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1.

Thank you for the invitation to comment on the Waitohi Picton Ferry Precinct Redevelopment fast
track application under the COVID-19 Recovery (Fast-track Consenting) Act 2020.

2.

As a unitary authority Marlborough District Council (“Council”) has the functions, duties and powers
of both a territorial authority and a regional council. Such functions, duties and powers span a
diverse range of matters and include the following, amongst many others:
• The promotion of the social, economic, environmental and cultural wellbeing of communities
under the Local Government Act 2002.
• To minimise and prevent damage by floods under the Soil Conservation and Rivers Control
Act 1941.
• Regional land transport planning under the Land Transport Management Act 2003.
• Integrated management of the natural and physical resources of the region, including the
control of the use of land under the Resource Management Act 1991.

3.

The comments contained in this letter are drawn from various Council staff with considerable
experience in their respective fields of expertise. The comments concern the following six broad
matters:
• Flooding;
• Roads and Traffic;
• Contaminated Land Management;
• Landscaping;
• Access to Sewage Pumping Station; and
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• Connections to Council Services
4.

We address each of these matters in turn.

Flooding
5.

The existing ferry precinct is to a large extent located on land that was reclaimed from the Waitohi
estuary in various stages up until the early 1970s. The majority of the reclaimed land sits at a
higher elevation to the land immediately to the south bordering Dublin Street. This means that
properties within lower York Street (for example) will experience flooding from the Waitohi River
well before water levels reach the height of the reclamation. This occurred during a flood in
February 2004. We attach in Appendix 1 an oblique aerial photograph of that flood, which was
assessed to be a 200-year annual recurrence interval event.

Culvert Capacity
6.

During reclamation in about 1970, provision was made for continued river outfall to the harbour for
the Waitohi River and Kent Street Drain through three large box culverts (“triple culverts”).
Following the 2004 flood event Council reviewed the flood flows that could be expected at the inlet
to the triple culverts and looked at options to increase the capacity. The two key findings were that:
a)

The capacity of the triple culverts is less than the minimum desirable 1 in 50 year flood size;
and

b)

Costs to increase the capacity of the triple culverts were largely driven by the costs of
removing and replacing the overlying infrastructure, and that any such work would need to
wait until a future redevelopment of the ferry precinct.

7.

In the meantime Council undertook hydraulic improvements to the entry of the culverts, developed
the Waitohi Domain reserve flood buffer/return stopbanking and prepared flood hazard mapping of
lower Picton to reflect the current flood risk. We attach in Appendix 2 a flood hazard map from
Council’s regional plan.

8.

More recently, Council staff have explored various options with KiwiRail and Port Marlborough for
improving the capacity of the triple culverts. Completed work includes a review of the Waitohi River
catchment hydrology by WSP (attached as Appendix 3) and a review of the existing triple culvert
hydraulic capacity and options to increase that capacity, again by WSP (attached as Appendix 4).
The latter report identifies that feasible options are available to significantly improve the capacity of
the triple culverts, and that these options can also address existing structural degradation issues
caused by salt water in the seaward two-thirds of the triple culverts.

9.

Our preferred feasible option to increase the capacity of the triple culverts involves removing the
existing culvert lids, raising the culvert walls by about 500 millimetres and replacing the lids with
new smooth underside lids supported on the existing culvert U-sections. Such an option appears
to be completely compatible with the proposed rail, road and parking areas that would be placed on
top of the repaired triple culverts.

10.

If completed over the full length of the triple culverts this would provide a substantial increase in
flood capacity and thereby protect the homes and businesses of the lower Dublin Street area from
increased severity and frequency of flood events. In the event these upgrades to the culverts were
not enabled and undertaken at the time of redevelopment of the Ferry Precinct there would be
limited future opportunity to improve hydraulic capacity and reduce flood risk to surrounding areas.

11.

A further important consideration is that sea level rise by later this century is predicted to have a
dramatic effect on the future capacity of the triple culverts if not upgraded, to the point where the
lower Dublin Street area of Picton could be flooded every 10 to 20 years, even with other flood
reduction measures in place.

Lagoon Road Overflow
12.

The second key aspect to flood mitigation in lower Picton is the presence of an overland flowpath
down Lagoon Road to the sea. We attach in Appendix 5 a series of four drawings showing the
approximate route of that existing flowpath.
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13.

The proposed redevelopment involves further filling of the existing reclamation to raise all of the
new infrastructure to protect it from sea level rise and reduce the steepness of the main trunk rail
line heading south. In the absence of a functional Lagoon Road overflow, the proposed filling
would extend the existing flood hazard areas further southwards and begin to affect more
residential properties south of Dublin Street. It is therefore imperative that the proposed
redevelopment maintains and enhances a fully functional flood overflow down Lagoon Road to the
sea.

14.

While the applicant’s drawing C-1655 appears to provide for the continuation of this flowpath, no
details appear to have been provided to demonstrate the design capacity and proposed finished
levels of this flowpath from the breakout points in the Kent Street Drain to the sea.

Other Flooding Matters
15.

A new 84-metre long concrete retaining wall is proposed between the railway corridor and the
Waitohi River (Package 2B). Due to the proximity of the existing railway corridor and nearby
Market Street houses, the proposed wall is alongside an existing pinch point in the river’s flood
capacity. It is imperative that the proposed retaining wall does not reduce the river’s flood capacity
at this point. While this has been acknowledged by proposed condition 3(b) of Package 2B, it
would be prudent to ensure final construction details are submitted to Council prior to construction,
for confirmation that flood capacity would not be reduced at this point of the river.

16.

Secondly, the applicant proposes to utilise during construction a significant portion of the Waitohi
Domain as a contactors site establishment area. The domain is identified as a Level 3 Flood
Hazard area and forms a flood detention basin to mitigate flooding of nearby businesses. Use of
the domain during construction and subsequent reinstatement works must be compatible with the
flood management purposes of the domain.

Recommendations
17.

From the above identified matters, we consider that the following requirements should be imposed
on the subject resource consents:
a)

As far as practically possible, increase the capacity of the existing triple culverts to achieve
or exceed the 1 in 50 year flow capacity as determined by the WSP hydrology review in
Appendix 3.

b)

Ensure that the redevelopment maintains and improves a fully functional flood overflow from
the Kent Street Drain down Lagoon Road to the sea, including a flow path width no narrower
than existing.

c)

Require the final construction details of the proposed retaining wall alongside the Waitohi
River to be submitted to Council prior to construction, for confirmation that flood capacity
would not be reduced at this point of the river.

d)

Require the existing flood capacity of the triple culverts, the Waitohi Domain and adjoining
sections of Waitohi River and Kent Street Drain to be maintained during the construction
period, unless specifically allowed for and agreed by Council as part of the construction
management plans.

Roads and Traffic
Construction Effects – Dublin Street
18.

The Integrated Transport Assessment has recommended the construction of an overbridge on
Dublin Street at the railway crossing as the redevelopment of the terminal will require this crossing
to be closed for periods of up to an hour at a time and this represents an inconvenience to the
public. However, the Construction Report states that to construct the overbridge, Dublin Street will
be closed for a period of 16 months, including pedestrian access. Presently a lot of pedestrians
use Dublin Street for access around the township and deviating via Wairau Road is too far.

19.

The Integrated Transport Assessment does not appear to provide any information on the effects of
this 16-month closure and how the effects may be mitigated. Section 6.1 states that “traffic
volumes are not large enough to cause any capacity problems in the network.”
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20.

Preliminary assessment of the Broadway / Auckland Street intersection undertaken by Marlborough
Roads suggests that the delays on Broadway are likely to increase from 20 seconds in 2019 to 220
seconds per vehicle (a ten-fold increase) in 2023 due to the diversion of Dublin Street traffic to this
location. Effects at other intersections have not been assessed, but are likely to occur.

21.

