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INTRODUCTION 

1 My name is Nicholas Peter Fuller.  I am a Senior Transport Engineer at 

Novo Group Limited, which is a specialist traffic engineering and 

planning consultancy that provides resource management related 

advice to local authorities and private clients.   

2 I have worked on resource management traffic planning and 

engineering projects for 14 years.  My experience during this time 

includes development planning, preparing Traffic and Transport 

Assessments for resource consents and plan changes, preparation of 

Project Feasibility and Scheme Assessment Reports for local 

authorities and the New Zealand Transport Agency. 

3 My qualifications include a Bachelor of Engineering (Honours) in Civil 

Engineering.     

4 I have read the current Code of Conduct for Expert Witnesses as 

contained in the Environment Court Consolidated Practice Note 

(2014), and I agree to comply with it.  My qualifications as an expert 

are set out above.  I confirm that the issues addressed in this brief of 

evidence are within my area of expertise.  I have not omitted to 

consider material facts known to me that might alter or detract from 

the opinions expressed.  

SCOPE OF EVIDENCE 

5 In my evidence I address the potential traffic effects of zoning land at 

2 Waterman Place for Commercial purposes and retaining the existing 

upper limit of 6,500m2 Gross Floor Area (GFA) of retail.  I have 

considered the potential traffic effects associated with the proposed 

zoning and the practicality of including a new rule to limit those 

effects. 
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EXECUTIVE SUMMARY 

 

 

 

1 A Commercial zoning is being sought by Marriner Investments No 1 

Limited (Marriner) for 2 Waterman Place with an upper limit of 6,500m2 

GFA of retail development, which I understand is consistent with the 

existing zone entitlement.  I consider a new rule could manage the 

potential traffic effects that could otherwise occur, specifically in relation 

to the Ferry Road / Waterman Place intersection.   

2 I have undertaken a comparison of the potential traffic effects of an 

830m2 general industrial site that would be permitted in the Industrial 

General zone.  That development could be expected to have the same 

traffic effects as: 

(a) 960m2 GFA of office; 

(b) 325m2 to 750m2 of general food and beverage activity (excluding 

fast food); and  

(c) 1,080m2 of bulk retail. 

3 An alternative way of expressing the above is to say that the Industrial 

General zoning of the site enables an increase in traffic generation to 

Waterman Place that is commensurate with a range of Commercial 

activities. 

4 The new rule proposed in this evidence augments the proposed High 

Trip Generator rule and would require avoidance or mitigation of 

adverse effects at the Ferry Road / Waterman Place intersection.  This 

would necessitate specific consideration of the traffic effects on the 

Council’s strategic infrastructure (i.e. on Ferry Road as a Minor Arterial). 

5 I have presented a potential solution that would enable greater 

development of the undeveloped part of the site by restricting access to 

Waterman Place.  This would redistribute the traffic effects of the 

existing development to provide additional traffic capacity at the Ferry 

Road / Waterman Place intersection.  Whilst that assessment was 

undertaken for retail, the principle applies to any development at the 

site. 

6 I consider that the traffic effects of the proposed Commercial zoning of 

land at 2 Waterman Place will be no worse than could occur under the 

Industrial General zoning. 
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DESCRIPTION OF PROPOSAL 

6 As a broad overview, the site at 2 Waterman Place has an existing 

zoning that allows a range of commercial activity and up to 6,500m2 

GFA of retail to be developed.  To date, approximately 3,200m2 GFA 

primarily of retail has been developed on the southern portion of the 

site that takes access from Waterman Place.  That developed part of 

the site also has frontage to Ferry Road, but no access.   

7 The balance of the site is as yet undeveloped and only has road 

frontage to Waterman Place. 

8 Marriner seeks to provide a commercial zoning and retain the ability 

to develop up to 6,500m2 GFA of retail at this site.  Since lodging its 

submission (and subsequent to Council lodging their expert evidence) 

additional work has been undertaken to resolve traffic matters 

relating to 2 Waterman Place.  

