TG

Watercare Northern Interceptor
Project

Phase 1: Hobsonville to Rosedale

Construction Traffic Assessment

May 2015

TDG Ref: 12923-4 150521 rpt watercare northern
interceptor.docx



PO Box 2592, Shortland Street, Auckland 1140
New Zealand

1 +64 9 531 5006

www.tdg.co.nz

12923-4 150521 Rpt Watercare Northern Interceptor.docx

Watercare Northern Interceptor
Project

Phase 1: Hobsonville to Rosedale

Construction Traffic Assessment

Quality Assurance Statement

7 ,/,;’/f‘ /)~
Prepared by: /ﬁ//;/& e e

Alasdair McGeachie

Project Transportation Engineer

Reviewed by: @%‘

Don McKenzie

Senior Associate Technical Director /
Branch Manager
Approved for Issue by: @ 8

Don McKenzie

Technical Director / Branch Manager
Status: Final Report

Date: 22 May 2015

TD


http://www.tdg.co.nz/

Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan

1. SUMMArY Of ABDIrEVIAtIONS ..ooieeiiie e e e e s e e s e sbee e s seabee e e sanees 1
2. EXECULIVE SUMIMIAIY ettt ettt ettt e e e e e ettt e e e e e e s s bbbt e e e e e s e s s nnbeaaeeeeessaassreeaaeeeenns 2
3. [ g Yoo [0 4 o o PR 4
4. (o] e Yo TY=Te IV o] o &SRR 5
o R o o] [=To! SO TP PP PPTPPPPPPPOt 5
5. Construction MethOdOIOZY .......ueiivuiiiiiiiiiii e e s e e s s abee e s ssbeee s eanees 6
70 R T 1= o T =T Vol o [ = PRSPPI 6
5.2 Horizontal Directional DrilliNg .....c..ueieiiiiiiciee ettt 8
TS T Y = Yo T T =T ol oY = PR 8
LI V. ol o I8 U] o o 1= |11 V- TP 9
6. General Traffic Considerations for the Construction ROULE ........ccccvvviiiiieeiicciee e, 10
6.1 PIPIINE ROULE......eiiiie ettt ettt e e et e e e ettt e e e e abae e e e nbeeeeeenbaeeeeanseeeeensens 10
6.2  Traffic Environment and VOIUMES ........uuiiiiiiiiiiciie sttt e 10
T T £ (o Y- [« AT 1 1= APPSR 12
R A U] o ol =T g 1Y o T PRSPPSO 13
7. Specific Construction Traffic EffECtS .....ocuciiii i e 14
7.1 OVEIVIEW .eiiiiiieei ittt ettt e ettt e e sttt e e sttt e s s bt e e e s bt e e e sabeee e sabeeessanbeeesenbeeesannreeesannnens 14
7.2 Hobsonville PUMP STatioN .......coocciiiiiiiie ettt ettt e e et e e earee e e e 14
7.3 SHILB CrOSSING ..vveeeiiiiiiiiiiiiieeeeteiisiittteeeesssssirereeeeessssssabtateeeessssssssrtsaeeeesssnssssreneeeeesssnnsnns 19
7.4  SH18 Crossing to Hobsonville CaUuSEWAY .........ccoccuieieeeiiieeeiiee et et e e 21
7.5 Upper Waitemata Harbour CroSSiNg .......cccccueeiiiiiieeieiiie e cciiee e seieee e seieee e see e s esvre e e e 24
7.6 Rahui Road to Greenhithe ROAd ........cccoeuiiiiiiiiiee e 26
7.7  Greenhithe Road to Wainoni Park SOULh ........cccciiiiiiniiiiiiiiecctecec et 35
7.8  Wainoni Park (South and NOIth) .......ccceiiiiiiii e 47
7.9 Te Wharau Creek CroSSING.... ..o iii ettt e e et e e tee e e ete e e e e abae e e enaraee e enreas 51
7.10 North Shore Memorial Park........cocueeerieeriiiiniieniee ettt sareesbeeesaree e 52
7.11 North Shore Memorial Park to North Shore Golf Club........cccocceeeiiieiciece e 54
7.12 NOrth Shore GOlf ClUD.....cooiiiiiee ettt st e sbeeesaree e 58
7.13 North Shore Golf Club to Albany HighWay ........cccouiiiiiiiiiciee e 60
7.14 Albany Highway to William Pickering DriVe........cccceeieieei et 67
7.15 Piermark Drive t0 BUSHh ROQd......c..uiiiiiiiiiiciiee ettt e s s 77
7.16  ROSEAAIE PArK .ecuviiiiiiiiiieiiieeriee ettt ettt e s e s stbe e s e e sbe e e sabeesabaessateesabeeenareenas 81
8. General Principles for Construction WOorKs ........ooccviiiioiiii e 82
8.1 General Operating Principles for Access to WOrk Sit€S........ccoveeiicieieiiiiieeeeiiieeeeecieee e, 82

8.2  General Operating Principles for Operations around Private Properties / Dwellings and
CommMUNItY FACHITIES .uvvvieeeeei et e e e e e e e e e s nnrraae s 82

21 May 2015 12923-4 150521 Rpt Watercare Northern Interceptor.docx I D



Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan

8.3  Traffic Environmental Impact Considerations..........ccceecveeeieciiee et e 83

8.4 TIUCK WaItiNG . ueeeiieiiiei ittt ettt e st e e st e e s st ee e e s sbaeeessbeaeessntaeessnenaessnns 83

S T o =T I 1= o O RSP ORPPPR 83
9. Mitigation of Traffic Effects Due to CONSTrUCtioN .......cccvviiiiiiiiiiie e 84

0.1 OVEIVIBW ettt ettt ettt e e e e s ettt e e e e e s e e bttt e e e e s e s s bbb et e e e e e e e s annreneeeeeeeeaaannne 84

9.2 MitiAtiON SUMIMAIY oottt e e e sttt e e e e s e s ebbbeeeeessessanrtraeeeesesannnns 84
O IR @0 o ol [T o 1SR PSPPTPRPS 86
Appendix A

Figures 1 to 31

Appendix B
Sidra Results

Appendix C
Vehicle Tracking Rahui Road

21 May 2015 12923-4 150521 Rpt Watercare Northern Interceptor.docx I D



Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan Page 1

1. Summary of Abbreviations

Abbreviation

AEE Assessment of Effects on the Environment
AT Auckland Transport
CoPTTM Code of Practice for Temporary Traffic Management
Council Auckland Council
CTMP Construction Traffic Management Plan
DN Nominal Diameter
EED Engineering Exception Decision
HDD Horizontal Directional Drill
LOS Level of Service
MTC Manual Traffic Controller
NSGC North Shore Golf Club
NSMP North Shore Memorial Park
NZTA New Zealand Transport Agency
PS Pump Station
PT Public Transport
RCA Road Controlling Authority
RTS6 Road and Traffic Standards Part 6: Guidelines to Visibility at Driveway
SH18 State Highway 18
SIDRA Signalised and unsignalised Intersection Design Research Aid
TMP Traffic Management Plan
vpd Vehicles per day
vph Vehicles per hour
Watercare Watercare Services Limited
WWTP Wastewater Treatment Plant
21 May 2015 12923-4 150521 Rpt Watercare Northern Interceptor.docx TDG



Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan Page 2

Traffic Design Group Ltd (TDG) has been commissioned by Watercare Services Limited
(Watercare) to investigate the traffic engineering and safety implications of a proposal to
construct an underground wastewater network through the northern suburbs of Auckland
from the existing Hobsonville pump station to the Rosedale Wastewater Treatment Plant
(WWTP), in order to meet future growth. This project is known as Northern Interceptor
Phase 1 — or “the project” for short.

The proposed route of the new network is as follows:

] North out of the Hobsonville Pump Station;

[ Under State Highway 18 (SH18);

] East alongside SH18;

[ Across a new reclamation area under the upper Waitemata Harbour;

] Rahui Road, Greenhithe; and

] Along Traffic Road, Rame Road and Greenhithe Road to Wainoni Park.

[ Northwards through Wainoni Park and across Te Wharau Creek to North Shore
Memorial Park (NSMP);

] Across Schnapper Rock Road, and along a land corridor that includes Witton Place;
| Through the North Shore Golf Club and along Appleby Road;

| Along Albany Highway to No14 John Glenn Avenue;

[ Along John Glenn Avenue to William Pickering Drive;

| Along William Pickering Drive to Piermark Drive;

[ Along Piermark Drive to Bush Road, and

] Across Bush Road, into Rosedale Park and then to the Rosedale Wastewater

Treatment Plant.

The main construction methodology will be open trenching. However, micro-tunnelling will
be used to cross beneath the SH18, and horizontal directional drilling (HDD) or marine
trenching for the Upper Harbour and Te Wharau Creek crossing.

The traffic safety and traffic engineering implications of this construction work has been
assessed.

The primary traffic effects are from the works required in the work corridor rather than
from traffic associated with the transport of materials and staff to and from the site. These
effects will require careful management. Sections 6 and 8 of this report provide mitigation
measures for specific construction areas. That said, the following general principles should
apply throughout:
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[ The length of active construction should be controlled to prevent traffic delays of
more than 5 minutes;

] When side roads or intersections must be crossed, construction should be staged to
prevent their full closure, particularly where the affected road has only one
connection to the road network; and

| The option of working outside of normal construction hours (i.e. night time) to take
advantage of lower traffic volumes on the roads in business / industrial areas should
be considered to reduce the impact on business and traffic operations.

The concepts and assumptions in this report are based on the information available at the
time of writing regarding earthworks and construction methodology. We cannot guarantee
that the specific methodologies described here will be employed at the time of
construction.

The construction works will involve the operation of heavy machinery, open excavations
and the storage of plant and works materials in close proximity to the public road corridor.
Appropriate measures, including fencing and barriers, should be employed to provide
adequate separation between members of the public and the work site. An examination of
the crash record for the pipeline route has not identified any specific road safety concerns
and it is considered that subject to the use of appropriate mitigation and management
measures existing levels of road safety can be maintained.

A Construction Traffic Management Plan (CTMP) for the project will be submitted to the,
Auckland Transport (AT) and the New Zealand Transport Agency (NZTA), for approval, prior
to the commencement of works, and this CTMP should incorporate any amendments to the
construction methodology.
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Watercare Services Limited (Watercare) is proposing to build new wastewater pipelines and
associated infrastructure to convey wastewater from north-western parts of Auckland to
the Rosedale Wastewater Treatment Plant (WWTP) in Albany. This project is known as the
“Northern Interceptor”. Construction of the Northern Interceptor is intended to be staged,
with the timing of various stages depending on the rate of population growth.

TDG has been commissioned by Watercare to assess the potential traffic engineering and
safety effects related to the construction, operation and maintenance of the proposed
Northern Interceptor Phase 1 (the Project).

The proposed work requires various resource consents under the Resource Management
Act 1991. This technical report provides specialist input for the Northern Interceptor Phase
1 - Assessment of Effects on the Environment report (the main AEE) prepared by MWH New
Zealand Limited, which supports the resource consent application.

This report provides:
[ A brief overview of the proposed works (Section 4);

] A description of the traffic environment on the roads surrounding the construction
route that are potentially affected by the project;

[ ] A summary of investigations undertaken to assess the existing traffic environment
and identify potential traffic effects;

[ ] A description of the potential traffic effects of the proposed construction;

[ ] An assessment of the potential effects on the transport environment during
construction, considering temporary traffic management requirements, the specific
location within the road network any other environmental factors considered
relevant;

| An assessment of potential operation effects, including the construction and
operation of a new vehicle crossing at the new Hobsonville Pump Station; and

[ ] Recommended mitigation measures.

The concepts and assumptions in this report are based on information available at the time
of writing in respect of matters to do with earthworks and construction methodology. All
figures for report are included in Appendix 1.

All temporary traffic management measures for the proposed construction works should
meet the requirements in the NZTA Code of Practice for Temporary Traffic Management
(CoPTTM). Work sites, particularly those close to public roads and parks, should be
adequately isolated from the general public during construction to ensure public safety.

A further detailed CTMP for the project will also be submitted to the relevant Road
Controlling Authorities, (AT and NZTA), for approval, prior to the commencement of works,
and this CTMP should incorporate any amendments to the construction methodology.
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4.1 Project

The proposed Northern Interceptor Phase 1 will transfer existing flows from the
Hobsonville Pump Station to the Rosedale WWTP. The proposed route is from the existing
Hobsonville Pump Station, under the State Highway 18 motorway, along the northern
causeway, and then under the Upper Waitemata Harbour, through Greenhithe and then
the commercial area of Rosedale.

Figure 1 shows the proposed route and indicates the areas of HDD construction and open
trenching.

Key elements of the project include:

[ ] Upgrading of the existing Hobsonville Pump Station;

[ | Installation of a pipe under SH18;
[ ] Installation of pipelines in a widened section of the existing causeway;
[ Installation of dual pipelines across the Upper Waitemata Harbour to Greenhithe via

marine trenching or HDD;

[ Installation of pipelines under Te Wharau Creek via HDD;

[ Construction of a pipe bridge between Witton Place and North Shore Golf Course;
[ Installation of dual pipelines under Alexandra Stream via HDD; and

[ Trenched construction for pipeline installation in roads, open space and other land;

and installation of associated infrastructure including minor above ground structures.

With the exception noted below, the proposed works are described in detail in the main
AEE. All figures referenced in this report showing the proposed works and construction
methodology are in Appendix A of this report. The works described in the main AEE and
shown on the appended drawings are assessed in this report.

Watercare is proposing some widening along the Upper Harbour Highway near Hobsonville
to allow for proposed water and wastewater infrastructure, including a section of the
project pipeline. That work forms part of Watercare’s proposed Greenhithe Bridge
Watermain Duplication and Causeway project. That project is part of a separate resource
consent package, and is described in a report titled Greenhithe Bridge Watermain
Duplication and Causeway — Assessment of Effects on the Environment, prepared by
AECOM New Zealand.

21 May 2015 12923-4 150521 Rpt Watercare Northern Interceptor.docx I D



Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan Page 6

Construction will use three main methodologies. Open trenching will be used for most of
the construction length apart from the Upper Harbour and Te Wharau Creek crossings
(where horizontal directional drilling or marine trenching will be used) and for crossing
beneath SH18, where micro-tunnelling will be used.

5.1 Open Trenching

5.1.1 Installation

Open trenching will involve excavation of a trench wider and deeper than the proposed
pipeline.

Depending on the available working area and other site constraints, sections of pipe could
be welded at ground level and lowered into the trench, or even welded together in the
trench itself. The former method requires long lengths of open trench and sufficient
working room for multiple excavators / cranes to lift and lower the pipe string into position.
Welding in-trench requires 15m of open trench length (12m for the pipe and 3m working
area).

Shorter lengths of pipe may also be used at road crossings, for example, where long trench

lengths are not possible. This will increase the number of welds needed, which may
increase construction time. It is understood that each weld will take about two hours.

5.1.2 Excavation and Operation

It is understood that an excavation of 3-6m” per lineal metre of pipe will be required. The
open trench will typically be 1.2-1.5m wide with a minimum 15m of open length required at
any one time. The trench depth will depend on location —in some places more depth will
be needed to maintain the required gradient profile or to pass under other subsurface
infrastructure.

In addition to the 1.5m trench, a further working area of 3.5-5m to the side will be required.
Safety zones will be needed between the edge of the working area (or trench if no working
area exists) and public areas such as footpaths or traffic lanes - see Figure 2 for details.
Safety and taper zones will also be required at either end of the work site, which will
increase the effective length of the construction area.

The following roads along the pipeline route have carriageways around 10m wide:
[ Greenhithe Road;

[ ] Schnapper Rock Road;

[ ] Appleby Road;

[ | Albany Highway (although it is noted that Albany Highway is currently being
upgraded, and on completion of that upgrade will have a carriageway width in excess
of 10m);
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] John Glenn Avenue;
] Piermark Drive; and

] Bush Road.

The carriageway occupation shown in Figure 2 would require a one lane, two-way traffic
control operation around the worksite. Four roads have carriageway widths considerably
less than 10m:

| Rahui Road;

n Traffic Road;

n Witton Place; and

[ ] Newbury Place.

Traffic diversions and / or additional working and traffic control processes will be required

when works are in progress along these roads.

CoPTTM sets minimum standards for lane width based on the speed limit (temporary or
permanent) where works are occurring. The minimum permitted lane width is 2.75m (at a
speed of 40km/h or less); therefore, two way flow would require 5.5m of road width. If the
existing centreline cannot be used, then the opposing traffic flows would need to be
divided by a device such as traffic cones or a temporary centre-line. Depending on the
method employed, more width may be required.

Traffic flows within the one lane area will be controlled by either Manual Traffic Control or
temporary portable traffic signals.

CoPTTM suggests that 500 vehicles per hour (vph) is the typical threshold at which delays of
more than five minutes may be expected when a lane closure is within 200m of an
intersection. Beyond 200m, the threshold volume is considered to be 800-1000vph.

A key factor influencing the traffic flow volume needed to exceed an acceptable delay
threshold is the length of the one-lane section. That means a balance must be struck

between efficiency of construction and acceptable traffic capacity.

Limitations on the operation of one-lane sections are discussed in Section 6 of this report.

5.1.3 Construction Traffic Generation

It is understood that the pipe lengths will be delivered 10 per truck on a semi-trailer unit.
No more than two deliveries of pipe per week (i.e. four truck trips; two in, two back) are
expected per operating section of excavation. The excavation operation itself is expected
to generate around 24-36 truck movements per day, based on a daily excavation rate of 90-
120m? (6.5-7.5m’ per truck).
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5.2 Horizontal Directional Drilling

5.2.1 Location

Horizontal Directional drilling will be employed for the marine crossing of Te Wharau Creek
from Wainoni Park to the North Shore Memorial Park and potentially for the Upper
Waitemata Harbour from Hobsonville to Greenhithe. The option to cross the Waitemata
Harbour by marine trenching is discussed in Section 5.3 of this report.

5.2.2 Construction Methodology and Installation

A drill rig will be installed at one end of the crossing and used to drill and ream a bore hole.
This process will continue until the hole is large enough for the pipe to be installed. The
pipe will then be pulled through the previously drilled hole. The pipe string will be welded
together prior to thrusting.

Working areas will need to be set up to install the drill units, for the drilling operation itself,

and to hold equipment and storage containers for the mud that gets drilled. Itis
understood these working areas would be operational for 4-6 months.

5.2.3 Traffic Generation

The drilling operation is expected to generate about 20 truck movements a day (to remove
spoil from the drill hole and deliver drilling mud). Additional truck movements will occur
during the establishment and disestablishment of each drilling site. The traffic effects of
these movements are discussed in Section 7.

5.3 Marine Trenching

5.3.1 Location

Marine trenching will potentially be employed for the Upper Waitemata Harbour from
Hobsonville to Greenhithe.

5.3.2 Construction Methodology and Installation

In the shallower intertidal zone it is understood the trenching works, pipe installation and
spoil removal will be done with land based equipment.

Across the deeper sections of the harbour marine trenching will be undertaken from a
floating dredge, with the materials hauled to and from the works zone via tug and barge.
Pipe strings for this section of the route will be welded together on the causeway towed to
their installation location and sunk to the sea floor. Excavation under the pipe will then
occur to bury the pipe into the seabed. The installation area will be kept clear of other
marine traffic by buoys.
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5.3.3 Traffic Generation

The immediate land-based effects of marine trenching are expected to be less than those of
directional drilling as less excavated material will be removed by truck. Where land based
equipment is used (i.e. in the shallower zones at the start and end of the crossing) the
excavated materials will be removed by truck and daily volumes will be similar to those a
for HDD operation.

5.4 Micro tunnelling

5.4.1 Location

Micro-tunnelling will be used to install the pipeline underneath SH18. The strategic
importance and high speed environment of this road make other construction methods
such as open-trenching, inappropriate.

5.4.2 Construction and Installation

A micro-tunnel boring machine will be used to create a concrete-lined tunnel beneath SH18
from an installation shaft on the southern side of the highway to a receiving shaft on the
northern side. The pipe will then be drawn through the tunnel by a winch on the southern
side. The pipe string will be welded together on the northern side before installation. This
work is estimated to take about 3-5 month:s.

5.4.3 Traffic Generation

Approximately 800-1000m” of spoil will be excavated during tunnel construction beneath
SH18. Excavated material will be hauled off-site in semi-trailer trucks (approximately
12.5m” per load), which equates to about 160 truck trips. A further 30-40 trips are
expected for delivery of plant, pipes and other materials.

Truck volumes are expected to be approximately 10 trips per day.
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6.1 Pipeline Route

As shown in Figure 1, the project wastewater line will proceed:

North out of the Hobsonville Pump Station;

Under SH18;

East alongside SH18;

Across a hew reclamation area;

Under the upper Waitemata Harbour;

Across Rahui Road, Greenhithe;

Along Traffic Road, Rame Road and Greenhithe Road to Wainoni Park;

Northwards through Wainoni Park and across Lucas Creek to North Shore Memorial
Park;

Across Schnapper Rock Road, and along a land corridor that includes Witton Place;
Through the North Shore Golf Club and along Appleby Road;

Along Albany Highway to No14 John Glenn Avenue ;

Along John Glenn Avenue to William Pickering Drive;

Along William Pickering Drive to Piermark Drive;

Along Piermark Drive to Bush Road; and

Across Bush Road, into Rosedale Park and then to the Rosedale WWTP.

6.2 Traffic Environment and Volumes

Table 1 summarises the main characteristics of the route roads. Further detail, including
construction effects on particular sections of the route, is provided in Section 7.

CoPTTM categorises roads by traffic volumes, speed limit and number of lanes to determine
appropriate standards for temporary management equipment and the dimensions of safety
areas. In principle, the greater the speed and traffic volume, the higher the safety
requirements expected. Road categories range from Level LV (low-volume) to Level 3 (high-
speed, multi-lane roads). Figure 3 shows the hierarchy of the road network surrounding
the route.

21 May 2015
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: District Plan Number Average_
Section T Annual Daily
Classification of lanes :
Traffic (vpd)

Buckley Road n/a Work site Local Road 2 5,476 1
Upper Harbour North of Crossing National Route 6 33,047 3
Highway Squadron Drive
Rahui Road At foreshore Crossing Local Road 1 120* Lv

reserve
Traffic Road All Corridor Local Road 1 85%* LV
Tauhinu Road TrafficRd to Crossing Local Road 2 3,437 1

Greenhithe Road
Greenhithe Road Tauhinu Rd to Corridor Local Road 2 6,116 1

Wainoni Pk
North Shore Along main access Work site & 1-2 n/a LV
Memorial Park road Corridor
Road Network
Schnapper Rock Between Aberley Crossing Local Road 2 1,399 1
Road Drive Nth and

Aberley Drive Sth
Witton Place All Corridor Local Road 2 n/a LV
Newbury Place @ Witton Place Crossing Local Road 2 n/a 1
Appleby Road All Corridor Local Road 2 3,000* 1
North Shore Golf Along main Corridor Private Road 2 n/a LV
Club driveway
Albany Highway Between Appleby Corridor & Primary 2 18,090 2

Road and No 14 Crossing Arterial

John Glenn Ave
John Glenn Avenue | All Corridor Local Road 2 1,300* 1
William Pickering Between John Corridor & Secondary 2 11,881 2
Drive Glenn Avenue and Crossing Arterial

Piermark Drive
Piermark Drive All Corridor Collector Road 2 4,167 1
Bush Road @ Piermark Road Crossing Secondary 2 10,806 2

Arterial

Table 1: Route Road Characteristics

*Daily traffic volume estimated from peak hour surveys

In Table 1 “crossing” refers to a pipeline crossing from one side of a road to the other;

“corridor” refers to a pipeline route that runs along the road carriageway or berm.

Unless indicated otherwise, all roads in this report have a speed limit of 50km/h.

Surveys to identify existing traffic volumes along many roads and intersections along the
project route were undertaken in November 2014 with additional surveys at the William

Pickering Drive / John Glenn Avenue undertaken in May 2015.

21 May 2015
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The results of the intersection surveys are shown in Figures 4 to 6 (Greenhithe area) and 7
to 9 (Albany area). Data from the mid-block traffic counts is quoted in Table 1 above and
referenced in relevant sections of the report which follows.

6.3 Road Safety

The NZTA Crash Analysis System database was interrogated to identify the location and
cause of all injury and non-injury accidents along the pipeline route for the latest full five
year period 2010-2014 inclusive. The search area encompassed a 10m corridor on either
side of the roads except for SH18 (for which the pipeline will make no surface disturbance).