The closure of Dublin Street also means that there is only a single crossing of the railway lines
during the 16 month period and any closure to this crossing point will affect the residents of Picton,
cross town emergency services response, national freight movements and tourists on the ferry.

22.

The project specific Construction Management Plan is required to identify appropriate measures
and controls to manage the traffic and off-site parking. The plan does not have any monitoring
requirements to ensure that the effects are maintained within reasonable levels.
Suggested Additional Conditions

23.

Additional conditions in Package 2A to be added:
• Prior to constructing the Dublin Street overbridge, the applicant must assess the impact of
the closure of Dublin Street, and implement measures to mitigate any adverse effects.
• Monitoring surveys shall be undertaken every Friday during times of construction in affected
areas between the hours of 10:00 and 14:00. Should delays be above an average of 30
seconds per vehicle for a continuous four hour period, or above 60 seconds per vehicle for a
continuous 30 minute period, the applicant will devise a method for mitigating these effects
and implement these methods within 10 working days.
The records will be retained by the consent holder and will be provided to the Marlborough
District Council within 5 days of the surveys being undertaken.
Intersections to be monitored:
•
•
•
•
•

Broadway / Auckland Street
Dublin / Auckland Street
Broadway / Devon Street
Devon / Auckland Street
Any other intersections deemed necessary by Council once construction has started

• Pedestrian and cycle access through Dublin Street must be maintained during all stages of
construction.
• Site specific traffic management plans must be prepared in accordance with the Waka
Kotahi New Zealand Transport Agency’s Code of Practice for Temporary Traffic
Management.

Construction Effects – Construction Yards
24.

The project is likely to require several construction yards in different areas. The Construction
report and Integrated Transport Assessment lack information on where the yards will be for the
changes required outside of the Port area. Council already receives regular complaints arising
from trucks parking on local residential streets that are waiting for a ferry. The only mention of
storage is the use of Waitohi Reserve.
Suggested Additional Conditions

25.

Additional conditions to be added:
• Construction vehicles will not be permitted to park within Council road reserve without the
prior written permission of Marlborough Roads.
• There will be no storage of plant, equipment or material within Council road reserve without
the prior written permission of Marlborough Roads.
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Construction Effects – Picton School
26.

Picton Primary school is located in the block surrounded by Buller Street, Kent Street, Broadway
and York Street. The increase in construction traffic, in particular the 9,600 trucks carrying fill to
the site will need to pass the school, including the start and finish times for the school when
children will trying to cross the road in the vicinity of the school. As child safety is already a
concern to the community, the pedestrian crossing on Kent Street has been upgraded to include
kerb extensions and red seal.
Suggested Additional Condition

27.

Additional condition to be added:
• Heavy construction vehicles over 7 tonne are restricted from Buller Street, Broadway, York
Street and Kent Street between Broadway and Buller Street on weekdays between the hours
of 8:30 to 9:15 and 14:30 to 15:30 during the school terms. Purposes for which heavy
vehicle movements may occur during this period are:
i)

Where due to unforeseen circumstances it is necessary to complete an activity that
has commenced and cannot be deferred.

ii)

In case of emergency.

Construction Effects – Noise
28.

Draft condition 2.14 (c) states that piling will be restricted to the hours of 7am to 10pm, seven days
a week. We do not consider this to be satisfactory.
Suggested Condition

29.

Condition 2.14.1 (c) to be amended as follows:
• That piling will be restricted to the hours of 07:00 to 19:00 Monday to Friday and 08:00 to
18:00 Saturday and Sundays, except where in-water piling is further constrained by condition
2.14.1(e)(i).

Operational Effects – Property Access
30.

The construction of the Dublin Street overbridge requires modification to several properties
including their access arrangements. The Integrated Transport Assessment notes that most of the
changes intended do not meet the rules of the Proposed Marlborough Environment Plan. These
include requiring vehicles to reverse onto SH1 and gradients that exceed recommended practice.
The Integrated Transport Assessment includes a series of recommendations however these do not
appear to have been carried over into the proposed consent conditions.

31.

The proposed access to 49 Auckland Street does not comply with Council’s Code of Practice for
Land Development due to gradient. It also appears not comply with AS/NZS 2890.1 Off Street
Parking facilities, as the change in gradient in the ramp design may result in vehicles bottoming
out.
Suggested Conditions

32.

The following conditions are suggested:
• A minimum height clearance of 3.0 m is required under the Dublin Street overbridge for
vehicle access to the Council pumping station.
• A minimum 3.5 metre wide concrete vehicle crossing must be constructed from the kerb to
the boundary of 24 Dublin Street, 45 Auckland Street and 61-65 Auckland Street in
accordance with Council’s Code of Practice for Subdivision and Land Development dated
June 2008. If the new entranceway is not directly adjacent to an existing entranceway, there
must be at least a separation distance of 7.5 metres between the centreline of the new
vehicle crossing and the centreline of the successive vehicle crossing. Prior to the
commencement of works, the consent holder must provide Council with confirmation
obtained from Council’s Roading Authority that the location, size, and construction details
meet the required standards.
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• A minimum 6.0 metre wide heavy duty concrete vehicle crossing must be constructed from
the kerb to the boundary of 49 Auckland Street in accordance with Council’s Code of
Practice for Subdivision and Land Development dated June 2008. If the new entranceway is
not directly adjacent to an existing entranceway, there must be at least a separation distance
of 7.5 metres between the centreline of the new vehicle crossing and the centreline of the
successive vehicle crossing. Prior to the commencement of works, the consent holder must
provide Council with confirmation obtained from Council’s Roading Authority that the
location, size, and construction details meet the required standards.
• The consent holder will be responsible for undertaking any boundary changes required to
provide the property access requirements for 49 and 61-65 Auckland Street. The consent
holder must provide Council with confirmation obtained from Council’s Roading Authority that
the access provisions meet the required standards.
• Property access must be maintained to 24 Dublin Street after the completion of the Dublin
overbridge. The consent holder will be responsible for providing a suitable right of way over
26 Dublin Street and/or 1 Market Street. The consent holder must provide Council with
confirmation obtained from Council’s Roading Authority that the access provisions meet the
required standards.
• A turn around area must be provided for 45 Auckland Street. The consent holder will be
responsible for undertaking a boundary change or other legal mechanism for this to occur.
The consent holder must provide Council with confirmation obtained from Council’s Roading
Authority that the access provisions meet the required standards.

Operational Effects – Auckland / Dublin Street Intersection
33.

The WSP Plans entitled: Port Marlborough New Zealand Limited / KiwiRail, Waitohi Picton Ferry
Precinct Redevelopment, Civil Concept Design, Application 2A, dated 11.11.2020 does not indicate
the form of intersection control that will be constructed as part of the Dublin Street overbridge. The
overbridge and redevelopment of the terminal is likely to alter the traffic patterns in the area.
Suggested Conditions

34.

We propose the following conditions to be added:
• Upon completion of the Dublin Street overbridge, the intersection of Dublin Street / Auckland
Street shall be reinstated with suitable traffic control to be approved by Marlborough Roads.
• Give way/stop signs, road markings, and road name signs complying with the Waka Kotahi
New Zealand Transport Agency Traffic Control Devices Manual (dated December 2008) may
need to be placed at the intersection of Auckland Street and Dublin Street. Following
construction and at the design phase, the consent holder must consult and obtain written
confirmation from Council’s Roading Authority that all road markings or signs required by
them have been installed correctly to meet these standards. The consent holder must
provide a copy of this confirmation to Council.

Operational Effects – Lagoon / Dublin Street Intersection
35.

th

The 85 percentile summer sailing in 2029 is estimated to have 325 vehicles on it. The Integrated
Transport Assessment states that the capacity of the Lagoon Street / Dublin Street intersection is
15 vehicles per minute. This will require at least 20 minutes for vehicles to disembark, and up to 35
minutes if a Bluebridge ferry arrives at the same time. The only mitigation given is that vehicles will
be held in the marshal yard for up to 35 minutes, after a 3.5 hour sailing. Vehicles coming out of
the Port on Lagoon Road will have priority over vehicles on Dublin Street. This could result in
lengthy delays for Dublin Street traffic at this intersection.
Suggested Condition

36.

