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1 INTRODUCTION

'1.1 Scope

I have reviewed documents contained within the legal brief supplied to my office by

SWAAB Attorneys dated22 October 2015 which in summary includes:

a. Various correspondence, plans and reports in relation to the matter

b. Expert Witness Code of Conduct.

2. I have been provided with a copy of the amended Statement of Facts and

Contentions in these proceedings.

3. I understand that the site the subject of these proceedings is situated at Newbridge

Road, Moorebank, on land known as Lot 6 DP 1065574 (the Site).

4. I understand that the development proposal (the development) before the Court

generally consists of:

a. A waste recycling facility that would process 500,000 tonnes of masonry

construction and demolition waste per year. The proposed facility would receive

concrete, brick, asphalt, sandstone and sand. No domestic loads would be

received at the facility.

b. An approximately 650 m long north-south aligned dual carriageway access

driveway, originating at Brickmakers Drive to the north of the recycling facility,

and entering the facility in the north western corner of the primary development

footprint. At its intersection with Brickmakers Drive, the access driveway is

approximately east-west aligned. The arrangements at the driveway access to

Brickmakers Drive have been the subject of a previous appeal.

c. Construction of a flood protection bund (the flood protection bund) around the

perimeter of the principal footprint of the development. The First Respondent

(Moorebank Recyclers) has relied in their application for this development on a

previous development consent for floodplain earthworks in this area.

d. Within the flood protection bund, the Site is proposed to be regraded, creating a

central north-south aligned ridge at a level of approximately 6.0 mAHD, grading

Statement of Evidence of Dr Daniel Martens - Traffic lVlanagement
P1 505051 JR02V01
Prepared: I August 2016

4



to four low points adjacent to the flood protection bund at levels between 4.6-4.8

mAHD.

5. ln preparing this statement, I have been asked to consider, the following matters in

relation to the development:

ó The appropriateness of the proposed traffic management system, and any

matters raised under contention 8.

1.2 Specific Documents Referenced Herein

6. The following documents are specifically referred to in this statement:

a. Traffic Report for Construction and Operation of a Materials Recycling Facility on

Lot 6, DP 1065574, Newbridge Road, Moorebank, prepared by Lyle Marshall &

Associates Pty Ltd, dated November 2012 (the 2012 Traffic Report).

b. Submrssion Regarding Moorebank Waste Facility, prepared by EMGA Mitchell

Mclennan, dated April 2013 (the 2013 Traffic Submission).

Proposed site access driveway intersection treatment at Brickmakers Drive,

dated June 2013, prepared by Mclaren Traffic Engineering, dated June 2013

(2013 Mclaren Plans).

d. Preferred Project Report Materials Recycling Facility Lots 308, 309 & 310, DP

1118048 Lot 6, DP 1065574, Newbridge Road, Moorebank, prepared by Nexus

Environmental Planning Pty Ltd, dated August 2013 (the 2013 PPR),

e. Cumulative Traffic lmpact Assessmenf, Lofs 6 & 7, DP 1065574 Newbridge

Road, Moorebank, prepared by McLaren Traffic Engineering, dated October

201 4 (the 201 4 T ¡afÍic Report).

f . Materials Recycling Facility, Moorebank (05-157) Maior Proiect Assessmenf,

prepared by NSW Planning & Environment, dated April 2015 (2015 Project

Assessment and Approval).

g. Georges Cove Marina Transport Planning Assessmenf , prepared by EMGA

Mitchell Mclennan, dated July 2015 (2015 Marina Traffic Report).

c
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h. Supplementary traffic counter data provided by McLaren Traffic Engineering for

the period 9 February 2016 - 16 March 2016 at Brickmakers Drive north of

Conlon Avenue and South of Schullen Street (2016 Traffic Data).

1.3 Expert Witness Code of Gonduct

7. I have read and agree to be bound to the Expert Witness Code of Conduct under the

Uniform Civil Procedure Rules 2005, dated 11 October 2013.

1.4 Dr Daniel Martens Expertise

8. I am a practicing civil and environmental engineer registered as a certified practicing

engineering and Fellow of the lnstitution of Engineers Australia.

9. A copy of my curriculum vitae is provided in Attachment A.

10. I have more than 25 years'experience in a range of engineering matters including

hydrology, civil engineering and traffic management, and geotechnics. I have over

the past 15-20 years provided expert engineering testimony to various Courts on

each of these topic areas.
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2 OBSERVATIONS AND FINDINGS

2.1 General Observations and Comments

11. The following observations are made from the 2012 Traffic Report:

a. This report was provided in support of the Environmental Assessment report in

response to the Director General's Requirements (DGRs) and Liverpool Council's

Requirements.

b. Average Daily Traffic (ADT) for Brickmakers Drive was in the order of 7,500

vehicles/day (VPD), with heavies comprising approximately 5.3%. I note the

following:

Given this represents tube counts taken some 4 years ago, and an

approximately additional 600-700 dwellings have since been constructed near

to Brickmakers Drive (assuming the aerial in Figure 1 in the report represents

approximately the conditions at the time of traffic volume assessment), I would

have projected, assuming a further nominal background growth rate in traffic

volume, that present day ADT loads would be in the order of 11,000-12,000

VPD.

On this basis, present day heavies could perhaps be up to 600 VPD, assuming

that the proportion of heavies has not materially changed. However, given

recent development is fundamentally residential in character, I would expect

heavies to be in the order of 300-400 VPD.

The supplementary 2016 traffic data provided by Mclaren Traffic for February

- March 2016 reveal ADT ranging between around 11,000-12,000, with AM

peaks in the order of 850-900 VPH and PM peaks between 1,000-1,100 VPH.

Heavies range approximately 350-450 vehicles, representing some 3.0-3.5o/o of

ADT. Traffic volumes are somewhat less along the southern reach of

Brickmakers Drive. However, the results are in accordance with what I would

have expected for Brickmakers Drive.

c. Comparative ADT data (at 2012) are provided at: Nulwarra Road, being

approximately 24,000 VPD; Governor Macquarie Drive, being approximately 20,000

VPD; and Newbridge Road, being approximately 63,000 VPD. Contribution of
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traffic generated by the development to these roads is very minor and can be

largely discounted in terms of impact.

d. Peak vehilcle/hour (VPH) traffic volumes in Brickmakers Drive as at 2012 were

given as:

8-9am peak of 604 VPH (bidirectional, comprising oÍ:207 VPH north bound

and 397 south bound).