9 That additional work resulted in a proposal being made to the Council 

by Marriner that a new rule be included in the Replacement Plan 

regarding 2 Waterman Place to avoid adverse traffic effects occurring 

on the road network.  

10 The proposed rule would make developments that generate over 250 

vehicle trips per day a restricted discretionary activity.  This is based 

on the same philosophy as the existing High Traffic Generator rule 

(13-2.3.8 of the Operative City Plan) and proposed High Trip 

Generator rule (7.2.3.10 of the proposed Replacement District Plan) 

that traffic generation over this threshold requires consideration as it 

may have adverse effects.  The proposed rule is as follows: 

RD2:  Any activity that generates greater than 250 vehicle 

movements per day with vehicle access to Waterman Place. 

11 This rule is intended to recognise the specific traffic capacity 

constraints on Waterman Place and highlight a specific concern, such 

that it augments the High Trip Generator rule and requires avoidance 

or mitigation of traffic effects.  This rule also acknowledges the level 

of development that could otherwise occur at the site under the High 

Trip Generator rule without requiring an assessment of traffic effects.   
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12 The Replacement Plan rules (both the above proposed rule and the 

proposed High Trip Generator rule) require consideration of the effects 

of activities upon strategic infrastructure, which provides further 

confidence to the Council that the effects at the Waterman Place / 

Ferry Road intersection can be required to be avoided or mitigated, 

rather than managed. 

13 The assessment matters for the proposed rule already refer to the 

following (under 15.2.5.3.2): 

c The extent to which traffic generated by the development 

may individually or cumulatively impact on amenity of the 

zone and the surrounding area, and the safety and 

efficiency of the transport network. 

14 I consider that the above provides sufficient certainty regarding the 

ability to require avoidance or mitigation of traffic effects associated 

with proposed development. 

ASSESSMENT OF TRAFFIC EFFECTS 

15 I have considered the potential traffic effects of the activities that 

would be permitted at the site under the Commercial zoning and 

compared these to those permitted under the notified Industrial 

zoning.  The specific commercial activities assessed are office activity, 

food and beverage and retail. 

16 In undertaking these assessments, the key focus is on the potential 

traffic generated by each relevant activity to Waterman Place.  In 

particular, the concern is the ability for traffic to exit Waterman Place 

during the weekday PM peak hour. 

Office Activity 

17 The Council’s proposed Industrial General zoning for the site is still 

subject to the High Trip Generator rule.  As a guide, the proposed 

rules in Chapter 7 (Transport) require an assessment of traffic effects 

for a general industrial site that has 830m2 GFA or greater1.  The 

same rule indicates that an office of 960m2 GFA would also require an 

assessment of traffic effects. 

                                       
1 Refer to 7.2.3.10 Rule 10 – High Trip Generators of the draft Chapter 7. 
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18 These thresholds are based on a threshold of 250 vehicle movements 

per day, so I have considered the peak hour traffic generation that 

would be associated with the office and industrial developments of the 

sizes set out above to identify whether the peak period traffic 

generation would be comparable between the two activity types.   

19 The following table sets out the peak hour and daily traffic generation 

predicted for both activities using traffic generation data from the 

NZTA Research Report 453 (Trips and Parking Related to Land Use).  

Given the correlation between the daily traffic generation predicted 

and the 250 vehicle per day traffic generation threshold of the 

proposed High Trip Generator rule in Chapter 7, I consider that these 

trip rates are entirely commensurate with those anticipated by Council 

when considering the types of development that could occur in the 

Industrial General and Commercial Zones. 

Table 1:  Peak Hour & Daily Traffic Generation Scenarios 

Activity Peak Hour 

Trip Rate2 

Peak Hour 

Traffic 

Generation 

Daily Trip 

Rate3 

Daily Traffic 

Generation 

Industrial4 

830m2 

2.7 22 30.0 249 

Office 

960m2 

2.5 24 26.1 251 

20 The above table identifies that office and industrial activities are 

anticipated to generate such a similar level of traffic during the peak 

periods that, in my opinion, it is unlikely to have a material difference 

in terms of road network operation.   