We propose the following condition to be added:
• The Lagoon Road / Dublin Street intersection will be upgraded to ensure that traffic on the
western, southern and eastern approaches to the intersection do not have average delays
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that exceed 30 seconds per vehicle in any one hour period within 3 years of the
redevelopment being operational.

Operational Effects – Overflow Parking
37.

The proposal allows for a significant increase in ferry loadings, including both vehicles and foot
passengers. Foot passengers will generate parking demands within the terminal area for both
rental vehicles and passengers being dropped off and collected. In addition, it is likely that there
will be more staff employed by Interislander with the increased loadings.

38.

The redevelopment proposes to increase the number of carparks provided by two (from 279 to
281). The 279 existing carparks includes 152 public carparks, the rest being reserved. Surveys
undertaken show that during peak times, the carpark is already 83% occupied. These surveys
included the reserved spaces, and at peak times the public areas were over 90% occupied.

39.

The Integrated Transport Assessment estimates that parking demand in the future will increase by
37% (Section 5.6.1.3).

40.

The applicant has recommended parking monitor surveys to be included in the resource consent
conditions. The monitoring surveys need to be undertaken on two days between 23 December and
31 January within the site. A parking strategy needs to be developed and implemented if the
parking surveys show occupancy levels exceeding 90%.

41.

We consider that these monitoring surveys are not stringent enough as the two survey days can be
chosen during light periods within the time frames specified and the Integrated Transport
Assessment already loosely provides a parking strategy which would clearly be failing if the parking
surveys exceeded 90%. The survey also does not cover on street overflow south along Auckland
Street and beyond, which is likely to happen in periods of high demand.
Suggested Amended Condition

42.

Condition 1.14 (a) to be amended as follows:
• The consent holder shall monitor usage of the on-site carparking area that services the ferry
terminal building. This monitoring shall involve onsite parking surveys to determine car park
occupancy rates in non-restricted carparks (ie those available to visitors to the terminal and
excludes staff parking, bus parking and rental car areas). The survey will include at least two
th
peak days (where the foot passenger numbers are above the 85 percentile sailing), starting
five years from the implementation of this resource consent, and then annually for the
following five years.

43.

Condition 1.14 (b) to be amended as follows:
• The purpose of this monitoring is to determine whether the number of on-site car parking
spaces provided is generally adequate to meet demand. If a survey in any year indicates
greater than 90% average occupancy for more than two successive hours on any survey
day, the consent holder shall develop and implement a car parking strategy. The average
hourly occupancy shall be calculated over the periods in the day which begin one hour
before a ferry arrives and end one hour after a ferry departs.

44.

Condition 1.14 (c) to be amended as follows:
• The carparking strategy will list methods the consent holder will progressively use to better
manage carparking supply until monitoring surveys show that the average occupancy of nonrestricted carparks is below 90% for the period which begin one hour before a ferry arrives
and end one hour after a ferry departs.

45.

Condition 1.14 (d) to be amended as follows:
• The records will be retained by the consent holder and will be provided to the Marlborough
District Council within 30 days of the surveys being undertaken.
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Review Condition
46.

Draft condition 3 states that conditions can be reviewed annually due to unforeseen effects. Given
the nature and complexity of the project, and the fast tracking process, it is considered that the
conditions may need to be changed more regularly, particularly as the designs have not yet been
finalised.
Suggested Amended Condition

47.

Condition 3 (a) to be amended as follows:
• In accordance with section 128 of the Resource Management Act 1991, the Marlborough
District Council may review the conditions of this consent for the purpose of ensuring
unforeseen adverse effects are avoided, remedied or mitigated. Such a review can be
undertaken after the designs have been finalised, and six monthly thereafter with notice of
review for such purposes may be given between 1 February to 30 July for the duration of the
consent.

Additional Conditions
48.

The Dublin Street overbridge will be vested to Council after completion and Council will require asbuilt plans and Ramm data for Council’s records.

49.

The draft conditions do not include some standard conditions Council places on consents.
Suggested Conditions

50.

We propose the following condition to be added:
• The applicant must provide as built plans and Ramm data for any infrastructure being
completed within Council road reserve, or any asset that will be vested to Council upon
completion of the project.

51.

We propose the following conditions to be added, noting these are standard conditions on
Marlborough subdivision resource consents:
• New road carriageways must be constructed to at least the standard as indicated in
Council’s Code of Practice for Subdivision and Land Development, dated 26 June
2008. The carriageways must be two coat sealed (or some other surface approved by
Council) to a minimum driveable width, which has been confirmed by Council’s Roading
Authority.
• Any new road(s) must have kerb and channelling installed on both sides for their full length.
• A 1.4 metre wide concrete footpath must be constructed on both side of any new road(s).
• The carriageway of any new road must be designed to act as a stormwater secondary
overflow path.
• LED lighting with totally underground reticulation must be installed in any new road. Prior to
the commencement of works, the consent holder must check with Council’s Roading
Authority that the proposed lighting plan meets the necessary standards. Following
installation, the consent holder must obtain confirmation from Council’s Roading Authority
that the lighting meets the necessary standards, and provide a copy of that confirmation to
Council.
• The berm areas of any new roads must be top soiled and grassed to Council's satisfaction.
• All road signs, road markings, and road name signs must comply with the Waka Kotahi
New Zealand Transport Agency Traffic Control Devices Manual (dated December
2008). Following construction and at the design phase, the consent holder must consult and
obtain written confirmation from Council’s Roading Authority that all road markings or signs
required by them have been installed correctly to meet these standards. The consent holder
must provide a copy of this confirmation to Council.
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• An appropriately experienced chartered professional engineer must design, supervise the
construction, and upon completion certify the roads. The formation of the roads is to comply
with Council's Code of Practice for Subdivision and Land Development dated 26 June 2008.
• Prior to installing any pipe or passing water through any pipe the Consent Holder must
consult and come to an agreement with Assets and Services Department of Marlborough
District Council in regards to the adequate access required to maintain, operate, and replace
the pipe and associated structure which lies beneath any altered road.
52.

We request these advice notes to be added, noting these are standard advice notes on
Marlborough subdivision resource consents:
• A Corridor Access Request (CAR) must be lodged with Council’s Roading Authority prior to
any works within road reserve, including the installation of services and vehicle
entranceways.
• The proposal that is the subject of this permit/consent involves the installation of pipelines
and/or infrastructure within the road reserve/public land. Before any work commences you
are advised that a licence to occupy this land must be obtained. Please contact APL
Property, Blenheim, for further information.

Contaminated Land Management
Application Appendix O
53.

The Preliminary Site Investigation (PSI) has appropriately covered both the current and historical
state of the area, and due to much of the site having been sealed with tarmac/concrete, historic
contamination only a risk if the underlying fill is excavated/disturbed.

54.

The Detailed Site Investigation (DSI) has given an over view of contaminant levels across both the
terrestrial site and the marine area, but sampling challenging particularly in the marine area.
Results show levels suitable for land use but contaminant levels require management in regards to
disposal location(s). Agree that further sampling should be undertaken throughout the works to
determine and managed both potential risks and appropriate disposal location(s).

55.

No sampling undertaken in Waitohi Domain – surface soil to be stripped, uncertain as to storage
location on the site.

56.

DSI summary/recommendations acceptable – although please note comment below in regards to
“managed fill” in CMP.

Application Appendix N
57.

On concept design plan 5MB987C-WSP-01-22-DR-C-1032 (Appendix CA Part 1 (1of 4) –
Construction Laydown Areas Waitohi Reserve – Where is the proposed storage area for topsoil
which is being stripped from the reserve?

58.