5-6pm peak of 833 VPH (bidirectional, comprising of: 705 VPH north bound

and 128 south bound).

e. On the basis of the growth assumptions I have noted above, I would have

estimated 2016 peak hourly traffic volumes as follows:

8-9am peak of around 900 VPH (bidirectional, north / south bound split

proportions would remain similar to those monitored in 2012).

5-6pm peak of around 1100 VPH (bidirectional, north / south bound split

proportions would remain similar to those monitored in 2012).

ilt These rates would increase by say 5 % between 2016 and 2021 based on

regional annual population growth rates.

f. The projected 2021 peak hourly traffic volumes provided in the report, which

assume completion of the road network in Georges Fair and Maddecks Avenue link

to Brickmakers Drive and a nominal annual growth rate, are as follows:

8-9am peak of around 934 VPH (bidirectional, comprising of: 451 VPH north

bound and 483 south bound).

5-6pm peak of around 1201 VPH (bidirectional, comprising of: 898 VPH north

bound and 307 south bound).

g. Based on the above analysis, existing and projected traffic ADT and VPH estimates

made appear reasonable. I note that these estimates have not included allowances

for traffic generated by other nearby sites which have the potential to be developed

in the short to medium term future.
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h. Site traffic aeneration estimates are based on an annual production capacity of

500,000 tonnes/year, with raw materials comprising bricks, concrete, asphalt,

sandstone and sand transported to site by truck.

i. No domestic waste loads will be delivered to site

j. Average truck loads are assumed to be 21.2 tonnes. On the basis of 'truck and

dog' arrangements, which may have payload capacities of up to 29 tonnes, this

assumption appears reasonable.

k. On the basis of 500,000 tonnes per annum, an operating period of 292 days/year,

truck traffic generated by the proposal will be 324 VPD. This seems reasonable,

but I note that there may be some variation to this estimate should incoming and

outgoing trucks not be fully laden. There will also be additional vehicular traffic

associated with staff, visitors, delivery and maintenance vehicles. These have not

been included in the 2ü2f raffic Report assessment, but I do not expect that these

will materially affect the outcome of the traffic analysis undertaken.

Peak hourly site traffic generation is estimated during 8-9am to be 38 VPH, and

during 4-5pm to be 21 VPH. The methodology used to derive these estimates is

said to be based on a 2 month traffic survey for another [and different] recycling

facility. lt is not clear precisely how VPH estimates for the development proposal

are made, however, they do not seem unreasonable.

m. Design vehicles are nominated to be 15 m long tri-axle semi-trailer, and an 18.3 m

long 'truck and dog' arrangement.

n. A speed limit of 25 kmlhr is proposed to be signposted along the access driveway

to the site processing area.

o Route allocation nominated in the report is as follows:

i. All outbound movements are towards Newbridge Road, whereby traffic is split

approximately half towards the west, and the other half to the east. There is no

practical justification for this split, which may ultimately be say 70/30% or

30170o/o wesUeast. Having reviewed traffic volume data at Newbridge Road, I

am of the view that this variation in route allocation is unlikely to affect the

outcomes of the study.
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Similarly, incoming traffic is nominated to come primarily from Newbridge Road

with a similar east / west split to outbound traffic. My comments in relation to

route allocation noted above also apply here.

Whilst the route allocation assumptions appear reasonable, there will be some

potential for vehicles to enter the site approaching from the south from

Brickmakers Drive, after having entered Brickmakers Drive via Maddecks

Avenue. Some traffic signage along this route may assist in preventing the

route being used by trucks. I would also recommend a traffic management

plan aimed at truck driver education to minimize the rise of trucks proceeding

through residential areas. However, given the configuration and geometry of

the local street network within these residential areas, I do not expect

significant truck movement through residential areas.

p. Treatment of the site access road intersection with Brickmakers Drive was

undertaken using a Give Way sign control in Brickmakers Drive. A SIDRA

intersection analysis was undertaken that showed that the right turn from the Link

Road to Brickmakers Drive will operate under Level of Service (LOS) A in the AM

peak hour LOS B in the PM peak hour. I note that I have not had an opportunity to

review the SIDRA model and confirm all underlying assumptions made as part of

the intersection analysis.

q. The site access driveway will be affected by relatively periodic inundation as a

consequence of Georges River flooding.

r. The design of the site access driveway intersection with Brickmakers Drive is

provided in Appendix B of the report. This has since been superseded by the 2013

Cardno Plans.

12. The following comments are made in relation to the 2013 Traffic submission

a. The report raises concern with the EA traffic assessment on the basis that it only

considered average daily traffic, rather than maximum daily movements. I am of

the view that the daily traffic loads generated by the recycling proposal will be

reasonably uniform on the basis that there is nothing that I have seen which would

suggest significant day to day variations in operations, and therefore traffic

generation. I note however that there remains insufficient information in relation to

traffic management, and hence generation rates, during and after a Georges River

flood which would temporarily preclude access to the subject site.

Statement of Evidence of Dr Daniel Martens -Traffic Management
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b. The report raises concerns with the EA traffic assessment on the basis that it did

not consider the cumulative impacts of other future developments including the

marina on Benedicts land or possible residential development north of the subject

site. I deal with this issue later in this statement.

13. The following comments are made in relation to the 2013 PPR:

a. The proposed intersection arrangement for the site access driveway and

Brickmakers Drive is as follows:

i. For incoming traffic, a left in access ramp from Brickmakers Drive is

proposed. This is located some 30 m north of the entry road point that will

ultimately serve future development at the Benedicts site located adjacent

and to the north of the subject site.

il. lncoming traffic will pass under a future bridge that will ultimately serve future

development at the Benedicts site.

ilt For outgoing site traffic, this will utilise an exit ramp that would merge with the

main Link road intersection with Brickmakers Drive.

The intersection civil layout design has been prepared by Cardno (2013

Cardno Plans).

b. Swept path and additional intersection details are provided in the 2013 Mclaren

Plans. An overview plan of the intersection is provided in Attachment B to this

report, with swept paths provided in Attachment C. The following is noted:

Swept paths for a 19 m semi-trailer utilising the left turn in ramp are

satisfactory.

il Swept paths for a 19 m semi-trailer utilizing the right turn out movement are

satisfactory.

No left hand turn out for vehicles over 9 m is nominated. Swept paths for

these smaller vehicles are satisfactory.