Table 2 summarises the results from the accident search:

Total Injury Predominant He?w .Crash.e .
Vehicle involving Comment
Crashes | Crashes Crash Types :
Crashes pedestrians
Buckley Road 0 0 - 0 0 -
Squadron Drive 0 0 - 0 0
Rahui Road 0 0 - 0 0 -
Traffic Road 0 0 - 0 0 -
Marare Road 0 0 - 0 0
Tauhinu Road Loss of control Loss of control crashes were
5 0 (3) 0 2 distributed along length of
Tauhinu Road
Greenhithe 6 3 ) 0 ) (includes Rame Road between
Road Traffic Rd and Rahui Rd
Schnapper Rock Hit Parked Car Crashes resulted from different
Road (failure to vehicles
2 0 apply 0 0
handbrake)
(2)
Newbury Place 0 0 - 0 0
Witton Place 0 0 - 0 0
Albany Highway Rear end (5) (includes Appleby Road) All rear
6 1 0 0 end crashes occurred due to
northbound traffic failing to stop
in time before hitting queue
John Glenn The injury accident involved a
Avenue 2 1 - 1 1 pedestrian being struck by a car
while crossing the road
William Lost Control 2 loss of control crashes occurred at
Pickering Drive 7 3 (4) 0 0 the intersection with John Glen
Avenue.
Piermark Drive Hit parked car
5 0 (2), failure to 1 0
give way (2)
Bush Road 0 0 - - -
Total 33 8 - 2 5
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Table 2: Reported Crashes within Study Area

Only 33 accidents have occurred in the search area within the last five years. Of these, only
eight resulted in injuries (all minor). Two accidents involved a heavy vehicle.

No single crash type predominated across the whole study area. Five nose-to-tail crashes
occurred at the intersection between Albany Highway and Appleby Road, all as a result of a
vehicle failing to stop for the queue in front. As such, no existing road safety issues have
been identified.

A decreased speed limit during the works programme will reduce the risk of crashes and
the severity of any crashes that do occur.

6.4 Public Transport

The project route cuts across or follows the public transport (PT) network at a number of
locations. A summary of the roads affected is provided below:

Road Routes Services Comment

8 routes are school bus services. 2 routes are public

Albany Highway 10 62 bus services and account for 56 of the total bus
services

Appleby Road 9 9 All bus services on Appleby Road are school related.
4 routes are school bus services. 2 routes are public

Greenhithe Road 6 60 bus services and account for 52 of the total bus
services

Schnapper Rock ) All bus services on Schnapper Rock Road are school

Road related

William Pickering

Drive 2 114 Services provide links to the Northern Busway

Table 3: Public Transport Services on Route Corridor
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7.

Specific Construction Traffic Effects

7.1 Overview

The following section of the report divides the construction of the project into sectors of
shared attributes (based on location, construction method or construction effects) and
examines traffic environment, potential traffic effects and possible mitigation /
management options.

7.2 Hobsonville Pump Station

7.2.1 Construction Works

The Hobsonville Pump Station (PS) is to be upgraded. The main works include:

[ Installation of new pumping machinery;

] Improvements to site access and site roads;

] Construction of a new vehicle crossing;

[ Construction of a chemical storage and dosing facility; and

[ Construction of a new 710mm ND main connecting to the new pumps.

Photograph 1 shows the existing pump station site. Figure 10 shows the works area for the
PS and the SH18 crossing.

Photograph 1: Hobsonville Pump Station
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7.2.2 Traffic Environment

The Hobsonville Pump Station is on Buckley Avenue, defined in the District Plan as a Local
Road. In the vicinity of the pump station, Buckley Road has one traffic lane in each
direction and is typically 6.2m wide. At the entrance to the Pump Station, Buckley Avenue
lacks any kerb and channel or footpaths; features that are found to the east and west,
where the road is being progressively upgraded to reflect increasing residential
development.

Photographs 2 and 3 show the current traffic environment and available sight distance at
the Pump Station driveway.

Photograph 3: Hobsonville Pump Station: Sight Distance to East
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A week-long traffic count in November 2014 indicates weekday traffic volumes of 5,476 vpd
with peak flows of 470 vph.

Buckley Avenue enjoys good connectivity to the Strategic Road network, linking to Upper
Harbour Highway via the Squadron Drive and Brigham Creek interchanges.

7.2.3 Site Access

The proposed site access driveway can be seen in Photographs 2 and 3 above.

Sight distance is the distance at which a vehicle exiting a driveway can see an approaching
vehicle on the through road. The appropriate standard for driveway sight distance used in
this report is that given by NZTA Road and Traffic Standards Guide Part 6 (RTS6). Minimum
sight distance requirements depend on the operating speed of the through road, the
function of the intersecting through road, and the volume of traffic using the site driveway.

Sight distance from this driveway is over 350m to the east and approximately 250m to the
west. In both directions, sight distance is limited by a vertical crest in the road. Operating
speed for Buckley Avenue, measured as part of the November 2014 traffic count, is 63km/h
eastbound and 62km/h westbound. Based on operating speed, and allowing for the
gradient of the road (on both approaches there is a downgrade to the site) the sight
distance is acceptable in both directions.

The site access to the existing Hobsonville pump station is approximately 80m to the east of
the proposed access. This separation distance given operating speed and traffic
environment of the Buckley Avenue is considered more than sufficient separation distance,
particularly when the low site traffic volumes are taken into account.

The site access should be constructed to the appropriate Auckland Transport code of
practise guideline bearing in mind the intended initial usage by heavy vehicles.

7.2.4 Traffic Effects (Construction Works)

Construction volumes and intensities at the Hobsonville PS site will vary depending on the
stage of the construction programme. The southern site of the tunnelling works under
SH18 will be within the Hobsonville PS area, and will add to construction traffic volumes at
this location.

Table 4 below summarises the anticipated construction traffic volumes at various stages of
the upgrade works.
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Construction Stage General Works Duration Typ!cal Daily
Traffic Volume
Site Preparation Fencing, construction of new 2-6 weeks | +10-12 vehicles for
temporary access, tree felling, construction staff

installation of site offices etc.

Excavation Excavation of a working platform 4-8 weeks | 40 trucks + staff

Pump Installation Installation of pumps and ancillary | 12-20 20-30 trucks + staff
equipment weeks

Upgrade of switch room Installation of new wiring, 10-16 20-30 trucks + staff
panelling etc. weeks

Construction of Chemical 12-16 20-30 trucks + staff

Storage and dosing facility weeks

Pipework Installation of various pipes and TBA 20-30 trucks + staff
ducts

Landscaping / finishing Landscaping and construction of 6-12 20-30 trucks + staff

works permanent site fencing and hard weeks

stand areas

Testing and Commissioning 12-20 3-4 vans
weeks
SH18 Crossing Boring of a tunnel beneath the 10-12 10 trucks + staff
SH18 to carry the project weeks

wastewater pipeline

Table 4: Pump Station Construction Traffic Volumes

* Some works may occur concurrently

Typical traffic volumes will be about 30-40 truck trips and 12 other vehicle trips a day,
peaking at four truck trips and two light vehicle trips an hour. The total length of these
works including the tunnelling works beneath SH18 is understood to be approximately 8-10
months.

It has been assumed that the micro-tunnelling works for the crossing underneath SH18 will
take place at the same time as the PS works and, based on the supplied methodology, it is
expected that all excavated material from the southern tunnel portal will be trucked out
through the PS site access.

Pipe insertion will occur from the northern side of the tunnel. Accordingly, only the truck
and staff traffic volumes related to excavation (approximately eight truck trips per day or
one trip per hour) have been added to PS traffic.

The effect of construction traffic volumes, including during morning and afternoon peak
hours, has been assessed using the intersection analysis software SIDRA. Results are
summarised in Tables 5 and 6 and further detail (as for all the SIDRA modelling) is provided
in Appendix B.

Construction of the project pipeline is expected to occur between 2017-2018. The
Hobsonville area is currently experiencing rapid development and as such it is probable that
traffic volumes on the Hobsonville Road network will have increased in the period when
traffic data was collected and when construction will occur.
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To this end, a linear annual growth rate of 4% was applied to the surveyed 2014 traffic data
so as to enable an extrapolation through to the 2018 year construction year to obtain the
traffic volumes used in the intersection modelling. Where the surrounding land is more
fully developed lower growth rates have been employed. For the Albany and Greenhithe
areas linear growth rate of 1% per annum has been applied.

Tables 5 and 6 show anticipated intersection performance during morning and afternoon
peak hours, respectively, while construction is taking place. The parameters are average
delay, 95" percentile queue length, and Level of Service (LOS)". For the overall intersection
summary, the average delay and LOS is for all vehicles passing through the intersection in
the modelled period, although an average Level of Service is not calculated by SIDRA for
priority intersections, and the 95t percentile queue is the longest of that reported for an
individual leg.

Construction

Approach Average 95™9%
Delay (s) LS Queue (m)
Buckley Avenue Through 0.0 A 0
Left 5.2 A 0
Buckley Avenue Through 1.7 A 5
Right 6.2 A 5
Hobsonville Pump Left 16.4 C 0
Station
Right 15.8 C 0
All vehicles 0.7 - 5

Table 5: Model Results for Pump Station / Buckley Avenue intersection — AM Network Peak Hour

Construction

Approach Average oo 95%%
Delay (s) Queue (m)
Buckley Avenue Through 0.0 A 0
Left 5.0 A 0
Buckley Avenue Through 1.0 A 9
Right 5.5 A 9
Hobsonville Pump Left 14.6 B 1
Station
Right 15.0 B 1
All vehicles 0.7 - 9

Table 6: Model Results for Pump Station / Buckley Avenue intersection — PM Network Peak Hour

' LOS for the intersection has been calculated by the Highway Capacity Manual method, as a function of delay; according to the Sidra
Output Guide, LOS a and B are very good and indicate free-flow conditions; C is good; D is acceptable; and E and F indicate congestion.
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As the tables show, the effect of construction traffic on Buckley Avenue is minor: some
queuing and minor delays (~16s) for vehicles leaving the pump station, but no effect on
through volumes. Given the number of exiting vehicles, it is considered the effects on site
can be managed appropriately through the CTMP.

7.2.5 Traffic Effects (Operation)

Once the Northern Interceptor pipeline is installed and commissioned the ongoing
operation of the PS will create a small but regular traffic generation. Itis understood that
the generated traffic will be in the region of 8-10 vehicle trips per week. Two of these trips
would be generated by a tanker vehicle delivering supplies to the chemical dosing facility
on site. Maximum daily trip generation would thus be ten vehicle trips per day, under the
conservative assumption that all service operations occurred on a single day of the week.
Tables 5 and 6 above have indicated that only very minor effects on the road network occur
under the higher trip generation from the site during construction and hence the effects
from the ongoing PS operations will be negligible.

7.3 SH18 Crossing

7.3.1 Overview

The pipeline will be installed beneath SH18 via micro-tunnelling. The strategic importance
and high speed environment of this road make other construction methods such as open-
trenching inappropriate.

Photograph 4 shows the section of SH18 beneath which the project will pass.

Photograph 4: State Highway 18 at the project Crossing Point
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7.3.2 Construction and Installation

The southern work site will be within the Hobsonville PS and the northern work site within
the motorway corridor. A micro-tunnel boring machine will be used to create a concrete-
lined tunnel beneath SH18 from an installation shaft on the southern side of the motorway
to a receiving shaft on the northern side. The pipe will then be drawn through the concrete
conduit by winch on the southern side. The pipe string will be welded together on the
northern side prior to installation.

7.3.3 Traffic Environment

Access to and from the southern work site will be via the Hobsonville PS on Buckley
Avenue. The traffic environment surrounding this site has been discussed and assessed in
Section 7.2.2 above. The north worksite will be accessed via a new road off the northern
end of Squadron Drive at the roundabout.

7.3.4 Traffic Effects

Tunnel construction and pipe fitting works at the southern work site may occur
concurrently with works for the Hobsonville PS upgrade. The traffic effects of these
combined operations, as a worst case scenario, have been assessed in Section 7.2.4.

Works relating to the northern site will produce additional traffic at the northern
roundabout of the Squadron Drive / Upper Harbour Highway interchange and as shown in
Tables 7 and 8.

As with the models for Buckley Avenue the surveyed 2014 traffic volumes have been scaled
to the anticipated 2018 traffic flows.

Existing

Approach Average 95" 9% Average 95" 9%
Delay (s) Queue (m) Delay (s) Queue (m)
Squadron Drive Left 2.8 A 10 3.1 A 12
(south approach)
Through 6.6 A 10 6.6 A 12
Right 8.3 A 10 8.3 A 12
Squadron Drive Left 4.6 A 1 5.0 A 1
(private road)
Through 4.4 A 1 4.8 A 1
Right 8.1 A 1 8.5 A 1
Stub road Left 3.9 A 0 4.7 A 0
Through 7.8 A 0 9.0 A 0
Right 8.7 A 0 9.5 A 0
All vehicles 7.9 A 10 8.0 A 12

Table 7: Model Results for the Squadron Drive roundabout intersection —AM Network Peak Hour
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Existing

Approach Average Los 95" % Average ek 95" %
Delay (s) Queue (m) | Dpelay(s) Queue (m)
Squadron Drive Left 2.9 A 7 3.2 A 8
(south approach)
Through 6.7 A 7 6.7 A 8
Right 8.3 A 7 8.3 A 7
Squadron Drive Left 4.0 A 1 4.3 A 1
(private road)
Through 3.8 A 1 4.0 A 1
Right 7.5 A 1 7.8 A 1
Stub Road Left 35 A 0 39 A 0
Through 7.4 A 0 8.1 A 0
Right 8.3 A 0 8.7 A 0
All vehicles 7.8 A 7 7.8 A 8

Table 8: Model Results for Squadron Drive roundabout intersection —PM Network Peak Hour

The tables above show that this additional traffic can be easily accommodated on the
roundabout without any negative effects on the network traffic performance.

7.4 SH18 Crossing to Hobsonville Causeway

7.4.1 Overview

It is proposed that the pipeline will be established on the northern side of the motorway,
then around the north end of the Squadron Drive roundabout, and along the access road to
a new causeway along the shoreline of the Upper Waitemata Harbour. The pipeline will be
trenched along the widened causeway to the start of the harbour crossing.

This section of the route is approximately 1200m long and is estimated to require 2-5
months’ work.

Photograph 5 shows the route from SH18 to the approximate location of the new causeway
tab. The access road to the causeway can be seen just to the left of centre in Photograph 5.
The section of the route from the crossing of Upper Harbour Highway to Squadron Drive
can be seen in Photograph 4 in Section 7.3.1.
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Existing Causeway

Photograph 5: The Project Route from SH18 to Causeway Tab

7.4.2 Traffic Environment

Traffic volumes at the Squadron Drive roundabout are summarised in Table 9 below.

As shown in Table 9, thanks to limited completed development within Hobsonville, traffic
volumes at this intersection are still relatively low.
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Squadron Drive

2014 2,400 326 236
(from Hobsonville)
Squadron Drive

2014 320 50 32
(private road)
Stub Road 2014 10 1 1
SH18 On-Ramp 2013/14 1,937 279 234

Table 9: Traffic Flow Data: Squadron Drive roundabout

While traffic volumes will increase from their current levels as the Hobsonville development
continues to grow the SIDRA modelling in Section 7.3.4 indicates that even at peak times in
2018 there is still more than sufficient spare capacity in the road network to accommodate
the relatively low traffic volumes expected as a result of the project pipeline construction.

7.4.3 Construction Effects

Traffic volumes for the open trenching works are forecast to be low: approximately 8-10
truck movements per day (1 per hour). The Squadron Drive roundabout and associated
interchange, which provide direct access to SH18, have ample spare capacity to
accommodate such volumes.

7.4.4 Construction Traffic Mitigation

To minimise driver distraction, the construction area alongside SH18 should be securely
fenced by barriers and sight screens located at an appropriate distance from the motorway
to maintain required run-off areas for this high speed environment.

The work area from the SH18 crossing point to the Squadron Drive roundabout will run
alongside SH18. As noted in Section 7.4.2, SH18 is a high-speed, multi-lane motorway route
that is unsuitable for site access or egress. Instead, access should be solely arranged via a
site road off the Squadron Drive roundabout.

From Squadron Drive to the start of the Tab on the causeway, the pipeline route will run
alongside the access road and then within the new causeway itself. Because the existing
causeway is used by cyclists and pedestrians, fencing and barriers should be installed along
the access road and causeway as a safety measure.

If trucks are required to travel over exposed ground before reaching Squadron Drive, truck
washing facilities should be installed to prevent excavated materials being deposited onto
Squadron Drive and, more importantly, SH18.
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7.5 Upper Waitemata Harbour Crossing

7.5.1 Overview

The Upper Harbour crossing will occur via either directional drilling or marine trenching. A
decision on which construction methodology to use will be made later in the planning
process. The traffic effects of both options have been considered in this report.

Photograph 6 shows the area and approximate route for the harbour crossing with further
detail provided in Figure 11.

SITE LAYOUT AND DESIGN IS INDICATIVE ONLY AND SUBJECT TO CHANGE DI

[ \‘

3 A s

OPTION 1 HORIZTONAL DIRECTIONAL DRILLLING OPTION 2 MARINE TRENCHING

Photograph 6: Upper Harbour Crossing Options from Hobsonville

7.5.2 Horizontal Directional Drilling

The pilot boring, pipe installation, drilling mud delivery will be run from the causeway
widening across to the foreshore reserve on Rahui Road. Spoil removal will occur from the
Rahui Road Reserve.

7.5.2.1 Traffic Environment

Access to and from the causeway work site will be via the causeway access road. The
access road will connect with the road network at a private section of Squadron Drive which
connects to the public road network at the Squadron Drive motorway interchange.
Squadron Drive Interchange connects to SH18, affording good access to the road network
to both the east and west. Buckley Avenue and Hobsonville Road allow access to the
Brigham Creek Road motorway interchange for access to the south and west.
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7.5.2.2 Trdffic Effects

Potential traffic control measures with this area are shown in Figure 11. The access road
should be wide enough to accommodate the expected heavy vehicle types, which will
include semi-trailer vehicles.

A SIDRA analysis of the Squadron Drive Roundabout indicates that the additional
construction traffic volumes can be easily accommodated.

Existing Construction

Approach Average 63 95%9% Average 65 95"
Delay (s) Queue (m) Delay (s) Queue (m)
Squadron Drive Left 2.8 A 10 2.8 A 12
(south approach)
Through 6.6 A 10 6.6 A 12
Right 8.3 A 10 8.3 A 12
Squadron Drive Left 4.6 A 1 5.1 A 1
(private road)
Through 4.4 A 1 4.8 A 1
Right 8.1 A 1 8.5 A 1
Stub Road Left 3.9 A 0 4.2 A 0
Through 7.8 A 0 8.1 A 0
Right 8.7 A 0 9.0 A 0
All vehicles 7.9 A 10 7.9 A 12

Table 10: Model Results for the Squadron Drive Roundabout Intersection — AM Network Peak Hour

Construction2.8

Existing

Approach Average 95"% Average 95™%
Delay (s) Queue (m) Delay (s) Queue (m)
Squadron Drive Left 2.9 A 7 2.9 A 7
(south approach)
Through 6.7 A 7 6.7 A 8
Right 8.3 A 7 8.3 A 8
Squadron Drive Left 4.0 A 1 4.6 A 1
(private road)
Through 3.8 A 1 4.1 A 1
Right 7.5 A 1 7.8 A 1
Stub Road Left 3.5 A 0 3.7 A 0
Through 7.4 A 0 6 A 0
Right 8.3 A 0 8.5 A 0
All vehicles 7.8 A 7 7.8 A 8

Table 11: Model Results for the Squadron Drive Roundabout Intersection — PM Network Peak Hour
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7.5.3 Marine Trenching

Marine trenching will be undertaken from a floating dredge, with the materials hauled to
and from the works zone via tug and barge. In the shallower intertidal zone it is assumed
that some of the trenching works / spoil removal will be done with land based equipment.

7.5.3.1 Traffic Environment

The land-based traffic environment is as discussed in Sections 7.5.2.1 and 7.6.3.

7.5.3.2 Trdffic Effects

The immediate land-based effects of marine trenching are expected to be less than those of
directional drilling as less excavated material will be removed by truck.

The section of the upper Waitemata Harbour to be crossed provides water access to
Greenhithe, Riverhead and other areas of the Upper Harbour. Communication with the
Harbour Masters office about the project, the proposed harbour crossing route and
proposed mitigation measures is ongoing. The dredging operation will be restricted in its
ability to manoeuvre and hence other harbour users will need to be advised to keep clear of
the working area.

7.6 Rahui Road to Greenhithe Road

7.6.1 Proposed Site Location

It is proposed that the pipelines would land in the small reserve area adjacent to the
Tauhinu Sea Scout Hall. The twin pipelines would then be linked into a single larger
diameter pipe and the pipeline will proceed to the north-west along Traffic Road to Tauhinu
Road and then into Greenhithe Road. All on-shore works would be via open trenching.

The reserve area is accessed via Rahui Road. Photograph 7 shows the reserve. In addition
to the Sea Scout Hall, the reserve contains a small toilet block, boat ramp (tidal access only)
and parking for four vehicles.
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Photograph 7: Rahui Road Reserve where the Pipe Will Land

7.6.2 Traffic Volumes

Auckland Transport traffic volume data for Tauhinu Road indicates a weekday volume of
3,437 vpd. Daily traffic volume data is not available; however peak period counts
undertaken by TDG are shown in Table 12 below.

Traffic Count Daily Traffic AM Peak Hour PM Peak Hour
Date Volume (veh) Volume (veh) Volume (veh)
Tauhinu Road 2012 3,437 341 330
Rahui Road 2014 120* 6 18
Traffic Road 2014 85* 10 7

Table 12: Traffic Flow Data: Tauhinu, Rahui and Traffic Roads

*estimated from Peak Hour data

According to CoPTTM classifications, both Rahui Road and Traffic Road would be considered
low volume (Level LV) roads and Tauhinu Road a Level 1 road.

7.6.3 Traffic Environment

Rahui Road has a winding alignment and a steep gradient profile rising from near sea-level
by the reserve up to Tauhinu Road (35m above sea level). In addition, the carriageway is
narrow with a limited road shoulder and no separate provision for pedestrians. This creates
areas of limited forward visibility (down to 25-30m, in some places as can be seen in
Photographs 8 and 9).
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Photograph 8: Rahui Road North of the Reserve

Photograph 9: Rahui Road South of the Reserve

Rahui Road connects to the wider road network at Rame Road and Marae Road. The
intersection with the Rame Road is a priority T- intersection, with Rame Road traffic having
priority. The intersection is approximately 50m north of the Rame Road / Greenhithe Road
/ Tauhinu Road intersection. At its southern end Rahui Road intersects with Marae Road at
a four leg crossroads intersection, the four leg being Austin Road. This intersection is an
uncontrolled intersection. Marae Road connects to Tauhinu Road.

Traffic Road is a short, residential cul-de-sac approximately 150m in length. It connects to
Rame Road approximately 20m to the north-east of the Rame Road / Greenhithe Road /
Tauhinu Road intersection. Traffic Road has a narrow carriageway (typically 5-5.5m wide)
which, though not divided by lane markings, does provide sufficient width for two-way
traffic flow.
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There are no footpaths or other formalised pedestrian provision along Traffic Road,
although the southern edge of the carriageway is defined by kerb and channel. There is
limited roadside parking on Traffic Road, serving the adjacent residential properties. Where
parking is available, the road effectively becomes single lane. A small turning head (6m
radius) is provided at the cul-de-sac end of the road.

Photographs 10 and 11 show the existing constructed section of Traffic Road.

Photograph 10: Traffic Road from cul-de-sac

\
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Photograph 11: Traffic Road from Tauhinu Road

There is an unformed paper road extension of Traffic Road from its cul-de-sac end to Rahui
Road. After landing in the reserve on Rahui Road, the pipeline would cross Rahui Road, and
follow the paper road corridor to Traffic Road and continue along Traffic Road to Tauhinu
Road. Photographs 12 and 13 show the paper road end and the gradient which must be
climbed from the harbour foreshore.
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p

Photograph 13: Traffic Road; Paper Road Section Looking North-East

The intersection of Traffic Road, Tauhinu Road, Rame Road and Greenhithe Road is an
offset crossroads intersection with the stagger between the centres of Greenhithe Road
and Traffic Road approximately 15m. Greenhithe Road meets Tauhinu / Rame Road as a
priority intersection, with Tauhinu Road / Rame Road having priority and Greenhithe Road
subject to a Give-Way control. The Rame Road / Tauhinu Road / Traffic Road component of
the intersection is uncontrolled, but as the through road, Rame Road / Tauhinu Road would
have priority over Traffic Road. The principal movements are the right turn from Tauhinu
Road into Greenhithe Road and the left turn from Greenhithe Road in Tauhinu Road.
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Photograph 14 shows the current intersection configuration.

Photograph 14: Traffic Road / Rame Road / Tauhinu Road / Greenhithe Road Intersection Looking to the
South-east

7.6.4 Construction Operation Effects and Mitigation (Rahui Road)

While works will only be conducted within a very limited portion of Rahui Road (crossing
from the reserve to the end of Traffic Road), site traffic will need access along Rahui Road
to service the works, remove and replace the drilling rig. While drilling will not occur from
the Rahui Road reserve, the rig will be used to draw the pipelines through from the
Hobsonville causeway, and enable other site operations.

As it is a crescent road with two connections to the road network, consideration should be
given to operating Rahui Road as a one-way circuit during construction. This would prevent
works vehicles crossing in opposing directions. Alternatively, and to minimise disruption to
residents, one-way routing could be limited to construction vehicles only. Such a
methodology would depend on the work vehicles in operation.

Vehicle tracking for a variety of heavy vehicles routing along Rahui Road have been tested
and are shown in Appendix C. The vehicle tracking indicates that the movement of larger
vehicles particularly semi-trailer vehicles and larger 11m rigid trucks will restrict the ability
of other vehicles to manoeuvre in opposing directions. To this end, it is recommended that
during the haulage operations to remove the drilling and stabilising mud from the tunnel
works, smaller rather than larger heavy vehicles should be employed.