On concept design plan 5MB987C-WSP-01-ZZ-DR-C-1031 (Appendix CA Part 1 (1of 4) – spoil
storage and lay-down /spoil storage areas identified – are these permanent storage areas? i.e.
disposal areas or just temporary? And are these for all soil – cleanfill and non-cleanfill?

Application Appendix Va
59.

Managed fill facilities are not available within the region, disposal options are either cleanfill or
landfill. Fill with contaminant levels below MDC cleanfill limits or regional background levels, if not
stated in MDC cleanfill contaminants list, must be disposed of at Bluegums landfill, or taken out of
region.

60.

Stockpile management – will stockpiles of potential contaminated soil be stored directly on the
ground surface or isolated? If directly on the ground surface will testing be undertaken once the pile
has been removed to ensure ground contamination has not occurred.
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61.

The statement at 7.4.6 of the CMP that Waitohi Reserve is a “non-verified HAIL” is incorrect. The
Waitohi Domain PN527605 is a Verified HAIL Site. However, the CMP is correct that an NESCS
discretionary consent is required for soil disturbance on this area.

62.

A Dredging Management Plan is referred to as to be appended to the final CMP but this has not be
detailed as a requirement in conditions of consent at 2.3.

Application Appendix AB – Package 2A
63.

Condition 1.10 Waitohi Reserve – addition of management requirements for the site for the period
post completion of construction works and grass cover establish sufficiently to prevent erosion and
dust/off site sediment movement.

64.

Condition 1.11 Dredge Spoil Management – notation to also refer to existence of Dredging
Management Plan.

65.

Condition 2.3 – addition of Dredging Management Plan and subsequent details as per other
management plans detailed in conditions 2.8-2.14. there is only a mention of the DMP in 2.9 but no
details.

66.

Review Condition 3 – is review period long enough and at a suitable time of year to ensure
conditions have been reviewed by Council?

Landscaping
67.

Council’s Parks and Open Spaces team is responsible for maintenance of the Waitohi Domain.
Following construction the applicant proposes reinstatement of the domain’s green space and
additional planting and access within the domain. The selection of such planting needs the
agreement of Council staff to ensure it is compatible with ongoing management of the domain.

68.

Council’s Parks and Open Spaces team is also responsible for the maintenance of street trees and
garden beds. The following matters should be taken into account for the final design of the Dublin
Street overbridge:
• The proposed wall gardens should be removed due to the difficulty and expense of
maintenance.
• A bollard should be considered at the northern end of Market Street to secure the domain
from unauthorised vehicle access.
• Informational and directional signage is needed.
• Lighting is required under and around the overbridge.
• An anti-graffiti coating on the bridge graphic is required.

Access to Pumping Station
69.

Council’s Assets and Services team is responsible for the operation of reticulated water, sewer and
stormwater services throughout Picton. An existing sewer pump station is located immediately to
the north of the proposed Dublin Street overbridge. This pump station collects and pumps all of
Picton’s sewage to the wastewater treatment plant. Uninterrupted access to the station is therefore
required during the proposed construction works.
Recommendation

70.

We consider that the following requirement should be imposed on the subject resource consents:
• The proposed construction works must not impede access at all times to the existing Dublin
Street Pump Station. In the event that Dublin Street is closed during construction works, an
alternate access must be provided to the Dublin Street Pump Station.
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Connections to Council Services
71.

Council’s Assets and Services team has considered the effects of the proposal on Council’s
reticulated services in the area and recommended the following restrictions/obligations be imposed:
• Water can be provided to the new Ferry Terminal and facilities providing water use does not
exceed the following parameters;
i)

The peak day volumes show an increase of 40 m³ by 2033 and 50 to 55 m³ by 2043.

ii)

The peak flow rates show an increase of 2 L/s – 2.2 L/s.
Water will be metered with the appropriate water supply charges being met

iii)

Reduced Pressure Zone (RPZ) backflow prevention devices will be required on all
water connections to the terminal facilities and wharf area

iv)

Water cannot be used to fill the potable water supplies on the Ferries. Picton does not
have the capacity to meet the short term high demand necessary to achieve this.

v)

Wastewater produced by this water use can be catered for subject to tradewaste
consent and charges.

• Any proposed works within the proximity of Council water, sewer and stormwater
infrastructure shall be designed and certified by a charted professional engineer to Council
Code of Practice requirements to ensure that the existing services remain in place to the
approval of Councils Infrastructural Projects Engineer.
• Prior to any alteration to Council infrastructure commencing, a design plan must be provided
to Councils Infrastructural Projects Engineer for approval.
• Upon completion, an As Built Plan showing location and depth must be provided to
Council. As Builts shall include coordinates of any surface features in terms of NZTM.
• Any alteration to the Waitohi culvert shall be designed and certified by a charted professional
engineer to Council Code Of Practice requirements and to the approval of Councils Rivers
Section.
• That a Trade Waste application be completed for Council for the proposed Facility, and that
all requirements of the Tradewaste consent must be met.
• The Developers Engineer must calculate the size of the water connection(s) required to
service the Picton Ferry Terminal upgrade.
• Application must be made at Council for Reduced Pressure Zone backflow prevention
devices to be installed on all existing water connections and for any upsized connection(s).
The application shall clearly show the service position and size. Council will provide a quote
or estimate of the proposed connection on receipt of the design pipe size. The applicant is
required to pay for the proposed service prior to installation.
• The Waitohi Reserve is proposed as a likely establishment / laydown area. The Waitohi
Reserve operates as a Stormwater Detention Area during heavy rain events. The consent
holder shall ensure that stormwater detained in this detention area is not contaminated by
occupation of this site.
• A development contribution is payable for this development. Development contributions are
required by the Local Government Act 2002 and Council’s Development Contributions
Policy. An interim development contribution notice has been generated under reference
DC210034. The development contribution must be paid to Council before the use of the
respective services. The Development Contributions Policy contains a review provision in
section 8. Any request for a review must be in writing and must set out fully the reasons for
the review. The request must be made to Council within fifteen (15) working days of receipt
of a development contributions assessment notice.
72.

Please contact me should you require any further information concerning the above matters.

Comments on Ferry Precinct Redevelopment
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Yours sincerely,

Gina Ferguson
Consents and Compliance Group Manager
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1

Context

To determine appropriate design flows for the Waitohi Culvert in Picton, a review of previous
estimates was conducted and a series of independent calculations undertaken. The following
reports were reviewed:
•

Marlborough Harbour Board Construction Drawings (November 1969);

•

Picton Rivers’ Flood Review (December 2004);

•

BECA Optioneering Designs (October 2007); and

•

Waitohi Culvert – Preliminary Hydraulic Capacity Analysis (2019).

Prior to 1970, Waitohi Stream and its Kent Street tributary had a single estuary which began at
Dublin Street. No long-term flow records are available for Waitohi Stream and therefore design
flows have been estimated from rainfall records, occasional flow observations, or regional flood
frequency tools.