21 I have also considered the tidal nature of the traffic generated by 

these activities to further confirm this opinion, given the specific 

concern regarding traffic exiting Waterman Place.  The Institute of 

Traffic Engineers Trip Generation guide (ITE guide) indicates the 

                                       
2 Trip rates per 100m2 GFA 
3 Trip rates per 100m2 GFA 
4 Industrial based on Manufacturing in RR453. 
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following arrival / departure proportions for traffic in the PM peak 

hour: 

 Industrial:  21% arrivals and 79% departures; and 

 Office:  17% arrivals and 83% departures. 

22 Applying the above percentages to the peak hour traffic set out in 

Table 1 indicates that an industrial activity would generate 17 

departures compared to 20 departures associated with office activity.  

I consider that the difference between these two traffic generation 

estimates is sufficiently small to indicate that there is no material 

difference the anticipated traffic effects of an office development 

compared to the industrial activity. 

Food & Beverage Activity 

23 The High Trip Generator rule identifies that the development of 70m2 

Public Floor Area (PFA) of food and beverage activity would require an 

assessment of traffic effects.  As with the industrial and office trip 

rates, this floor area threshold can be traced back to trip rates in the 

NZTA Research Report 4535, in this instance relating to fast food 

activities.  

24 The comparable peak hour traffic generation rate associated with fast 

food developments from the NZTA report is 52.2 trips per 100m2 PFA.  

Keeping the same substitution of PFA for GFA (as identified for the 

daily traffic generation) would result in a peak hour traffic generation 

of 37 vehicles per hour for a 70m2 development.  This in turn equates 

to 18 departures per hour, which is similar to that of the permitted 

industrial activity6. 

25 The following table sets out other food and beverage activities that 

would have the same traffic effect as a compliant industrial site during 

the PM peak.  I have not included cafes as traffic generation data is 

not readily available for the weekday PM peak and I would anticipate 

that café traffic generation at that time of day would be very low 

                                       
5 NZTA RR453 identifies a trip rate of 362 vehicle movements per day per 100m2 GFA.  
Substituting the PFA for GFA indicates a daily traffic generation of 253 vehicle trips per day, 
which is not dissimilar to the High Trip Generator threshold. 
6 Based on 52% arrivals and 48% departures from the ITE guide for fast food. 
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because café trips generally occur through the morning to mid-

afternoon on weekdays, or at weekends.  

Table 2:  Food & Beverage Activities 

Activity Peak Hour 

Generation Rate 

per 100m2 GFA 

Percentage 

Departures7 

Resultant Floor 

Area in m2 

Bar8 15.6 34% 325 

Quality 

Restaurant9 

7.0 33% 750 

High Turnover 

Restaurant10 

10.4 41% 400 

26 The information in Table 2 identifies that a range of food and 

beverage activities could occur in a commercial zoning whilst 

generating no more exiting traffic than could otherwise occur from an 

Industrial Zoning.  As identified earlier, I also consider there is a 

solution to mitigate the potential traffic effects of a greater food and 

beverage development, which I will discuss in paragraph 34. 

Retail 

27 I’ve undertaken an assessment of the potential to develop the site for 

retail activities that could occur on the undeveloped section of the 

site.  The existing development appears to have a large floor plate, so 

I have reviewed the available data in the New Zealand Trips and 

Parking Database for bulk retail developments, excluding sites that 

include a key anchor tenant such as the Warehouse.  I also excluded 

weekend surveys as the critical issue under discussion is the weekday 

PM peak hour. 