No footpath is provided along Rahui Road and any pedestrians would thus be walking
within the carriageway. As such, it is recommended that haulage operations are suspended
for 30 minutes prior to the start and after the end of the school day to avoid potential
conflict with school children who may be walking along the road.
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Movement of the drilling rig will likely require the use of low-loader semi-trailer or similar
vehicles. Such vehicles would require the use of a special escort vehicle to and from the
site along Rahui Road and the movement of these vehicles should be timed for quiet traffic
periods of the day and advised to residents in advance. The use of a barge to transport the
drilling rig from the causeway to Rahui Reserve should also be investigated for feasibility.

To cross from the Sea Scout reserve to the southern (paper) end of Traffic Road will require
the open trenching of Rahui Road. As Rahui Road is a crescent, this will not cut off
residents’ access, but will result in two-way truck flow and additional traffic management
may be required during these operations.

Efforts should be made to control truck movements so that two site trucks are not
travelling on Rahui Road at the same time.

The minor increases in traffic volumes from construction will have a minimal effect on the
operation of the Rahui Road and its intersections with Rame Road and Marae Road. More
significant than the potential traffic delays is the interaction of heavy vehicles with each
other and with other traffic on the narrow sections of the route and at these intersections,
as discussed. The Rahui Road / Marae Road intersection is uncontrolled and the drivers of
construction vehicles should be specifically advised to halt at this intersection to check the
road is clear before proceeding through and turning onto Marae Road.

7.6.5 Construction Mitigation Summary (Rahui Road)

[ Haulage vehicles should be chosen for manoeuvrability and compatibility with the
constrained road network rather than outright capacity.

[ Haulage operations to cease in the period 30 minutes before and after the start and
end of the school day.

n Construction traffic movements through the Rahui Road / Rame Road, Rahui Road /
Marae Road and Marae Road / Tauhinu Road intersections should be limited at peak
traffic periods.

[ Traffic Control and site staff should be on hand during working hours to assist with /
enable access for residents at all times.

| Signage should be erected at the Rahui Road / Rame Road, Rahui Road / Marae Road
and Marae Road / Tauhinu Road intersections to alter motorists and pedestrians to
the potential for heavy vehicle movements.

| Movement of the drilling rig only to occur with advance notification to residents.
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7.6.6 Construction Operation Effects (Traffic Road)

As previously noted, Traffic Road has a narrow carriageway (~5.5m). Therefore, the
working area needed to install the pipeline along the northern grass berm will effectively
take up the entire carriageway, restricting residents’ access. Where driveway access must
be affected (temporarily) by construction, residents should be given sufficient advance
warning, and every effort made to minimise the duration of such disruptions.

The narrow width and restricted turning circle at the western end of Traffic Road (see
Figure 12) prevents the efficient turning of most heavy vehicles, which will need to reverse
into or out of the street. Itis recommended that the preferred solution is for trucks to
reverse in and drive forwards out, which not only avoids the need to reverse up the slope
to leave Traffic Road, but also enables trucks to drive forward out of Traffic Road in the
event of difficulties during entry or unloading.

The pipe route directly crosses through and along the driveway providing access to 11
Traffic Road. Direct communication with the affected property owners and / or occupiers
will be required to advise of the potential vehicle access restrictions to their houses and
pedestrian access should be maintained at all times.

7.6.7 Construction Effects (Tauhinu Road / Rame Road / Traffic Road /
Greenhithe Road Intersection)

From the eastern end of Traffic Road the pipeline will cross Rame Road / Tauhinu Road and
enter Greenhithe Road. This is one of the key intersections in Greenhithe, providing access
to Greenhithe Road and Greenhithe town centre.

Figures 4 and 5, previously discussed, show current peak hour traffic volumes through this
intersection. However, the main effects will occur when the road crossing from Traffic
Road into Greenhithe Road takes place, necessitating lane closures and active traffic control
via Manual Traffic Controllers (MTC’s) or portable traffic signals. Given the short distance
of the crossing and the need to provide work access within the intersection, it is considered
that the more practical option is use MTC’s.

SIDRA models of the intersection under its current control scheme and under an active
control system show that while some reduction in intersection capacity is inevitable (see
Tables 15 and 16), the intersection will continue to operate at an acceptable level of
performance — especially given the short duration of the works.
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Existing Construction

Approach Average G5 95"% Average 65 95"
Delay (s) Queue (m) Delay (s) Queue (m)
Tauhinu Road Left 4.8 A 3 35.7 D 33
(northbound)
Through 0.2 A 3 31.7 C 33
Right 4.8 A 3 37.5 D 33
Rame Road Left 4.6 A 2 39.6 D 20
(southbound)
Through 0.0 A 2 35.6 D 20
Right 4.6 A 2 37.8 D 20
Greenhithe Road Left 4.9 A 3 41.4 C 38
(westbound)
Through 3.4 A 3 29.8 C 38
Right 5.0 A 3 35.7 D 38
Traffic Road Left 5.6 A 0 37.3 D 2
(eastbound)
Through 4.2 A 0 33.3 C 2
Right 5.6 A 0 39.1 D 2
All vehicles 4.4 - 3 36.1 D 38

Table 15: Model Results for Tauhinu Road / Rame Road / Greenhithe Road / Traffic Road Intersection —
AM Network Peak Hour

Existing Construction

Approach Average e 95%9% Average G 95"%
Delay (s) Queue (m) Delay (s) Queue (m)
Tauhinu Road Left 4.7 A 3 35.3 D 44
(northbound)
Through 0.2 A 3 33.3 C 44
Right 4.8 A 3 35.6 D 44
Rame Road Left 4.7 A 1 36.9 D 14
(southbound)
Through 0.1 A 1 35.0 C 14
Right 4.6 A 1 37.2 D 14
Greenhithe Road Left 5.0 A 7 34.0 C 54
(westbound)
Through 3.6 A 7 32.0 C 54
Right 5.0 A 7 343 C 54
Traffic Road Left 5.4 A 0 34.9 C 2
(eastbound)
Through 4.0 A 0 329 C 2
Right 5.4 A 0 35.2 D 2
All vehicles 4.4 - 7 34.8 D 54

Table 16: Model Results for Tauhinu Road / Rame Road / Greenhithe Road / Traffic Road Intersections —
PM Network Peak Hour
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7.6.8 Construction Mitigation Summary

As noted, the Tauhinu Road / Rame Road / Greenhithe Road / Traffic Road intersection is
one of the key intersections in Greenhithe, providing access to Greenhithe Road and
Greenhithe town centre

Access through this intersection must therefore be maintained at all times. Each leg of the
intersection (i.e. Rame Road and Greenhithe Road) should be crossed one lane at a time to
allow alternating two-way access. Consideration should be given to having steel plates or
similar materials on hand to temporarily cover excavation trenches and allow more traffic
to pass through the intersection during peak periods.

Tauhinu Road and Greenhithe Road are key bus routes servicing Greenhithe, with about 50
buses a day passing through the intersection. Any restrictions to lane widths and turning
paths should maintain sufficient space and manoeuvre area for bus movements. Further
discussion on the bus route effects in Greenhithe is provided under Section 7.7 below.

The Rame Road leg of the intersection is only 30m from the Rame Road / Rahui Road
intersection. Manual traffic control of the intersection may be required to manage traffic
movements onto Rame Road.

In order to mitigate the effects on residents it is recommended that site traffic is restricted

during peak traffic periods and where safe and practical the maximum road / intersection
area is made available for general traffic use.

7.7 Greenhithe Road to Wainoni Park South

7.7.1 Overview

The route is approximately 1,150m long and passes through or near the Greenhithe town
centre, Greenhithe Fire Station, Greenhithe School and four intersections.

Construction will be by open trenching with the pipeline approximately following the
centreline of the road.

7.7.2 Traffic Volumes

Average weekday traffic volumes on Greenhithe Road are around 5,400 vpd near Tauhinu
Road, rising to 6,100 vpd near Wainoni Park (see Table 17 below).

Greenhithe Road (north 406(average) 497 (average)
of Tauhinu Road) 2014 2373 465 (peak) 565 (peak)
Greenhithe Road ro1a 6116 537 (average) 536
(between Isobel Road , 561 (peak) (645 peak)

and Sunnyview Road)

Table 17: Traffic Flow Data: Greenhithe Road
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Traffic counts were undertaken at the intersections of Greenhithe Road / Tauhinu Road /
Rame Road / Traffic Road; at Greenhithe Road / Roland Road; and at Greenhithe Road /
Churchouse Road / Isobel Road for the morning, afternoon and Saturday peak hour periods
in November 2014. This data is shown in Figures 4 to 6.

7.7.3 Traffic Environment

Greenhithe Road provides one lane in each direction and is categorised in the District Plan
as a Collector Road. Along the section where the pipe line will pass, Greenhithe Road has a
typical carriageway width of 10.5m. Footpaths and green berms are provided on both sides
of the road and kerbside parking is generally permitted. There is a pedestrian zebra
crossing of Greenhithe Road 160m north-east of the intersection with Tauhinu Road and
50m south of the roundabout onto Churchouse Road. At either end of the school day this
crossing is operated by a school crossing patrol.

Along the pipeline route Greenhithe Road has five intersections:

(] Tauhinu / Rame Road (previously discussed);

[ Roland Road;

[ Sunnyview Road;

[ a four-leg roundabout intersection with Churchouse Road and Isobel Road; and

] Wainoni Heights.

Roland Road and Sunnyview Road are priority intersections with priority afforded to
Greenhithe Road.

Photographs 15 and 16 show the intersections with Roland Road and Sunnyview Road,
respectively.

Photograph 15: Greenhithe Road / Roland Road Intersection
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Photograph 16: Greenhithe Road / Sunnyview Road Intersection

Photograph 15 shows the roundabout intersection of Greenhithe Road with Churchouse
Road and Isobel Road.

Photograph 17: Greenhithe Road / Churchouse Road / Isobel Road Intersection. View from Churchouse
Road

Greenhithe Road forms the main bus route through Greenhithe and is used by over 50
buses per day. It has four bus stops (two eastbound and two westbound) within the works
area. Bus Stops should be maintained in an operative condition for as long as practicable
during construction, and liaison should occur with AT prior to any closure.
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Alternative temporary bus stopping locations should be established when permanent stops
are closed.

7.7.4 Construction Operation Traffic Effects

This section of pipeline will be constructed via open trenching in the road carriageway.
Works-related traffic is likely to be about 36-40 trucks trips per day, or 4-6 trips per hour —
equivalent to 1-2% of the typical traffic flow along Greenhithe Road. The main impact of
the works will thus be to reduce the available carriageway space.

The carriageway is typically 10.5m wide. As discussed in Section 4.1.2, Greenhithe Road
may therefore need to be reduced to one lane wide around the works area, but still allow
for alternating two-way flow. Control of the one-lane section will be via either manual
traffic control or temporary traffic signals. Delays and / or significant queuing are possible
near intersections where traffic flows exceed 500 vph.

Photographs 18-22 show the typical carriageway of Greenhithe Road at various locations
along the construction route.

Photograph 18: Greenhithe Road near Tauhinu Road Looking South
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Photograph 20: Greenhithe Road between Roland Road and Sunnyview Road Looking Towards
Sunnyview Road
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Photograph 22: Greenhithe Road near Wainoni Park

From Table 17 it is apparent that peak hour traffic volumes on Greenhithe Road are in the
region of 600-700 vph, above the critical 500 vph, where significant delays can occur for
one-lane operations near intersections for significant periods of the day.

These traffic volumes are likely thus to impose some limitations on the effective operation
of a one lane system.

There is limited potential to efficiently divert traffic in the section of Greenhithe Road
between Tauhinu Road and Sunnyview Road, so while some reduction in traffic flow could
be achieved by a community consultation plan. Any traffic control scheme will need to
allow for two way traffic. Between Isobel Road and Sunnyview Road a detour of
Greenhithe Road via Isobel Road, Outlook Road and Sunnyview Road could be
implemented.
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Therefore efforts should be made to reduce the width and length of the construction
corridor so the length of any one lane section is reduced and where possible the need for a
one lane section is avoided.

Such steps will be particularly critical around the intersections with Roland Road,
Sunnyview Road and Churchouse Road / Isobel Road.

7.7.5 Traffic / Access Critical Locations

Greenhithe Fire Station (Photograph 25) is on the southern side of Greenhithe Road 60m to
the north-east of the intersection with Rame Road. It is critical that access to and from the
station is maintained at all times.

Photograph 23: Greenhithe Fire Station

Access to and from Greenhithe town centre (Photograph 24) is solely via Greenhithe Road.
The construction team will need to co-ordinate with local retailers to ensure that sufficient
access is maintained during the works.
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Photograph 24: Greenhithe Town Centre facing south

Photograph 25: Greenhithe Bus Facilities, Greenhithe Road, facing North

Greenhithe School is located adjacent to the Greenhithe Road / Churchouse Road / Isobel
Road roundabout. This school is a primary school with students from 10 years old down to
5 years old. Easy and safe access to the school should be maintained at all during the
school term and it is critically important the site area and excavations are securely barriered
from public access. When the construction zone reaches the vicinity of the school site
traffic movements should be halted during the start and end of the school day and
consideration given to timing works in this area for the school holiday period. Timing
construction thus would have the twofold advantage of mitigating the presence of
schoolchildren in the vicinity of the work site and reducing traffic volumes on Greenhithe
Road through the absence of school-related traffic.
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Photograph 26: Greenhithe School

There are three pedestrian crossing facilities on Greenhithe Road in the construction
corridor. A pedestrian zebra crossing of Greenhithe Road some 160m to the north-east of
the intersection with Tauhinu Road, another zebra crossing 50m to the south of the
roundabout intersection with Churchouse Road (adjacent to Greenhithe School) and a
pedestrian refuge island some 40m on Greenhithe Road to the east of the intersection with
Wainoni Heights to facilitate pedestrians crossing to Wainoni Park. The pedestrian zebra
crossing should be keep operational as long as safe and practical and when they need to be
closed for construction although crossing points provided. The use of the pedestrian refuge
island for crossing should be monitored and if necessary a temporary facility provided in
this area when required by the construction activities

7.7.6 Traffic Assessment: Greenhithe Road / Roland Road Intersection

The intersection of Greenhithe Road and Roland Road (Photograph 15) is a priority
controlled Y-intersection. Greenhithe Road is the major road; consequently, the following
traffic movements are all give-way:

| Through northbound traffic from Greenhithe Road into Roland Road;

| Right turning traffic from Greenhithe Road into Roland Road; and

| All traffic out of Roland Road.

SIDRA models for the morning and afternoon peak hour periods under its current control
scheme and under an active control system (manual traffic control or temporary traffic
signals) are summarised in Tables 18 and 19. They show that while some reduction in

intersection capacity will be created by lane closures, the intersection will continue to
operate at an acceptable level, given the relatively short duration of the works.
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Roland Road connects to the wider road network via Greenhithe Road only. Therefore,
construction works across the intersection must be staged to permit ongoing access to
Roland Road.

Existing Construction

Approach Average 158 95'"% Average G 95"
Delay (s) Queue (m) Delay (s) Queue (m)
Greenhithe Road Through 0.2 A 1 18.8 B 2
(northbound) -
Right 3.4 A 0 22.9 C 37
Greenhithe Road Through 4.1 A 0 25.7 C 38
(southbound) -
Right 6.0 A 1 23.2 C 4
Roland Road Left 6.3 A 2 26.7 C 16
Right 6.8 A 1 22.4 C 4
All vehicles 4.3 - 2 24.4 (o 38

Table 18: Model Results for Greenhithe Road / Roland Road Intersection — AM Network Peak Hour

Existing Construction

Approach Average 63 95™9% Average G 95™%
Delay (s) Queue (m) Delay (s) Queue (m)
Greenhithe Road Through 0.6 A 1 22.6 C 5
(northbound) ;
Right 3.4 A 0 27.7 C 33
Greenhithe Road Through 4.1 A 0 23.4 C 51
(southbound) ;
Right 6.0 A 2 21.1 C 14
Roland Road Left 6.0 A 1 25.6 C 7
Right 8.9 A 3 23.1 C 9
All vehicles 4.5 - 3 24.2 C 51

Table 19: Model Results for Greenhithe Road / Roland Road Intersection — PM Network Peak Hour
Traffic Effects Greenhithe Road / Isobel Road / Churchouse Road

7.7.7 Traffic Assessment: Greenhithe Road / Isobel Road / Churchouse
Road

The intersection of Greenhithe Road, Isobel Road and Churchouse Road is a four leg

roundabout. Greenhithe Road on the southern approach rises to the intersection on a
steep upgrade from Sunnyview Road, which reduces the approach sight distance to the
intersection (Photograph 23). Any traffic management measures should allow for this.

SIDRA models of the intersection under its current control scheme and under an active
control system during lane closures at peak hours show some reduction in intersection
capacity during works (Tables 20 and 21). However, the intersection continues to operate
at an acceptable level of performance given the relatively short duration of the works.
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For the SIDRA modelling it has been conservatively assumed that during the works through
and adjacent to this intersection traffic movements will be possible only on a single leg of
the intersection at an only time. Depending on the staging and progress of works at any
particular time, it may of course be possible that traffic movements could occur on more
than one leg simultaneously in which case the forecast operation of the intersection would
improve.

Existing Construction

Approach Average 158 95'"% Average 155 95"
Delay (s) Queue (m) Delay (s) Queue (m)

Greenhithe Road Left 4.0 A 11 51.7 D 116
(Wainoni Park

Approach) Through 4.1 A 11 44.9 D 116

Right 7.3 A 11 53.5 D 116

Greenhithe Road Left 4.6 A 13 51.2 D 116

(Town Centre

Approach) Through 4.7 A 13 44.3 D 116

Right 7.9 A 13 53.0 D 116

Isobel Road Left 5.3 A 4 52.3 D 35

Through 5.4 A 4 45.4 D 35

Right 8.7 A 4 54.0 D 35

Churchouse Road Left 6.0 A 4 50.0 D 30

Through 6.0 A 4 43.1 D 30

Right 9.3 A 4 51.8 D 30

All vehicles 5.5 A 13 47.4 D 116

Table 20: Model Results for Greenhithe Road / Isobel Road / Churchouse Road Intersection — AM
Network Peak Hour
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Existing Construction

Approach Average 63 95"% Average 53 95"%
Delay (s) Queue (m) Delay (s) Queue (m)

Greenhithe Road Left 3.8 A 14 42.7 D 135
(Wainoni Park

Approach) Through 3.8 A 14 35.8 D 135

Right 7.1 A 14 44.4 D 135

Greenhithe Road Left 4.2 A 10 49.2 D 99
(Town Centre

Approach) Through 4.3 A 10 423 D 99

Right 7.5 A 10 50.9 D 99

Isobel Road Left 5.7 A 3 55.3 E 28

Through 5.8 A 3 48.4 D 28

Right 9.1 A 3 57.0 E 28

Churchouse Road Left 5.3 A 2 53.2 D 14

Through 5.3 A 2 46.3 D 14

Right 8.7 A 2 55.0 D 14

All vehicles 4.7 A 14 42.0 D 135

Table 21: Model Results for Greenhithe Road / Isobel Road / Churchouse Road Intersection — PM
Network Peak Hour

As identified previously, consideration should be given to staging the works in this area to
coincide with a school holiday period, when traffic volumes on the adjacent roads will likely
be reduced and the numbers of young pedestrians in the area also will be less.

Churchouse Road connects to the wider road network solely via Greenhithe Road therefore

construction works across the intersection must be completed in stages which permit
access to Churchouse Road to be maintained.

7.7.8 Mitigation Summary

The following traffic management policies and practises should be employed to minimise
the effects of construction on the road network.

[ ] Access to the Greenhithe Fire Station maintained at all times.
[ ] Access to the Greenhithe town centre should be maintained during business hours.
| Access to cul-de-sac roads (Roland Road and Wainoni Heights) should be maintained.

[ | The pedestrian crossings of Greenhithe Road should remain open as far as
practicable and if closed, an alternative temporary crossing should be established.

| All work sites, particularly those around Greenhithe School should be securely fenced
/ barriered to prevent public access.

] Works in the vicinity of Greenhithe School should be halted at the start and end of
the school day.

] Consideration should be given to staging the works around Greenhithe School to
occur during a school holiday period.
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7.8 Wainoni Park (South and North)

7.8.1 Overview

It proposed to install the 710mm DN sewer main through Wainoni Park by open trenching.
In addition to the pipeline it is intended to install airvalves and two scour valves in this
section of the pipeline. There are two small streams which must be crossed as part of the
route and it is intended that these crossings would be via pipe bridges. The pipeline route
is shown in Figure 22, along with the locations of the air valves, scour valves and pipe
bridges. The total length of this section is approximately 1,200m. Photographs 28 and 29
show Wainoni Park.

7.8.2 Traffic Environment

Wainoni Park is an open recreational space of some 40 hectares which includes sports
playing fields, playground and walking / recreation areas. The reserve is bounded by
Churchouse Road on its western boundary and Greenhithe Road to the south. To the north
and east Wainoni Park runs into the harbour. There are parking areas on both Churchouse
Road and Greenhithe Road.

Photograph 27: Wainoni Park from Greenhithe Road
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Photograph 28: Wainoni Park

7.8.3 Traffic Volumes

There are no trafficked roads within the park itself and hence with the exception of
occasional servicing by parks maintenance vehicles, no vehicle movements. Traffic volumes
on the frontage roads are summarised in Table 22 below.

Churchouse Road 2014 1,300 161 103

Greenhithe Road (east of

Churchouse Rd) 2014 7,100 722 702

Table 22: Traffic Flow Data: Greenhithe Road

*estimated from peak hour flows

7.8.4 Construction Operation Traffic Effects

As with the majority of the pipeline route, the construction method for works in Wainoni
Park will be open trenching. Unlike most of the areas to be constructed via the open
trenching method within Wainoni Park, there will be no conflicting vehicle traffic
movements to be managed. However there is also no existing roading infrastructure to be
utilised. The first step in construction will thus be to construct access roads within the park.
Where these access roads connect to the existing road network, wheelwashes and / or
other truck cleaning facilities should be installed.

Given the use of the park by a wide age range of the public all construction areas should be

securely fenced off to prevent access. Similarly, access routes within the park should be
clearly marked and managed so as to prevent access by non-works vehicles.
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Construction traffic volumes during the works in Wainoni Park will be similar to those
estimated for the other open trenching works however these truck volumes will be arriving
and departing from a single access point over the duration of the works in the park
(estimated to be 10-16 weeks) instead of being spread along a road as construction
advances.

Access to Wainoni Park is possible via Greenhithe Road, Churchouse Road or Orwell Road.
As a vehicle access on Greenhithe Road will need to be created to permit the entry of the
construction train, it is recommended that site access for the construction works in Wainoni
Park occur via Greenhithe Road. As a local road with conservatively assessed operating
speed of 60km/h, a minimum sight distance of 55m in each direction would need to be
achieved. Given the on-site topography, it is considered that this is achievable.

Tables 23 and 24 show the results of the SIDRA Modelling undertaken to determine the
traffic effects at the site access intersection. It has been assumed that a single site access
will be provided with heavy vehicles entering and exiting via a left or right turn movement.
Any right turn exit movements which are required should only occur under the direction of
a traffic controller.

Tables 23 and 24 show the results of the SIDRA Modelling to determine traffic effects at the
site access intersection. It has been assumed that a single site access will be provided with
heavy vehicles entering and exiting via a left or right turn. Any right turn exit should only
occur under the direction of a traffic controller.
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Construction

Approach Average G5 95%%
Delay (s) Queue (m)
Greenhithe Road Through 3.6 A 15
(westbound) -
Right 8.6 A 15
Greenhithe Road Through 0.0 A 0
(eastbound) -
Right 4.6 A 0
Wainoni Park Site Left 13.5 B 0
Access
Right 11.0 B 0
All vehicles 1.6 - 14

Table 23: Model Results for Greenhithe Road / Wainoni Park Site Access Intersection — AM Network Peak
Hour

Construction

Approach Average 1G5 95™9%
Delay (s) Queue (m)
Greenhithe Road Through 4.0 A 22
(westbound) ;
Right 9.0 A 22
Greenhithe Road Through 0.0 A 0
(eastbound) ;
Right 4.6 A 0
Wainoni Park Site Left 13.1 B 0
Access ;
Right 10.7 B 0
All vehicles 23 - 21

Table 24: Model Results for Greenhithe Road / Wainoni Park Site Access Intersection — PM Network Peak
Hour

The SIDRA modelling indicates that at the forecast levels of traffic generation the site access
can operate efficiently with no significant negative effect to the operation of Greenhithe
Road.

At its connection to Greenhithe Road, the site access should be of sufficient width that a
heavy vehicle can enter without waiting for a departing heavy vehicle to exit. Ifitis
impractical to provide such width, then heavy traffic movements must be regulated so that
entering and exiting trucks will not pass one another at the site access entrance. A
wheelwash and / or other truck cleaning facilities should be provided near the site exit to
clean any trucks which have travelled over exposed ground prior to their departure. If the
site access it to be secured by a gate then any such gate should either be kept open during
the working day or be located at a sufficient distance into the site so than an entering truck
can turn into the site and stop without the rear of the truck extending into the road.