14. The following comments are made in relation to the 2014Traffic Report:

V
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a. The report estimates a peak hourly traffic generation of 290 VPH in and out of the

new intersection with Brickmakers Drive if the marina development at the Benedicts

site is added to the traffic generated by the proposed development.

b. The report observes that despite the combination of traffic generated from the

future marina and the subject site, RMS signal warrants regarding traffic and

pedestrian volumes are not met since Brickmakers Drive will not meet the 4 hour

volume of flows in each direction.

c. The report comments that the intersection is high risk because, under the proposed

give way control, the required eight second gap for exiting right turning trucks

cannot be achieved due to inadequate sight distances (caused by vegetation in the

Lot 310 DP1118048 immediately to the north of the intersection). lt recommends

that traffic signals are warranted on the basis of traffic safety.

15. The following comments are made in relation to the 2015 Project Assessment and

Approval:

a. Condition C18 requires that the proponent only access Newbridge Road during the

construction of the Brickmakers Drive intersection and site access driveway.

b. Condition 82 requires the proponent to carry out the project generally in

accordance with the environmental assessment (EA), the preferred project report

(PPR), and the project plans.

c. Condition 82 requires, that where there is any inconsistency between project

documentation, the most recent plans should prevail.

d. The most recent intersection design relevant to the application is therefore the 2013

Cardno Plans contained in the PPR. These are the same as those provided 2013

Mclaren Plans.

e. The project assessment at page 20 advises that RMS were of the view, after having

reviewed the potential additional traffic generation from future developments east of

Brickmakers Drive (the marina and future residential land), that there was

insufficient evidence that traffic signals were warranted at the new intersection with

Brickmakers Drive, notwithstanding the recommendation made in the 2014 Traffic

Report that road user safety would be improved if traffic signals were installed. On

this basis, the Department did not require signals to be installed for this project.
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16. The following comments are made in relation to the 2015 Marina traffic report:

a. The proposed marina located on Benedicts land to the north of the site, based on

Liverpool Council's on-line DA tracker (DA78112015) accessed on 7 August 2016,

is not yet approved.

b. The proposed marina development consists of a maritime building which will house

a dry berth facility housing providing 250 berths, a function center, tourist,

entertainment, recreation and club facilities. Also proposed are: a wet berth facility

for 186 craft;three external car parking areas and basement car parking providing a

total of 637 car spaces; and a site access road.

c. The marina will generate 1,289 additional daily traffic movements, with 98 VPH

during the AM peak hour and 197 VPH during the PM peak hour.

d. The report documents SIDRA modeling of the proposed Link road intersection with

Brickmakers Drive, on the assumption of a signalised treatment, and found that the

LOS would be level A. I have not had an opportunity to review this model, but note

it included the following traffic generation data assumptions:

Existing traffic within Brickmakers Drive at 2015, based on 2013 monitoring

data with an allowance for growth to 2015.

ii. The proposed marina as noted above.

Traffic generation estimates are provided for the New Brighton Golf Course

residential and club house development located to the south of the site, near

the southern portion of Brickmakers Drive. Peak hourly movements were

taken to be AM 144VPH and PM 149 VPH. ADT data are not provided in the

report and I have not been able to access the GHD 2011 or 2014 reporls which

were provided for that development. However, based on the hourly data, ADT

generated by that development is likely to be in the order of 1,500. I note that

not all traffic generated by the New Brighton Golf Course estate will utilize the

intersection at Brickmakers Drive with the proposed site access driveway.

The planned development of the Georges Cover residential estate by Mirvac

containing approximately 190 dwellings (yielding 1710 ADT and peak hour

traffic of 162 VPH).
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V The Moorebank recycling facility, with some additional allowance for non-truck

vehicular movements.

2.2 Existing and Future LocalTraffic Volumes

17. As part of this assessment, I have been able to review various traffic data and forecasts.

Whilst these do vary somewhat between observation periods and consultants, it is
possible to provide a general summary statement in relation to existing and future local

traffic volumes at Brickmakers Drive in the vicinity of the proposed intersection with the

site access driveway (see Table 1).

18. I note that this summary is based on information provided to me during the course of

these proceedings, and I have not prepared separate traffic generation estimates for

developments outside of the Moorebank recycling proposal, nor have I undertaken a

detailed review of the veracity of traffic generation data estimated by others in relation to

other external developments.

Table 1: Summary daily (ADT) and hourly (VPH) traffic data at Brickmakers Drive

Location ADT AM Peak PM Peak Status

201 6 Approximate existing 11500 950 1050 Current

Moorebank recyclers 324 38 21 Proposed

Georges Cove residential estate 1710 162 162 Proposed

Marina 1289 98 197 Proposed

New Brighton Golf Course estate I s00 143 149 Approved

Totals 16323 1391 1579

19. I am of the view that the projected traffic loads adopted in the EA and PPR are

reasonable representations of current traffic conditions in Brickmakers Drive. However,

I note that it is clear that traffic volumes in Brickmakers Drive will continue to increase as

a result of on-going development in the nearby local area, and that this will ultimately

place further stress on any intersection built as part of the proposed recycling facility.

20. Under existing conditions, the number of heavy vehicles utilizing Brickmakers Drive is in

the order of 350-400 VPD. On this basis, the recycling facility will increase the existing

heavies load by say 90-95% in the immediate short term. This will effectively modify the

heavies load proportion from around 3.3 % to 5.9%. This is, in the scheme of the
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existing traffic loads on Brickmakers Drive, a relatively minor change and represents a

proportion similar to that initially reported in the 2012 Traffic Report. Also, once other

future developments with a largely residential character are approved and built, the

proportion of heavies is likely to again reduce.

2.3 lntersection Givil Design

21 I make the following comments in relation to the civil design of the proposed site access

driveway intersection with Brickmakers Drive as provided in the 2013 Cardno plans and

2013 Mclaren Plans:

a. The design is reasonable and provides an adequate level of separation between

truck movements generated by the recycling development and future potential

development serviced by the Link road.

b. The design appears broadly capable of providing for future development to the east

of Brickmakers Drive and to the north of the subject site.

c. Swept path analysis provided in the 2013 Mclaren Plans show that a 19 m semi-

trailer can safely enter and exit the subject site. lf B-double traffic is expected at the

recycling facility, then the swept paths will need to be redone to confirm that the civil

design functions for such vehicles.