28 The resultant average PM peak hour traffic generation rate is 3.22 

trips per 100m2 GFA.  Assuming an even split between arrivals and 

departures results in a departure trip rate of 1.61 trips per 100m2 

                                       
7 Taken from associated categories in the ITE guide. 
8 From NZTA Research Report 453 for bars 
9 Based on ITE Quality Restaurant data for PM peak of adjacent street traffic. 
10 Based on ITE High Turnover Restaurant data for PM peak of adjacent street traffic. 
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GFA.  Taking the 17 departing vehicles that are predicted for the 

permitted industrial activity indicates that a bulk retail development 

could have a floor area of approximately 1,080m2 and generate the 

same volume of departing traffic. 

29 I considered an alternate methodology of determining traffic 

generation rates associated with this potential retail development.  

Specifically, there is potential to look at a range of shopping centre 

sites in the New Zealand Trips and Parking Database that have a GFA 

of between 250m2 and 2,000m2.  These sites have a strong 

predominance towards small tenancy strip shopping with direct 

frontage to high volume roads that are likely to be heavily reliant 

upon visibility to passing traffic for their trade.  These are typified by 

sites at the Waimari Road / Maidstone Road intersection.  That data 

also includes shopping centres that incorporate supermarkets that 

lead to high traffic generation rates (such as the Clyde / Ilam 

shopping centre, Fendalton Mall and Avonhead Mall).  These are not 

commensurate with the type of development that has already 

occurred at Waterman Place nor the location of the undeveloped site 

toward the end of the cul-de-sac and with no visibility to passing 

traffic.  As such, I would anticipate that a proposal incorporating these 

types of retail activities would require a comprehensive 

redevelopment of the site that would lead to a full consideration of 

traffic effects. 

Other Commercial Activities 

30 The above assessments have covered the most likely activities that 

could occur with a commercial zoning.  I have briefly considered the 

remaining activities that would be permitted and I anticipate that a 

number of these would be unlikely to generate more exiting vehicle 

movements than those assessed above.  The assessment of retail 

activities undertaken above could be considered to cover the likely 

traffic generation from trade suppliers and second hand goods outlets.  

Other activities are likely to predominantly have arrivals in the PM 

peak (such as entertainment facilities and gymnasiums) or have peak 

periods that do not coincide with the PM peak hour (such as 

community facilities or spiritual facilities).   
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31 In addition, other commercial activities such as banks, travel agents 

and real estate agents are likely to close by 5pm, so peak period 

traffic would most likely be staff leaving the site and not dissimilar to 

office traffic. 

32 As such, I consider that the above assessments illustrate the point 

that a range of activities commensurate with a Commercial zoning 

could establish and have no greater traffic effect that would be 

permitted under the Industrial General zoning. 

Potential Access Solution 

33 As identified above, the existing site comprises 3,200m2 GFA of retail 

that has access to Waterman Place plus frontage to Ferry Road, whilst 

the northern section is undeveloped and can only take access from 

Waterman Place.  It is understood that the primary concern regarding 

traffic effects is the ability for vehicles to turn right out of Waterman 

Place during the PM peak hour.  There is the potential that a solution 

could be identified that essentially caps the traffic volume that can 

exit the site to Waterman Place such that the traffic will be no greater 

than could occur with the existing site and therefore the traffic effects 

of the development will be no worse than what currently occurs. 

34 The following diagram illustrates the intention of this solution.  The 

southern portion of the site would have ingress only from Waterman 

Place and the only egress would be a left turn only Ferry Road.  These 

restrictions would provide traffic capacity for the northern portion of 

the site to have ingress and egress to Waterman Place whilst not 

increasing the demand to turn right to Ferry Road above that which 

currently occurs. 
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Figure 1:  Indicative Access Restriction Diagram 

35 I have undertaken traffic modelling of the proposed access 

arrangements in order to assess the effects of the additional traffic 

arriving at the site upon the operation of the Ferry Road / Waterman 

Place intersection.  This model relies upon information presented in 

Appendix C of Mr Milne’s evidence (Council’s Transport Planning 

Expert) for existing traffic flows and delays experienced at the 

intersection.   

