 
microsimulation traffic model used.  
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the Hearings Panel at the hearing.  However, at this stage I note the 

matters listed below. 

5.3 The preliminary plans provided by Mr Carr (Action Point 4 of the Joint 

Statement) indicate that appropriate sight distances can be provided, for 

traffic turning into or out from the site, although it is likely that modifications 

to the layout will be required, for example, to batters, as the road descends 

to pass under the Expressway.  Also, the site access will require significant 

visibility splays, across the land within the Loop Road, to be kept free of all 

obstruction.  

5.4 However, I retain significant concerns about the safety of the proposed 

access, because the preliminary plans do not confirm that all relevant 

guides and standards can be met.  In my opinion, this needs to include 

consideration of the State Highway Geometric Design Guide.  The relevant 

section of the Guide is attached at Appendix IDC4.  This Guide notes that 

as speed increases, the eye’s behaviour will affect driver performance in a 

number of ways, including issues relating to peripheral vision, for example: 

It is desirable that a driver’s view be directed along the line of the road 

to ensure that extraneous detail and distractions do not divert their 

attention away from the road.  The cones of vision shown in Figure 

2.3 indicate a driver’s plan view at various travel speeds.  To ensure a 

particular aspect of the scene ahead is able to be seen by drivers, 

eg an obstruction intruding onto the carriageway or a warning sign, 

the road must be designed so these types of feature will lie within the 

drivers cone of vision for the anticipated travel speed.7 

5.5 The implications of the above issue on the proposed site access are shown 

in the plans at Appendix IDC5.  In these plans, the green straight lines 

show the visibility requirements for cars and trucks, while the blue and red 

lines indicate the cones of vision for trucks and cars, respectively.  I note 

that for an industrial park, it is quite likely that a significant proportion of the 

daily trips will be trucks.8  However, the plans indicates that truck drivers in 

particular may not be fully aware of conditions at the site access, for 

example, a vehicle turning out from the accessway.  This is contrary to the 

                                                
7
 Transit New Zealand (2003), “State Highway Geometric Design Manual”, page 2-11. 

8
 A very limited review of data on truck percentages reveals the following: The only site included within the Trips 

Database Bureau information for industrial sites within New Zealand relates to Sir James Wattie Drive, a street 
serving an industrial area within Christchurch, which has between 23 and 40% of the total traffic flow being trucks 
in the evening peak.  A check on Hugo Johnston Drive, a cul de sac serving an industrial area in South Auckland, 
indicates a daily figure of 24%.  These two observations could be relevant for the proportion of trips turning to/from 
the site access (serving an industrial park).  The proportion of trips for the Loop Road itself could be similar to that 
currently observed along Highbrook Drive, within East Tamaki, South Auckland, which is 9%  
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Austroads Guide,9 which refers to the need for a driver on the main road to 

detect problems ahead, such as a car from the minor road stalling in the 

through lane.  

5.6 As such, I consider that it has not yet been demonstrated that site access 

can be provided from the Loop Road to the site which complies with the 

requirements of all relevant guides and standards.  I therefore remain 

concerned at the ability of the proposed access to safely operate as the 

sole access to an industrial park.  

6. LOCATION OF DEVELOPMENT  

6.1 At paragraphs 7.9 to 7.11 of my evidence in chief, I referred to issues 

relating to this particular development.  Given the agreed position of the 

traffic experts that there should be no through road between Hawthornden 

Road and the Southern Airport Access Interchange, the other issues I raise 

within the paragraphs noted above remain valid, meaning that I consider 

that this is not an appropriate location for industrial development, from a 

transport perspective.  