22. ln terms of pedestrian access, I note the following

a A footpath occurs on both east and west sides of Brickmakers Drive

b. The eastern footpath is narrow and separated from the pavement by a post and

wire fence rather than a vegetated verge as is the case on the western footpath

(see Attachment D).

c. lnsufficient detail has been provided on the civil plans to show how pedestrians

walking on the eastern Brickmakers Drive footpath in a north/south alignment can

be safely managed.

2.4 Traffic lmpact Assessment and Management

23. ln terms of traffic impacts at Brickmakers Drive of the new intersection, the following

summary statements can be made:
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a. Ihe2012 Traffic Report, which proposed a give way treatment and did not include

traffic generated by the future marina or other potential future local developments,

including only the traffic generated by the proposed recycling operations, indicated

a LOS B based on SIDRA intersection modeling.

b. The 2014 Traffic Report, which considered the potential additional traffic generated

by the marina development to the east, recommended traffic signals on the basis of

safety (sight distance), noting that forecast traffic volumes did not meet RMS

warrants for traffic signals.

c. The 2015 Project Assessment and Approval records that RMS were of the view,

after having reviewed the potential additional traffic generation from future

developments east of Brickmakers Drive (the marina and future residential land),

that there was insufficient evidence that traffic signals were warranted. Traffic

signals were therefore not required under the Department's consent.

d. The 2015 Marina traffic report, which included all additional traffic potentially

arriving at the proposed intersection from developments to the east and south of

Brickmakers Drive, indicated that LOS A, based on SIDRA intersection modeling,

was achieved if the proposed intersection were signalised. The report also

indicated that if the intersection were signalised, then sufücient 'spare capacity'

would be provided for other future unknown developments.

24. My view, having considered the available information, on the proposed intersection

treatment and traffic management proposal is as follows:

a. The proposed intersection is reasonable in terms of traffic management for the

proposed development.

b. Future increases in trafflc generation are highly probable. On that basis, it would be

reasonable and prudent to prepare an intersection design that can be modified or

upgraded in such a way so as to accommodate the needs of future traffic

generating developments in the local area.

c. On this basis, the proponent should demonstrate that the current intersection

design can be retrofitted with traffic signals at a future date, should the need arise.

lf the intersection requires some modification to achieve this outcome, then

amended plans should be provided.
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d. The most feasible alternative to the current intersection design would be the

provision of a roundabout. However, my view is that:

A roundabout would not be practical, given the limited space available for a

roundabout.

il A roundabout solution would more than likely require further acquisition of

land on adjoining properties in order to fit the civil layout.

ill A roundabout may not provide the same level of 'spare capacity' as would be

provided for a signalised intersection.

A roundabout solution does not appear warranted at the proposed

intersection.

25. I note that I have not been provided with any of the SIDRA intersection models prepared

to date in relation to the new intersection with Brickmakers Drive. I have therefore not

had the opportunity to review all underlying assumptions made by each of the modelers.

2.5 Traffic Management During River Flooding Conditions

26. The site access driveway will be affected by relatively periodic inundation as a

consequence of Georges River flooding. This raises a number of management

questions:

a. How are incoming vehicles warned about the presence of flood water so that they

do not attempt to access the site during Georges River flood conditions when then

access driveway is unsafe and not trafficable?

b. lf a vehicle enters the left turn into the site from Brickmakers Drive, at what point will

the driver become aware that floodwaters are present on the access driveway and

conditions are unsafe?

c. lf a vehicle such as a semi-trailer enters the left turn into the site from Brickmakers

Drive during Georges River flood conditions, and indeed is shortly thereafter

followed by one or more semi-trailers, how will these vehicles be safely returned to

Brickmakers Drive?

d. How will site traffic generation be affected in the period immediately after a Georges

River flood event, noting that access may be unavailable for a number of days due

to poor drainage and pavement conditions, or flood debris or damage over the
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access road. For example, will traffic numbers increase in the period after a flood

event in order to compensate for lost product supply to and production export from

the site?

27. I am of the view that there remains insufficient information in relation to traffic

management during and after a Georges River flood which would temporarily preclude

access to the subject site. The management of vehicle safety and impact on traffic

generation remains unclear. A suitable traffic management plan should be prepared

that deals with the issues raised above in relation to flooding of the access driveway.

)
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2.6 Summary Statement

28. I note that I have not been provided with any of the SIDRA intersection models prepared

to date in relation to the new intersection with Brickmakers Drive. I have therefore not

had the opportunity to review all the underlying assumptions made by each of the

modelers.

29. Notwithstanding the above, in relation to the issue of traffic my assessment is as follows:

a. The civil engineering design of the proposed access driveway intersection with

Brickmakers Drive is reasonable and provides an adequate level of separation

between truck movements generated by the recycling development and future

potential development serviced by the Link road. Swept paths for a 19 m semi-

trailer are adequate. However, if a B-double were required to access the site, then

swept paths for these vehicles should be provided to demonstrate that the

proposed intersection is suitable.

b. lnsufficient detail has been provided on the civil plans to show how pedestrians

walking on the eastern Brickmakers Drive footpath in a north/south alignment can

be safely managed.

c. The proposed intersection is reasonable in terms of traffic management for the

proposed development given the relatively low rates of traffic generation. However,

given the high likelihood of significant future increases in traffic loads both on

Brickmakers Drive and on the Link road, it would be prudent to ensure that the

proposed intersection design can be modified or upgraded in such a way so as to

accommodate the needs of future traffic generating developments in the local area.

My view is that the proponent should demonstrate that the current intersection

proposal is capable of being retrofitted with traffic signals at a future date, should

the need arise. lf the intersection requires some modification to achieve this

outcome, then amended plans should be provided.

d. There will be some minor potential for vehicles to approach the site via Maddecks

Avenue. Appropriate signage along this route may assist in preventing the route

being used by trucks. I also recommend a traffic management plan aimed at truck

driver education to minimize the trucks proceeding through residential areas.

e. lnsufficient information has been provided in relation to traffic management during

and after a Georges River flood, which would temporarily preclude access to the
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subject site. The management of vehicle safety and impact on traffic generation

remains unclear. A suitable traffic management plan should be prepared that deals

with issues raised in relation to flooding of the access driveway.