36 For the purposes of this assessment I have assumed that the 

additional development would be 3,300m2 GFA of retail at 2 

Waterman Place that has the potential to generate 106 vehicle 

movements per hour during the weekday PM peak11.  I’ve also 

assumed that these will be split evenly between arrivals and 

departures, so there could be 53 additional vehicle arrivals and I have 

apportioned these in accordance with the existing pattern of turning 

movements into Waterman Place.  An allowance has also been made 

                                       
11 Based on a trip rate of 3.22 vehicles per 100m2 GFA from the New Zealand Trips & Parking 
Database, as previously identified. 
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for the potential benefits associated with discounting some of the 

arrivals on the basis that they would already be travelling on Ferry 

Road at this time and simply divert into the proposed development.  

In my opinion, approximately 25% of trips could be considered to be 

pass-by on the basis that surveys of similar land uses indicates a 

range of 26% to 40% pass-by12.  The traffic model results are 

included in Attachment 1 of my evidence. 

37 I have also undertaken a sensitivity test to identify the effects if no 

allowance was made for the beneficial effects of pass-by traffic.  

These results are also included in Attachment 1.  The key results of 

the various traffic modelling scenarios are summarised in Table 3. 

Table 3:  Ferry Road / Waterman Place Intersection Modelling 

Results – PM Peak Hour 

 Right turn from 

Waterman Place 

Right Turn to 

Waterman Place 

Volume Delay(s) LoS

13 

Volume Delay(s) LoS 

Base Model 55 77 F 41 26 D 

Base + 

Development 

55 84 F 56 31 D 

Sensitivity 

Test 

55 91 F 56 33 D 

38 The results in Table 3 identify that the operation of the right turn into 

Waterman Place will be acceptable during the weekday PM peak.  The 

right turn is anticipated to operate at Level of Service D (where “A” is 

excellent and “F” is over-capacity).  This level of service is considered 

as within capacity and approaching the limit, although it would not be 

over-capacity until a delay of 50 seconds is reached. 

39 I note that the delay for vehicles turning right out of the site increases 

by up to 14 seconds as a result of the additional conflict created by 

                                       
12 Based on Institute of Traffic Engineers data for Hardware Stores, Shopping Centres and 
Electronics Superstores. 
13 Level of Service 
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vehicles entering the site.  However, I would anticipate that a similar 

if not worse effect could occur with a permitted activity occurring on 

the undeveloped land under the Industrial General Zoning proposed 

by Council because of the ability for additional traffic to exit to 

Waterman Place. 

40 I have also considered the traffic effects of the proposed left turn exit 

to Ferry Road.  Whilst I have not specifically modelled it’s operation, 

the left turn from Waterman Place currently operates well with a 

greater volume of traffic than would occur at the 2 Waterman Place 

exit.  As such, I anticipate that this left turn would operate 

satisfactorily.  No effects are anticipated on through traffic on Ferry 

Road because the proposal is for exiting vehicles only, meaning Ferry 

Road traffic can continue to proceed uninterrupted. 

41 There is a disadvantage with the proposed access arrangements for 

drivers that would otherwise seek to turn right toward the City from 2 

Waterman Place.  This is primarily a concern for drivers heading to 

areas south of the Central City as other destinations to the east of the 

site can be generally accessed via Humphreys Drive and Linwood 

Avenue.  As such, the proportion of drivers disadvantaged by this is 

considered to be low and unlikely to result in adverse effects on the 

road network.  It would also only affect users of this site and not 

other properties on Waterman Place. 

42 Whilst the above assessment has been undertaken specifically for a 

retail development, there would appear to be no reason why the same 

principle could not be used to mitigate the traffic effects of a range of 

other activities that are permitted in the Commercial zone. 