Upon reaching the shoreline a works and staging area will be created for the crossing of the
Te Wharau Creek tidal inlet, these works are described in the following section of the
report.
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7.8.5 Mitigation Summary

[ The site access should be designed to accommodate the simultaneous entry and exit
of heavy vehicles, or if this is not practical truck movements should be managed so
that waiting is not required at the entry driveway.

[ The site entry should be clearly signposted so that it is identifiable to construction
vehicles and inadvertent access by the public is avoided.

[ A wheelwash or other suitable truck cleaning facilities should be provided at the site
access to prevent the deposition of spoil from the works on to the road network.

7.9 Te Wharau Creek Crossing

7.9.1 Overview

It is intended to cross the tidal inlet between Wainoni Park and the North Shore Memorial
Park (NSMP) by directional drilling. To undertake these works, staging areas will be
constructed at both ends of the crossing. These staging areas will provide working room for
the drill rig and its ancillary equipment (NSMP) and pipe string welding (Wainoni Park). The
directional drilling will start with a pilot bore drilled from the NSMP end of the crossing.
Once the hole is of sufficient diameter, the sewer pipe will be thrust through from Wainoni
Park. For redundancy and operational efficiency, it is understood that the inlet crossing will
consist of two 550mm DN polyethylene pipes rather than the single 710mm DN pipe.

The length of the crossing from Wainoni Park to the North Shore Memorial Park is
approximately 600m. A section of private lane at the north-western end of the Kerema
Way will be crossed by the pipeline

7.9.2 Traffic Environment

The traffic environment at Wainoni Park has been previously discussed under Section 7.8.2
of this report.

7.9.3 Construction Operation Traffic Effects

Drilling at the Wainoni Park site for the Te Wharau Creek crossing is expected to generate
about 20 truck movements per day, for the removal of spoil from the drill hole and delivery
of drilling mud. Additional truck movements will occur during the establishment and
disestablishment of the drilling site and to deliver pipe for welding and installation.

The traffic effect of pipe deliveries and excavation at Wainoni Park has been assessed under
the previous section of this report and determined to be of minimal effect.
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7.10 North Shore Memorial Park

7.10.1 Overview

NSMP is a Council owned and operated crematorium and cemetery. It has road access
solely from Schnapper Rock Road.

The twin pipelines will come ashore at the western edge of the North Shore Memorial Park
as indicated in Figure 23. Here the two pipelines will be linked into the single 710mm DN
pipeline and proceed east along a future internal road corridor within the Memorial Park,
before linked to the existing internal road network and continuing to Schnapper Rock Road.

All works in Memorial Park will be undertaken via the open trenching method.

7.10.2 Traffic Environment

Schnapper Rock Road, classified in the District Plan as a local road, runs for a distance of
2.7km from Albany Highway to Te Wharau Creek. Side roads provide access to adjacent
residential subdivisions. In the vicinity of NSMP, Schnapper Rock Road has one traffic lane
in each direction, divided by a painted centreline. The carriageway is typically 8m wide and
kerbside parking is permitted only in sections. Photographs 29 and 30 show the general
arrangement of Schnapper Rock Road.

Photograph 29: Schnapper Rock Road facing north, the entrance to the Memorial Park can be seen in
the centre of the photograph.
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Photograph 30: Schnapper Rock Road facing south

7.10.3 Traffic Volumes

Auckland Transport traffic data for Schnapper Rock Road and from a 7-day machine traffic
count near the NSMP entrance is summarised in the table below.

Schnapper Rock Road

(between Kyle Rd & Albany 2014 7,486 631 669
Hwy)

Schnapper Rock Road

(between Memorial Park & 2014 1,399 111 128
Aberley Road (S))

Table 25: Traffic Flow Data: Schnapper Rock Road.

These results show that traffic volumes on Schnapper Rock Road near the work site are
significantly less than those on the road nearer to Albany Highway. Both count locations
report a typical heavy vehicle volume of approximately 4% of daily flows. This would be
equivalent to 50-60 heavy vehicles a day near Memorial Park and nearly 300 heavy vehicles
a day near Albany Highway. The proposed additional heavy vehicle volumes (20 truck
movements per day) are thus equivalent to one-third of the current daily truck volumes
near Memorial Park and 7% near Albany Highway. While the additional truck movements
will be notable to other road users near Memorial Park, as discussed in the following
section of this report, it is not considered that there will be an undue effect due to these
heavy vehicle movements.

Under the CoPTTM guidelines Schnapper Rock Road is a Level 1 Road.
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7.10.4 Construction Operation Traffic Effects and Mitigation

Drilling at the NSMP landing site is expected to generate about 20 truck movements per
day, for the removal of spoil from the drill hole and delivery of drilling mud. Additional
truck movements will occur during the establishment and disestablishment of the drilling
site.

Site access will be via the main driveway to the Memorial Park from Schnapper Rock Road.

Given the location of the main road network it is assumed that site traffic will enter via a
left turn movement and exit via a right turn.

Traffic within the NSMP is minimal and the effects of the construction on that traffic will
therefore be minor. However, given the sensitive nature of the Memorial Park, all
reasonable efforts should be made to minimise construction noise at all times, and to liaise
with Memorial Park management to ensure no disruption to services and events held at the
Memorial Park. Works may need to be temporarily suspended on occasion to avoid
disruption to services.

A high proportion of NSMP visitors may be unfamiliar with the general park layout and the
road network within the NSMP. Clear signage will therefore be required on the internal
road network of NSMP to direct visitors safely and efficiently around the working area. In
addition to the signage, work staff should be on hand to direct and assist visitors as
required. The ring road within the park should be used to effect these diversions and
additional traffic control staff should be available to direct traffic if required.

It is noted that one of the parking areas within NSMP gains access solely from the section of
the ring road on which works will occur. Works should be staged so that access to this car
park is maintained as far as is practical.

When works approach the main entrance to NSMP and this entrance is closed to public use
additional signage will be required to direct visitors to the secondary northern entrance.

Specific details of the traffic control and management measures should be set out in the
CTMP for this stage of the project

7.11 North Shore Memorial Park to North Shore Golf Club

7.11.1 Overview

On reaching Schnapper Rock Road the pipeline will be turned to the north and proceed
along Schnapper Rock Road for approximately 80m before crossing the southbound
carriageway and proceeding along a reserve corridor between 30 and 32 Newbury Place to
Witton Place. The pipeline will continue along Witton Place, across a gully and along the
northern end of Laurel Oaks Drive, and into the North Shore Golf Club grounds.

All of the above works will be via open trenching with the exception of a pipe bridge
proposed to cross the stream gully at the end of Witton Place.
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Photograph 31 shows the reserve corridor which the pipeline will traverse between
Schnapper Rock Road and Newbury Place while photographs 32 and 33 show the sections
of Witton Place along which the pipeline will pass.

Photograph 31: Pipeline corridor between 30 and 32 Witton Place

Photograph 32: Witton Place (south section)
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Photograph 33: Witton Place (North Section)

7.11.2 Traffic Environment

Schnapper Rock Road has been previously described. Witton Place is a short residential
street that intersects with Aberley Road and Newbury Place. It is typically 6.5m wide from
kerb to kerb, although wider in some sections where indented parking bays have been
installed.

Witton Place caters for two way traffic flow, however except near intersections it is not
divided by a centre line.

Newbury Place is similarly a narrow residential street with two-way traffic flow.

7.11.3 Construction Operation Traffic Effects and Mitigation

Construction along Schnapper Rock Road will require the use of the full northbound
carriageway, and potentially areas of the berm and / or southbound carriageway. From a
transport effects minimisation perspective, the goal should be to maintain at least one
open traffic lane to provide for alternating two-way flow. Hence, any additional working
space should be sought from the berm as opposed to southbound carriageway. The
winding alignment of Schnapper Rock Road in this section means that traffic lane width
should be greater than the minimum normally required.

With traffic volumes on this section of Schnapper Rock Road less than 1,400 vpd and hourly
volumes in the region of 100-130 vph, it is not considered that operating a one-way system
in this area will create undue traffic delays.

Aberley Road which runs parallel to Schnapper Rock Road and connects with Schnapper
Rock Road on either side of the works area would provide an appropriate detour route
when works are crossing Schnapper Rock Road. However, access to and from properties
within the diversion area would need to be maintained.
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Through-access on Newbury Place will be interrupted whilst the works cross this road.
However access for the residents in the eastern section of this street can be maintained via
Witton Place or the southern intersection of Newbury Place with Aberley Road.

Between Newbury Place and Aberley Road only one property gains direct access to Witton
Place. Given its limited width (~6.5m) it is recommended that this section of Witton Place is
closed during the estimated 3-4 days needed for this section of works, while providing
alternative access for the residents of this one property (52 Aberley Road). The owner and
residents of this property should be contacted directly to advise them of the scope,
duration and effects of the proposed works.

North of Aberley Road the pipe route directly crosses a driveway providing access to four
residential properties (9, 11, 13 and 15 Witton Place). Direct communication with the
affected property owners and / or occupiers will be required to advise of the potential
vehicle access restrictions to their houses and pedestrian access should be maintained at all
times.

A gully to the north of these properties will be crossed by a pipe bridge linking between
Witton Place and a property at 84 Laurel Oaks Drive. From 84 Laurel Oaks Drive the
pipeline will continue north and enter the North Shore Golf Club by open trenching. The
right of way to 84 Laurel Oaks Drive also provides access to 80 and 82 Laurel Oaks Drive.
The sites at 82 and 84 Laurel Oaks Drive are currently vacant, but there is a residential
dwelling at 80 Laurel Oaks Drive. As with works in the Witton Place right-of-way there will
be some disruption to the access during these works. However, as no open trenching is
required along the right of way, only vehicle access, it is considered that the scope of this
disruption will be less significant. Nonetheless direct communication with the affected
property owners and / or occupiers will be required to advise of the potential vehicle access
restrictions to their houses and pedestrian access should be maintained at all times.

It is understood that the majority of the pipe bridge works will be conducted from the
Laurel Oaks Drive work site with all crane lifts and the principal construction performed
form this area. These works area estimated to take between 3-4 months to complete.
Works at the Witton Place work site will be limited to trenching operations and the
construction of wing walls for the western end of the pipe bridge. These works will take
approximately 1 month to compete.

A temporary haul road will be constructed from the North Shore Golf Club (which is
immediately to the north of the property 84 Laurel Oaks Drive) to provide access for the
cranes, excavators and construction materials. The traffic effect of this haul road will be
discussed in the following section of this report.

7.11.4 Mitigation Summary

The road network on this section of the project route enables effective detour options. The
following operational criteria and staging should be implemented to ensure effective use of
the road network.

[ One lane of Schnapper Rock Road (as a minimum) should remain open as far as
practical during the works. When it is necessary to cross both lanes of Schnapper
Rock Road, a diversion via Aberley Road should be instituted.
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[ Works in Newbury Place and Witton Place should be staged so that as a minimum,
works in one lane of Newbury Place will have been completed and that lane
reopened before the works in Witton Place commence.

] Direct communication with the property owners and occupiers at 52 Aberley Road,
9, 11, 13, and 15 Witton Place and 80 (and 82 if constructed) Laurel Oaks Drive will
be required to advise of the potential vehicle access restrictions to their houses and
pedestrian access should be maintained at all times. Efforts should be made to
minimise the extent of this disruption.

7.12 North Shore Golf Club

7.12.1 Overview

The North Shore Golf Club (NSGC) is located on 41.5ha of land and offers 27 holes, a club
house and attached restaurant. Sole road access is via Appleby Road.

The pipeline will be installed by open cut through the golf club site by open trenching,
entering from the north-western end of Laurel Oak Drive, running through the golf club car
park and then exiting along the route of the golf course driveway.

7.12.2 Traffic Environment

The golf course has vehicle access via a single driveway to Appleby Road. This access road
is in the region of 5-6m in width, and connects to the golf course car park with space for
over 200 vehicles. This car park is the only parking facility on the golf course.

Weekday traffic volumes for the golf course are low although it is noted that restaurant on

site does attract groups. Such groups may arrive individually or collectively in larger
vehicles such as tour buses.

7.12.3 Construction Operation Traffic Effects

The key traffic effects within the North Shore Golf Club will occur when the pipeline
proceeds across the carpark, and then along the access road.

The alignment through the Golf Club property was reached through discussion with the
North Shore Golf Club and it is based on the understanding that this section of works would
be undertaken during the annual weekly maintenance shutdown of the Golf Club. Hence
the effect on the golf club operations during to the reduction / closure of car parking will be
minimal.

Weekday traffic volumes for the golf course are low and it is considered that the addition of
construction traffic to the volumes on the access road will not create significant adverse
traffic delays, particularly as it is intended to undertake the main part of the works within
the Golf Club during the Club’s annual shutdown.
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However as this is the only vehicle access route to the golf club and has a relatively narrow
carriageway (5-6m), where possible construction equipment operation and all materials
storage should occur off the access road.

Adequate carriageway width should be maintained on the access road to allow the
movement of vehicles which may be required to access the golf course for the Golf Club’s
maintenance works during the shutdown period and, if works occur outside of this period,
to allow access for tour buses and other vehicles which may be bringing groups and
individuals to the golf club or restaurant.

Construction traffic volumes during the weekends when the golf course (if open) will be
busiest, should be minimised and liaison with the golf club should occur to ensure that
access and parking for and tournaments or events is adequately accommodated.

In addition to the open trenching works to route the pipeline through the Golf Club
property, a haul road will be constructed to transport plant and materials to the work site
at 84 Laurel Oaks Drive to enable the construction of a pipe bridge.

The movement of this heavy equipment will be additional to the truck traffic required for
excavation and pipe materials; however it is considered that movement of this traffic will
only occur during site establishment and disestablishment and hence not contribute
significantly to the overall construction traffic total. As mentioned above, construction
traffic volumes during the weekends when the golf course will busiest should be minimised.

7.12.4 Mitigation summary

] Liaison with the Golf Club should occur to ensure that additional access, and
adequate parking resources are provided and disruption during tournaments or
events is minimised.

[ The main works in the Golf Course (e.g. within the car park and along the access
road) should be scheduled to coincide with the Golf Club’s annual shutdown periods.

[ Appropriate access to the golf club should be maintained at all times.

[ A wheelwash or truck cleaning equipment should be installed prior to construction
traffic entering the golf club roading.

[ All work areas should be barriered / fenced.

] Construction traffic volumes during the weekends when the golf course will busiest
should be minimised.

| A pre-works video survey of the access road and parking area should be undertaken
so that any damage due to construction or construction vehicles is identified. All
such damage should be repaired.

[ | Where possible construction equipment operation and all materials storage should
occur off the access road.
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7.13 North Shore Golf Club to Albany Highway

7.13.1 Overview

On exiting the golf club grounds, the pipe will follow Appleby Road towards Albany
Highway. Works will be undertaken via the open trenching method.

The pipeline route will then turn left out of Appleby Road and head north along the
centreline of Albany Highway for a distance of approximately 100m.

7.13.2 Traffic Environment

Appleby Road is a short cul-de-sac some 350 m long primarily providing access to the North
Shore Golf Club and Albany Junior High School. At its western end Appleby Road merges
into a private driveway to the North Shore Golf Club.

In the District Plan Appleby Road is defined as a local road and has a typical carriageway
width of 10m. This width provides for one traffic lane in each direction and kerbside
parking on both sides of the road. Photographs 33 and 34 show the carriageway and
surrounds of Appleby Road.

Photograph 33: Appleby Road, looking towards Albany Highway
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Photograph 34: Appleby Road, looking to the west.

Albany Junior High School is a middle school catering for approximately 1,000 students in
Year 7 to 10 (typically 12-16 years in age). While the school has frontage to both Albany
Highway and Appleby Road, vehicle access is via Appleby Road only.

Albany Highway is defined in the District Plan as a Primary (Regional) Arterial. On the
section for construction it currently has one through traffic lane in each direction, and a
flush central median / right turn bay. However works are currently in progress to upgrade
Albany Highway. When completed, this section of Albany Highway will include bus lanes, a
and improved central median given an increased overall carriageway width. Photographs
35 and 36 show the Appleby Road / Albany Highway intersection.

Photograph 35: Appleby Road / Albany Highway Intersection (from Albany Highway)
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Photograph 36: Appleby Road / Albany Highway Intersection (from Appleby Road)

7.13.3 Traffic Volumes

Traffic volume data for Appleby Road was not available from Auckland Transport but based
on peak hour flow data from surveys undertaken by TDG, it is estimated that daily traffic
volumes on Appleby Road are in the region of 3,500 vpd. Appleby Road is thus a CoPTTM
Level 1 Road.

Auckland Transport data for Albany Highway indicates a typical weekday traffic volume in
the region of 18,000 vpd. It is thus a CoPTTM Level 2 Road.

Table 26 summarises the traffic volume data.

Traffic Count Daily Traffic AM Peak Hour PM Peak Hour

Date Volume (veh) Volume (veh) Volume (veh)
Appleby Road 2014 3,500 442 308
Albany Highway
(btwn Schnapper Rock and 2013 18,090 1,551 1,632
Amcor)

Albany Highway
2013 17,022 1,463 1,718
(btwn Rosedale and Bass)

Table 1: Traffic Flow Data: Appleby Road and Albany Highway

7.13.4 Construction Operation Traffic Effects: Appleby Road

It is intended to install the pipeline along Appleby Road and along / across Albany Highway
via the open trenching method with the pipeline located near the road centreline.
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Given the 10.5m carriageway width on Appleby Road, the installation will thus take
approximately 50-70% of the total carriageway width.

To allow effective use of the carriageway by both the construction team and other road
users, kerbside parking will need to be temporarily prohibited around the active
construction area during the course of the construction progress.

The crossing of Fearnley Grove, a short cul-de-sac connecting to Appleby Road will need to
be staged so as not to restrict vehicle access to this road.

A one lane operation around the active construction area on Appleby Road, likely to be
~100-150m in length including safety zones, will be required if the road space available to
other road users is less than 5.9m (as previously discussed, the 5.9m road width allows for
two 2.75m wide traffic lanes separated by 400mm wide traffic cones).

The surveys undertaken by TDG indicate that typical traffic volumes on Appleby Road
should not reach levels at which one-lane operation becomes problematic, however it is
noted that traffic movements into and out of Appleby Road spike up considerably at the
start and end of the school day, and the traffic control measures would need to be allow for
this traffic pulse. The ability to manage the school traffic “pulse” will be particularly
important when the works approach Albany Highway as there is the potential for vehicles
wishing to enter Appleby Road, but delayed by an outgoing traffic stream (in the event of
one-way operations) to queue across Albany Highway increasing the traffic effects. As
such, it is recommended that the works on Appleby Road are timetabled to occur for a
school holiday period.

7.13.5 Construction Operation Traffic Effects: Appleby Road / Albany
Highway Intersection and Albany Highway No14 John Glenn
Avenue

The pipeline section on Albany Highway between Appleby Road and No14 John Glenn
Avenue is approximately 100m in and the works to complete the pipeline installation in this
area should have a duration of 6—10 working days. Albany Highway is currently being
upgraded to provide bus lanes, traffic lanes and a central median. This will have the effect
of increasing the potential traffic diversion space during the works programme.

Albany Highway is a busy arterial road with daily traffic volumes in the region of 18,000 vpd.
Unless in exceptional circumstances construction processes which reduce Albany Highway
to only one operating traffic lane during the daytime hours should not be employed as
vehicle volumes are 1000vph or more between 7am and 7pm.

As the construction corridor runs down the centre of Albany Highway, the construction
methodology / process may need to be adjusted so that a traffic lane can operate on either
side of the construction area. This may require the temporary use of the bus lanes and / or
road shoulder areas as traffic lane.

When the crossing of Albany Highway is required (that is to reach the road centre from
Appleby Road, and then to reach No14 John Glenn Avenue from the road centre) and the
closure of all traffic lanes in one direction is required, then the option to undertake works
at night (e.g. 8pm — 5am) when traffic volumes are lower, will need to be investigated.
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Undertaking the works at night would allow for one or both traffic lanes to be closed and
diversions established to redirect through traffic while the works are undertake with less
disruption to the road network.

7.13.6 Traffic Assessment: Albany Highway / Appleby Road

The potential effect of the works on the Albany Highway / Appleby Road intersection (when
the construction works on Appleby Road reach Albany Highway) has been modelling using
the SIDRA intersection analysis programme and are summarised in Tables 27 and 28 below.

While the intersection currently operates under priority control with a give-way control for
movements on Appleby Road, it is assumed that when works at or in the immediate vicinity
of the intersection, the requirement for lane space for excavation and working would
necessitate the closure of some lanes and the reallocation of space within the remaining
lanes.

In the model (the results of which are presented below) it has been assumed that the
northbound lane and Albany Highway north of Appleby has been blocked for construction
and northbound flow occurs via the central median and a section of the southbound
carriageway, southbound traffic and traffic turning right into Appleby Road share the same
single lane formed from the balance of the Albany Highway southbound carriageway. The
eastbound (exit) lane of Appleby Road is assumed to be closed due to the works and hence
entry and exit movements share (alternately) the westbound (entry) lane. Hence manual or
temporary signal control is required to be imposed at the intersection to regular
movements into and out of Appleby Road.

Existing Construction

Approach Average oo 95'"% Average N 95'"%
Delay (s) Queue (m) Delay (s) Queue (m)
Albany Highway Through 0.1 A 0 169.0 F 959
(northbound)
Left 4.7 A 0 167.0 F 959
Albany Highway Through 0.0 A 0 223.0 F 869
(southbound) -
Right 17.2 C 18 225.3 F 869
Appleby Road Left 10.2 B 3 131.5 F 63
Right 26.7. D 3 131.8 F 63
All vehicles 3.2 - 18 191.0 F 959

Table 27: Model Results for Albany Highway / Appleby Road Intersection — AM Network Peak Hour
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Approach

Average
Delay (s)

Existing

LOS

Queue (m)

959

Average
Delay (s)

Construction

95'"%
Queue (m)

Albany Highway Through 0.1 A 0
(northbound) -

Right 4.6 A 0

Albany Highway Through 0.0 A 0
(southbound) -

Right 10.5 B 0

Appleby Road Left 9.7 A 2

Right 50.9 F 15

All vehicles 4.1 - 15

Not modelled see discussion below

Table 28: Model Results for Albany Highway / Appleby Road Intersection — PM Network Peak Hour

The tables show that operating the intersection under restricted lane allocation (with right

turns from Albany Highway into Appleby Road from a single southbound through lane)
creates severe delays and unacceptable performance during peak periods.

An alternative is to ban right turns from Albany Highway into Appleby Road, and detour this
traffic so that it approaches the intersection from the south (for a left turn into Appleby
Road). This allows north- and southbound traffic on Albany Highway to flow simultaneously
(except when the temporary traffic lights are allowing traffic to exit Appleby Road).

The results of SIDRA modelling for this scenario are shown in Table 29 and 30 below.

Existing

Construction

Approach Average G 95™9% Average G 95"%
Delay (s) Queue (m) Delay (s) Queue (m)
Albany Highway Through 0.1 A 0 26.7 C 372
(northbound)
Left 4.7 A 0 19.8 B 372
Albany Highway Through 0.0 A 0 5.2 A 86
(southbound) :
Right 15.2 C 15 n/a n/a n/a
Appleby Road Left 9.7 A 3 56.6 E 30
Right 36.2 E 4 60.0 E 30
All vehicles 29 - 15 17.9 B 372

Table 29: Model Results for Albany Highway / Appleby Road Intersection — AM Network Peak Hour
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Existing

Construction

Approach Average 63 95%9% Average 65 95"%
Delay (s) Queue (m) Delay (s) Queue (m)
Albany Highway Through 0.1 A 0 16.0 B 163
(northbound)
Left 4.6 A 0 9.1 A 163
Albany Highway Through 0.1 A 0 14.1 C 223
(southbound) -
Right 10.0 A 0 n/a n/a n/a
Appleby Road Left 9.2 A 2 46.3 D 34
Right 99.3 F 23 49.7 D 34
All vehicles 4.1 - 23 14.2 B 223

Table 30: Model Results for Albany Highway / Appleby Road Intersection — PM Network Peak Hour

As can be seen in the above results, while delay and queuing increases notably from the
current state, the overall performance of the intersection is more in line with what could be
considered acceptable for a short term works programme.

Detoured traffic totals some 200 vehicles in the morning peak hour. Assuming that most of
this traffic approaches from north of the Albany Highway / Rosedale Road intersection, it is
suggested that the traffic can be detoured via Rosedale Road, William Pickering Drive, and
Bush Roads and then into Albany Highway. This detour is approximately 3.5km in length, at
an average speed of 40km/h (taking the 50km/h speed limit and assuming some delays for
stoppages at intersections) the full detour would add approximately 4 minute travel time to
the current route between Albany Highway / Rosedale Road and Appleby Road. All of the
turn movements required to achieve this detour occur at roundabouts or a signalised
intersection. No uncontrolled right turns are required which will help to manage the effects
of the detour.

7.13.7 Mitigation Summary

As with the works in the vicinity of Greenhithe School it is recommended that if practical
the construction along the Albany Junior High School frontage of Appleby and across Albany
Highway should occur during a school holiday period when traffic to and from the school
will be substantially reduced (i.e. the right turn in volume), and typically traffic volumes on
the wider road network are also reduced.