-\
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Environmentol ond Cîvíl Engineer ond Scienfisi
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Bochelor of Lows (due for 2017 completion)

Authorised Troffic Control Plon developer (Red Cord)

Moster of Engineering Science (University of New South Woles, Sydney)
(Civil, Woste Monogement, Geotechnics,Hydrology, Hydrogeology)

PhD ( EnvÌronmentol Science/Engineering)
(University of Sydney, Sydney)

The doclorot work consîdered lhe operotion, pefformonce ond environmentol irnpocls of smol/
scole sewoge lreotment systems (< lO00 EPJ ín Sydney's urbon soulhweslern regions. lnvesfigolíons
included a ronge of experimento/ sfudies oimed ol deiermining process re/olions ol interconnected
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o Operofion / moîntenonce of smoll sewoge lreotmentsystems f< 1000 ep/

o Efftuent dispersol / migrolion studies under vorioble grode effluent ond voryÌng soil /
hydroge ologicoi condilions
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ond olher woler quolîly porometersj
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o Assessmenlof impoctof performonceondtmpoct of sewoge monogement sysfems

o Delerminolíon of îhe împoct of slormwoler monogemenf technþues /eg. sedimeniofion bosins

ond fîltrotìon / infillrotìon slrþs for wofer quolily conlrol) on stormwoler quolity

Bochelor of Science (Geomorphology) Hons Closs l, University of Sydney, Sydney

MEMBERSHIPS AND AFFITIATIONS

Fellow of the lnstitute of Engineers Austrolio

ChorTered procïicing engineer

Registered engineer on the Notionol (Austrolion) Engineering RegÌster

Registered AsÌo-Pocific Economic Cooperolion ogreemenl engineer (environmenlol engineering)

lnternoiionol Professinool engineer

Austrolion Geomechonics Society

Austrolîon ond New Zeolond Associotion for the Advoncement of Science

Austrolion Stondords commiitee for WoTerless ond Composling Toilets

Austrolion STondords committee for Aeroled Wostewoter Treolment Systems

Auslrolion Stondords committee for On-site Domeslic Wostewoler Monogement

Ausirolion Woter Associoiion

lniernolionol Society of Soil Mechonics ond Geolechnicol Engineering

Society for Engineering in Agriculture

Society for Sustoinobility ond Environmentol Engineering

Instituie of Tronsportotion Engineers USA (Auskolion ond New Zeolond Bronch)
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EMPTOYMENT HISTORY

ì 993 - present

1993-20r5

1995 - 1996

r990- 1995

1989 - t992

r 990

ì 988-r 989

\987

Director, Mortens & Associotes Pty Ltd

Principol engineer responsible for technicol oversight of more thon 5,000 nolionol engineering
projects. Technicol responsibilities include civil ond troffic engineering, woter resources,
environmentol investigotions ond monogement, geotechnicol invesligoTions, GlS, lond copobility
ossessment, environmentol plonning, hydrogeology, systems modelling ond process simuloiion.

DirecTor, Ecowerks Engineering Ply Ltd

As o direclor of Ecowerks Engineering my responsibilities were to undertoke ond / or supervise the
design ond construction of woter monogement ¡nfroslructure focililies including [for exomple]:
sewoge lreotment plonts, stormwofer monogemenl sysTems, ond woler supply infrostruclure.

DirecTor, Environmentol Technology Services Ply Lld

Supervising environmenfol scientisl / engineer ond softwore developer. Responsible for co-ordinotion
of the functionol design of digitol lerroin bosed hydrologicol tronsport models (woter, sediment ond
contominonts) ond olgorithms for the incorporotion Ìnio environmenlol softwore (TCM-Monogertr't).

Cosuol Lecturer. University of Sydney

Teoching duiies included; computer simulotion in geomorphology; stolisticol methods in woter
resources; physicol opplicotions of GIS; fluviol geomorphology (morphology ond sedimeniology) ond
hydrologicol processes; woler-quolily ond pollulion in urbon ond rurol regions of eosTern Auslrolio;
environmentol impocl ossessment.

Teochino ComÞonv Scheme Reseorch Assoc¡ote, University of Sydney

Responsible for monogement ond implementotion of $ó00K three yeor joÌnt government (NSW Stote
Government ond Sydney WoTer) ond privoTe induslry (Biocycle Pty Lid) funded projecf to investigote
lhe performonce ond impocls of smoll scole sewoge systems in south-western Sydney. Duiies
included project monogement, experimentol design, treotment plonf design, doto onolysis,
interpretotion ond report compilotion, ond numerous public seminor presentotions.

Cosuol field ossîstont ond consullinq oeomoroholoqisT To the Moc¡niosh Cenlre for Quoternory
Doting. Tosks included geomorphologicol descriptions ond oreol photo interpretotions of Tosmonion
river sysTems.

Reseorch ond Field Assistont , University of Sydney

Reseorch topics include morphomeiric ond hydroulic studies in The Bellinger, Clorence ond
Howkesbury River systems. Work included river cross-seclionol surveys, velocity ond dischorge profile
meosurements ond gouging. Olher reseorch concerned the detection of teclonic movements in The

Eosl Auslrolion Highlonds, including field ond mopping studies.

Field ossistont for the CSIRO Conbeno division of Notionol Porks ond Wildlife. Reseorch involved o
sludy oiming to delineote lhe optimum size of wildlife reserves.

SCHOTARSHIPS / AWARDS

I 9?5 Aword for runner-up for best Poper, Annuol New Zeolond Woter ond Wostewoler Conference, Aucklond, New
Zeolond

Finolist in the Auskolion Young Achievers Awords: Lond ond Woter Core Cotegory

Received on Austrolion Prioriiy PosTgroduote Reseorch Scholorship for reseorch Ìnlo slormwoler quoliiy issues

Ìn environmeniolly sensitive urbon ond unsewered oreos.

Received the Internotionol Geogrophicol Conference Trovel Aword for young Austrolion ocodemics.

Joinl 3 yeor gronf from the Sydney Woler Boord, NSW Depodment of Slote Development ond Biocycle Pty Ltd

for The investigotion of ihe environmentol impocfs of on-site wostewoter systems.

Received o HECS Postgroduote Scholorship for Scîence Honours.

Received the Rev. A. S. Mccook Memoriol ScholorshÌp for Geogrophy.