Other Mitigation Measures 

43 I have considered other potential traffic mitigation measures at the 

Ferry Road / Waterman Place intersection.  In my opinion, whilst 

traffic signals could be used to alleviate the delay for traffic exiting 

Waterman Place, these will delay through traffic on Ferry Road.  I 

would anticipate that this is would not be an acceptable solution given 

the primacy of Ferry Road in the road hierarchy. 
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44 I also considered the potential to restrict traffic exiting Waterman 

Place to left turn out only (whilst still providing inbound left and right 

turn movements).  This would result in disadvantages for other users 

of Waterman Place and may be objected to on that basis.   

COUNCIL’S TRANSPORT PLANNER’S EVIDENCE 

45 I have read Mr Milne’s evidence (dated 13 April 2015) regarding this 

submission.  I do not disagree with his opinion, but note that further 

work has taken place since that evidence was lodged.  In particular, 

the original submission that Mr Milne reviewed did not include any 

rules associated with the site, the comparison of traffic generation 

data or the example as to how the potential traffic effects of a 

Commercial zone could be mitigated. 

46 I consider that the above discussion on the traffic generation rates 

associated with a range of activities and considering these in relation 

to the primary concern of traffic exiting the development to Waterman 

Place gives assurance that a Commercial zoning need not have any 

worse an effect than a compliant industrial development.  

Furthermore, the alternative access solution identified illustrates a 

way in which the potential adverse effects from an activity on the 

currently undeveloped section of the site could be mitigated, if 

required. 

47 I am continuing to work with Council on this matter with the aim of 

resolving traffic concerns. 

CONCLUSION 

48 A Commercial zoning is being sought for 2 Waterman Place with an 

upper limit of 6,500m2 GFA of retail development, which I understand 

is consistent with the existing zone entitlement.   

49 The proposed rule (requiring restricted discretionary resource consent 

for more than 250 vehicle trips per day) augments the proposed High 

Trip Generator rule and would require avoidance or mitigation of 

adverse effects at the Ferry Road / Waterman Place intersection.  This 

would necessitate specific consideration of the traffic effects on the 
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Council’s strategic infrastructure (i.e. on Ferry Road as a Minor 

Arterial). 

50 I have used the same source of trip rate data (where relevant and 

possible) to determine peak hour traffic generation rates for activities 

as was used by the Council when determining the High Trip Generator 

rule.  A comparison of these rates identifies a range of activities that 

could occur under a Commercial zoning that would have the same or 

similar traffic effects as the Industrial General zone.  Notably, the PM 

peak hour traffic effects of a permitted 830m2 general industrial site 

could be expected to have the same traffic effects as: 

(a) 960m2 GFA of office; 

(b) 325m2 to 750m2 of general food and beverage activity 

(excluding fast food); and  

(c) 1,080m2 of bulk retail. 

51 An alternative way of expressing the above is to say that the 

Industrial General zoning of the site enables an increase in traffic 

generation to Waterman Place that is commensurate with a range of 

Commercial activities.   

52 I have presented another potential solution that would enable greater 

development of the undeveloped part of the site by restricting access 

to Waterman Place to redistribute the traffic effects of the existing 

development to provide traffic capacity.  Whilst that assessment was 

undertaken for retail, the principle applies to any development at the 

site. 

53 I consider that the traffic effects of the proposed Commercial zoning 

of land at 2 Waterman Place will be no worse than could occur under 

the Industrial General zoning. 

 

Nicholas Fuller 

24 April 2015  
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ATTACHMENT 1: Ferry Road / Waterman Place Intersection 

Modelling Results 



MOVEMENT SUMMARY
Site: Waterman Place / Ferry Road

Existing
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Ferry Road
5 T1 677 5.0 0.358 0.0 LOS A 0.0 0.0 0.00 0.00 49.9
6 R2 41 5.0 0.231 26.0 LOS D 0.8 5.6 0.87 0.96 36.4
Approach 718 5.0 0.358 1.5 NA 0.8 5.6 0.05 0.06 48.9