Such scheduling would considerably assist with the mitigation of the construction effects.

During construction on Albany Highway the construction methodology / process should
allow for one traffic lane to operate on either side of the construction area.

Bus lanes and / or road shoulder areas could be temporary used traffic lanes.

For works which require the crossing of Albany the option to undertake works at night (e.g.
8pm — 5am) should be investigated.
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7.14 Albany Highway to William Pickering Drive

7.14.1 Overview

The pipeline will proceed from Albany Highway to William Pickering Drive via No14 John
Glenn Avenue, and along John Glenn Avenue to the intersection with William Pickering
Drive. All works will be via an open trenching. The pipeline meets William Pickering Drive
at the four-leg roundabout intersection of William Pickering Drive, John Glenn Avenue and
Douglas Alexander Parade. The pipeline will then proceed north along William Pickering
Drive to the intersection with Piermark Drive.

Photograph 37 shows the proposed pipeline route along John Glenn Avenue.

Photograph 37: John Glenn Avenue view towards No14 John Glenn Avenue
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7.14.2 Traffic Environment

Between Albany Highway and John Glenn Avenue the pipeline will cross a private property
(No14 John Glenn Avenue) and then then re-enter the public road corridor to travel along
John Glenn Avenue to William Pickering Drive. John Glenn Avenue is a local road with a
single traffic lane in each direction and a typical carriageway width of 10.5m. Kerbside
parking is generally permitted on both sides of the road. As shown in Photograph 38 this
kerbside parking is heavily utilised during daytime working hours. Footpaths are provided
on both sides of John Glenn Avenue.

Some land fronting John Glenn Avenue (including the property via which the pipeline will
cross from Albany Highway) is undeveloped, but the developed land in the vicinity is
generally occupied by warehousing and commercial activities.

John Glenn Avenue is a cul-de-sac, and only connects to the wider road network via its
intersection with William Pickering Drive. One side road, Unity Drive North, leads off John
Glenn Avenue, and is also a cul-de sac.

Photograph 38 shows the general layout of the John Glenn Drive / Unity Road North
intersection.

Photograph 38: John Glenn Drive / Unity Drive North Intersection

The intersection of William Pickering Drive, John Glenn Avenue and Douglas Alexander
Parade is a four-leg roundabout. The roundabout has a single circulating lane and the
central island had a diameter of 15m.

Photograph 39 shows this intersection.
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Photograph 39: William Pickering Drive / John Glenn Avenue / Douglas Alexander Parade Intersection

William Pickering Drive has a carriageway width of 12.5m and provides one traffic lane in
each direction separated by a painted flush median. Kerbside parking is not permitted in

the vicinity of the intersection but is otherwise permitted on both sides of the road in
marked parking lanes.

Photograph 40 shows the typical carriageway of William Pickering Drive between John
Glenn Avenue and Piermark Drive.

Photograph 40: William Pickering Drive (view north)
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In the District Plan, William Pickering Drive is classified as a Secondary Arterial Road.

Bus services run along William Pickering Drive, and there are two bus stops (one
northbound, one southbound) on the section along which the pipeline will run between
John Glenn Avenue and Piermark Drive. These bus stops are approximately 70m south of
the intersection with John Glenn Avenue and are served by three routes, each with a 30
minute frequency.

The intersection of William Pickering Drive and Piermark Drive is a priority “T” intersection
with priority given to traffic on William Pickering Drive. At the intersection with Piermark
Drive the flush median is used as a turning bay for vehicles making the right turn into
Piermark Drive.

In the District Plan Piermark Drive is classified as a Collector Road. William Pickering Drive
carries approximately 2.5 to 3 times the traffic volume of Piermark Drive (see Section
7.14.3).

Piermark Drive is approximately 11.5m wide between kerbs and has one lane of traffic in
each direction. Kerbside parking is generally permitted on both sides of the road.

Both William Pickering Drive and Piermark Drive have footpaths and grass berms on each
side of the road.

The intersection is shown in Photograph 41 below.

Photograph 41: William Pickering Drive / Piermark Drive Intersection

7.14.3 Traffic Volumes

The intersection of John Glenn Avenue and Unity Drive North was surveyed on Wednesday
19 November 2014 and Saturday 22 November 2014 for the weekday morning, afternoon
and Saturday lunchtime peak periods. The results of this survey are shown in Figures 7 to 9
and summarised in Table 31 below.
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Traffic Count Daily Traffic AM Peak Hour PM Peak Hour

Date Volume (veh) Volume (veh) Volume (veh)
John Glenn Avenue 2014 1,100 105 115
Unity Drive North 2014 300 33 27

Table 31: Traffic Flow Data: Unity Drive North and John Glenn Avenue

A traffic survey was undertaken at the intersection of William Pickering Drive and Piermark
Drive on Wednesday 19 November 2014 and Saturday 22 November 2014 for the weekday
morning, afternoon and Saturday lunchtime peak periods. The results of this survey are
shown in Figures 7 to 9.

Traffic volume data for William Pickering Drive and Piermark Drive has been sourced from
Auckland Council and is summarised in Table 32 below.

Traffic Count Daily Traffic AM Peak Hour PM Peak Hour
Date Volume (veh) Volume (veh) Volume (veh)

William Pickering Drive 2014 12,833 1,533 1,413

Piermark Drive 2014 3,535 418 325

Table 32: Traffic Flow Data: William Pickering Drive and Piermark Drive

Approximately 90% of the traffic volume on Piermark Drive is recorded during the daytime
period of 7am-7pm, suggesting that traffic volumes overnight are extremely low and night
works may be the most effective working opportunity for construction in this area.
Similarly traffic volume data and observations for William Pickering Drive and John Glenn
Avenue suggest that traffic volumes during the night-time hours are low.

Following a revision to the proposed pipeline route, a traffic survey was undertaken at the
intersection of William Pickering Drive, John Glenn Avenue and Douglas Alexander Parade
on Thursday May 14 2015 for the weekday morning and afternoon peak periods. The
results of this survey are shown in Figures 7 to 8.

7.14.4 Construction Operation Traffic Effects

It is intended to install the pipeline along John Glenn Avenue, near the southern edge of the
carriageway, via open trenching. The installation corridor will take up approximately 50-
70% of the total carriageway width of 10.5m. To accommodate this and other road users,
kerbside parking will need to be prohibited around the construction area.

Along William Pickering Drive the pipeline will be installed along the northbound
carriageway before crossing William Pickering Drive at the intersection with Piermark Drive
and along Piermark Drive.

Figure27 shows the construction corridor.

A ~100-150m long one lane operation around the construction area (including safety zones)
will be required if the space available to other road users is less than 5.9m (this width allows
for two 2.75m wide traffic lanes separated by 400mm wide traffic cones).

21 May 2015 12923-4 150521 Rpt Watercare Northern Interceptor.docx

TG



Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan Page 72

Peak hour traffic volumes on John Glenn Avenue are around 130 vph (two-way), thisis a
sufficiently low volume as to allow daytime one lane traffic operations, however when works
in the immediate vicinity of the intersection with William Pickering Drive are undertaken, the
potential for delays and congestion will be increased and this could potentially effect traffic
flows on William Pickering Drive, therefore some works should be conducted overnight
when traffic volumes on both John Glenn Avenue and William Pickering Drive are lower.

Daytime two-way traffic volumes on William Pickering Drive can be up to 1,500 vph and are
consistently over 500 vph between 7am and 7pm. At these traffic volumes long-term, the
operation of a one-lane traffic system (e.g. over full course of a working day for a number of
days) would not be sustainable.

Tables 33 and 34 show the effect of the construction works on the William Pickering Drive /
John Glenn Avenue / Douglas Alexander Parade intersection assuming temporary active
control of the and a change in operation from a roundabout to a cross-roads intersection.

It has been assumed that careful staging and management of the works will allow two lane,
two way flow under a reduced traffic speed on William Pickering Drive. Where it is
impractical to maintain two lane, two way flow on William Pickering Drive such works
should not occur during peak times unless essential, and serious consideration should be
given to undertaking these works at night.

No allowance has been made for drivers who may choose to divert around the works area
in order to avoid potential delays.

The modelling indicated that if all movements were maintained at the intersection queuing
of up to 350m in length may occur on the northbound approach of William Pickering Drive

during the morning peak hour. Such queuing would extend past the upstream intersection
will Piermark Drive and towards Rothwell Avenue.

If the right turn into Douglas Alexander Parade was banned and these vehicles diverted via
Rosedale Road, a significant reduction in queue length is anticipated, down to 235m
(approximately the distance between the intersections with John Glenn Avenue and
Piermark Drive). It is noted that these are results for peak time operations, and during
interpeak and non-peak periods when traffic volumes are lower, queuing would also be
lower. Additional peak time controls could be imposed on traffic movements out of
Douglas Alexander Parade to further improve intersection performance if required.

In the construction scenario reported in Table 33 it has been assumed that only the right
turn ban from William Pickering into Douglas Alexander Parade is operating.
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Approach

Average

Existing

959

Average

Construction

959

Delay (s) Queue (m) Delay (s) Queue (m)
Left 4.9 A 20 22.4 C 81
William Pickering Drive Through 4.8 A 20 17.8 B 81
(Southbound) Right 8.9 A 20 224 C 81
(into JG)
Left 5.7 A 73 25.6 C 235
William Pickering Drive (into JG)
(Northbound) Through 5.8 A 73 21.0 C 235
Right 9.7 A 73 n/a n/a n/a
Left 9.4 A 3 38.8 D 8
John Glenn Avenue Through 9.4 A 3 34.2 D 8
Right 13.7 B 3 38.8 D 8
Left 5.4 A 8 45.2 D 47
Douglas Alexander Through 5.5 A 8 40.6 C 47
Parade
Right 9.4 A 8 45.2 D 47
All vehicles 6.3 A 73 23.1 C 235

Table 33: Model Results for William Pickering Drive / John Glenn Avenue / Douglas Alexander Parade
Intersection — AM Network Peak Hour

The afternoon peak hour modelling indicates that if all movements were maintained at the
intersection queuing of up to 190m in length may occur on the northbound approach of
William Pickering Drive. Volumes undertaking the right turn into Douglas Alexander Parade
are low, so there would be limited benefit in removing the right turn option. However
there would be advantages to limiting or restricting the right turn volumes out of John

Glenn Avenue and Douglas Alexander Parade in order to allow the movements from this leg

to occur simultaneously and reduce the overall delay to traffic movements on William

Pickering Avenue.
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Approach

Average

Existing

959

Average

Construction

959

Delay (s) Queue (m) Delay (s) Queue (m)
Left 4.8 A 14 13.7 B 55
William Pickering Drive Through 4.8 A 14 11.7 B 55
(Southbound) Right 9.3 A 14 13.9 B 55
(into JG)
Left 3.4 A 26 27.7 C 192
William Pickering Drive (into JG)
(Northbound) Through 3.4 A 26 25.7 C 192
Right 7.3 A 26 27.9 c 192
Left 7.8 A 6 46.9 D 35
John Glenn Avenue Through 7.4 A 6 45.0 D 35
Right 11.4 B 6 47.1 D 35
Left 5.5 A 12 45.5 D 84
Douglas Alexander Through 5.5 A 12 435 D 84
Parade
Right 9.4 A 12 45.7 D 84
All vehicles 5.2 A 26 28.1 C 192

Table 34: Model Results for William Pickering Drive / John Glenn Avenue / Douglas Alexander Parade
Intersection — PM Network Peak Hour

The increases in average vehicle delay predicted by the modelling are not excessive given
the short term nature of the works, instead the controls discussed above are proposed in

order to manage queuing and hence maintain the efficiency of the road network.

In order to maintain two way traffic flows on William Pickering Drive kerbside parking should

be banned during the construction works and the central median utilised as a traffic lane.

Overnight traffic volumes (7pm-7am) on William Pickering Avenue are markedly lower than
those during the daytime hours. As an example the 7-8pm traffic volume is 270 vph. Ifitis
not possible to maintain two-way traffic flows it is recommended that construction activities
occur overnight where practical.

Crossing the intersection of William Pickering Drive / Piermark Drive via open trenching will

require the staged closure of traffic lanes as the works move across the road. As indicated
in Table 32 and Figures 7 and 8, the intersection is heavily trafficked at peak times.
Additionally, the crossing into Piermark Drive will affect all three legs of the intersection
(two directly by construction and the third due to construction on the other two).

To create additional traffic lane space it is recommended that kerbside parking be
temporarily prohibited for an extended distance on either side of the intersection.

As construction proceeds across the intersection, the northbound traffic lane will be closed
and traffic likely diverted into the central median and / or southbound carriageway. The
morning peak hour sees relatively high vehicle numbers turning right into Piermark Drive.

TG
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To allow the intersection to operate efficiently under temporary traffic control, it is
recommended that right turns be prohibited during the works. Detours are available via
Bush Road. Figure 28 provides some indication of potential construction staging in this
location.

Tables 35 and 36 show the effect of the construction works assuming temporary active
control of the intersection and a right turn ban in place. It has been assumed that careful
staging of the works will allow two lane, two way flow under a reduced traffic speed limit
on William Pickering Drive.

Existing Construction

Approach Average 158 95'"% Average G 95"
Delay (s) Queue (m) Delay (s) Queue (m)
William Pickering Drive Through 4.6 A 0 8.6 A 60
(Southbound)
Left 0.0 A 0 12.6 B 60
William Pickering Drive Through 0.1 A 0 13.8 B 129
(Northbound) :
Right 7.1 A 7 n/a n/a n/a
Piermark Drive Left 6.6 A 4 33.0 C 37
Right 22.4 C 2 34.8 C 37
All vehicles 2.0 - 7 13.5 B 129

Table 35: Model Results for William Pickering Drive / Piermark Drive Intersection — AM Network Peak
Hour

Existing Construction

Approach Average oo 959 Average 155 95%%
Delay (s) Queue (m) Delay (s) Queue (m)
William Pickering Drive Through 0.0 A 0 10.6 B 59
(Southbound)
Left 4.6 A 0 14.6 B 59
William Pickering Drive Through 0.0 A 0 10.3 B 58
(Northbound) -
Right 7.1 A 4 n/a n/a n/a
Piermark Drive Left 6.9 A 5 16.9 B 21
Right 15.4 B 4 18.8 B 20
All vehicles 2.0 - 5 11.6 B 59

Table 36: Model Results for William Pickering Drive / Piermark Drive intersection — PM Network Peak
Hour

Construction may also require the temporary closure of the western footpath on William
Pickering Drive. Any temporary traffic management measures will thus be required to
provide for a pedestrian diversion via a temporary footpath and / or accommodate
pedestrians diverted across the road as a result of the footpath closure.
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7.14.5 Mitigation

[ A wheelwash or truck cleaning equipment should be installed prior to construction
traffic entering public road network.

] All work areas should be barriered / fenced.

] The intersection of William Pickering Drive / John Glenn Avenue / Douglas Alexander
Parade should be crossed in stages in order to keep one traffic lane in each direction
on William Pickering open, and to maintain access to John Glenn Avenue. This may
require temporary changes in the method of intersection control.

[ ] Kerbside parking on John Glenn Avenue should be banned during the construction
works to allow for construction, and to increase the available carriageway space.

| Kerbside parking on William Pickering Drive should be banned during the
construction to allow for construction, and to increase the available carriageway
space.

[ Two-way traffic flow should be maintained on William Pickering Drive, potentially via
the use of central flush median as a temporary traffic lane. If the maintenance of
two-way flow is not possible, then works should occur overnight when traffic
volumes are lower.

[ ] Bus Services and accessibility along William Pickering Drive should be maintained.
This may require the operation of temporary / relocated bus stops on occasion.
Liaison with the Public Transport Operations team of Auckland Transport should
occur to ensure that bus stop closures / relocations are suitably advertised and co-
ordinated.

[ Temporary footpaths and / or other interim pedestrian infrastructure should be
installed as required to accommodate pedestrians if it is necessary to close the
western footpath of William Pickering Drive.

n The intersection of William Pickering Drive / Piermark Drive should be crossed in
stages in order to keep one traffic lane in each direction on William Pickering Drive
open.

| Temporary restrictions in the availability of the right turn into Piermark Drive may be
required to maintain traffic flow.

| The option of working at night to cross the intersections of John Glenn Avenue /
William Pickering Drive / Douglas Alexander Parade and William Pickering Drive /
Piermark Drive should be considered.

] Public notices and a publicity campaign should be prepared in advance of the works
to adverse businesses, the public and motorists of the works and the potential for the
delay. The campaign could have the bonus of encouraging the diversion, delay or
otherwise in reduction in trip volumes during the works period which would assist
with the management of traffic delay and congestion.

21 May 2015 12923-4 150521 Rpt Watercare Northern Interceptor.docx I D



Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan Page 77

7.15 Piermark Drive to Bush Road

7.15.1 Overview

Piermark Drive is a link road connecting William Pickering Drive with Bush Road. The
adjacent properties are largely commercial or light industrial. The road has steady traffic
flows during business hours and is heavily parked on both sides.

It is intended to install the pipeline along Piermark Drive, close to the centreline, via open
trenching.

On reaching Bush Road the pipeline will turn right and proceed 30m south along the
northbound carriageway before crossing the southbound carriageway and entering a right
of way through to Rosedale Park.

It intended that the works at the Piermark Drive / Bush Road intersection and along and
across Bush Road will be by open trenching.

7.15.2 Traffic Environment

Piermark Drive is approximately 500m long and has a typical carriageway width of 10.5m.
One traffic lane in each direction is provided and kerbside parking is permitted along most
of both sides of the road. Piermark Drive is not a bus route. In the District Plan Piermark
Drive is defined as a Collector Road.

Photograph 42: Typical Cross section of Piermark Drive

The intersection of Bush Road and Piermark Drive is a priority “T” intersection with priority
given to traffic on Bush Road. In the District Plan Bush Road is classified as a Secondary
Arterial Road.
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Bush Road has a carriageway width of 12.5m and provides one traffic lane in each direction
separated by a painted flush median. At the intersection with Piermark Drive is a marked
turn bay for southbound vehicles making the right turn into Piermark Drive. Kerbside
parking is not permitted in the vicinity of the intersection with Piermark Drive but is
otherwise generally permitted on both sides of Bush Road.

Footpaths and grass berms are provided on each side of Bush Road. The intersection is
shown in photograph 43 below.

Photograph 43: Intersection of Piermark Drive / Bush Road

7.15.3 Traffic Volumes

Recent traffic count data provided by Auckland Transport indicates average weekday traffic
on Piermark Drive of 3,535 vpd. In keeping with its commercial nature, heavy vehicles
make up a relatively high proportion (~12%) of this volume. As previously noted,
approximately 90% of the traffic volume on Piermark Drive is recorded during the daytime
period of 7am-7pm; suggesting that traffic volumes overnight are extremely low and night
works may be the most effective working opportunity for construction in this area.

A traffic survey was undertaken at the intersection of Bush Road and Piermark Drive on
Wednesday 19 November and Saturday 22 November for the weekday morning, afternoon
and Saturday lunchtime peak periods. Results are shown in Figures 7 to 9.

Data for daily traffic volumes on Bush Road has been sourced from Auckland Transport and
is summarised in Table 37 below.

Traffic Count Daily Traffic AM Peak Hour PM Peak Hour
Volume (veh)

Date Volume (veh) Volume (veh)

Bush Road 2014 10,806 1,067 907

Table 37: Traffic Flow Data: Bush Road
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The data indicates that Bush Road is a Level 2 Road under the CoPTTM classification system,
with volumes in excess of 10,00vpd and peak hour volumes around 1,000vph.

7.15.4 Construction Operation Traffic Effects: Traffic Management

It is intended to install the pipeline along Piermark Drive, near the centreline, via open
trenching. The installation corridor will take up approximately 50-70% of the total
carriageway width of 10.5m. To accommodate this and other road users, kerbside parking
will need to be prohibited around the construction area.

Figure29 shows the construction corridor.

A ~100-150m long one lane operation around the construction area (including safety zones)
will be required if the space available to other road users is less than 5.9m (this width allows
for two 2.75m wide traffic lanes separated by 400mm wide traffic cones).

Peak hour traffic volumes on Piermark Drive are around 500 vph (two-way) with typical
daytime interpeak volumes around 300-350 vph. 500vph is the threshold volume at which,
according to CoPTTM, delays of more than 5 minutes can be expected if a lane closure is
within 200m of an intersection. With a length of 500m, most of Piermark Drive is within
200m of an intersection. Some volume will be through traffic, which could be reduced by
restricting access only to vehicles with business in Piermark Drive. However, enforcing this
restriction would be difficult

By contrast, typical hourly traffic volumes between 7pm and 7am are substantially less than
100vph. It is therefore recommended that construction occur overnight. Piermark Drive is
primarily a commercial area and hence any disruption to residential property would be
minimal.

Crossing the intersection of Bush Road / Piermark Drive via open trenching will require the
staged closure of traffic lanes as works move across the road due to the intersection being
heavily trafficked at peak times. Figure 30 outlines a potential staging scenario.

To create additional traffic lane space it is recommended that kerbside parking is prohibited
for an extended distance on either side of the intersection.

As construction proceeds eastward across the intersection, the northbound traffic lane will
be closed and traffic likely diverted into the central median and / or southbound
carriageway. Inthe morning peak hour a relatively high number of vehicles turn right into
Piermark Drive; it is recommended that the right turn be prohibited during construction.
Detour options are available via William Pickering Drive. To minimise disruption, work at
this site and similar works at the William Pickering Drive / Piermark Drive intersection
should be done at different times.

Tables 38 and 39 show the effect of construction, assuming temporary active control of the
intersection and the right turn ban discussed above. It has been assumed that careful
staging of the works allows two lane, two way flow under a reduced traffic speed on Bush
Road.
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Construction

Existing

Approach Average 63 95%9% Average 65 95"9%
Delay (s) Queue (m) Delay (s) Queue (m)
Bush Road Through 0.1 A 0 16.7 B 240
(northbound)
Left 4.7 A 0 23.6 C 240
Bush Road Through 0.1 A 0 17.0 B 244
(southbound) -
Right 13.4 B 13 n/a n/a n/a
Piermark Drive Left 10.7 B 6 48.2 D 44
Right 29.8 D 3 42.8 D 4
All vehicles 24 - 13 33.9 B 244

Table 38: Model Results for Bush Road / Piermark Drive Intersection — AM Network Peak Hour

Construction

Existing

Approach Average G 95™9% Average G 95™%
Delay (s) Queue (m) Delay (s) Queue (m)
Bush Road Through 0.1 A 0 13.5 B 121
(northbound)
Left 4.7 A 0 20.5 C 121
Bush Road Through 0.1 A 0 18.9 B 156
(southbound) :
Right 8.7 A 4 n/a n/a n/a
Piermark Drive Left 8.5 A 9 27.4 C 38
Right 20.7 C 6 26.6 C 8
All vehicles 23 - 9 18.3 B 156

Table 39: Model Results for Bush Road / Piermark Drive Intersection — PM Network Peak Hour

Construction will also require the temporary closure of the western footpath on Bush Road.
Any temporary traffic management measures at the intersection will need to accommodate
pedestrians diverted across the road by that closure.

7.15.5 Construction Operation Traffic Effects: Property Access

As construction proceeds along Piermark Drive it will cut across access for the adjacent
properties. While some have two driveways, thus allowing construction to be staged so
that only one is blocked at a time, many will have only one driveway. Additionally, most
properties are serviced by medium to large commercial vehicles which require a wide
turning space.

Again, options to reduce the width of the construction corridor should be investigated
along with the possibility of undertaking works in the evening or overnight.
Communication should occur with all property owners and tenants along Piermark Drive
prior to construction and their individual access requirements discussed.
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7.15.6 Mitigation Summary

[ Communication should occur with all property owners and tenants along Piermark
Drive prior to construction and their individual access requirements discussed.

[ Access to the adjacent properties should be maintained as far as practical.
[ The option of night works should be investigated.
] Works at the Piermark Drive / Bush Road intersection will need to be staged to

maintain traffic capacity through the intersection. Works at this intersection should
not occur at the same times as works at the William Pickering Drive / Piermark Drive
intersection.

7.16 Rosedale Park

7.16.1 Overview

Construction along the Kea Campervans driveway to the gully which divides this property
from Rosedale Park will be via open trenching.

For the gully crossing into Rosedale Park the single 710mm nominal diameter pipe will be
replaced by twin 450mm nominal diameter pipes installed by directional drilling. Drilling
will occur from Rosedale Park towards the Kea Campervans site, and the pipeline thrust
through in the opposite direction.

Inside Rosedale Park, construction will be via open trenching. The single 710mm nominal
diameter pipeline will be reinstated and continue through to the Rosedale WWTP.

7.16.2 Construction Operation Traffic Effects

The Kea Campervans driveway is currently limited to left-turn exits only, and it is
recommended that construction vehicles adhere to this. Additionally, given the proximity
of the driveway to the Bush Road / Piermark Drive intersection, it is recommended that
only left turn entry is permitted.