1994

1992

1992

t 99t

r 989

I 988
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Envl¡onmentol

GENERAT AREAS OF EXPERTISE

Woler Surfoce:

Suoolv

Wostewoler

Lond:

Woter:

Geolechnlcol

ATmosohere:

Monoqement:

Foundofions:

Excovotions:

Slooe stobilitv:

Povements:

Desion:

Plonnino:

Troffic:

Civil & Trollic

Generol

Monooemenf:

Conslruction:

GIS

Codino

SuoervÌsion

Soil survev

Stotislics

Survev

Flooding, stormwoter, WSU D

Row woter copture, supply securiiy, treolment, storoge ond relÌculotion

Plonning, risk monogement, lreotment systems, effluenl disposol ond re-use

Soils, geology, contominolion & remediofion, erosion ond sediment control

Woter quolity, hydrogeology, river processes (fluviol geomorphology), cooslol
processes, estuorine processes, riporion corridors

Odour ossessmenl ond modelling, oir quolily modelling, environmentol noise

Monitoring, plonning, modelling, climote chonge, woste monogemenf

Sile investigoTion, design, setilemenl onolysis

Design, shoring systems, risk onolysis, groundwoter monogement

Sile investigotion, risk ossessmenl, site remediotion, modelling

lnvestigotion, design ond re-inslolement

Sub-division, roods ond povements, droinoge, retoining struciures, eorthworks

Feosibilty & conslroints onolysis, cost ossessment

Troffic generolion ond Ìmpocl ossessment, porking, interseciion ond network
modelling, rood corrÌdor ond swepT polh design ond onolysis

Teom monogement, project co-ordinoiion ond control, controcfs odministrotion

Sife supervision, conTroclor monogement ond control

Vorious vector / roster bosed GIS sysiems (lDRlSl, ARC/INFO, ERDAS, Moplnfo)

BASIC, Visuol BosÌc, Poscol, Assembly, Fortron, C

I hove supervÌsed ocodemic reseorch projects in the fields of coostol processes,
geomorphology, londfills ond wosle monogemeni, surfoce woier quolity, wetlond
design ond siTe conlominotion

I hove developed, orgonised ond conducted numerous (hundreds)
reconnoissonce soil surveys. These included estoblishment of somple sites,
physiochemicol sompling, loborotory processing ond mopping

In-depth knowledge on o voriety of siotisticol melhods Ìncluding o comprehensive
ronge of uni- ond mullivoriote, porometric ond non-porometric, ond spotiol dolo
onolysis techniques

Experience în o ronge of survey & tocheomelric levelling methods

o

MANAGEMENT AND COMMUNICAT¡ON EXPERIENCE

Projecl monooement
I hove co-ordinoted, technicolly ossisted wilh or monoged more thon 5,000 independent environmentol ond
engineering projects.

Co-ordinotion ond monooement of sub-controctors
I hove hove extensive experience in lhe co-ordinotion ond monogement of sub-conlroctors for o ronge of civil ond
environmenfol works.

Public Soeokino
I hove exlensive public speoking experience including more thon ,ì00 public presentolions within Austrolio, New
Zeolond ond the Uniled Stotes.

Exoert Wilness
I hove octed os on engineering / scientific expert wiiness on numerous motfers before the courts including The NSW

Lond ond Environment CourT, the NSW Supreme Court, ond vorious District Courts. I hove prepored odvice to the
court on beholf of both locol ond siote governmenl ogencies ond oppliconls. I hove given evidence in oreos of
woter resources, solid ond liquid woste recycling ond reuse, geotechnics, site conlominotion, environmenlol noise,
troffic monogement ond civil engineering.

o

o



Curriculum Vrfoe: Dr Doniel M. Mortens Poge-4-

PUBTICATIONS

Refereed Publicolions

Mortens, D. M. ond Worner R.F. (,l991)
systems: Mid-project report, lniernol Publicotion, Deporlment of Geogrophy, University of Sydney, Sydney,
Auslrolio., pp 102

Moriens, D. M. (1992) Dendrochronologicol floodJrequency onolysis: on Auslrolion opplicotion, Ausfrolion GeogrophÌcol
Studies 30 (l), p /0-8ó

Mortens, D. M. (,l993) Procticol guÌdelines ond theorelicol considerotions for eslimoting sediment ond nutrient yields from
NSW coostol cotchmenls, Austrolio, Ch. 4 in Thoms, M. C. (ed) Cotchments ond Coosh In Eostern Austrolio.
Deportment of Geogrophy Reseorch Monogroph no. 5, UnÌversiTy of Sydney, Sydney, Austrolio, p 40-49

Mortens D.M, (1993) Hydrologicol inferences from tree-ring sludies on lhe Howkesbury River, Sydney, AusTrolio,

Geomorphology 8, p 147-164

MorTens, D. M. ond Worner, R. F. (,l995)
Areos, Deportment of Geogrophy Monogroph, Universiîy of Sydney, Sydney, Auslrolio, 102 p

Morlens, D. M. {'l995) lmpocts of on-site domestic wostewoter disposol in Sydney, in Proceedings of the Annuol New
Zeolond Woler ond Woslewoier Associotion Conference, Aucklond, New Zeolond, p 21-25

Mortens, D. M. ond DiBiose, J. F. (199ó) TcM-Monoger: A PC bosed iotol cotchment monogemeni decision support
system, Journol of Environmenlol Soffwore, I I (l -3), p I -7

Mortens, D. M. (1999) Empiricol woler quolity modellÌng for unsewered urbon plonning using physiogrophic porometers, in

Proceedings of lhe Conference on Environmentol Technologies for Wostewoter Monogemenf

Mortens, D. M. ond Geory, P. (1999) Austrolion On-site Wostewoter Skotegies: A Cose Sludy of Scotlond lslond, Sydney

Ausirolio, in Polterson, R. A. (ed) Proceedings of On-sile '99: Moking On-sífe Wostewoler Syslems Work,

University of New Englond, p 255 - 264

Mortens, D. M. (l999) Wel-weother Storoges for On-sife Wostewoter Syslems, in Potterson, R. A. (ed) Proceedings of On-sile
'99: Mok¡ng On-site WosfewoferSysiems Work, Universily of New Englond, p247-254

Mortens, D. M. (2002) Nitrogen species os indicotors of contominotion in urbon surfoce woters, Woollondilly Shire, Sydney,
Auslrolio, Journol of Hydrology, in press

Morlens, D. M., Willioms, D. T. ond Cowell, P. J. ,2007) Mego-rip dimensionol onolyses on the Sydney coost, N.S.W.,

Auslrolio, ond implicotions for beoch-stote recognition ond prediction, Journol of Coosfol Reseorch, in press

Unrefereed Publicolions ond Popers

Mortens, D.M. (1990) Nutrients ond implicotions for woter quolity: An updote in lieu of recent reseorch, Bíocycle Pty. Ltd.