2

Summary

The following section summarises how the design flows were derived in each of the reports listed
above. The design flows are tabulated chronologically in Table 1.
1970 design flow estimation
Flow measurements were made in Waitohi Stream during flood events in 1965 and 1966; 32m³/s
and 71m³/s respectively. The May 1966 event was considered a large flood at the time and analysis
of rainfall data indicated that it was an approximate 20-year ARI event. This led to a design flow
for a 50-year ARI event of 80m³/s.
Rainfall in the Marlborough Sounds can vary significantly over short distances because of local
topography. Also, the correlation between the frequency of rainfalls and resulting floods is not
exact. The rainfall record was from a station located at the Picton Freezing Works, and this may
not have been representative of rain falling in the upper Waitohi catchment; which are located
to the east.
WSP

Wellington

L9 Majestic Centre
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Wellington 6011, New Zealand
+64 4 471 7000
wsp.com/nz

1

In July 1998, a flood with a significantly greater discharge than in 1966 was observed. Following
this event, Marlborough District Council established a water level recorder on the Waitohi Stream.
However, this recorder was affected by tidal fluctuations and siltation. Following a design flood
study in 2004, which found the data provided little value, the recorder was removed.
2004 design flow estimates
The 2004 study used regional flood estimation methods and the discharges from several floods
to determine design flows for Waitohi Stream.
Three large floods over 40 years were used:
•

May 1966 (71m³/s);

•

1998 (larger than 1966, but discharge not known); and

•

February 2004 (125-130m³/s)

This study suggested the 1966 event had a return period of approximately 15 years, and calculated
the peak discharge during a 50-year ARI event of at least 90m³/s.
Regional flood analysis conducted by Christensen, using the method of McKerchar & Pearson
(1989), estimated a 50-year ARI design flow of 106m³/s. Williman (2004) used flow data from two
rivers; the Kenepuru (29km²) and the Rai (210km²), to adjust the mean annual flood (Q) and Q100
coefficients previously adopted by McKerchar and Pearson (1989) for the region. The resulting
design flows were 109m³/s for a 50-year ARI event, and 121m³/s for a 100-year ARI event.
The February 2004 flood of 130m³/s was assessed as a 200-year ARI event. A very significant
depth of rain fell in the area, supporting the assumed magnitude of the 2004 event (Figure 1).
No work specific to the Waitohi Stream has been done since 2004.
Table 1:

Comparison of design flows derived by various authors for Waitohi Stream.

Date

50-year ARI

1970

80m³/s

2004 (Flood event analysis)

90m³/s

2004 (McKerchar and Pearson)

106m³/s

2004 (McKerchar and Pearson adjusted)

109m³/s

Figure 1:

100-year ARI

121m³/s

Hourly rainfall data recorded at Waikawa (2000 to 2020).

Table 1 identifies a range of peak flows for each design event, depending on the method adopted.
Since there is no flow data available, all methods involve a significant level of professional
judgement and have considerable residual uncertainty.
2

The regional method estimates are greater than those derived from the analysis of specific flood
events.
For catchments larger than 5km², the regional flood estimation procedure (McKerchar & Pearson,
1989) is usually recommended. This is because the methodology provides a direct estimate of
peak discharge. In addition, design flows are based on only two empirically-derived variables; the
ratio of mean annual flood to catchment area, and a ‘growth factor’ to relate the magnitude of
the mean annual flood to the magnitude of the design event i.e. the 100-year ARI flood.
In the 2004 study, the regional growth factors of McKerchar & Pearson (1989) were adjusted using
more recent and localised data. The resulting design flows of 109m³/s and 121m³/s for a 50-year
and 100-year ARI events respectively are the most robust design flows derived previously for
Waitohi Stream.
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2020 assessment

NIWA provide online design flow estimates for rivers and streams throughout New Zealand (Table
2). These estimates are based on the method outlined in McKerchar & Pearson (1989) but
updated to reflect the latest hydrometric information and interpolation techniques. Design flow
estimates of 72m³/s and 82m³/s are provided for the 50-year and 100-year ARI events respectively
for the Waitohi Stream. These estimates are consistent with those presented in Table 1 from the
2004 study.
Some variation is expected between the regional method calculations adopted in 2004 and
those provided by NIWA in 2018. This is because the indices under-pinning this methodology
were (in the 2004 study) derived using hydrometric data only up until 1985. These have since
been updated to include 35-years of additional flow data, and data from additional monitoring
sites. The 2018 design flow estimates (Table 2) may therefore be considered more robust than
those derived in 2004.
Table 2:

Design flow estimates provided by NIWA (2018) and WSP (2020) for the Waitohi
Stream Culvert.

Date

50-year ARI

100-year ARI

2018 Regional (NIWA)

72m³/s

82m³/s

2018 Rational (NIWA)

135m³/s

156m³/s

2020 Rational (WSP)

97m³/s -127m³/s

126m³/s -144m³/s

However, it should be noted that there has been a significant change in catchment
characteristics within the Waitohi Stream over this period. This includes significant urban
development in Picton, Mills Stream, and the upper Waitohi catchment. These developed areas
will contribute increased runoff which is generally not considered in the Regional Method. The
Regional Method may therefore underestimate peak discharges.
A catchment-specific design flow estimate was made using the Rational Method for the Waitohi
Stream at the culvert (Table 2). This indicates design flows that range from 97m³/s -127m³/s for a
50-year ARI event, and 126m³/s -144m³/s for a 100-year ARI event. The range of the design flows
is a function of the critical rainfall intensity adopted (60min – 90min) and sensitivity testing of the
runoff coefficient.
The Rational Method is only applicable to small catchments, because of its inability to account
for the effects of catchment storage in attenuating the flood hydrograph. The recommended
maximum size of the catchment to which the method should be applied is 25km 2 in urban
catchments, and between 3 and 10km2 for rural catchments. The Waitohi Catchment is 17.6km²
in area. Approximately 6% of the catchment is urbanised, and so the method is likely to have
increased uncertainty.
3

In addition, the estimate of the peak discharge using this methodology is a function of the
catchment area, rainfall intensity, and the runoff coefficient. The only largely ‘definitive’ variable
in the calculation is catchment area. Establishing realistic values for the other two variables
requires a high degree of experience and professional judgment, and the values are largely
‘subjective’.
Based on the above analysis, it is recommended the flood discharge estimates obtained using
the Regional Method be used. While the Regional Method estimates from 2018 (which utilise
flood data up to 2015 for the development of scaling indices) would generally be considered
more reliable, the presence of the 2004 flood event with a discharge of 130m³/s suggests that the
2018 estimates may be too low for Waitohi Stream.
The use of the 2004 estimates will provide a more conservative design. However, it is suggested
that a more detailed model be developed to refine the uncertainties presented above. Modelling
rainfall data with catchment characteristics using HEC-HMS would be a simple and cost-effective
exercise, but without robust calibration considerable residual uncertainty would remain.

4

Climate Change Adjustments

If predicted global climate change eventuates, it is likely to cause more than just a rise in the
world’s temperature. Warmer temperatures mean that more water vapor will enter the
atmosphere, while also increasing the air’s ability to hold moisture. Sensitivity analysis has also
indicated that changes in rainfall are often amplified in runoff. Adjustments for the predicted
effects of climate change have therefore been made to the Regional estimates provided by both
Williman (2004) and NIWA (2018) for the Waitohi Stream.
Previous climate change guidelines recommended by the Ministry for the Environment (MfE)
detail different percentage increases in rainfall per degree of warming, depending on the
duration and magnitude of the event (Table 5.2 of MfE (2008)). However, MfE have subsequently
released climate change predictions for New Zealand based on the Intergovernmental Panel on
Climate Change (IPCC) 5th Assessment (MfE, 2016). For the IPCC 5th Assessment, a new set of
four forcing scenarios was developed. These are known as representative concentration pathways
(RCPs). These pathways are identified by their approximate total (accumulated) radiative forcing
by 2100; relative to 1750.
These RCPs include; one mitigation pathway which requires removal of some of the CO 2 presently
in the atmosphere(RCP2.6), two stabilisation pathways (RCP4.5 and RCP6.0), and one pathway
(essentially ‘business as usual’) with very high greenhouse gas concentrations by 2100 and
beyond. The ensembled average temperature increases for each of these scenarios are 0.7ºC,
1.4ºC, 1.8ºC and 3.0ºC by 2090 respectively for New Zealand. The results vary slightly for individual
regions.
In 2018, MfE released new climate change guidance (MfE, 2018). This revision incorporates the
results relating to very extreme rainfall; the “HIRDS” report (NIWA, 2018). That report updated
“augmentation factors” for deriving extreme rainfall depths from future increases in temperature.
These augmentation factors differ to those presented in earlier reports.
The HIRDs study used six of the Global Climate Models (GCMs) used for the IPCC future
predictions of the four RCPs, for further downscaling to higher resolution Regional Climate
Models (RCMs) for New Zealand. Results from these RCMs were used to determine the rainfall
augmentation factors (Table 3), and future New Zealand temperatures increases (Table 4) for 1hour through 24-hour rainfall durations. It is important that the two tables are used together to
determine the percentage increase in rainfall for each degree increase in temperature. These
tables are effectively an update of Table 5.2 of MfE (2008).
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Table 3:

Duration

43% AEP

20% AEP

10% AEP

5% AEP

2% AEP

1% AEP

1-hour

12.2
(9.8-17.5)

12.8
(10.6–18.1)

13.1
(10.7-18.5)

13.3
(10.7–18.8)

13.5
(10.7–19.1)

13.6
(10.7-19.4)

2-hour

11.7
(9.2–18.0)

12.3
(9.9–18.4)

12.6
(10.0–18.7)

2.8
(10.1–19.0)

13.0
(10.1–19.3)

13.1
(10.1–19.6)

6-hour

9.8
(7.5-14.9)

10.5
(8.0-15.4)

10.8
(8.3-15.9)

11.1
(8.4-16.4)

11.3
(8.5-17.0)

11.5
(8.5-17.4)

12-hour

8.5
(5.7-13.5)

9.2
(6.5-13.9)

9.5
(6.8–14.2)

9.7
(7.1-14.5)

9.9
(7.3-15.1)

10.11
(7.3-15.4)

24-hour

7.2
(4.0-11.9)

7.8
(4.6–12.0)

8.1
(4.8–12.1)

8.2
(4.9–12.2)

8.4
(5.1–12.5)

8.6
(5.2-12.8)

Table 4:
Scenario

*

Percent increase in rainfall per degree increase in temperature. Most likely
change shown on top line, with the range provided in brackets. Values based on
RCM results across New Zealand (from Table 13 of MfE, 2018).

Projected increases in mean annual temperature by 2040 and 2090 for New
Zealand (from Table 14 of MfE, 2018).
2040 (0C)

2090 (0C)

RCP2.6

0.59

0.59

RCP4.5

0.74

1.21

RCP6.0

0.68

1.63

RCP8.5

0.85

2.58

The data in the columns are from Table 14 in Ministry for the Environment (2018). The MfE table covers the projected
mean temperature change between 1986-2005 and the periods 2031-2050 (2040), 2081-2100 (2090). They
are the average of the six RCM model simulations (driven by different GCM).

The Time of Concentration (ToC) of the Waitohi catchment has been estimated to be between
60min and 90 min. The percentage adjustments for a 1-hour duration event have applied to the
design flows to provide a reasonable degree of conservativism. The resulting design flows are
presented in Table 5 and Table 6. It is recommended that RCP 6.0 is adopted for climate change
scaling.
Table 5:
Scenario

Design flows (50-year ARI) adjusted for projected increases in mean annual
temperature by 2040 and 2090 for New Zealand (from Table 14 of MfE, 2018).
2004 Regional (Williman, 2004)
Current
Climate
(m³/s)

RCP2.6
RCP4.5
RCP6.0
RCP8.5

109m³/s

2040 (m³/s)

2090 (m³/s)

118m³/s

118m³/s

120m³/s

127m³/s

119m³/s

133m³/s

122m³/s

147m³/s
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2018 Regional (NIWA, 2018)
Current
Climate (m³/s)

72m³/s

2040 (m³/s)

2090 (m³/s)

78m³/s

78m³/s

79m³/s

84m³/s

79m³/s

88m³/s

80m³/s

97m³/s

Table 6:

Design flows (100-yr ARI) adjusted for projected increases in mean annual
temperature by 2040 and 2090 for New Zealand (from Table 14 of MfE, 2018).

Scenario

2004 Regional (Williman, 2004)
Current
Climate
(m³/s)

2040 (m³/s)

RCP2.6
RCP4.5

121 m³/s

RCP6.0
RCP8.5
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2018 Regional (NIWA, 2018)

2090 (m³/s)

131m³/s

131m³/s

133m³/s

141m³/s

132m³/s

148m³/s

135m³/s

163m³/s

Current
Climate (m³/s)

2040 (m³/s)

82m³/s

2090 (m³/s)

89m³/s

89m³/s

90m³/s

95m³/s

90m³/s

100m³/s

91m³/s

111m³/s

Conclusions

Providing robust and accurate design flood estimates for Waitohi Stream is problematic given
the lack of empirical data. A range of approaches have been adopted in the past, each with its
own constraints and limitations. Since it is impossible to either calibrate or validate past design
flow estimates, professional judgement is required.
Following a review of past design flood estimates, and some independent analysis, it is
recommended that those values in Table 7 be adopted for this investigation. However, a
sensitivity analysis should be included in any hydraulic modelling to quantify the potential effect
of the residual uncertainty in the design flow estimates.
Table 7:

Recommended design flood estimates for Waitohi Stream.
Current climate

2040s

2090s

50-year ARI

100-year ARI

50-year ARI

100-year ARI

50-year ARI

100-year ARI

109m³/s

121m³/s

119m³/s

132m³/s

133m³/s

148m³/s
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Disclaimers and Limitations
This report (‘Report’) has been prepared by WSP exclusively for Marlborough District Council
(‘Client’) in relation to the Waitohi Culvert Hydraulic Capacity Assessment (‘Purpose’) and in
accordance with the Continuing Services Agreement Service Order dated 17 April 2020. The
findings in this Report are based on and are subject to the assumptions specified in the Report.
WSP accepts no liability whatsoever for any reliance on or use of this Report, in whole or in part, for
any use or purpose other than the Purpose or any use or reliance on the Report by any third party.
In preparing the Report, WSP has relied upon data, surveys, analyses, designs, plans and other
information (‘Client Data’) provided by or on behalf of the Client. Except as otherwise stated in the
Report, WSP has not verified the accuracy or completeness of the Client Data. To the extent that
the statements, opinions, facts, information, conclusions and/or recommendations in this Report
are based in whole or part on the Client Data, those conclusions are contingent upon the accuracy
and completeness of the Client Data. WSP will not be liable in relation to incorrect conclusions or
findings in the Report should any Client Data be incorrect or have been concealed, withheld,
misrepresented or otherwise not fully disclosed to WSP.
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Project Number: 5-MB97C.M1
Waitohi Culvert Flood Assessment

1

Overview

1.1

Introduction

Port Marlborough New Zealand (PMNZ) with Kiwi Rail are preparing to upgrade the Picton ferry
precinct in cooperation with and Marlborough District Council (MDC). The proposed terminal
carpark and revised rail yard layout will be constructed over the existing Waitohi River culvert and
will be crossed by both vehicle and rail infrastructure.
The current Waitohi River culvert was constructed ~1970 and consists of three 3.86 m W x 2.03 m H
box culverts and is located approximately as shown in Figure 1-1. The Waitohi River culvert conveys
flow from the Waitohi River and Kent Street Tributary catchments which have an area of 15.3 km2
and 2.6 km2 respectively.
A lack of capacity has previously been identified by MDC and there is a history of flooding
upstream of and around the culvert during larger events. Improvements to the precinct will need
to consider the culvert capacity and construction.

WAITOHI CULVERT

Figure 1-1 Waitohi Culvert through Port of Marlborough

1.2

Scope and Purpose

MDC and KiwiRail/ Port Marlborough wish to develop a clearer understanding of the culvert
capacity and associated overbank discharges. Capacity changes from proposed culvert
improvements are also being investigated as part of the port upgrade.

©WSP New Zealand Limited 2020
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To quantify the existing and proposed culvert and channel capacities, a 1-D hydraulic model of the
existing Waitohi system (Waitohi Culvert, Waitohi River and Kent Street tributary) has been
developed using HEC-RAS. The capacity under various combinations of design options, flood flows,
future climate induced sea levels, tides and allowable headwater depths (flood heights) has been
assessed. Storm surge has been incorporated in all scenarios as these conditions are likely during a
significant storm event.
This memo summarises the modelling results (culvert capacities) for the scenarios requested.