 

 
Ian David Clark 
30 September 2015 

  

                                                
9 Austroads (2009), “Guide to Road Design – Part 4A: Unsignalised and Signalised Intersections”, page 19 
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Appendix IDC1:  Joint Witness Statement of discussion on 24 September 

2015 relating to Area 3 (West) 
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Appendix IDC2:  Joint Witness Statement of discussion on 29 September 

2015, relating to Area 3 (East) 
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Appendix IDC3:  Draft Plan showing possible boundary between State 

highway and local (city controlled) road: Southern Airport Access 

Interchange 
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Appendix IDC4:  Extract from Geometric Design Manual 

 

  



STATE HIGHWAY GEOMETRIC DESIGN MANUAL
SECTION 2:  BASIC DESIGN CRITERIA

April 2003

2 - 11

Draft:  S2-Basic Design Criteria - draft amendment 9-4-03.wpd - 11 April 2003 (9:59AM)

2.5.2 Vision Characteristics
(a) General

Driving is basically a decision making process and it is
very dependent on the driver’s perceptions and
judgments.

It is commonly accepted that between 85% and 90% of
the perceptions involved in the driving task are of a
visual nature, ie. driving and visual perception are very
closely related.  The most important factors in road
design are therefore:

• the ability of a driver to perceive things
associated with the driving task

• the order in which a driver sees these things, and
• the time that they have to respond to what they

see.

The average normal human eye can detect visual stimuli
over approximately 180° in the horizontal plane and
130° in the vertical plane.  It can also resolve 1 minute
of arc which is equivalent to observing a 90 mm high
object at a distance of 300 m.

Detailed, or foveal vision, is limited to about one
thousandth of the visual field at any one moment and
this represents a 2° cone of interest from the lens of the
eye.  The peripheral, or remaining, field of vision
diminishes as the eye concentrates on detail.  Also, the
time taken in fixation, blinking and focussing can reduce
overall vision by approximately 20%.

The ability of the eye to accurately judge distance
between it and object is limited to approximately 100 m.
Beyond that the lines of sight are almost parallel and the
estimation of distance becomes dependent on
comparisons and past experiences.

An observer can estimate the real size of objects at
distances up to about 400 m from them.  Beyond this
distance objects begin to look smaller than they should,
eg. a car at a 550 m distance is equivalent to a pin head
at a distance of 450 mm from an observer’s eye.

A stationary observer has the ability to estimate the size
of objects 400 m away.  An overtaking driver travelling
on a straight road at 100 km/h is however expected to be
able to discern an oncoming vehicle and gauge its speed
when it is at least 410 m away, even though only its roof
may be visible above a crest.

On a long straight the inability of a driver's eye's to
accurately determine whether a distant object is
stationary, travelling towards or away, and at what
speed, is due to a lack of visual comparison with other
objects, both mobile and stationary.  However, on a
curving road an oncoming vehicle appears to travel
horizontally across a driver's field of vision and
comparison roadside objects and other traffic give a
visual appreciation of position, speed and direction of
travel.

(b) Vision at Speed

As speed increases the eye's behaviour will affect driver
performance in the following manner:

• concentration decreases,
• the field of concentration recedes,
• peripheral vision diminishes,
• foreground detail begins to fade, and
• space perception becomes impaired.

It is desirable that a driver's view be directed along the
line of the road to ensure that extraneous detail and
distractions do not divert their attention away from the
road.  The cones of vision shown in Figure  2.3 indicate
a driver's plan view at various travel speeds.

To ensure a  particular aspect of the scene ahead is able
to be seen by drivers, eg. an obstruction intruding onto
the carriageway or a warning sign, the road must be
designed so these types of feature will lie within the
drivers cone of vision for the anticipated travel speed.

(c) Night Vision

A driver's vision is limited at night.   Focal distance is
limited to about 150 m, ie. the distance illuminated by a
vehicle’s headlights, peripheral vision is reduced to
almost zero, and detailed, or foveal, vision is restricted
to the arc of light ahead.

Night vision is further reduced by headlight glare from
oncoming traffic.  This may be minimised on divided
dual carriageways by the construction of glare screens
or by providing a median.  To reduce glare to a tolerable
level a median may need a raised centreline section or,
if depressed, be sufficiently wide, ie. at least 25 m.