Technico/ Bulletin no. Z, Sydney

Mortens D.M. (,l992)

Moriens D. M. ond Correy, B. 11992j , Unpublished
internol report, Deportment of Geogrophy, Universily of Sydney, Sydney, Austrolio

Mortens, D. M. ond Willioms, D. T. (,l993) On-site Wostewoier Disposol Suitobililv Sludv: Bvrnes' Run, Curromore, Jomberoo
Volley, N.S.W., AustrolÌo

Mortens, D. M. (1993) , unpublished internol
report, Deportment of Geogrophy, Universify of Sydney, Sydney, Austrolio

Mortens, D. M. (1993) lmooct of Wostewoter on the Environment, Speciol Seminor Session (Vr'deo producf¡on), University of
Queenslond Telivision Unit. Prentice Centre, Brisbone, Austrolio

Mortens, D. M. (1993)
River. Moreton Shire, p4l

Mortens, D. M. (,l994) Terms of Reference for On-sile Liouid Woste DÌsoosol Reoorts, Moreton Shire, Queenslond, Austrqlio

Mortens, D. M. ond Bronder, R. W. (1994)
Region, Field School Monogroph, Deportment of Geogrophy, UniversiTy of Sydney, Sydney, 35p

Mortens, D. M. ond WÌllioms, D. (1994)
Jindobyne, NSW, ó7 p

Petrozi, M. ond Moriens, D. M. (1995) O
", internol publicotion,

Mortens & Associofes, Sydney,ó7 p

Mortens, D. M., Donold, K. E. ond Norr¡s, A. S. (1997) Cotchment Monogement, Chopter l3 in Mortens, D. M. (ed)

Geomorphology of lhe Howkesbury-Nepeon River Syslem, Howkesbury-Nepeon Cotchment Monogement
Trust Monogroph, Sydney, 350 p
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MorTens, D. M. ond Sommut, J. 11997) Biogeomorphology, Chopter l5 in Mortens, D. M. (ed) Geomorphology of the
Howkesbury-Nepeon River Systern, Howkesbury-Nepeon Colchment Monogemenl Trust Monogroph, Sydney,

3s0 P

Conference Popers

Mortens, D. M. (,l990) Nutrients ond nulrificotion: implicolions for woter quolity ond control, Poper presenied ot The lst
Biocycle InTerotionol Conference On Woslewoler Treotment Systems, Gold Coost, Queenslond, Austrolio

Mortens, D. M. (1990) ChlorinotÌon ond olternotive techniques: on introduction, Poper presented ot the lst Biocycle
lnternotionol Conference On Woslewoter Treotment Systems

Morlens, D. M. (1990) The environmenlol implicotions of oeroted woslewoter treotment systems, 2'nd Notionol Teoching
Compony Scheme Conference On The Commerciolisotion of Technology, Sydney, Austrolio

Mortens, D. M. ond Worner, R. F. (1992) Sewoge treolmenl ond urbon runoff quolÌty, in the Proceedings of lhe Joint
Conference of lhe New Zeolond Geogrophicol Society ond the Austrolion lnstitule of Geogrophers,
Aucklond Universily, New Zeolond

Worner, R. F. ond Mortens, D. M. (1992) Regime shifls ond their impocts on norfhern N.S.W. rivers, poper presented ol the
27'th lnternotionol Geogrophicol Congress, Woshingion, Uniled Slotes

Moriens, D. M. (1993) lmpoct of wostewoteron lhe environment, Speciol SeminorSession, Universily of Queenslond on
beholf of Ihe lnstilute For Susloinoble Tropicol Agricullure ond Resource Monogement, The Cenlre For Woste

Monogement ond Pollulion ConTrol Limited ond The Queenslond Deportment of Agriculture

MorÌens, D. M. (1993) Evoluoting the environmeniol impocts of domestic oerobic wostewoier treotment units, in the
Proceedings Of The Annuol New Zeolond Wofer ond Wostes Associotion Conference, Howkes Boy, New
Zeolond

Morlens, D. M. (.l993) Surfoce woter quolily in 12 smoll urbon colchmenls, Wollondilly Shire, Sydney, lnstiiute of Austrol¡on

Geogrophers Annuol Conference, Monosh U niversify, Melbourne, Auslrolio

Mortens, D. M. (1994) Mego+ip dimensionol onolyses on the Sydney coost, Auslrolio, presented ol the ó'th Annuol
Meeting Of The Auskolio-New Zeolond Geomorphologicol Group, Februory, Honmer Springs, New Zeolond

Mortens, D. M. (1994) Sewoge, stormwoter ond river heolth, in Proceedings of fhe Environment ond Low Plonning
Associotion (NSW) Stoie Conference, Tusculum, Potts Poinl, Sydney, óp

Mortens, D. M. (1994) Geomorphology ond woter quolity, in Proceedings of the NSW River Group Conference on

Geomorphology ond River Heolth in NSW, Moquorie UniversÌiy, Sydney, 8 p

Mortens, D. M. (1994) Understonding scole effects Ìn fluviol sysiems, presented oi lhe workshop on Geogrophicol Scole in

Sociely ond the Environment, Mocquorie University, Sydney

Morlens, D. M. (1995) lmplicotions of on-site wostewoter disposol strotegies in Sydney's unsewered oreos, One doy
conference, Penriih ConvenTion CenTre, Austrolion Inslilule of Environmentol Heolth

Mortens, D. M., Riley, S., Worner, R. F., ond Erskine, W. (1997) Stolus of Geomorphologicol Reseorch in the Howkesbury-
Nepeon River, in proceedings of Science & Technology in lhe Environmentol Monogement of the
Howkesbury-Nepeon Cotchment, Institulion of Engineers Austrolio NoTionol Conference Publicofion NCP

97/01 ,p207-213

MorTens, D. M. (1997) lnformotion Technologies lo Assist with Cooslol Cotchmenl Monogement: The Role of Environmentol
Monogement Softwore Systems, poper presented of fhe 7th Annuol NSW Coostol Conference, Bollino, NSW

Mortens, D. M. (1997) Developmenl of Urbon PlonnÌng Controls for lhe MonogemenT of Unsewered Areos: An Exomple of
the Use of Urbon Phsiogrophic Porometers in The Determinotion of Empiricol Woter Quolity Models for Urbon

Plonning, poper Presenled oT the lnternolionol Regionol Conference for Environmentol Technologies for
Wostewoter Monogement, Perlh, Wesiern Austrolio

