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Ruakaka Service Center - Whangarei
Infrastructure Report

1.0 INTRODUCTION

1.1 PROJECT

The purpose of this report is to provide an assessment of the infrastructure required to support
the proposal in support of a land use consent application for the Ruakaka Services Center

development.

The information provided herein relates to the stormwater, wastewater, water supply and other
service infrastructure and the potential capacity to service the proposed development.

The calculations and assessments included in this report are a ‘desktop’ analysis and are
preliminary in nature based on information available at time of issue. Final design plans and
calculations will be provided at Engineering approval and Building Consent stage as required.
1.2 LEGAL DESCRIPTION

The legal description of the Land parcels are as follows-

2533 State Highway 1 Lot 2 DP 310034 Area = 3.730ha
2581 State Highway 1 Pt Lot 1 DP 185432 Area = 3.757ha
0 Port Marsden Highway Pt Lot 3 DP 185432 Area = 3.672hav
0 Port Marsden Highway Pt Lot 2 DP 185432 Area = 4.018ha
0 State Highway 1 Pt Lot 4 DP 185432 Area = 2.683ha

1.3 SITE DESCRIPTION

The site comprises of five parcels of land located at the northern side of the intersection of State
Highway one (SH1) and Port Marden Highway (SH 15A), as shown in Figure 1, below.

Figure 1: Site Location
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2.0 PROPOSAL

The proposal consists of the creation of petrol station, retail space, fast food restaurants and
associated parking for both travellers and long-haul truck services.

In order to provide suitable infrastructure to service the proposed development. The following
works are proposed or required:

e Earthworks — filling on site to raise the proposed building and parking areas above the
expected flood level.

e Stormwater — ftreatment, attenuate and discharge of stormwater taking into
consideration the Whangarei district council requirement. Including a flooding
assessment to address the initial feedback received from Whangarei land development
department.

e Wastewater —on-site disposal system to treat the wastewater generated from the
proposed land-use activities.

e Water Supply and Services — water supply is proposed to be extended from existing fire
hydrant located north of Ruakaka bridge, power and fibre connections are otherwise
available within the vicinity of the subject site.

3.0 EARTHWORKS

3.1 EARTHWORKS

For the creation of developable area and construction of associated infrastructure, the most
significant item of earthworks will be filling the site to raise the building and parking areas above
the expected 100yr flood level.

The Earthworks will involve cut to fill operations and importing of fill pavement and foundation
construction. The site is to be lifted from the southern boundary and will generally slope toward
the north to drain the stormwater run-off. As earthworks are completed areas are to be
progressively stabilised

A geotechnical site investigation has been prepared for the site. All earthworks are to adhere to
the recommendations within this report.

The proposed earthworks volumes within the subject area are listed below:

Total area of ground disturbance = 57,629m?

Total volume of fill = 26,289m3

Total volume of cut =4,589m?3

Maximum cut and fill depth =2.0m Fill, 1.5m Cut
Total volume of imported material =21,700m3

There is not an earthworks balance for the subject site, due to tan expected short fall in fill. The
majority of fill required on site would be use for the pavement construction for the roading and
car parking area, resulting in approximately 13,500m? of imported aggregate. In addition to this,
there is aggregate required to construct the proposed stormwater network. We expect this will
range in an additional 2,000m?® of imported material.

Imported material/aggregates will be imported from a nearby quarry resulting in an
approximately 2,200 truck movement over the construction period - assuming one truck can
load 10m? of material.

Stripped topsoil from the development area is to be reused in proposed landscape works. The
remain topsoil and any unsuitable material will be used to construct the acoustic mitigation bund
along the northern boundary. The volume required for these works will would account for
approximately 3,000m3 of material.
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3.2 SEDIMENT AND EROSION CONTROL

A sediment and erosion control plan has been developed to mitigate any adverse effects of the
proposed earthworks on site. Sediment and erosion control has been designed in accordance
with GD05 and Whangarei District Council (WDC) guidelines.

The sediment laden stormwater will be treated via sediment retention ponds, decanting earth
bunds and controlled via earth diversion bunds, cut-off drains and silt fences. Clean water and
dirty water diversions will direct any runoff generated to the appropriate treatment device.

Sediment controls, use of the existing site entrance, a stabilised gravel site entrance and wheel
washes as required will be constructed prior to bulk earthworks commencing. All exposed
natural ground will be stabilised as soon as practical throughout construction.

4.0 FLOODING
4.1 FLOODING

An assesment has been prepared and appended in accordance with the flood modeling
prepared for the Northland Regional Concil for this catchment.