21 May 2015 12923-4 150521 Rpt Watercare Northern Interceptor.docx I D



Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan Page 82

8.1 General Operating Principles for Access to Work Sites

It is proposed that the following principles are employed for all site access locations:

Wherever practical heavy vehicle movements to or from a live (non-closed) lane of
the road network should only occur in a forward direction (i.e. limit reverse
manoeuvring).

Site areas are properly fenced or equipped with barriers to prevent unauthorised
pedestrian access, and the worksite staffed and supervised so that pedestrians do
not inadvertently enter the site.

Signage (to CoPTTM specifications) is erected to alert both pedestrians and other
road users and truck drivers of the presence of heavy vehicles and pedestrians.

For heavy vehicle movements to and from individual sites, a traffic controller is on
hand to co-ordinate all truck movements.

These measures will promote safe access to and from each site.

8.2 General Operating Principles for Operations around

21 May 2015

Private Properties / Dwellings and Community Facilities

Property owners and tenants along the project route should receive initial contact
from the project team at least one month prior to the commencement of works, with
additional contacts at two weeks and one week in advance of works. Any delay or
advancement of the work schedule should be communicated to affected property
owners and tenants as soon as practical.

Where works have the potential for a significant impact on access, (e.g.: along Traffic
Road, and the properties on the right of way in Witton Place) more detailed and
personal communication may be required.

Where works are to occur along busy arterial or collector level roads (e.g. Albany
Highway or William Pickering Drive) there should be a public awareness campaign to
alert drivers and other road users to the potential for delays and to suggest route and
/ or journey timing changes.

Access to private properties should be maintained at all times wherever practical.
Where vehicle access must be temporarily interrupted (e.g. trenching across a
driveway connection) the duration of such interruptions should be minimised.

Works across cul-de-sacs or roads with limited alternative access routes should be
staged so that access to multiple properties is not simultaneously blocked.

Working areas around schools and other community facilities e.g.: parks should be
securely fenced to prevent public access (particularly access by children).
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8.3 Traffic Environmental Impact Considerations

The following operational and environmental measures are recommended:

Equipment and facilities for truck cleaning prior to departure should be provided
where there is exposed ground on the site that is traversed by site vehicles.

All excavated material will be covered prior to being transported off- site to prevent
aerial dispersal onto the road network.

Where appropriate, a bund should be installed around the site to prevent the run-off
of exposed material and vehicle oil or fuel from the site roads and parking areas into
the stormwater system.

Truck drivers should be instructed to minimise traffic noise and disruption along the
urban / residential portions of their route. Noise reduction measures should include
avoiding engine braking where safely possible, avoiding heavy acceleration and not
leaving engines idling unnecessarily.

8.4 Truck Waiting

Trucks waiting on surrounding roads should be minimised and avoided if practicable.
Where waiting does occur, trucks will be expected to use a designated waiting area.

8.5 Road Signs

All traffic and warning signs to be erected should conform to the standards specified in
CoPTTM. All on-road signs associated with the works should be covered at the end of each
work day.

21 May 2015
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9.1 Overview

Most of the project pipeline will be constructed by open trenching, with tunnelling or
directional drilling used elsewhere. Thanks to its progressive nature, the direct effects on
traffic from open trenching are limited. A more significant factor is the use of the road
carriageway as a construction corridor.

The following general principles should be observed:

All temporary traffic management measures should meet or exceed the
requirements in (CoPTTM).

Where the physical or operational constraints of a site area make compliance with
CoPTTM impractical or inappropriate, and a solution outside of the standard scope is
proposed, such solution should not reduce safety levels (for employees and road
users). Moreover, any such solution shall be approved via an Engineering Exception
Decision (EED) submitted with the relevant TMP.

A further detailed Construction Traffic Management Plan (CTMP) for the project
should also be submitted to the local Road Controlling Authority (Auckland
Transport) for approval prior to the commencement of works, and this CTMP should
incorporate any amendments to the construction methodology.

Various mitigation measures to minimise the effects on the local road network of both the
construction corridor and associated traffic are listed in previous section of this report.

9.2 Mitigation Summary

21 May 2015

All works areas should be barriered / fenced off from public access;
All site access location should achieve minimum sight distance standards;

Access to private properties should be maintained at all times, and vehicle access
maintained where practical in order to minimise the effects on local residents and
businesses. Where vehicle access must be temporarily interrupted alternative access
methods such as steel plate ramps should be considered;

Where footpaths and pedestrian crossing points are to be closed by the works
temporary alternatives or diversions should be provided;

Access to the Greenhithe Fire Station should be maintained at all times;

Works at intersections should be staged to maintain acceptable minimum traffic
capacities;

Where bus-stops are to be temporarily closed during works alternative bus stop
locations should be established. Liaison with AT will be required prior to this process;

On Greenhithe Road, works in the vicinity of the Greenhithe Road / Churchouse Road
/ Isobel Road intersection (near Greenhithe School) should be conducted during a
school holiday;
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[ Access to Greenhithe School should be maintained at all times during the school
term;
[ All side roads along the construction route which connect to the wider road network

via a single intersection should not have that intersection fully closed to vehicle
access at any time. Where a side road has more than one connection to the road
network, at least one of these connections should be open and unaffected by works
at any time;

| Works in the North Shore Golf Course car park should be scheduled so as to coincide
with annual maintenance shutdown;

] On Appleby Road, works should be conducted during a school holiday to minimise
the impact on the adjacent Albany Junior High School and, additionally, to take
advantage of reduced traffic volumes on Appleby Road, and

] The option of night works in the Albany / Rosedale commercial area to minimise
traffic and business disruption should be investigated.
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TDG

TDG has been commissioned by Watercare to investigate the traffic engineering and safety
implications of a proposal to construct an underground wastewater network through the
northern suburbs of Auckland from an existing pump station in Hobsonville to the existing
Rosedale WWTP, in order to ease the existing and future pressure on the network.

Construction will use three main methodologies. Open trenching will be used for most of
the construction length apart from the Upper Harbour and Te Wharau crossings, where
marine trenching and / or horizontal directional drilling will be used; and for crossing
beneath SH18, where micro tunnelling will be used.

The traffic safety and engineering implications of this project have been assessed with
regard to the potential effects on the adjacent road network and adjoining properties.

The primary traffic effects are from the works themselves, rather than from the transport
of materials and staff to and from each site. As the project route is primarily within road
carriageways the reduction of available lane width will create delays, particularly during
peak times. These effects require careful and active management to ensure that the
external effects of such activities are acceptable.

Sections 7 and 9 of this report provide mitigation measures for specific areas of the
construction route. Subject to the implementation of these mitigation measures and the
operating principles set out in Section 8 it is considered that the construction of the project
can proceed with traffic effects that will be manageable and with the relatively short time
frame of construction in any one particular area of the route acceptable.

A new pump station will be constructed in Hobsonville and operations / traffic at this
location will continue post the construction of the Northern Interceptor Pipeline. Site
investigations have confirmed that the vehicles crossing can be located to achieve
acceptable sight distance, and the minimal traffic flows relating to the day to day operation
of the Hobsonville PS will have a negligible effect on the surrounding road network.
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Figures 1 to 31
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Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan

Appendix B

Sidra Results
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MOVEMENT SUMMARY

V site: Greenhithe-Tauhinu-Traffic-Rame Existing AM

Existing AM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Mova @D Detiand|klows {Deg s WAVerage i (leVellof i 9571 BackiofQUeuc IPropEffective
|D) MoV, iotd| {1V Satn [DEIEW SEWEE Venhicless S Distancem N QUelied S StopiRate
weh/hies % . WVe.  isec ven Il [pERVEN

' South: Tauhinu Road

1 L2 2 0.0 0.080 48  LOSA 0.4 28 0.18 0.49 46.4
|2 T 9 222 0.080 02  LOSA 0.4 2.8 0.18 0.49 468 |
'3 R2 121 5.2 0.080 48  LOSA 0.4 2.8 0.18 0.49 459
f Approach 133 6.3 0.080 45 NA 0.4 28 0.18 0.49 46.0 f
: East: Greenhithe Road |

4 L2 126 5.0 0.111 49  LOSA 05 3.4 0.07 0.51 46.4 |

5 T 1 0.0 0.111 34  LOSA 0.5 34 0.07 0.51 465 |

6 R2 24 217 0.111 50 LOSA 0.5 3.4 0.07 0.51 45.7 |

Approach 152 7.6 0.111 49  LOSA 0.5 34 0.07 0.51 463 |

North: Rame Road

7 L2 51 42 0.041 46  LOSA 0.2 1.4 0.06 0.34 47.3

8 T 24 0.0 0.041 00 LOSA 0.2 1.4 0.06 0.34 47.8 |

9 R2 1 0.0 0.041 46  LOSA 0.2 1.4 0.06 0.34 46.9 |

Approach 76 2.8 0.041 3.2 NA 0.2 14 0.06 0.34 47.5 5
i West: Traffic Road !
10 L2 1 0.0 0.009 56  LOSA 0.0 0.2 0.10 0.53 46.2 |
11 1 2 0.0 0.009 42  LOSA 0.0 0.2 0.10 0.53 46.3 |
| 12 R2 5 0.0 0.009 56  LOSA 0.0 0.2 0.10 0.53 45.8 |
‘ Approach 8 0.0 0.009 53  LOSA 0.0 0.2 010 053 46.0 |
' All Vehicles 368 6.0 0.111 44 NA 0.5 3.4 0.11 0.47 464

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Processed: Monday, 9 March 2015 11:42:09 a.m. Copyright © 2000-2014 Akcelik and Associates Pty Ltd S I D R A
SIDRA INTERSECTION 6.0.24.4877 www.sidrasolutions.com
Project: G:\12900-49\12923112923-1\12923 Greenhithe.sip6 INTERSECTION 6

8000950, 6016915, TRAFFIC DESIGN GROUP LTD, NETWORK / Enterprise




MOVEMENT SUMMARY
V Site: Greenhithe-Tauhinu-Traffic-Rame Existing PV

Existing PM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles ;
MoV, (0]p) = Demand|Rlows (Degt 'AVerager lieVe|lofe s N05951Backiofi@Uete \Brapi Effective WAVerage}
/D) MoV, Jotd| [a\Y/ Satn Delay, Senvice Vehicless N Distance N QUelled ¥StoplRate = tSpeed ™
vehlh %0 Ve SE0 aveh) mis ipenVen Krathi

" South: Tauhinu Road

1 L2 1 0.0 0.089 4.7 LOSA 0.4 3.2 0.15 0.43 46.8
2 T 28 3.7 0.089 0.2 LOSA 0.4 3.2 0.15 0.43 47.3
3 R2 120 7.9 0.089 4.8 LOSA 0.4 3.2 0.15 0.43 46.2
Approach 149 7.0 0.089 3.9 NA 0.4 3.2 0.15 0.43 46.4 i
| East: Greenhithe Road 5
4 L2 183 10.3 0.200 5.0 LOSA 0.9 6.5 0.06 0.52 . 46.3
5 T 3 0.0 0.200 3.6 LOSA 0.9 6.5 0.06 0.52 46.5
6 R2 71 3.0 0.200 5.0 LOSA 0.9 6.5 0.06 0.52 45.9 |
Approach 257 8.2 0.200 5.0 LOSA 0.9 6.5 0.06 0.52 - 46.2
North: Rame Road
7 L2 38 2.8 0.031 47 LOSA 0.1 1.1 0.10 0.33 47.2
8 T 18 0.0 0.031 0.1 LOSA 0.1 1.1 0.10 033 477
9 R2 1 0.0 0.031 4.6 LOSA 0.1 1.1 0.10 0.33 46.8
Approach 57 1.9 0.031 3.2 NA 0.1 1.1 0.10 0.33 47.4
West: Traffic Road
10 L2 1 0.0 0.004 54 LOSA 0.0 0.1 0.13 0.49 46.5
11 T1 2 0.0 0.004 4.0 LOSA 0.0 0.1 0.13 0.49 46.6
12 R2 1 0.0 0.004 5.4 LOSA 0.0 0.1 0.13 0.49 46.1
Approach 4 0.0 0.004 47 LOSA 0.0 0.1 0.13 0.49 46.4 |
|
- All Vehicles 467 7.0 0.200 4.4 NA 0.9 6.5 0.10 0.47 46.4

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: Greenhithe-Tauhinu-Traffic-Rame Future AM Signals

Construction AM Peak Hour

Signal / MTC Operation 30km/h TSL

2018 Volumes

Signals - Fixed Time Cycle Time = 70 seconds (Practical Cycle Time)

Movement Performance - Vehicles

Moy, (0]D) Demandiflows DegsVAVerage I (leVe|lof i =96761BackiofiQUete
|[D) VoV ifatal 1\ SELq] Delay, Senvice \Veniclest Distance

vehih /el sec! : veh me

{Propt

(QUEIIER|

EffectiVe

iStopiRate!

Spenven

INGIERR
Speed™
\Km/ni

| South: Tauhinu Road
1 L2 2 0.0 0.525 35.7 LOSD 4.4 33.2 0.97 0.79 24.0
2 T1 8 25.0 0.525 31.7 LOSC 4.4 33.2 0.97 0.79 23.2
3 R2 121 7.8 0.525 37.5 LOS D 4.4 33.2 0.97 0.79 24.0
Approach 132 8.8 0.525 37.1 LOS D 4.4 33.2 0.97 0.79 23.9
East: Greenhithe Road
4 L2 129 7.3 0.520 33.8 LOS C 5.1 38.3 0.96 0.79 245
5 T1 1 0.0 0.520 29.8 LOS C 5.1 38.3 0.96 0.79 23.6
6 R2 25 16.7 0.520 35.7 LOS D 5.1 38.3 0.96 0.79 24.4
Approach 156 8.8 0.520 34.1 LOS C 5.1 38.3 0.96 0.79 24.5
North: Rame Road
7 L2 53 4.0 0.492 39.6 LOS D 2.8 19.7 0.99 0.76 23.8
8 T1 24 0.0 0.492 35.6 LOS D 2.8 19.7 0.99 0.76 23.0
9 R2 1 0.0 0.492 41.4 LOS D 2.8 19.7 0.99 0.76 23.8
Approach 78 27 0.492 38.4 LOS D 2.8 19.7 0.99 0.76 23.6
West: Traffic Road
10 L2 1 0.0 0.052 37.2 LOS D 0.3 1.9 0.94 0.65 24.0
11 T1 2 0.0 0.052 33.3 LOS C 0.3 1.9 0.94 0.65 23.1
12 R2 5 0.0 0.052 39.1 LOS D 0.3 1.9 0.94 0.65 23.9
Approach 8 0.0 0.052 37.4 LOSD 0.3 1.9 0.94 0.65 23.7

‘! All Vehicles 374 7.3 0.525 36.1 LOS D 54 38.3 0.97 0.78 24.1 ‘

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

n Site: Greenhithe-Tauhinu-Traffic-Rame Future PM Signals

Construction PM Peak Hour

Signal / MTC Operation 30km/h TSL

2018 Volumes

Signals - Fixed Time Cycle Time = 70 seconds (Practical Cycle Time)

Movement Performance - Vehicles
Moy (0]) Demandiflows Deg| Averagel |Llevellof 96%61Backiofi@liete Rrop} EffectivemVAveragel

[D) MoV, i[otal [rAV/ Satn [DEIEW Senvicel \VehiclestDistance N @Quelied = StopiRate s Speed
vehlh %0 V/e SEC veh m D penveh Km/i|

South: Tauhinu Road

1 L2 1 0.0 0.657 35.3 LOS D 5.5 44.3 0.99 0.87 23.5
2 T1 28 40.7 0.657 33.3 LOS C 5.5 44.3 0.99 0.87 23.2
3 R2 128 11.5 0.657 35.6 LOS D 5.5 44.3 0.99 0.87 23.3
Approach 158 16.7 0.657 35.2 LOS D 5.5 443 0.99 0.87 23.3

| East: Greenhithe Road
4 L2 123 17.9 0.685 34.0 LOS C 7.0 54.0 0.99 0.89 23.7
5 T1 4 0.0 0.685 32.0 LOS C 7.0 54.0 0.99 0.89 234
6 R2 74 2.9 0.685 34.3 LOS C 7.0 54.0 0.99 0.89 23.5
Approach 201 12.0 0.685 34.1 LOSC 7.0 54.0 0.99 0.89 23.6

| North: Rame Road
7 L2 38 0.0 0.352 36.9 LOS D 2.0 13.8 0.98 0.74 23.3
8 T1 18 0.0 0.352 35.0 LOSC 2.0 13.8 0.98 0.74 . 231
9 R2 1 0.0 0.352 37.2 LOS D 2.0 13.8 0.98 0.74 23.2
Approach 57 0.0 0.352 36.3 LOS D 2.0 13.8 0.98 0.74 23.3
West: Traffic Road i
10 L2 1 0.0 0.026 34.9 LOSC 0.1 1.0 0.94 0.61 237
11 T1 2 0.0 0.026 32.9 LOsC 0.1 1.0 0.94 0.61 23.4
12 R2 1 0.0 0.026 35.2 LOS D 0.1 1.0 0.94 0.61 23.5
Approach 4 0.0 0.026 34.0 LOsSC 0.1 1.0 0.94 0.61 23.5

| All Vehicles 420 12.0 0.685 34.8 LOS C 7.0 54.0 0.99 0.86 23.4

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacily: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

\/ site: Greenhithe-Roland Existing AM

Existing AM Peak
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

MoV ©[n) DemandiFlows Degi WAVeragel  leVello g5 %4 Backiofi@ilele Erop! [Effectivel WAVeragel
[ [|D) MoV, ilotal IV Safn (Delay Sevicer " WehiclesS D stances M QUeled StopiRatesSpeed ™
ven/n %0 Vi ISEC weh! m petveh! Ky

""South: Greenhithe Road

2 T1 16 0.0 0.016 0.2 LOSA 0.1 0.5 0.12 0.03 49.7
3a R1 196 6.5 0.107 3.4 LOSA 0.0 0.0 0.00 0.44 47.6
Approach 212 6.0 0.107 3.2 NA 0.1 0.5 0.01 0.41 47.8
NorthEast: Greenhithe Road
24a L1 193 6.0 0.105 41 LOSA 0.0 0.0 0.00 0.52 46.5
26b R3 27 0.0 0.023 6.0 LOSA 0.1 0.6 0.30 0.57 454
Approach 220 5.3 0.105 4.4 NA 0.1 0.6 0.04 0.53 46.4
North: Roland Road ‘
7b L3 86 6.1 0.081 6.3 LOSA 0.3 2.2 0.30 0.58 457
8 T1 25 0.0 0.041 6.8 LOS A 0.2 1.1 0.52 0.63 454
Approach 112 4.7 0.081 6.4 LOSA 0.3 2.2 0.35 0.59 45,6

; All Vehicles 543 5.4 0.107 4.3 NA 0.3 22, 0.09 0.49 46.8 !

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
\/ Site: Greenhithe-Roland Existing PM

Existing PM Peak
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

VoV ©[p) Demand|Flows DegiiAVerage i lleVellof 0B 75 Backlofi@uelie BropiEffectivelAVeradel
{[0) Vifo\Y iTotdll R AV/ SEL) Delay, Service \Vehleles Distance™ (QUetied = StapiRateF N Speed ™
vehlh 0 V/G; LSEC Ve mk 0 penvVehm s km/Al
| South: Greenhithe Road |
2 T1 34 0.0 0.037 0.6 LOSA 0.2 1.1 0.23 0.10 49.3
3a R1 157 7.4 0.086 3.4 LOSA 0.0 0.0 0.00 0.44 47.6
" Approach 191 6.1 0.086 2.9 NA 0.2 1.1 0.04 0.38 47.9
| NorthEast: Greenhithe Road |
! 24a L1 268 7.5 0.148 4.1 LOSA 0.0 0.0 0.00 0.52 46.5
! 26b R3 82 5.1 0.069 6.0 LOS A 0.3 2.0 0.28 0.58 45.3
‘ Approach 351 6.9 0.148 46 NA 0.3 20 0.06 0.53 46.2
.‘ North: Roland Road |
l 7b L3 39 0.0 0.034 6.0 LOSA 0.1 0.8 0.256 0.55 459 [
8 T1 51 8.3 0.103 8.9 LOSA 0.4 3.0 0.60 0.75 441
} Approach 89 47 0.103 7.7 LOSA 0.4 3.0 0.45 0.66 44.9
All Vehicles 631 6.3 0.148 4.5 NA 0.4 3.0 0.11 0.51 46.5 ‘

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: Greenhithe-Roland Future AM

Construction AM Peak MTC of temp signal control 30km/h TSL
2018 Volumes
Signals - Fixed Time Cycle Time = 50 seconds (Practical Cycle Time)

Movement Performance - Vehicles

MoV (0[p) DemandiElows Deg| AVerager  |Llevellof 95%1Backiofi@Uele Rrap; \Effective™ VAveragel
D) VoV ilotal A/ Satn [DEEIEW Sernvice \Vehlcleste N Distance s N @Ueuedi " StoplRates Speed ™
3 Vehlhl 9% Wite SEC e m penveh (Kb}
| South: Greenhithe Road
2 T1 16 0.0 0.045 18.8 LOS B 0.3 2.3 0.85 0.59 26.0
3a R1 199 9.5 0.617 22.9 LOS C 4.9 36.8 0.97 0.85 25.6
Approach 215 8.8 0.617 22.6 LOS C 4.9 36.8 0.96 0.83 25.6
NorthEast: Greenhithe Road
24a L1 196 8.6 0.679 257 LOSC 5.0 37.7 0.99 0.91 24.9
26b R3 27 0.0 0.105 23.2 LOS C 0.6 4.2 0.88 0.69 254
Approach 223 7.5 0.679 25.4 LOS C 5.0 37.7 0.98 0.88 249 |
' North: Roland Road
7b L3 86 6.1 0.460 26.7 LOS C 2.2 15.9 0.97 0.76 25.0
8 T1 24 0.0 0.103 22.4 LOS C 0.6 3.9 0.92 0.65 25.3
Approach 111 4.8 0.460 25.8 LOosC 2.2 15.9 0.96 0.74 25.1
All Vehicles 548 7.5 0.679 24.4 LOosC 5.0 37.7 0.97 0.83 25.2
Level of Service (LOS) Method: Delay (HCM 2000).
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

n Site: Greenhithe-Roland Future PM

Construction PM Peak MTC/ temp signal control 30km/h TSL

2018 Volumes
Signals - Fixed Time Cycle Time = 50 seconds (Practical Cycle Time)

Movement Performance - Vehicles e
(MoV: (0]p) " Demand|Flows Deg) AVerages llevelloft =195% Backiofi@Uele Brap: EffectiVeSsWAVeragel

(/o) Moy, ifotal N/ Satn Delay, Senvice Vehiclest  Distance N QUeliedM N StopiRate
vehlh % L SEC ven mas D penven)

| South: Greenhithe Road
2 T1 34 0.0 0.144 22.6 LOSC 0.8 5.5 0.93 0.67 253
3a R1 160 10.5 0.749 27.7 LOSC 4.4 33.3 1.00 1.00 24.7
Approach 194 8.7 0.749 26.8 LOSC 4.4 33.3 0.99 0.94 24.8
NorthEast: Greenhithe Road
24a L1 272 9.7 0.689 23.4 LOSC 6.7 50.9 0.97 0.90 25.3
26b R3 86 6.1 0.251 21.1 LOSC 1.8 13.56 0.86 0.73 25.8
Approach 358 8.8 0.689 22.8 LOSC 6.7 50.9 0.95 0.86 25.4
North: Roland Road
7b L3 39 0.0 0.200 25.6 LOSC 0.9 6.5 0.93 0.71 25.2
8 T1 51 8.3 0.228 23.1 LOS C 1.2 9.0 0.94 0.70 25.2
Approach 89 4.7 0.228 24.2 LOSC 1.2 9.0 0.94 0.70 252
[ All Vehicles 641 8.2 0.749 24.2 LOSC 6.7 50.9 0.96 0.86 25.2

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
v Site: Greenhithe-lsobel-Churchouse Existing AM

2018 Volumes
Roundabout

Movement Performance - Vehicles

oV, (©[D) DemandlElousi i Deg i AVE age e Ve oo /4 BacR GHQUE Ue B PG| [EffectiVemAvaragel
|[D) MoV fotalf [rY/ SE() IDEIEY Senvice \Vehiclest I Distance N QUelled S StaplRate S Speed ™
| SVeh!n /R Se O veh S Bpeve K/l