Moriens, D. M. ond Geory, P. M. (1998) Ausirolion On-siTe Wostewoter Sirolegies: A Cose Study of Scoilond lslond, Sydney,

NSW, Auslrolio, in proceedings of ihe Brh Notionol Symposium on lndividuol Smoll Communily Sewoge
Sysiems, Orlondo, Florido, US

Mortens, D. M. (,l998) Procticol Field Site Assessmenl lssues for Wostewoter Disposol ond Re-use, presented ot the
Auslrolion WoIer ond Wostewoter AssocioTion (AWWA) Wostewoler ond Wostewoter Solids lnterest Group,
Pork Hyott, Sydney, NSW

Morfens, D. M. (2002) Urbon Woier Recycling Strotegies: Design Proctices ond Monogement, presented ot the Auolrolion
lnslitute of Environmentol Heolth (AIEH) Notionol Conferrence, Monly Pocific Porkroyol, Monly, NSW

Mortens, D. M. (2003) Best Proclice Woter Cycle Monogement, Plonning lnstitute of Austrolio Locol Government Plonning
Forum Conference, Cypress Lokes Resort Convention Centre, Pokolbin, NSW
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Softwore Developmenl

On-slle Pfonner (199ó, 2OOl ) Domesllc Woslewoler Monogemenl Softwore, Morlens & Associotes Pty Lld: This system is designed lo be used os

o tool for environmenlol monogeß, heollh ond building surveyon 1o ossisl wilh the seleclion of opproprioie lechnologies for domeslic

woslewoler lreolmenl ond disposol. The syslem ulilises o grophicol user inlerfoce for site ossessmenl is compolible wílh Wndows 3.x, NT, 95,

gB ond 2000. S¡le ossessmenl reporls ond projecl con be soved ond exported lo oTher Windows opplicolions.

Ic/u-Monoger (199ó) Totol Colchmenl Monogemenl Supporl Syslem, ETS Ply Lld: -lhis syslem is designed os o grophicol lool lo ossist wilh

cotchmenimonogèmenl, providing on inleioce for evoluoling lhe impocls of lond-use monogemeni proclices on surfoce woter quolily

ond quonlily in boJh rurol ond urbon oreos. The syslem is compol¡ble with o ronge of exisling GIS ond CAD imoge file formols ond produces

woter quolity reporting on o colchmenl scole.

GEO^,IS (1997) Geomorphologicol Monogemenl Syslem lor lhe Howkesbury-Nepeon River. This system wos cuslom buill for lhe Howkesbury-

Nepeon Coichmenl Monogemenl Trusl, NSW, to provide expert odvice ond dofo sioroge copobilities ossisling wilh river ond environmenlol

monogemenï lhroughoul lhe colchmenl.

NUIR,ENI (1997) Nukienl Monogemenl Model for Ecologicolly Susloinoble Developmenl. This sysiem hos been developed lo osisi wifh fhe

delerminolion ond ossessmenl of effluent opplicolion ond re-use schemes for ecologicolly sustoinoble developmenl proposols. The soflwore

models nufrienl generolion ond lronsformoiions wilhin ond below effluént opplicolion fields ond is copoble of predicling nulrienf migrolion

ond roles of nulrienl occumulolion wilh soils ond sub-soils.

Sul,SEM (1998) Suslolnoble lol Slze Evoluolion Model lor Colchmenl Plonning. This model provides guidonce lo environmenlol monogen for

developing suitoble schemes for susfoinoble lol size evoluolion in sewered ond unsewered urbon, rurol-residenìiol ond rurol oreos in Auslrolio.

It is coichmenl bosed ond focuses on streom pollutonl loods incuned through o ronge of urbon oclivifies. The model is slill undergoing

developmenl in ossociolion wí1h Ihe NSW Deporlment of Locol Government

WøsIeDc/,ø (1999) On.s¡te Woslewoler Syslems Monogemenl Dolobose. This Windows 98rM syslem is bosed oround lhe MsAccess model ond

hos been áeveloped specificolly for Councils in NSW lo slore, monoge ond reirieve sile specific informoiion oboul on-sile wostewoler

focililies in lhe locol governmeni oreo. The doiobose is o slondolone relolionol syslem which monoges informotion on lhe lype ond
performonce of oll on-lile wosfewoler lreolmenl ond disposol / efflueni re-use lechnologies. The syslem hos been developed over o number

of yeon (3) ond hos conslonlly been refined lo meef Auslrolion condilions.

ReCycle (199?) Ellluenl ond Blosollds Re-use Monogemenl Modelllng Syslem, This model prov¡des environmenlol monogers wilh o

comprehensivé meons of modelling soil woler, nulrienl ond conlominonl dynomics where eilher effluenl or biosolids ore lond opplied. At lhe

core of ihe sysfem is o doily moisiure budgeting system. The model generotes deloiled doily ond onnuol summory dolo on woler ond

conlominonl ãroinoge, runoif ond lhe requiiemenfs for wel-weother sloroge. The syslem provides o comprehensive fool for the design ond

evoluolion of oll effluenl ond biosolids opplicolion ond re-use schemes.

WolCycle (2004, 2OO8) Woler Bolonce ond Horvesling Model. lhis model uses o doily moisiure budgeiing syslem lo delermine woler

horvesting copocifies from o ronge of sloroges such os Ìonks, form doms ond olher slruclures. lhe model is copoble of modifying woler
demondi ond source supply roles depending on sloroge levels such thol reolislic operolor / sife monogement proclices con be
incorporoied inlo ony ossessmenl.

ENolse (2008) Envlronmenlol Noise Modelling Syslem. This model uses occepled environmenlol noise ollenuolion processes Io model spoliol

noise eitents from poini ond oreo sources. The model enobles spol¡ol noise oltenuolion to be ossessed using on unllmiled number of noise

sources on lhe bosis of surfoce roughness. wind, d¡sfonce, lopogrophy ond bonien.
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5 ATTACHMENT C - PROPOSED INTERSECTION WITH SWEPT PATHS BY
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Statement of Evidence of Dr Daniel Martens - Traffic Management
P1 505051 JR02V01
Prepared: 8 August 2016
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6 ATTACHMENT D -VIEW NORTH OF BRICKMAKERS DRIVE AT PROPOSED

INTERSECTION
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Statement of Evidence of Dr Daniel Martens - Traffìc Management
P1 505051 JR02V01
Prepared: I August 2016
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