A portion of the site is subject to an existing 100 year flood plain. During the process of
reviewing the previous draft submited, information to support the landuse consent applciation
has been generated for this site.

The land development department of the Whangarei District Council had raised intial feedback
related to the flood modeling on site. A specific flooding memo has been prepared to address
these concern.

Overall, the flooding level post development on site has been determined to ensure all proposed
buildings are above the minimum floor level in accordance with the WDC guidelines; 500mm
above the the flood level in the post development scenerio.

5.0 STORMWATER

The Whangarei District Council Environmental Engineering Standards has sets out design and
construction standards for stormwater.

5.1 STORMWATER RETICULATION

A private stormwater networks is proposed to be installed on site to service this development
and ultimately discharges to existing watercourses on site.

Works required within the NZTA corridor include removal of drainage structures bridging the
table drains either side of the existing crossings onsite and construction of appropriate
diversions to enable to construction of the proposed offramp. Details of which will be subject to
approval from NZTA and building consent.

5.2 STORMWATER CAPACITY

Although the proposed stormwater pipe network on site is private. It has been designed to have
capacity for 5YR ARI events inclusive of predicted climate change as is required of all public
drainage within the district. In locations where the stormwater run-off is captured by the grass
swale. The grass swale has been designed to convey design flows from the 100 year event.
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5.3 STORMWATER QUALITY

The stormwater quality treatment on site has been designed in accordance with TP10 with a
treatment train approach to ensure that the water discharged from site will achieve a minimum
of 75% TSS removal.

Stormwater run-off generated from the site will generally be pre-treated within a rain garden/
swale prior discharge to the dual-purpose stormwater attenuation pond/ rain garden
downstream of the developed area. The bottom of the pond has been designed to be one single
rain garden with a capacity to treat the run-off generated by the entire contaminant and
trafficable area of the site.

Referring to the appended catchment plans within the engineering calculations:
e Catchments A, B, M & L do not discharge to the large dual-purpose rain garden location
due to fall onsite and instead drain smaller treatment devices.
¢ Run-off generated from catchment L will be treated by a dedicated swale designed to
TP10 standards.
e While the run-off generated from catchment M (approximately 210m?) will be treated
with a rain garden.

54 STORMWATER ATTENUATION

The WDC Environmental Engineering Standards has set a requirement to attenuate the post
development 100 year stormwater run-off flow back to 80% of the pre-development run-off flow.

A stormwater peak run-off analysis in accordance with TR55 has been developed for this site to
calculate the attenuation and flow restriction required to support the development on site.

An extensive swale system also been proposed on site to replicate the post development
environment and to offset the storage volume provided by those existing farms drained which
going to be filled.

The stormwater run-off generated from this site will be control by an outlet structure within the
proposed rain garden. The outlet structure has been designed to attenuate not only for the 100
years event. It also been designed to attenuate for the 5 years event to the requirements of
WDC. Please refer to the attached HEC Report for modelling details and outputs.

5.4 CONCLUSION
Stormwater drainage can be provided for the proposed development. The stormwater quality

will be provided via the use of swale & raingarden in accordance with TP10. The stormwater
attenuation has been provided via the attenuation pond at the downstream of the site.
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6.0 WASTEWATER

The Whangarei District Council Environmental Engineering Standards has sets out design and
construction standards for wastewater disposal.

6.1 WASTEWATER RETICULATION

There is no existing public wastewater connection located close to the subject site. Hence a
wastewater disposal for onsite disposal has been designed to treat the wastewater generated
from the land use activity.

The system has been designed by Reflection Wastewater Treatment Solution which consist
of a primary treatment via specialised septic tanks and a secondary treatment via drip lines
discharging the treated wastewater into the denoted 1.0ha disposal area. The disposal area
has been selected as the frontage of the site where extensive planting has been proposed.

Away from the main flood plain. An additional 0.5ha of land has been reserved for this
treatment system to provide additional treatment area if required.

Please refer to attached design provided by Reflection Wastewater Treatment solution for
more information. Detail drawings has been prepared in the overall engineering drawings set.

6.2 CONCLUSION

Wastewater drainage can be provided for the proposed development There is a suitable
disposal method with respect to wastewater which can meet WDC standards.
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7.0 WATER SUPPLY

The Whangarei District Council Environmental Engineering Standards sets out the design
principles for water supply and requires assessment against SNZPAS 4509:2008 NZ Fire
Service Fire Fighting Water Supply Code of Practise

71 WATER RETICULATION

There is an Existing 150mm@ water main located just north of the Ruakaka Bridge 2km away
from site. To services this development, this existing water supply pipe will be extended from
this fire hydrant location to site with a 225mm PE pipe. The water supply pipe will be designed
in accordance with WDC standards.