' SouthEast: Isobel Road 3
21 L2 12 0.0 0.117 5.3 LOSA 0.6 4.3 0.48 0.66 445
22 T 4 0.0 0.117 54 LOS A 0.6 43 0.48 0.66 453
23 R2 99 1.1 0.117 8.7 LOS A 0.6 4.3 0.48 0.66 45.1
Approach 115 0.9 0.117 8.2 LOSA 0.6 43 0.48 0.66 45.1
NorthEast: Greenhithe Road
24 L2 35 0.0 0.251 4.0 LOS A 1.6 11.3 0.27 0.47 46.1
25 T1 234 5.4 0.251 4.1 LOSA 1.6 11.3 0.27 0.47 46.9
26 R2 57 1.9 0.251 7.3 LOSA 1.6 11.3 0.27 0.47 46.7
Approach 325 4.2 0.251 4.6 LOS A 1.6 11.3 0.27 0.47 46.8
NorthWest: Churchouse Road
27 L2 46 2.3 0.111 6.0 LOSA 0.6 4.2 0.55 0.65 45.1
28 T1 21 0.0 0.111 6.0 LOSA 0.6 4.2 0.55 0.65 45.9
29 R2 33 0.0 0.111 9.3 LOSA 0.6 4.2 0.55 0.65 45.7
Approach 100 1.1 0.111 7.1 LOS A 0.6 4.2 0.55 0.65 454

| SouthWest: Greenhithe Road
30 L2 13 0.0 0.295 4.6 LOSA 1.8 13.2 0.40 0.50 45.8
31 T 302 52 0.295 4.7 LOSA 1.8 13.2 0.40 0.50 46.6
32 R2 23 0.0 0.295 7.9 LOS A 1.8 13.2 0.40 0.50 46.5
Approach 338 4.7 0.295 4.9 LOSA 1.8 13.2 0.40 0.50 46.6

| All Vehicles 878 3.6 0.295 5.5 LOSA 1.8 13.2 0.38 0.53 46.3 |

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
k44 Site: Greenhithe-lsobel-Churchouse Existing PM

Existing PM Peak
2018 Volumes
Roundabout

Movement Performance - Vehicles

(\ta) ©]D) DemandiRlowsi Degl s /Alerager i LeVellof o504 BackiofiQUiele Rtap! EffectiVeWAVeragel
| ([D) MoV, Total [/ Satn (DelayA = NiService \Vehlclest i Distance’ " @uetied ™ “StopiRateEsSpeed
vehlh Yo vic sec veh m penvent e Km/hi
| SouthEast: Isobel Road
21 L2 16 0.0 0.086 5.7 LOSA 0.4 3.1 0.51 0.66 44.5
22 T1 3 0.0 0.086 5.8 LOSA 0.4 3.1 0.51 0.66 453
23 R2 61 1.7 0.086 9.1 LOSA 0.4 3.1 0.51 0.66 45.1
Approach 80 1.3 0.086 8.3 LOSA 0.4 3.1 0.51 0.66 45.0
NorthEast: Greenhithe Road
24 L2 41 5.1 0.287 3.8 LOSA 1.9 13.6 0.15 0.43 46.4
25 T1 333 57 0.287 3.8 LOSA 1.9 13.6 0.15 0.43 47.3
26 R2 45 2.3 0.287 71 LOSA 1.9 13.6 0.15 0.43 471
Approach 419 5.3 0.287 4.1 LOS A 1.9 13.6 0.15 0.43 47.2
NorthWest: Churchouse Road
27 L2 24 0.0 0.045 5.3 LOSA 0.2 1.6 0.47 0.59 45.5
28 T1 4 0.0 0.045 5.3 LOSA 0.2 1.6 0.47 0.59 46.3
| 29 R2 15 7.1 0.045 8.7 LOSA 0.2 1.6 0.47 0.59 46.0
Approach 43 2.4 0.045 6.4 LOSA 0.2 1.6 0.47 0.59 45.7
| SouthWest: Greenhithe Road
30 L2 21 0.0 0.238 4.2 LOSA 1.4 10.1 0.31 0.46 46.2
31 T 262 3.2 0.238 4.3 LOSA 1.4 10.1 0.31 0.46 47.0
32 R2 9 0.0 0.238 7.5 LOSA 1.4 10.1 0.31 0.46 46.8
Approach 293 2.9 0.238 4.4 LOSA 1.4 10.1 0.31 0.46 46.9
| All Vehicles 835 3.9 0.287 4.7 LOSA 1.9 13.6 0.26 0.47 46.8 |

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: Greenhithe-lsobel-Churchouse Future AM

Construction AM Peak MTC / Temp signal control 30km/h TSL

2018 Volumes .
Signals - Fixed Time Cycle Time = 80 seconds (Practical Cycle Time)

Movement Performance - Vehicles

MoV (0[D) Demand|Elows Deg) Average H[feVellofS =959 1Backiofi@uele Rrop? EffectivelsvAvVeragel
1D, Moy i[otal KV SEL [DEIEW Senvice Vehiclest IDistances @uelled " StopiRate S Speedis
vehlh % Vi SEC ven m ipenveh [Km/hi
| SouthEast: Isobel Road
21 L2 12 0.0 0.799 52.3 LOS D 5.0 35.3 1.00 1.01 22.8
22 T1 4 0.0 0.799 45.4 LOS D 5.0 35.3 1.00 1.01 21.3
| 23 R2 99 1.1 0.799 54.0 LOS D 5.0 35.3 1.00 1.01 22.8
Approach 115 0.9 0.799 53.6 LOS D 5.0 35.3 1.00 1.01 22.7
NorthEast: Greenhithe Road ;
24 L2 36 0.0 0.888 51.7 LOS D 15.8 116.0 1.00 1.14 23.6 |
25 T1 246 7.7 0.888 44.9 LOS D 15.8 116.0 1.00 1.14 22.1
26 R2 59 1.8 0.888 53.5 LOS D 15.8 116.0 1.00 1.14 23.6
Approach 341 5.9 0.888 47.1 LOS D 15.8 116.0 1.00 1.14 22.5 i
NorthWest: Churchouse Road »
27 L2 46 2.3 0.691 50.0 LOS D 4.2 29.7 1.00 0.89 23.4
28 T 21 0.0 0.691 43.1 LOS D 4.2 29.7 1.00 0.89 21.9
29 R2 33 0.0 0.691 51.8 LOS D 4.2 29.7 1.00 0.89 23.3
Approach 100 1.1 0.691 49.1 LOS D 4.2 29.7 1.00 0.89 23.0
SouthWest: Greenhithe Road
30 L2 13 0.0 0.884 51.2 LOS D 16.7 116.7 1.00 1.14 23.9
31 T1 305 7.2 0.884 44.3 LOS D 15.7 115.7 1.00 1.14 22.3
32 R2 23 0.0 0.884 53.0 LOS D 15.7 1156.7 1.00 1.14 23.9
Approach 341 6.5 0.884 45.1 LOS D 16.7 116.7 1.00 1.14 22.5
| All Vehicles 897 4.9 0.888 47.4 LOS D 15.8 116.0 1.00 1.09 22.6
Level of Service (LOS) Method: Delay (HCM 2000).
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
n Site: Greenhithe-lsobel-Churchouse Future PN

Construction PM Peak MTC or temp signals operation 30km/h TSL

2018 Volumes
Signals - Fixed Time Cycle Time = 90 seconds (Practical Cycle Time)

Movement Performance - Vehicles

VoV oD M DemandiFlows Deg! » VAVerage I leVe [c OB A Backiof@lielie Brop! Effective ¥AVeragel
| [ID) MoV, ilotal! KV, Sath Delay, [Servicel Velhioles® ¥ Distance’™ (Queled ™ “StoplRate = Speed
ven/ht % ViG [SCC N V< ) 13} penveh (Kr/hl

SouthEast: Isobel Road
21 L2 17 0.0 0.653 55.3 LOSE 3.9 27.6 1.00 0.85 22.4

| 22 T1 3 0.0 0.653 48.4 LOS D 3.9 27.6 1.00 0.85 21.0
23 R2 63 1.7 0.653 57.0 LOS E 3.9 27.6 1.00 0.85 224
Approach 83 1.3 0.653 56.4 LOS E 3.9 27.6 1.00 0.85 223

| NorthEast: Greenhithe Road |
24 L2 41 5.1 0.786 42.7 LOS D 18.5 135.0 0.99 0.93 251
25 T1 336 5.6 0.786 35.8 LOS D 18.5 135.0 0.99 0.93 234
26 R2 45 2.3 0.786 44.4 LOS D 18.5 135.0 0.99 0.93 25.1
Approach 422 5.2 0.786 37.4 LOS D 18.5 135.0 0.99 0.93 23.7

| NorthWest: Churchouse Road |
27 L2 24 0.0 0.341 532 LOS D 1.9 13.9 0.99 0.73 22.8 ;
28 T 4 0.0 0.341 46.3 LOS D 1.9 13.9 0.99 0.73 214 |
29 R2 15 71 0.341 55.0 LOS D 1.9 13.9 0.99 0.73 22.8
Approach 43 24 0.341 53.1 LOS D 1.9 13.9 0.99 0.73 22.7
SouthWest: Greenhithe Road |
30 L2 21 0.0 0.799 49.2 LOS D 13.6 98.6 1.00 0.97 24.2
31 T1 265 4.4 0.799 42.3 LOS D 13.6 98.6 1.00 0.97 22.6
32 R2 9 0.0 0.799 50.9 LOS D 13.6 98.6 1.00 0.97 24.2

| Approach 296 3.9 0.799 43.1 LOS D 13.6 98.6 1.00 0.97 22.8

| All Vehicles 844 4.2 0.799 42.0 LOS D 18.5 135.0 0.99 0.93 23.2
Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

@ Site: Greenhithe-Wainoni Park Site Access AN

Construction AM Peak Hour
2018 Volumes
Stop (Two-Way)

Movement Performance - Vehicles

(MaV, (0]p) Demand|Flows Deg] Averager llevellofd = 95% BackiofiQUelie \Rrops EffectivelWAverage
|D, Moy Tatall [\Y/ SEL) DIE{EYY Service Vehicles® D (stapnece s QUelledS = StapiRatel Speed ™
VenNE V(G SEG veh (M ; periveh km/hl
| East: Greenhithe Road
5 T1 344 4.3 0.184 3.6 LOSA 2.1 14.9 0.61 0.00 47.6
6 R2 2 50.0 0.184 8.6 LOSA 2.1 14.9 0.61 0.00 45.9
Approach 346 46 0.184 3.6 NA 24 14.9 0.61 0.00 47.6
North: Site Access Wainoni Park
7 L2 2 50.0 0.006 13.5 LOS B 0.0 0.2 0.53 0.89 42.8
9 R2 1 0.0 0.006 11.0 LOS B 0.0 0.2 0.53 0.89 43.1
Approach 3 33.3 0.006 12.7 LOS B 0.0 0.2 0.53 0.89 42.9
West: Greenhithe Road :
10 L2 1 0.0 0.236 4.6 LOSA 0.0 0.0 0.00 0.00 49.5
11 T 447 3.8 0.236 0.0 LOSA 0.0 0.0 0.00 0.00 50.0
Approach 448 3.8 0.236 0.0 NA 0.0 0.0 0.00 0.00 50.0
_; All Vehicles 798 4.2 0.236 1.6 NA 2.1 14.9 0.27 0.01 48.9 I

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
@ Site: Greenhithe-Wainoni Park Site Access PN

Construction PM Peak Hour
2018 Volumes
Stop (Two-Way)

Movement Performance - Vehicles

MoV oD Demand!Flows Deg) IAVeragen HlleVe o Na6 M Backiofi@uete Riop! EffectiVe
D MoV, ifotal Y/ Sath (Delay Senvice \VEhielES Distance’ " QUeled = StopiRate
Vehlh 0 Wies ™~ GG Ve ml IpeEnven
| East: Greenhithe Road
5 T1 420 53 0.225 4.0 LOSA 3.0 22.0 0.61 0.00 47.4
6 R2 1 100.0 0.225 9.0 LOSA 3.0 22.0 0.61 0.00 45.7
Approach 421 5.5 0.225 4.0 NA 3.0 22.0 0.61 0.00 47.4
North: Site Access Wainoni Park
7 L2 2 50.0 0.007 13.1 LOS B 0.0 0.2 0.49 0.90 43.0
9 R2 2 0.0 0.007 10.7 LOS B 0.0 0.2 0.49 0.90 43.2
Approach 4 25.0 0.007 11.9 LOS B 0.0 0.2 0.49 0.90 431
West: Greenhithe Road
10 L2 1 0.0 0.183 4.6 LOSA 0.0 0.0 0.00 0.00 49.5
1 T1 349 2.4 0.183 0.0 LOSA 0.0 0.0 0.00 0.00 50.0
Approach 351 2.4 0.183 0.0 NA 0.0 0.0 0.00 0.00 50.0
| All Vehicles 776 4.2 0.225 2.3 NA 3.0 22.0 0.33 0.01 48.5

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

& site: Memorial Park AM Existing

AM Existing Peak Hour
2018 Volumes
Stop (Two-Way)

Movement Performance - Vehicles

Ve (©lb) Demand|Flows  Dedr " ‘Averagel Levelloft " 195%Backiofi@lele Prap; Effective™ "AVeragel
1) MoV ilotal A/ Sath Delay, Senvice Venicles Distance! " (@ueued ‘StopiRatel “Speed™
veh/h % /(o SEC : veh ! penveh Km/hy
| South: Schanpper Rock Road ‘
1 L2 4 50.0 0.021 5.0 LOS A 0.0 0.0 0.00 0.06 48.5
2 T1 33 6.5 0.021 0.0 LOS A 0.0 0.0 0.00 0.06 49.8 ‘
Approach 37 11.4 0.021 0.6 NA 0.0 0.0 0.00 0.06 49.6
North: Schnapper Rock Road
8 T 79 1.3 0.041 0.1 LOS A 0.2 1.5 0.12 0.01 49.6
9 R2 1 0.0 0.041 4.7 LOS A 0.2 1.5 0.12 0.01 48.7
Approach 80 1.3 0.041 0.2 NA 0.2 1.5 0.12 0.01 49.6
West: Memorial Park
10 12 1 0.0 0.003 7.9 LOSA 0.0 0.1 0.14 0.96 45.0
12 R2 2 50.0 0.003 9.3 LOSA 0.0 0.1 0.14 0.96 43.8
Approach 3 333 0.003 8.8 LOSA 0.0 0.1 0.14 0.96 442
All Vehicles 120 53 0.041 0.5 NA 0.2 1.5 0.08 0.05 49.5 |

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

@ site: Memorial Park PV Existing

PM Existing Peak Hour
2018 Volumes
Stop (Two-Way)

Movement Performance - Vehicles

MoV, oD " Demand|Flows Deg| AVerager lleVe|lof195%|Backlof(QUele Brop! Effectives™ AVeragel
|D) Moy, Jotal HV/ SE) Delay, Service \Vehicles Distance’  (@Uelled™ 'StopiRatemSpeed™
vehlh % V/e 'Sec veh m Jpenveh Km/af
South: Schanpper Rock Road
1 L2 16 71 0.039 4.6 LOS A 0.0 0.0 0.00 0.11 48.8
2 T1 59 1.8 0.039 0.0 LOSA 0.0 0.0 0.00 0.11 49.4 I
Approach 74 2.9 0.039 0.9 NA 0.0 0.0 0.00 0.11 49.3
North: Schnapper Rock Road
8 T1 44 11.9 0.025 0.2 LOSA 0.1 0.9 0.17 0.01 49.4
9 R2 1 0.0 0.025 4.8 LOSA 0.1 0.9 0.17 0.01 48.5
Approach 45 11.6 0.025 0.3 NA 0.1 0.9 0.17 0.01 49.4
| West: Memorial Park
10 L2 1 0.0 0.012 7.9 LOSA 0.0 0.3 0.19 0.89 45.2
12 R2 12 0.0 0.012 7.4 LOSA 0.0 0.3 0.19 0.89 44.8
Approach 13 0.0 0.012 7.4 LOSA 0.0 0.3 0.19 0.89 44.8
| All Vehicles 132 5.6 0.039 1.3 NA 0.1 0.9 0.08 0.15 48.9 ‘

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements. )

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
&P Site: Memorial Park AN Future

AM Construction Peak Hour
2018 Volumes
Stop (Two-Way)

Movement Performance - Vehicles

MoV, (0[p) Demand|Flows Deg)
1) Moy iotal AV Satn

195% Backiofi@lele
Vehiclest Distance

[FeVellof
Service

Average
Delay,

Effective
StopiRate

Bropi

Queled

‘Average
Speed |

vehlh Yo v/ SEC. veh m penveh Km/hY
| South: Schanpper Rock Road
1 L2 8 62.5 0.024 5.1 LOSA 0.0 0.0 0.00 0.11 48.2
2 T1 33 6.5 0.024 0.0 LOSA 0.0 0.0 0.00 0.11 49.7
Approach 41 17.9 0.024 1.1 NA 0.0 0.0 0.00 0.11 49.4
North: Schnapper Rock Road
8 T 79 1.3 0.041 0.1 LOSA 0.2 1.5 0.13 0.01 49.6
9 R2 1 0.0 0.041 4.7 LOSA 0.2 1.5 0.13 0.01 48.6
Approach 80 1.3 0.041 0.2 NA 0.2 1.5 0.13 0.01 49.6
' West: Memorial Park
10 L2 1 0.0 0.006 8.0 LOSA 0.0 0.2 0.16 0.96 45.0
12 R2 4 50.0 0.006 9.4 LOSA 0.0 0.2 0.16 0.96 43.8
Approach 5 40.0 0.006 9.1 LOSA 0.0 0.2 0.16 0.96 441
0.041 0.8 NA 0.2 1.5 0.09 0.08 49.3 .

| All Vehicles 126 8.3

Level of Service (LOS) Method: Delay (HCM 2000).
Vehicle movement LOS values are based on average delay per movement
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a

good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
@ Site: Memorial Park PN Future

PM Construction Peak Hour
2018 Volumes
Stop (Two-Way)

Movement Performance - Vehicles

VoV, o) Demand|Flows Degh = Averaget e Vellof 9574 Backiofi@uetie Prop! EffectiVel WAVerage
|D) MoV, otal [ahV/ Satn Delay, Service Vehiclest IDistance’ QUeted ‘StopiRater {Speed
veh/h %0 V(G SEC S Veh m penven koa/hd
| South: Schanpper Rock Road '
1 L2 17 12.5 0.039 4.7 LOSA 0.0 0.0 0.00 0.12 48.7
2 T1 57 1.9 0.039 0.0 LOSA 0.0 0.0 0.00 0.12 49.3
Approach 74 4.3 0.039 1.1 NA 0.0 0.0 0.00 0.12 49.2
North: Schnapper Rock Road
8 T1 44 11.9 0.025 0.2 LOSA 0.1 0.9 0.17 0.01 49.4
9 R2 1 0.0 0.025 4.8 LOSA 0.1 0.9 0.17 0.01 48.5
Approach 45 11.6 0.025 0.3 NA 0.1 0.9 0.17 0.01 49.4
. West: Memorial Park
10 L2 1 0.0 0.019 8.0 LOSA 0.1 0.5 0.20 0.92 451
12 R2 17 18.8 0.019 8.1 LOSA 0.1 0.5 0.20 0.92 44.4
Approach 18 17.6 0.019 8.1 LOSA 0.1 0.5 0.20 0.92 44.5
| All Vehicles 137 8.5 0.039 1.7 NA 0.1 0.9 0.08 0.19 48.6

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Processed: Monday, 9 March 2015 10:38:28 a.m. - Copyright © 2000-2014 Akcelik and Associates Pty Ltd S ' D
SIDRA INTERSECTION 6.0.24.4877 www.sidrasolutions.com
Project: G:\12900-49\12923\12923-1\12923 Albany.sip6 INTERSECTION 6

8000950, 6016915, TRAFFIC DESIGN GROUP LTD, NETWORK / Enterprise




MOVEMENT SUMMARY
V/ site: Albany Highway-Appleby Road Existing AM

Existing AM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

(VoW ORI e andIRlows B D AVerage i e Vel lo oG 3Bac ko @lietie [Erap R EffecllVemWAVerage]
| () 1\ifo) iotal [N/ Safn Delay, Sepvicer \Vehiclest N Distance N @Uelled S StopiRate NS peed ¥
ven(nEENG R V/C RS SEC) . : VElil i S penven {Kro/bf|

" South: Albany Highway

1 L2 180 23 0.536 4.7 LOS A 0.0 0.0 0.00 0.10 48.8
2 T1 834 3.7 0.536 0.1 LOSA 0.0 0.0 0.00 0.10 49.3
Approach 1014 34 0.536 0.9 NA 0.0 0.0 0.00 0.10 49.2
{
| North: Albany Highway
8 T 666 3.9 0.350 0.0 LOS A 0.0 0.0 0.00 0.00 49.9
9 R2 221 2.4 0.514 17.2 LOS C 2.5 17.9 0.87 1.08 40.0
Approach 887 3.6 0.514 4.3 NA 2.5 17.9 0.22 0.27 47.0
' West: Appleby Road
10 L2 60 8.8 0.110 10.2 LOS B 0.4 2.9 0.68 0.85 43.4
12 R2 23 9.1 0.153 26.7 LOS D 0.4 3.2 0.91 0.96 36.0
Approach 83 8.9 0.153 14.8 LOS B 0.4 3.2 0.74 0.88 4141
| All Vehicles 1984 37 0.536 3.0 NA 2.5 17:9 0.13 0.21 47.8

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

V/ site: Albany Highway-Appleby Road Existing PM

Existing PM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

V6V, ODIEDETand| Rows! [DegiAVerager i leVellcNa55 Backiofl@Uelie IEffectVe WA eragel
|[p) MoV irotdl [m\Y/ Safn Delay, Servicem Ve iclesEN D stapcel N @Uetied MRStopiRate M Spead i
veltlo % /el SEC vehe o o o Ime lpenven! ‘kmlh

South: Albany Highway ;
1 L2 65 0.0 0.481 4.6 LOSA 0.0 0.0 0.00 0.04 49.2 |
2 T1 866 0.5 0.481 0.1 LOS A 0.0 0.0 0.00 0.04 49.7 |
Approach 932 0.5 0.481 0.4 NA 0.0 0.0 0.00 0.04 49.6 :
. North: Albany Highway .
8 T1 1054 2.4 0.549 0.1 LOSA 0.0 0.0 0.00 0.00 49.9 [
9 R2 42 0.0 0.077 10.5 LOS B 0.3 2.0 0.71 0.87 43.2 l
Approach 1096 2.3 0.549 0.5 NA 0.3 2.0 0.03 0.03 49.6 |
|

- West: Appleby Road |
10 L2 49 00  0.086 9.7  LOSA 0.3 2.1 0.67 0.84 438
{12 R2 76 0.0 0.638 50.9 LOS F 21 14.7 0.97 1.09 29.1 |
| Approach 125 0.0 0.638 346 LOSD 2.1 147 0.85 1.00 335 [
| All Vehicles 2153 1.4 0.638 2.4 NA 2.1 14.7 0.06 0.09 48.3

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

ﬂ Site: Albany Highway-Appleby Road Future AV All

Construction AM Peak Hour

MTC/ Temp signal control 30km/h TSL

All movements

Signals - Fixed Time Cycle Time = 150 seconds (Practical Cycle Time)

Movement Performance - Vehicles

Moy, (0]0) Demand|Flows Deg| Average llevellofi96%|BackiofiQueue Rrop! Effectivels VAverage!
D MoV, Total Y/ SEL) Delay, SEIVIE \Vehicles Distance! " (@uUeled " StopiRate
vehlh %a v/e SEC. g veh im periven

South: Albany Highway

1 L2 180 2.3 1.102 169.0 LOS F 133.1 959.3 1.00 1.53 12.7

2 T 834 3.7 1.102 167.0 LOS F 133.1 959.3 1.00 1.53 12.6

Approach 1014 34 1.102 167.4 LOSF 133.1 959.3 1.00 1.53 12.6

North: Albany Highway

8 T1 666 3.9 1.205 223.0 LOSF 120.5 869.1 1.00 1.80 10.5

9 R2 221 2.4 1.205 225.3 LOS F 120.5 869.1 1.00 1.80 10.6

Approach 887 3.6 1.205 223.6 LOS F 120.5 869.1 1.00 1.80 10.5

West: Appleby Road

10 L2 60 8.8 1.020 131.5 LOS F 8.4 63.3 1.00 1.34 14.5

12 R2 23 9.1 1.020 131.8 LOS F 8.4 63.3 1.00 1.34 14.5

Approach 83 8.9 1.020 131.6 LOSF 8.4 63.3 1.00 1.34 14.5
| All Vehicles 1984 3.7 1.205 191.0 LOS F 133.1 959.3 1.00 1.64 1.7

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

The results of iterative calculations indicate a somewhat unstable solution. See the Diagnostics section in the Detailed Output report.
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MOVEMENT SUMMARY
ﬂ Site: Albany Highway-Appleby Road Future AM No RT

Construction AM Peak Hour

MTC or Temp signal control 30km/h TSL

No RT into Appleby

Signals - Fixed Time  Cycle Time = 90 seconds (Practical Cycle Time)

Movement Performance - Vehicles

\ov. (0]D) Demand|Elows Deg! Average’  |llevelloff  195% BackiofiQUeUe;
(D) MoV, ifotal [V Saftn Delay, Senvice Vehicles Distance
weh/h % vie sec venis i

Prop!
(QUEIIED|

Effective
StopiRate
penveh

INGIERY
Speed
kmih

| South: Albany Highway
1 L2 401 2.4 0.896 26.7 LOsSC 51.7 371.9 0.85 0.92 27.8
2 T 834 3.7 0.896 19.8 LOS B 51.7 371.9 0.85 0.92 25.7
Approach 1235 3.2 0.896 221 LOS C 51.7 371.9 0.85 0.92 26.3