North: Waterman Place
7 L2 64 0.0 0.102 9.1 LOS A 0.4 2.5 0.64 0.83 44.1
9 R2 55 2.0 0.639 76.9 LOS F 2.3 16.3 0.97 1.10 24.1
Approach 119 0.9 0.639 40.3 LOS E 2.3 16.3 0.79 0.95 31.9

West: Ferry Road
10 L2 114 5.0 0.484 4.6 LOS A 0.0 0.0 0.00 0.07 49.0
11 T1 811 2.0 0.484 0.0 LOS A 0.0 0.0 0.00 0.07 49.5
Approach 924 2.4 0.484 0.6 NA 0.0 0.0 0.00 0.07 49.5

All Vehicles 1761 3.3 0.639 3.6 NA 2.3 16.3 0.07 0.12 47.5

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 (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 6.1 | Copyright © 2000-2015 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: NOVO GROUP LIMITED | Processed: Thursday, 16 April 2015 4:54:50 p.m.
Project: S:\Novo Projects\020-100 Favourites\021 Carter Group\021013 Carter DPR submissions\Ferry - Waterman.sip6



MOVEMENT SUMMARY
Site: Waterman Place / Ferry Road + Dev

Existing
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Ferry Road
5 T1 673 5.0 0.356 0.0 LOS A 0.0 0.0 0.00 0.00 49.9
6 R2 56 5.0 0.347 31.3 LOS D 1.2 8.8 0.90 1.01 34.5
Approach 728 5.0 0.356 2.4 NA 1.2 8.8 0.07 0.08 48.3

North: Waterman Place
7 L2 64 0.0 0.100 9.0 LOS A 0.4 2.5 0.63 0.83 44.1
9 R2 55 2.0 0.669 83.8 LOS F 2.4 17.3 0.98 1.11 23.0
Approach 119 0.9 0.669 43.4 LOS E 2.4 17.3 0.79 0.96 31.1

West: Ferry Road
10 L2 155 5.0 0.502 4.6 LOS A 0.0 0.0 0.00 0.09 48.8
11 T1 800 2.0 0.502 0.0 LOS A 0.0 0.0 0.00 0.09 49.4
Approach 955 2.5 0.502 0.8 NA 0.0 0.0 0.00 0.09 49.3

All Vehicles 1802 3.4 0.669 4.2 NA 2.4 17.3 0.08 0.14 47.1

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 (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 6.1 | Copyright © 2000-2015 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: NOVO GROUP LIMITED | Processed: Thursday, 16 April 2015 4:58:03 p.m.
Project: S:\Novo Projects\020-100 Favourites\021 Carter Group\021013 Carter DPR submissions\Ferry - Waterman.sip6



MOVEMENT SUMMARY
Site: Waterman Place / Ferry Road + S Test Dev

Existing
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Ferry Road
5 T1 677 5.0 0.358 0.0 LOS A 0.0 0.0 0.00 0.00 49.9
6 R2 56 5.0 0.359 32.6 LOS D 1.2 9.1 0.90 1.01 34.1
Approach 733 5.0 0.359 2.5 NA 1.2 9.1 0.07 0.08 48.2

North: Waterman Place
7 L2 64 0.0 0.102 9.1 LOS A 0.4 2.5 0.64 0.83 44.1
9 R2 55 2.0 0.696 90.5 LOS F 2.6 18.2 0.98 1.12 22.1
Approach 119 0.9 0.696 46.6 LOS E 2.6 18.2 0.80 0.97 30.2

West: Ferry Road
10 L2 155 5.0 0.507 4.6 LOS A 0.0 0.0 0.00 0.09 48.9
11 T1 811 2.0 0.507 0.0 LOS A 0.0 0.0 0.00 0.09 49.4
Approach 965 2.5 0.507 0.8 NA 0.0 0.0 0.00 0.09 49.3

All Vehicles 1817 3.4 0.696 4.4 NA 2.6 18.2 0.08 0.14 46.9

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 (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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