7.2 POTABLE WATER AND FIRE FIGHTING SUPPLY
To meet the minimum requirement of the fire water classification W3. All the building onsite shall

be installed with the sprinkler in accordance with the requirement of Building Code. The new
public water supply for this site shall meet the following requirement below:

o A primary water flow of 12.5 litres/sec within a radial distance of 135m

. An additional secondary flow of 12.5 litres/sec within a radial distance of 270m

. The required flow must be achieved from a maximum of one or two hydrants operating
simultaneously

. A minimum running pressure of 100kPa

Flow rates and pressures are to be tested to confirm minimum requirements for the water
supply classification stipulated in SNZPAS 4509:2008 can be achieved. Further design detalil
shall be provided at the Engineering approval stage.

7.3 CONCLUSION

There is public water supply infrastructure accessible by the site which is considered sufficient
for potable water and firefighting supply.
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8.0 OTHER SERVICES

Telecommunications in the area are managed by Chorus, Power supply in the area is managed
by North power.

Adequate provision for connection to both of these networks is expected due to the proximity of

existing utilities to the site, details will be confirmed and upgrades required delivered in
coordination with the relevant utility suppliers..

9.0 CONCLUSIONS

The information gathered to-date confirms the site is suitable for the proposed subdivision and
future residential development.

Stormwater drainage can be provided for the proposed development, stormwater attenuation
and quality treatment will be provided in accordance with WDC'’s standards

There is adequate space for the wastewater drainage to be treated and disposed of onsite for
waste generated as part of the proposed development, consistent with WDC'’s standards.

Water supply infrastructure can be provided via an extension of the existing public network
which is considered sufficient for potable water and firefighting supply for the proposed
development.

Power and Telecommunication networks are present in the surrounding area and service is
considered available.

Overall it is concluded that the proposed development is able to be adequately serviced by
existing and proposed infrastructure in accordance with the relevant local authority standards.

9 Maven Associates
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STORMWATER FLOODING ASSESSMENT MEMO

CLIENT: S K AOTEAROA TRUST

SITE: INTERSECTION OF SH1 AND SH15 PORT MARSDEN HIGHWAY, RUAKAKA
CONSENT REF No: LUC2000057

1 INTRODUCTION

The purpose of the assessment is to address the flooding issues noted in the Whangarei District Council (WDC)
initial response.

1.1 INITIAL RESPONSE QUERIES
The following queries will be addressed in this report.

2. The analysis relies on WDC and NRC mapping to define flood extents. We note that the NRC flood
hazard maps are accompanied by a lengthy disclaimer, so such reliance may well be inappropriate.
Further, WDC may become jointly liable for any future flooding issues if it does not at least challenge
reliance on the NRC flood hazard maps.

The specific comment is in regards sea level rises.

From discussions with NRC, their flood mapping assumes 1m sea level rise as the tailwater condition.
As WDC has not yet developed an adaptive planning pathway, the flood assessment should, as a
transitional response, avoid hazard risk by using sea-level rise over more than 100 years and the H+
scenatrio, as per MFE “Preparing for Coastal Change” (Category A). This approach will assume sea
level rise of at least 1.3m, so reliance on NRC flood mapping is immediately inappropriate.

5. The on-site post-development flood extents appear greater than the pre-development. Whether
flooding extends off-site requires clarification.

1.2 PROPOSED STRATEGY

A HEC RAS v5.07 2D model will be built using LIiDAR terrain data supplied from Northland Regional Council
(NRC). HEC-HMS v4.6 will be used to create run-off hydrographs with previous study parameters. The analysis
is for the 100-year storm including climate change rainfall.

In effect the model is to be “calibrated” with the NRC floodplain provided. This model will be then be used to
address the queries. However, there is limitations to this model. The key issue is whether the sea level rise
prediction has any impact on the flood levels provided by the NRC and effects on the immediate neighbours. It
is not intended as a detailed model which requires inputting numerous structures, detailed surveying of cross-
sections and model calibration.

1.2.1 SEA LEVEL RISE

The model will check the sensitivity of the NRC flood map on the site to the sea level rise. The NRC flood
modelling was based on a sea level rise (SLR) of 1.0m. WDC state the SLR should be 1.3m and this may affect
the site finished floor levels required.