1.3

Scenarios Modelled

In addition to the existing culvert, three preliminary design options have been proposed as part of
the port improvements. The four options modelled are shown below.

Figure 1-2 Existing Culvert

Figure 1-3 Proposed Upgrade Option 5 (750 mm lift)

©WSP New Zealand Limited 2020
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Figure 1-4 Proposed Upgrade Option 6A (300 mm lift)

Figure 1-5 Proposed upgrade Option 6B (550 mm lift)
The culvert capacities have been assessed at the following headwater conditions:
•
•
•

water spills into Dublin Street from the Kent Street tributary (1.8 m RL)
water spills into Lagoon Road from the Kent Street tributary (1.95 m RL)
water spills over the Waitohi Culvert headwall at 2.4 m RL.

©WSP New Zealand Limited 2020
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1.4

Summary and Results

(a)

A summary of the estimated flood flows as presented in the Waitohi Culvert Hydrology
Review (WSP 2020), are shown in the table below:
Table 1-1 Storm flows and Waitohi Culvert
Current

(b)

2070

2120

50-year ARI

100-year ARI

50-year ARI

100-year ARI

50-year ARI

100-year ARI

109m³/s

121m³/s

119m³/s

132m³/s

133m³/s

148m³/s

MDC’s preferred design capacity is the 100 year ARI flood flow (climate scenario TBC).
The 1% joint probability event (flood flow + tide level + surge + sea level rise due to climate
change) has not been identified, though combinations of these events have been used in
the modelled scenarios.

(c)

The culvert capacity is significantly impacted by tail water conditions i.e., sea water level at
the culvert outlet.

(d)

Estimates of culvert capacity from the various model runs (as described above) are shown in
Table 1-2 below.
The Dublin Street basin has previously been estimated by MDC to attenuate peak flood flows
for the system by approximately 5 m3/s in moderate to large events.
The culvert roof roughness has been modelled with a ‘n’ value of 0.022. A higher value may
be appropriate (0.03 – 0.05), but its use caused model instability. This effect is likely to
reduce culvert capacity by approximately 5 m3/s in moderate to large events.
As these factors approximately balance, these adjustments have been excluded from the
results table).

(e)

Minor hydraulic head losses are anticipated at the culvert inlet due to the largely parallel
inlet headwalls and bevelled upper edge.

(f)

Significant hydraulic head losses occur upstream of the culvert inlet in the area of the
junction.

(g)

Potential improvements in capacity could be achieved by:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

(h)

Raising the Kent Street (and possibly Waitohi River) stopbanks around the Kent Street
tributary and the Waitohi River to increase available headwater
Improving the upstream Kent Street Tributary/Waitohi River junction geometry to
eliminate unnecessary expansion and contraction losses.
Increasing the separation between the junction and the parallel walled inlet to allow
for a more gradual taper on both banks
Incorporating an improved side tapered/bottom sloped inlet to reduce headwater
depths
Increasing the culvert roof height in the truck yard area (45 m upstream of the first rail
crossing)
Adding additional culvert barrels.

Consider limiting development and/or widening the Waitohi River at critical locations to
reduce flooding frequency

©WSP New Zealand Limited 2020
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Table 1-2 Modelling Results – Culvert Capacity (m3/s) for Different Scenarios
Current
(2020)

Med. Term
(2070)

Long Term
(2120)

No Spill from Kent into Dublin St. (1.8 m)

31

<1

<1

No Spill from Kent into Lagoon Rd (1.95 m)

37

18

<1

Capacity at max headwater (2.4 m)

50

38

<1

-

-

18

No Spill from Kent into Lagoon Rd (1.95 m)

58

47

27

Capacity at max headwater (2.4 m)

67

59

43

No Spill from Kent into Dublin St. (1.8 m)

38

<1

<1

No Spill from Kent into Lagoon Rd (1.95 m)

45

22

<1

Capacity at max headwater (2.4 m)

61

46

<1

Scenario
Existing Culvert
MHWS

No Spill from Kent into Dublin St. (1.8 m)

MSL

300 mm lift / KiwiRail Option 6A
MHWS

No Spill from Kent into Dublin St. (1.8 m)

MSL

-

-

22

No Spill from Kent into Lagoon Rd (1.95 m)

83

57

32

Capacity at max headwater (2.4 m)

88

71

52

No Spill from Kent into Dublin St. (1.8 m)

43

<1

<1

No Spill from Kent into Lagoon Rd (1.95 m)

51

25

<1

Capacity at max headwater (2.4 m)

85

53

<1

-

-

25

No Spill from Kent into Lagoon Rd (1.95 m)

70

80

37

Capacity at max headwater (2.4 m)

100

93

60

No Spill from Kent into Dublin St. (1.8 m)

54

<1

<1

No Spill from Kent into Lagoon Rd (1.95 m)

63

28

<1

Capacity at max headwater (2.4 m)

76

58

<1

-

-

30

81

77

41

100

98

66

550 mm lift / KiwiRail Option 6B
MHWS

No Spill from Kent into Dublin St. (1.8 m)

MSL

750 mm Lift / KiwiRail Option 5
MHWS

MSL

No Spill from Kent into Dublin St. (1.8 m)
No Spill from Kent into Lagoon Rd (1.95 m)
Capacity at max headwater (2.4 m)

1.5

Recommendations

(a)

Recognise and accommodate the significant impact of tide levels and sea level rise on
culvert capacity and function.

(b)

Confirm the desired sea level/tide level condition for the culvert design. This may include
identifying the 1% joint probability event (flows + tides/sea level).

(c)

Develop the model to investigate and evaluate the potential flood reduction options
described above.
Incorporate flood management strategies in the port design for likely exceedance events
e.g., overland flow paths, raised floor levels, flow diversion barriers.

(d)
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2

Overview of Previous Capacity Assessments

Several assessments of the culvert capacity have been previously undertaken, these are described
below. The future climate condition, surge allowance and tide level used in these assessments is
unknown.

2.1

‘Picton Rivers’ Flood Review’ (2004) - Marlborough DC

The 50 year flow at the culvert location was assessed at 70 – 109 m3/s. A design capacity of
120 m3/s was also identified as sufficient to meet MDC’s preferred 100-yr ARI design criteria.
In 2004 (prior to the ~ 2011 inlet improvements), MDC identified the culvert capacity as follows:
•
85 m3/s under favourable conditions (100 mm freeboard, smooth inlet, recently cleaned),
•
68 m3/s before the stopbanks overtop under realistic conditions (noting capacity is sensitive
to the ribbed culvert roof friction),
•
A total system capacity of 73 m3/s if the Waitohi Domain surface storage was recognised.
The report recommends increasing the culvert capacity by 47 m3/s (to 120 m3/s) and increasing the
Waitohi River capacity by 25%, to at least 75 m3/s.