(d) Wet Weather Vision

Figure  2.4 shows a comparison of design stopping and
intermediate sight distances with the visibility available
in a 25 mm/h intensity rainfall.  In these conditions the
minimum vision requirements for overtaking are not
attainable at speeds in excess of 100 km/h.

There are no specific design guidelines on how to
overcome wet weather visibility deficiencies but the
design of road surface drainage should minimise the
problem of vehicle generated spray.  Certain
combinations of grade and crossfall can create surface
water ponding and special treatment of one, or both may
be required to minimise this problem.

2.5.3 Reaction Time
Reaction time is the time for a driver to perceive and react to
a particular stimulus and to take appropriate action.  It
depends on the complexity of the decision or task involved
and includes the times taken to:

• perceive and identify an emergency situaton,
• judge what reaction is required, and
• activate the reaction process.
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Reaction time is not a constant and varies according to a
driver's:

• age,
• physical condition (fatigue, drugs and alcohol increase

reaction time), and
• preparedness (presenting drivers with situations which

match their expectation will reduce reaction time and
vice versa).

Research has shown that most un-alerted drivers can react
simply to a clear stimulus in less than 2.5 seconds, in an
urgent situation.  This represents an upper, possibly the 85th
percentile, value for normal drivers and is close to the mean
for degraded drivers.  The variance of the distribution of
reaction times is, however, very high and values ranging from
1 to 7 seconds have been recorded.   One reason for the large
variability is that reaction time depends on a driver's level of
alertness at the time and anticipation or pre-signalling of an
event, the absence of uncertainty on multiple choices, and the
familiarity with the task can each lower reaction time.  A
reaction time of 2.5 seconds is a commonly adopted reaction
time value for use in road design, although a number of
European countries use a value of 2.0 seconds.

As people age, they experience decreasing physical and
mental capabilities and become more susceptible to injury and
shock.  Human functions subject to deterioration due to
ageing include:

• visual acuity,
• attention capacity,
• reaction time, and
• contrast sensitivity.

As a group, older drivers do not currently represent a major
road safety problem in most Western societies when
compared with other age groups.  However, older drivers are
involved in significantly more serious injury and casualty
crashes per kilometre travelled and, because the proportion of
older people in Australasia is expected to roughly double over
the next 40 years, older drivers are likely to become a more
significant problem in the years ahead.

Recent research indicates that a number of road design
elements may be associated with older driver crashes in
Australasia.  In particular, it was concluded that
improvements to intersection sight distances, provision for
separate turn phases at traffic signals, more conspicuous
traffic signal lanterns and more clearly defined vehicle paths
have the potential to reduce crash and injury risk for older
drivers.  The research also contained a detailed description of
measures that should be implemented immediately to increase
the safety of older road users, including a recommendation
that a minimum reaction time of 2.5 seconds be used at
intersections.  For mid-block sections it recommended a
desirable minimum reaction time of 2.5 seconds and an
absolute minimum of 2.0 seconds.

Two reaction times may be used in state highway road design
work and these are:

(a) 2.5 seconds: For normal use in all situations.  It must
be used when design speeds are greater
than 70 km/h because in these situations
drivers are likely to be travelling in free
speed conditions and are normally not
so alert or prepared for the unexpected.

(b) 2.0 seconds: An absolute minimum reaction time
which caters generally for older drivers.
It may be used where design speeds are
less than or equal to 70 km/h, ie. urban
areas and low speed rural areas where
drivers can be expected to be more alert
and better prepared for the unexpected.

2.5.4     Decision Making
Drivers have the ability to select the correct action from a
number of alternatives.  However, if they are presented with
a number of options confusion and error can often result.

A road layout, or signposting arrangement, should therefore:

• require a driver to make only one decision at a time,
and

• allow at least three seconds travel time between each
decision.
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Source: RTA Road Design Guide

Figure  2.3: Cones of Visions for Various Travel Speeds
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Figure 1:  Truck SISD Towards the South 
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Figure 2:  Truck SISD Towards the North 
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Figure 3:  Car SISD Towards the South 
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Figure 4:  Car SISD Towards the North 
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