! North: Albany Highway
8 T 666 3.9 0.478 5.2 LOSA 11.8 85.7 0.44 0.40 28.9
Approach 666 3.9 0.478 5.2 LOSA 11.8 85.7 0.44 0.40 28.9
West: Appleby Road
10 L2 60 8.8 0.714 56.6 LOS E 4.0 30.0 1.00 0.91 22.3
12 R2 23 9.1 0.714 60.0 LOS E 4.0 30.0 1.00 0.91 22.2
Approach 83 8.9 0.714 57.5 LOS E 4.0 30.0 1.00 0.91 223

| All Vehicles 1984 37 0.896 17.9 LOS B 51.7 371.9 0.72 0.75 26.9

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
ﬂ Site: Albany Highway-Appleby Road Future PN

Construction PM Peak Hour MTC or temp signals control 30 km/h TSL

2018 Volumes
Signals - Fixed Time Cycle Time = 70 seconds (Practical Cycle Time)

Movement Performance - Vehicles

[\ fe\7 oD Demand!Flows Deg) Average’ llevellof
| {[D) Moy. ifotall [n\V/ Satn Delay: Service \Vehicles Distance!

vehli % ViG SEC veh m
' South: Albany Highway

S 95%]Backiofi@Uele

Rrap: EffectiVe
QUeled

AVerage
StopiRate’ *Speed

penveh ken/hl|

1 L2 107 0.0 0.766 16.0 LOS B 23.2 162.7 0.75 0.71 30.4
2 T 866 0.5 0.766 9.1 LOS A 23.2 162.7 0.75 0.71 27.9
Approach 974 0.4 0.766 9.9 LOS A 232 162.7 0.75 0.71 28.2
North: Albany Highway
8 T1 1054 24 0.835 14.1 LOS B 31.2 223.1 0.82 0.83 271
Approach 1054 2.4 0.835 14.1 LOS B 31.2 223.1 0.82 0.83 27.1

| West: Appleby Road
10 L2 49 0.0 0.787 46.3 LOS D 4.8 33.6 1.00 1.01 23.5
12 R2 76 0.0 0.787 49.7 LOS D 4.8 33.6 1.00 1.01 234
Approach 125 0.0 0.787 48.3 LOS D 4.8 33.6 1.00 1.01 235

| All Vehicles 2153 1.4 0.835 14.2 LOS B 31.2 2231 0.80 0.79 27.3

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

& site: William Pickering-John Glenn-Douglas Alexander AM Existing

AM Peak Hour
Roundabout

Movement Performance - Vehicles

Nov. oD Demand Flows Deg. Average Level'of 95% Back ofiQuele Prop: Effective’ "Average
1D Mov. Total RV SE] Delay Senvice \/ehicles Distance  Queued’ ‘Stop/Rate’ Speed
vehih % vi/e Sec veh m perveh km/h
‘ South: William Pickering Avenue S |
1 L2 61 1.7 0.763 57  LOSA 10.0 73.0 0.77 0.64 44.9 |
} 2 T1 663 5.7 0.763 5.8 LOS A 10.0 73.0 0.77 0.64 45.8 1
'3 R2 206 4.1 0.763 9.7 LOS A 10.0 73.0 0.77 0.64 45.8 |
| Approach 931 5.1 0.763 6.7 LOSA 10.0 73.0 0.77 0.64 458 i
‘ East: Douglas Alexander Parade |
4 L2 22 0.0 0.180 54  LOSA 1.0 75 0.58 0.62 457 |
i 5 T1 125 4.2 0.180 5.5 LOSA 1.0 7.5 0.58 0.62 46.6 |
\ 6 R2 18 0.0 0.180 9.4 LOS A 1.0 7.5 0.58 0.62 46.6 E
‘ Approach 165 3.2 0.180 5.9 LOS A 1.0 7.5 0.58 0.62 46.4 {
North: William Pickering Avenue N [
& 7 L2 31 13.8 0.382 49 LOSA 2.7 20.3 0.55 0.55 457 }
‘ 8 T1 349 6.0 0.382 4.8 LOSA 2.7 20.3 0.55 0.55 46.7 ‘
1 9 R2 27 11.5 0.382 8.9 LOS A 2.7 20.3 0.55 0.55 46.6 ,
' Approach 407 7.0 0.382 5.1 LOSA 27 20.3 0.55 0.55 466 |
| West: John Glenn Avenue
10 L2 15 0.0 0.064 9.4 LOS A 0.4 3.1 0.86 0.78 43.1 J
1 T1 1 0.0 0.064 9.4 LOSA 0.4 3.1 0.86 0.78 43.9 ‘
|12 R2 16 6.7 0.064 13.7 LOS B 0.4 3.1 0.86 0.78 43.8
| Approach 32 3.3 0.064 1.5 LOS B 0.4 3.1 0.86 0.78 435
All Vehicles 1535 5:3 0.763 6.3 LOS A 10.0 73.0 0.70 0.62 46.0 \

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
4 Site: William Pickering-John Glenn-Douglas Alexander PM Existing

PM Peak Hour Existing
Roundabout

Movement Performance - Vehicles

oy (0]p) Demand Elows Deg: ‘Average’ Lleveliof 95% Back of Quelie
1D VoV fotal (nhY/ SEL Delay. Service Vehicles Distance
veh/h % vic Sec veh m
- South: William Pickering Avenue S

Prop:
Queled

Effective
StopiRate
perven

Average
Speed
km/h

\
|
|
1 L2 13 8.3 0.435 3.4 LOS A 3.6 25.7 0.18 0.43 46.5 |
f 2 T1 491 3.0 0.435 3.4 LOS A 3.6 25.7 0.18 0.43 47.5
| 3 R2 175 0.6 0.435 7.3 LOSA 3.6 25.7 0.18 0.43 47.5
J Approach 678 25 0.435 4.4 LOSA 3.6 25.7 0.18 0.43 475 ‘
j East: Douglas Alexander Parade j |
] 4 L2 246 1.3 0.277 5.5 LOS A 1.7 12.0 0.59 0.65 46.1 ‘ \
' 5 T1 1 0.0 0.277 5.5 LOSA 1.7 12.0 0.59 0.65 471
t 6 R2 19 0.0 0.277 9.4 LOSA 1.7 12.0 0.59 0.65 47.1 | )
‘ Approach 266 1.2 0.277 5.8 LOS A 1.7 12.0 0.59 0.65 46.2 ‘ ‘
" North: William Pickering Avenue N J‘ |
|7 L2 27 38 0317 48  LOSA 1.9 13.8 0.50 0.54 46.0 |
8 T1 309 2.4 0.317 4.8 LOSA 1.9 13.8 0.50 0.54 47.0 ’
9 R2 5 20.0 0.317 9.2 LOSA 1.9 13.8 0.50 0.54 46.7
! Approach 342 2.8 0.317 4.9 LOS A 1.9 13.8 0.50 0.54 46.9 ‘
West: John Glenn Avenue
10 L2 29 10.7 0.146 7.8 LOS A 0.8 59 0.68 0.75 43.9 |
1 T1 19 0.0 0.146 7.4 LOS A 0.8 59 0.68 0.75 44.8 !
12 R2 63 0.0 0.146 11.4 LOS B 0.8 5.9 0.68 0.75 44.8 \
' Approach 112 2.8 0.146 9.8 LOS A 0.8 5.9 0.68 0.75 44.6 ’ ;
All Vehicles 1398 23 0.435 5.2 LOS A 3.6 25.7 0.37 0.52 46.9 ?

Level of Service (LOS) Method: Delay (HCM 2000).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
n Site: William Pickering-John Glenn-Douglas Alexander AM Construction

Existing Traffic flows, under Manual/ Portable traffic light control.
No RT into Douglas Alexander
Signals - Fixed Time Isolated Cycle Time = 70 seconds (Practical Cycle Time)

Movement Performance - Vehicles

MoV (0]p) Demand Flows Deg! Average Level of 95% Back of Quele

|) oV Jotal RV Satn Delay, Senvice Vehicles Distance
veh/h % L SEC veh m

Rrap:

Queued

Effective
Stop/Rate
perven

Average
Speed
kmth

South: William Pickering Avenue S ;
1 L2 61 1.7 0.857 25.6 LOsS C 322 235.3 0.92 0.95 38.4 }
| 2 T1 869 5.3 0.857 21.0 LOS C 322 235.3 0.92 0.95 38.7 |
' Approach 931 5.1 0.857 21.3 LOS C 322 2353 0.92 0.95 38.7

East: Douglas Alexander Parade ‘
, 4 L2 22 0.0 0.845 45.2 LOS D 6.5 46.6 1.00 1.01 31.6 ‘
} 5 T 125 42 0.845 40.6 LOS D 6.5 46.6 1.00 1.01 31.8 |
| 6 R2 18 0.0 0.845 45.2 LOS D 6.5 46.6 1.00 1.01 31.5 ‘
? Approach 165 3.2 0.845 417 LOS D 6.5 46.6 1.00 1.01 317 i
1 North: William Pickering Avenue N ‘
‘ 7 L2 31 13.8 0.563 22.4 LOS C 10.9 81.1 0.83 0.73 395 ‘
| 8 T1 349 6.0 0.563 17.8 LOS B 10.9 81.1 0.83 0.73 39.9 |
9 R2 27 11.5 0.563 22.4 LOS C 10.9 81.1 0.83 0.73 39.3 |
' Approach 407 70 0563 184  LOSB 10.9 81.1 0.83 0.73 39.9
' West: John Glenn Avenue
i 10 L2 15 0.0 0.196 38.8 LOS D 1.1 7.7 0.96 0.71 325 |
|1 T1 1 0.0 0.196 34.2 LOS C 1.1 7.7 0.96 0.71 32.7 |
, 12 R2 16 6.7 0.196 38.8 LOS D 1.1 7.7 0.96 0.71 328 |
Approach 32 3.3 0.196 38.7 LOS D 1.1 7.7 0.96 0.71 324

All Vehicles 1535 53 0.857 23.1 LOS C 32.2 235.3 0.90 0.89 37.9

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
ﬂ Site: William Pickering-John Glenn-Douglas Alexander PM Construction

Existing Traffic flows under Manual/ Portable traffic light control
Signals - Fixed Time Isolated Cycle Time = 80 seconds (Practical Cycle Time)

Movement Performance - Vehicles

Mov. (0] Demand Elows Deg. Average  lLevel of 95% Back of Queue
1D Mov Total HV SEL] Delay, Service Vehicles Distance
veh/h % vi/c sec ven m

Prop:
Queued

Effective
StopRate
perveh

Average
Speed
km/h

South: William Pickering Avenue S
‘ 1 L2 13 8.3 0.841 27.7 LOS C 26.9 192.2 0.93 0.96 24.9 |
f 2 T 491 3.0 0.841 25.7 LOS C 26.9 192.2 0.93 0.96 247 |
'3 R2 175 0.6 0.841 279  LOSC 26.9 192.2 0.93 0.96 24.8 |
i Approach 678 2.5 0.841 26.3 LOS C 26.9 192.2 0.93 0.96 247 I
| East: Douglas Alexander Parade |
4 L2 246 1.3 0.859 45.5 LOS D 11.8 83.8 1.00 1.08 22.0 1
\ 5 T1 1 0.0 0.859 43.5 LOS D 11.8 83.8 1.00 1.08 21.8 |
|6 R2 19 0.0 0.859 45.7 LOS D 11.8 83.8 1.00 1.08 22.0
Approach 266 1.2 0.859 45.5 LOS D 11.8 83.8 1.00 1.08 22.0 i
- North: William Pickering Avenue N ;
7 L2 27 3.8 0.336 13.7 LOS B 7.7 54.9 0.62 0.54 27.6 |
8 T1 309 24 0.336 11.7 LOS B 7.7 54.9 0.62 0.54 27.3 1:
9 R2 5 20.0 0.336 13.9 LOS B LT 54.9 0.62 0.54 27.5 |
‘ Approach 342 2.8 0.336 11.9 LOS B 7.7 54.9 0.62 0.54 27.3 ’
! West: John Glenn Avenue ‘
10 L2 29 10.7 0.782 46.9 LOS D 4.8 347 1.00 0.99 21.9 "
11 T1 19 0.0 0.782 45.0 LOS D 4.8 347 1.00 0.99 217 |
12 R2 63 0.0 0.782 471 LOS D 4.8 34.7 1.00 0.99 21.8 |
Approach 112 2.8 0.782 46.7 LOS D 4.8 347 1.00 0.99 21.8 ‘
All Vehicles 1398 2.3 0.859 28.1 LOS C 26.9 192.2 0.87 0.88 24.5 '

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
V Site: Wiliam Pickering-Piermark AM Existing

Existing AM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

MoV, (0]p) Demand!Flows Deg| Averagel[fevellofs 195%|BackiofiQuele Ptapt s N EffectiVels VAVerage
[) Moy. otal [V Satn Delay. Sefvice Vehlcles Distance’ (Queued = StopiRate = =Speed ™
veh/h % V/G SEC veh m penven \km/h
South: William Pickering Drive
2 T1 781 3.5 0.410 0.1 LOS A 0.0 0.0 0.00 0.00 49.9
3 R2 225 5.1 0.220 71 LOS A 1.0 7.2 0.56 0.73 44.9
Approach 1006 3.9 0.410 1.6 NA 1.0 7.2 0.13 0.16 48.7 |
East: Piermark Drive |
4 L2 153 4.8 0.150 6.6 LOSA 0.6 4.4 0.48 0.68 45.4
6 R2 23 9.1 0.130 22.4 LOS C 0.4 2.7 0.86 0.94 37.6
Approach 176 54 0.150 8.7 LOSA 0.6 4.4 0.53 0.71 44.2
North: William Pickering Drive
7 L2 57 1.9 0.266 4.6 LOSA 0.0 0.0 0.00 0.06 49.1
8 T 439 7.0 0.266 0.0 LOSA 0.0 0.0 0.00 0.06 49.6
Approach 496 6.4 0.266 0.6 NA 0.0 0.0 0.00 0.06 49.5
’ All Vehicles 1678 4.8 0.410 2.0 NA 1.0 7.2 0.13 0.19 48.4 ?

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
\/ site: Wiliam Pickering-Piermark PM Existing

Existing PM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

MoV, (0]p) Demand!Elows Deg) Average  Illeveliaf 95%|Backiofi@Ueue Prapi Effective’ /Average
|) MoV, iTotal A/ SE) Delay Senvice \/ehicles Distance’™ (@uelled’ 'StopiRate™ Speed
vehin % vic SE0 veh m penveh Kmihj
| South: William Pickering Drive ‘
2 T1 566 0.7 0.292 0.0 LOSA 0.0 0.0 0.00 0.00 50.0
3 R2 116 3.6 0.121 7.2 LOSA 0.5 3.7 0.56 0.73 44.9
Approach 682 1.2 0.292 1.3 NA 0.5 37 0.09 0.12 49.0
| East: Piermark Drive
4 L2 147 3.6 0.157 7.0 LOSA 0.6 4.5 0.52 0.72 45.2
6 R2 51 8.3 0.174 15.4 LOS C 0.5 3.8 0.78 0.91 40.5
Approach 198 4.8 0.174 9.1 LOSA 0.6 45 0.59 0.77 43.9
North: William Pickering Drive ‘
7 L2 43 0.0 0.295 4.6 LOSA 0.0 0.0 0.00 0.04 49.2
8 T1 521 2.8 0.295 0.0 LOSA 0.0 0.0 0.00 0.04 49.7
Approach 564 2.6 0.295 04 NA 0.0 0.0 0.00 0.04 49.7
' All Vehicles 1444 2.3 0.295 2.0 NA 0.6 4.5 0.12 0.18 48.5

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
g Site: Wiliam Pickering-Piermark AM Future

Construction AM Peak Hour MTC or Temp signals 30km TSL

Right turn traffic diverted.

2018 Volumes

Signals - Fixed Time Cycle Time = 50 seconds (Practical Cycle Time)

Movement Performance - Vehicles
MoV, (0]D) DemandiFlows Deg! Averagel  |LeVellof = 95Y4|Back{ofi@uele
[D) MoV, Total HV Satn Delay; Sefvices = \ehclesk SDistance
veh/h Y% vie SEC ven m
I South: William Pickering Drive

Rrop!

Queued

Effective
StopiRate
periveh

Average:
Speed
km’h

2 T 781 3.5 0.788 13.8 LOS B 17.8 128.5 0.87 0.88 27.0
Approach 781 3.5 0.788 13.8 LOS B 17.8 128.5 0.87 0.88 27.0
East: Piermark Drive
4 L2 153 4.8 0.819 33.0 LOS C 5.0 36.7 1.00 1.1 24.6
6 R2 23 9.1 0.819 34.8 LOS C 5.0 36.7 1.00 1.1 24.6
Approach 176 54 0.819 33.2 LOSC 5.0 36.7 1.00 1.1 24.6

' North: William Pickering Drive
7 L2 57 1.9 0.512 12.6 LOS B 8.1 59.5 0.70 0.63 29.2
8 T 439 7.0 0.512 8.6 LOSA 8.1 59.5 0.70 0.63 28.0 |
Approach 496 6.4 0.512 9.1 LOSA 8.1 59.5 0.70 0.63 28.1

| All Vehicles 1453 47 0.819 14.5 LOS B 17.8 128.5 0.83 0.82 271

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
ﬂ Site: Wiliam Pickering-Piermark PM Future

Construction PM Peak Hour MTC or Temp signal control 30km/h TSL

2018 Volumes
Signals - Fixed Time Cycle Time = 30 seconds (Practical Cycle Time)

Movement Performance - Vehicles

lieVellof 95% BackiofiQuele

Rrapt

Effectives 'Averagel

VoV, (0]p) DemandiFlows Deg; Average
1) Moy. iotal A/ Satn Delay Service Vehicles Distancel | QUelied™"StopiRatel = Speed
ven/h %o Vic SEC veh m lpenveh Ko /fl
| South: William Pickering Drive
2 T1 566 0.7 0.730 10.3 LOS B 8.2 57.7 0.90 0.91 27.7
Approach 566 0.7 0.730 10.3 LOS B 8.2 57.7 0.90 0.91 27.7
East: Piermark Drive
4 L2 147 3.6 0.551 16.9 LOS B 2.9 211 0.94 0.83 27.4
6 R2 51 8.3 0.551 18.8 LOS B 2.9 21.1 0.94 0.83 27.4
Approach 198 4.8 0.551 17.4 LOSB 2.9 211 0.94 0.83 27.4
North: William Pickering Drive
7 L2 43 0.0 0.738 14.6 LOS B 83 59.4 0.91 0.93 28.8
8 T1 521 2.8 0.738 10.6 LOS B 8.3 59.4 0.91 0.93 27.6
Approach 564 2.6 0.738 10.9 LOS B 8.3 59.4 0.91 0.93 27.7
" All Vehicles 1328 2 0.738 11.6 LOS B 8.3 59.4 0.91 0.91 27.7 "
Level of Service (LOS) Method: Delay (HCM 2000).
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

\/ Site: Bush-Piermark AN Existing

Existing AM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles .

MoV (0]p) Dermand|Flows Deg} AVerage: levellots95%]Backiof(@Uele Rrop! EffectiyelAveragel
({[D) MoV, ilotal ahV/ Satn Delay, Semvice Vehicles Distances S @ueued StopiRate® =Speed
vehlh % V/G SEc Vel 3 m perveh Kr/hl

| South: Bush Road

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 L2 109 1.0 0.547 4.7 LOSA 0.0 0.0 0.00 0.06 49.0
2 1 920 5.1 0.547 0.1 LOSA 0.0 0.0 0.00 0.06 49.5
Approach 1029 4.7 0.547 0.6 NA 0.0 0.0 0.00 0.06 495
North: Bush Road

8 T1 942 3.4 0.494 0.1 LOSA 0.0 0.0 0.00 0.00 499
9 R2 215 2.9 0.408 13.4 LOS B 1.8 13.2 0.82 1.01 41.7
Approach 1157 3.3 0.494 2.6 NA 1.8 13.2 0.15 0.19 48.1
West: Piermark Drive

10 L2 152 5.6 0.262 10.7 LOS B 1.0 7.4 0.73 0.90 43.2
12 R2 18 5.9 0.140 29.8 LOS D 0.4 2.7 0.92 0.97 35.0
Approach 169 5.6 0.262 12.7 LOS B 1.0 7.4 0.75 0.91 421
All Vehicles 2356 4.1 0.547 2.4 NA 1.8 13.2 0.13 0.18 48.2
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MOVEMENT SUMMARY
\/ site: Bush-Piermark PM Existing

Existing PM Peak Hour
2018 Volumes
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

VoY, ©]D) DEERCIFDNS Degh W AVerager  [evellcfN 967 Back oflQuele Rropi W Effectives WAVeragel
1) May. [Jotal [n\V/ SEL) Delay SEW(ER \Vehlcles Distancel " (@QUelled" ‘StopiRatel™=Speed ™
vehih % Wi SE0 veh m penven Km/i
South: Bush Road
1 L2 79 5.3 0.416 4.7 LOSA 0.0 0.0 0.00 0.05 491
2 T1 723 0.4 0.416 0.1 LOSA 0.0 0.0 0.00 0.05 49.6
Approach 802 0.9 0.416 0.5 NA 0.0 0.0 0.00 0.05 49.6
North: Bush Road
8 T1 826 34 0.433 0.1 LOSA 0.0 0.0 0.00 0.00 49.9
9 R2 102 6.2 0.135 8.7 LOSA 0.5 3.9 0.63 0.83 441
Approach 928 3.7 0.433 1.0 NA 0.5 3.9 0.07 0.09 49.2
West: Piermark Drive
10 L2 241 2.6 0.297 8.5 LOSA 1.3 9.3 0.62 0.86 444
12 R2 66 4.8 0.291 20.7 LOS C 0.9 6.4 0.88 0.98 38.3
Approach 307 3.1 0.297 11.2 LOS B 1.3 9.3 0.67 0.88 42.9
2038 25 0.433 2.3 NA 1.3 9.3 0.13 0.20 48.3

| All Vehicles

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
ﬂ Site: Bush-Piermark AM Future

Construction AM Peak Hour
2018 Volumes
Signals - Fixed Time Cycle Time = 70 seconds (Practical Cycle Time)

Movement Performance - Vehicles

MoV, (0]D) Demand|Flows Deg) Average’ lievellof 96% Backlofi@Queue Brop! Effectivel VAVerage
|D) MoV, otal A/ SEL) Delay, Service \/ehicles Distance’ (@uUelied “StopiRate™ Speed
vehlh 0 VviE SEG Ven m penveh \Kmi(h
South: Bush Road
1 L2 109 1.0 0.851 23.6 LOSC 32.9 239.9 0.86 0.89 28.7
2 T1 920 5.1 0.851 16.7 LOS B 32.9 239.9 0.86 0.89 26.5
Approach 1029 47 0.851 17.4 LOS B 329 239.9 0.86 0.89 26.7
North: Bush Road
8 T1 1049 3.2 0.855 17.0 LOS B 33.9 244.0 0.86 0.89 26.6
Approach 1049 3.2 0.855 17.0 LOS B 33.9 244.0 0.86 0.89 26.6
| West: Piermark Drive
10 L2 152 5.6 0.849 48.2 LOS D 6.0 44.1 1.00 1.13 23.5
12 R2 18 5.9 0.100 42.8 LOS D 0.6 4.3 0.94 0.70 24.2
Approach 169 56 0.849 47.6 LOS D 6.0 44.1 0.99 1.09 23.6
" All Vehicles 2248 4.1 0.855 19.5 LOS B 33.9 244.0 0.87 0.90 264 |
Level of Service (LOS) Method: Delay (HCM 2000).
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
9 Site: Bush-Piermark PM Future

Construction PM Peak Hour
2018 Volumes
Signals - Fixed Time Cycle Time = 40 seconds (Practical Cycle Time)

‘Movement Performance - Vehicles
VoV, oD DemandiFlowsEi i Deg WAVerage ™ lleVellofi " H95%IBacKiof.@Uele
1) Moy, Total nhV/ SEL] [DEIE)Y Service Vehicles Distance

vehlh Y% Ve SEG veh m

Prap!
Quetled

Effective
StopiRate
penveh

Average

‘Speed
Kb

| South: Bush Road
1 L2 79 5.3 0.821 20.5 LOS C 17.1 120.8 0.90 0.98 29.4
2 T 753 0.4 0.821 13.6 LOS B 17.1 120.8 0.90 0.98 2741
Approach 832 0.9 0.821 14.3 LOS B 17.1 120.8 0.90 0.98 27.3
| North: Bush Road
8 T1 878 3.6 0.878 18.9 LOS B 21.6 156.1 0.95 1.156 26.2
Approach 878 3.6 0.878 18.9 LOS B 21.6 156.1 0.95 1.156 26.2
| West: Piermark Drive
10 L2 241 2.6 0.756 27.4 LOSC 52 37.5 1.00 1.03 26.8
12 R2 66 4.8 0.211 26.6 LOS C 1.2 8.7 0.89 0.75 26.9
Approach 307 31 0.756 27.2 LOS C 5.2 37.5 0.98 0.97 26.8
i All Vehicles 2017 2.4 0.878 18.3 LOS B 21.6 156.1 0.93 1.05 26.8 |
Level of Service (LOS) Method: Delay (HCM 2000).
Vehicle movement LOS values are based on average delay per movement
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Watercare Northern Interceptor Project, Phase 1: Hobsonville to Rosedale

Concept Construction Traffic Management Plan

Appendix C

Vehicle Tracking Rahui Road
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