2.2

Culvert Improvements Scoping Report (2004) - Beca

Several options to increase the culvert capacity were presented by Beca (2004)/MDC (2004) as
shown in Table 2-1 (reproduced from MDC 2004).
Table 2-1 2004 Culvert improvement options
Capacity Increase
m3/s

Capacity
m3/s

Baseline (MDC 2004)

-

73

Overflow down Lagoon Road

5

78

Overflow through marshalling area

6.5

79.5

New culvert direct to foreshore near Edwin Fox

20

93

Additional (same sized) barrel

23

96

Increase culvert height (reduce ceiling thickness)

21

94

Improve entry

3

Add to other options

Install smooth lining to ceiling of existing culvert

5

78

Improvement Phase

2.3

Beca 2007 Assessment

In 2007, the inlet improvement and height increase were investigated further. The estimated
capacity improvements from the inlet improvements increased to 5 m3/s and the raising of the
roof was estimated to only increase capacity by 16 m3/s (Table 2-2).
Table 2-2 : 2007 Culvert improvement options.
Length affected
m

Capacity Increase
m3/s

Capacity (cumulative)
m3/s

300

-

65

Culvert Inlet

13

5

70

+ Truck Yard (400 mm lift)

32

1

71

+ Rail Yard (400 mm lift)

175

10

81

+ Carpark (400 mm lift)

100

5

86

Improvement Phase
Baseline
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3 Hydraulic Model Inputs
3.1

Flow Parameters

The Waitohi River flood flows at the inlet to the culvert are identified in the WSP hydrology memo
‘Waitohi Culvert Hydrology Review - 28th April 2020’.
These flood flows have been allocated to the Waitohi River and Kent Tributary sub-catchments in
direct proportion to sub-catchment areas (2.55 km2 and 15.25 km2 respectively), as shown in Table
3-1. This simple method was used based on the uncertainty in the flow estimate.
Table 3-1 Waitohi River Model Flows
50-year ARI
(m/s)

100-year ARI
(m/s)

Kent St Trib.

15.6

17.3

Waitohi Trib.

93.4

103.7

Waitohi Culvert

109

121

Kent St Trib.

17.0

18.9

Waitohi Trib.

102.0

113.1

Waitohi Culvert

119

132

Kent St Trib.

19.1

21.2

Waitohi Trib.

113.9

126.8

Waitohi Culvert

133

148

Flood Event
Current Climate
(2020)
Climate Change
(2070)
Climate Change
(2120)

3.2

Vertical Datum Used

All heights used in this assessment are
in terms of NZVD 2016.
Conversions from chart datum have been made
using LINZ geodectic benchmark BQFK
as shown in Figure 3-1.
Figure 3-1 Picton chart datum conversion

3.3

Upper Boundary Conditions

Though significant floodwater breakout from Waitohi Stream has been observed in the Alexanders
Holiday Park area, the reach upstream of the SH1 Bridge (near Broadway) appears to have
sufficient capacity to carry most floodwater (MDC 2004). On this basis, 100% of the Waitohi flows
will be assumed to be in the channel at this point. This is the upper extent of the model for the
Waitohi River reach.
For the Kent Street tributary, 100% of the estimated flow is assumed to be in the channel at upper
extent of the model (immediately down stream of the Dublin Street bridge).
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3.4

Lower Boundary Conditions
3.4.1

Sea Level at Outfall

The Waitohi culvert discharges to Picton Harbour under the influence of tidal conditions. Table 3-2
below shows the key tidal levels for Picton and the allowances made for climate change to 2120.
Table 3-2 Picton Sea Level Summary
Highest
Astronomical
Tide (HAT)

Mean High
Water Spring
(MHWS)

Mean Sea
Level
(MSL)

Mean Low
Water Spring
(MLWS)

Chart Datum 1

1.76 m

1.62 m

0.87 m

0.13 m

Converted to NVD 20162

0.76 m

0.62 m

- 0.13 m

- 1.13 m

Design Sea Level (NZVD 2016)
Current Conditions (incl. surge)

1.56 m

1.42 m

0.67 m

- 0.33 m

Design Sea Level (NZVD 2016)
2070 Climate Change Conditions
(incl.surge)

1.96 m

1.82 m

1.07 m

0.07 m

Design Sea Level (NZVD 2016)
2120 Climate Change Conditions
(incl.surge)

2.56 m

2.42 m

1.67 m

0.67 m

Sea Level at Picton

Additional sea level heights due to surge and climate change have been considered as follows:
Surge
•
•
•
•

Barometric Surge 3 (similar to 1% AEP event)
Wind setup – not significant 3
Wave setup (estimated effect near culvert outlet)
Long term oscillations (i.e. El Nino, IPO) 3

Climate Change
•
2070 Sea level rise per RCP 8.5) 3
•
2120 Sea level rise per RCP 8.5) 3

+ 0.3 m
+ 0.0 m
+ 0.25 m
+ 0.25 m
+ 0.4 m
+ 1.0 m

1

LINZ (2019) https://www.linz.govt.nz/sea/tides/tide-predictions/standard-port-tidal-levels

2

Geodectic Mark BQFK height = 1.72 m (NZVD2016), Picton Chart Datum is 2.716m below Elaine Cairn (BQFK),
LINZ (2019) https://www.linz.govt.nz/data/geodetic-system/datums-projections-and-heights/vertical-datums/tidal-levelinformation-for-surveyors
WSP (2019), Derivation of Design Water Level & Deck Height (memo)

3
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3.5 Culvert Parameters
3.5.1

Existing Culvert Size

The box culvert dimensions were obtained from the original construction drawings as follows:
Table 3-3 Parameters of Existing Waitohi Culvert.
Culvert Parameter

1969 Design

Metric

Width (each barrel x 3) 1

12’ 8”

3.86 m

Height 1

6’ 8”

2.03 m

Culvert Length (includes inlet)

1013’

309 m

Culvert fall (calculated at 1:633)

1.6’

488 mm

Inlet Invert (surveyed)

- 1.02 m

Outlet Invert (calculated) 2

- 1.51 m

New inlet Length
Notes: 1.
2.

N/A

15 m

6.5” (0.17 m) haunching in bottom corners of culvert has been omitted in the model.
Calculated outlet invert is 1.35 m below MSL.

3.5.1

Roughness Parameters

Table 3-4 Roughness parameters for Waitohi Culvert channel model
Location

Location

Kent St Tributary:

Overbank
Channel
Overbank
Channel
Overbank
Channel
Roof (beams)
Floor and walls (to within 0.1 m of roof)

Waitohi River Tributary:
Junction Apron:
Waitohi Culvert:

3.5.2

Roughness (manning’s ‘n’)
0.02-0.04
0.018
0.03-0.05
0.025 – 0.03
0.03
0.015-0.025
0.022
0.014

Culvert Inlet Geometry

In approximately 2011, the culvert inlet was cut back and an ‘improved’ inlet structure was
constructed as shown in Figure 3-2, Figure 3-3 and Figure 3-4 below. This consisted of a tapered
roof inlet, guidewalls/debris deflector walls and an elliptical inlet wingwall on the true right. These
have been incorporated into the model with additional cross sections and bevelled/low angle
wingwall inlet parameters.

Figure 3-2 Culvert Inlet Section (from Beca 2010 Tender drawings)
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Figure 3-3 Culvert Inlet Plan (from Beca 2010 Tender drawings)

Figure 3-4 Culvert Inlet Details (from Gilbert Haymes & Associates Survey)
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3.6 Additional Model Assumptions
3.6.1

Waitohi River breakout flows

Significant floodwater breakout from the Waitohi River has been observed between SH1 and the
culvert inlet (550 m), partially due to 1970’s development. MDC have estimated the current (2004)
capacity of this reach to be approximately 60 m 3/s before breakout occurs.
Breakout flow has not been modelled. All flows have been assumed to stay in the channel and/or
return to the channel before entering the Waitohi culvert.
3.6.2

Kent Street Tributary breakout flows

Kent Street tributary flows have been observed to spill over the true right bank immediately
upstream and downstream of the Dublin Street bridge at a height of 1.8 m, and adjacent to the
Waitohi SW pump station at a height of 2.0 m.
In addition, the Kent Street spills over the true left bank at three locations between the NPD
pertrol station on Lagoon Road and the culvert entrance at a height of 2.25, 2.0 and 1.95 m
(upstream to downstream).
These five locations have been incorporated into the model as lateral weirs at the specified
heights.
3.6.3

York St SW flows

The York Street SW flows have been assumed to be incorporated into the Kent Street Tributary
flows. Operation of the Waitohi SW Pump Station has not been considered.
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Appendix A
HEC-RAS Model Run
Profiles
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APPENDIX 5:
OVERLAND FLOWPATH
DRAWINGS
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