1.2.2 EFFECTS ON NEIGHBOURS

The HEC RAS 2D model will be updated to include the proposed site levels to confirm effects of the
development on immediate neighnours.
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1.3 REFERENCE TECHNICAL DOCUMENTS

e Waikato stormwater run-off modelling guideline, TR2018/02, Waikato Regional Council,

e Infrastructure Report, Ruakaka Travel Centre, Blue Barn, December 2019

e Part C Policies — Natural Hazards — Section 19, Whangarei District Council

e Ruakaka Modelling and Calibration Report, for Northland Regional Council, URS, 2012

e Ruakaka River Modelling Memo Calibration Review and Willow removal analysis, Ewaters Ltd, 2016

14 PREVIOUS STUDY PARAMETERS SUMMARY

URS published a report on 29 October 2012 titled Ruakaka Modelling and Calibration Report for the NRC. In
2016 Ewater NZ Ltd undertook a review of the work with a number of recommendations.

The key methods and parameters used by URS were
e Hydrology done by non-linear reservoir
¢ No Areal Reduction Factor for the rainfall
e A 12-hour duration event.
e Simplified representation of culverts and structures
¢ 1D model combined with 2D floodplain areas
e Manning’s n in the range of 0.059 to 0.08 for the main channel

NRC provided via their website the shape file for the 100-year floodplain.

2 HYDROLOGY

2.1 METHODOLOGY

The analysis was done using the following steps:
e Delineate the catchment,
o Determine the appropriate curve number based on soil maps and land-use
e Develop a rainfall hyetograph

e Build an HEC-HMS model to calculate flow hydrographs

2.2 RAINFALL DEPTH AND DISTRIBUTION

A central location within the catchments was used in HIRDSv4 to define the whole catchment’s rainfall. HIRDS
RCP6.0 2081 to 2100 gives a 12-hour rainfall depth of 221mm.

The nested storm was developed from the HIRDS data for each duration. Figure 2.1 shows the distribution used
extracted from the HEC-HMS file.

&) :
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Figure 2.1 Rainfall distribution

Catchment size and time to peak

-
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Figure 2.2 shows the approximate catchment and the sub-catchments

Table 2.1 gives the sub-catchment areas and the calculated time to peak based on the time of concentration
given by.
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t,=0. DlQS{LS/H yo-38s Equation 7-4

Where:

t. = time of concentration (minutes)

L = Length of catchment (m) measured along the flow path
H = rise from bottom to top of catchment (m)

Source: Ministry of Business, Innovation and Employment Department of Building and Housing guidance on E1
Surface Water

Table 2.1 - Hydrology Parameters

Subcatchment Area L H Tc Tp
km?2 km m minutes Minutes
A 13.581 5.5 212 52 35
B 8.874 5.8 81 80 53
C 11.48 6.3 167 66 45
D 4.948 35 102 41 27
E 4.76 4.6 84 60 40
F 7.715 3.9 128 42 28
G 9.013 45 105 54 36
H 3.629 23 8 67 45
[ 5.325 4.2 221 37 25
J 6.238 4.1 203 38 25
K 6.114 4.7 55 73 49
L 3.914 31 7 99 67
M 6.364 25 60 34 23

2.3 LAND-USE AND TIME OF CONCENTRATION

Using the Managing Northland Soils factsheet viewer provided by the NRC it would appear the predominant
soils in the catchment are types 1.2, 3.3.2 and 3.4.2. They have a reasonable clay content and are then
regarded as Type C for hydrological purposes. There is some forestry in the catchment but it is predominantly
rural pasture with small pockets of urbanisation. It was decided to use a curve number of 82 for the TR55
method. The corresponding initial abstraction is 2.8mm based on TR2010/02 Rainfall-Runoff guidelines used by
Waikato Regional Council.

This data was applied to the HEC-HMS model.

2.4 HEC-HMS MODEL

The data was then entered into a simple HEC-HMS model to create flow hydrographs. Figure 2.3 shows
summary table generated. Figure 2.4 shows, as an example the hydrograph for sub-catchment A.

Y :
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[[3 Global Summary Results for Run "100year-12hour” = [ [
Project: Ruakaka Travel Centre  Simulation Run: 100year-12hour

Start of Run: 01Jan2000, 00:00 Basin Model: Main

End of Run:  02Jan2000, 00:00 Meteorologic Model:  100-year

Compute Time:305ep2020, 11:24:33 Control Spedifications: 24-hour
Show Elements: | All Elements Volume Units: () MM (@) 1000 M3 Sorting: | Alphabetic -~

Hydralogic Drainage Area Pesk Discharge Time of Peak Volume
Element (KM32) (M3/5) (1000 M3)

A 13.581 273.79543 011an2000, 06:41 2360.26231
B 8.374 202.23503 0131an2000, 06:32 1542,22573
C 11.430 189,19772 0131an2000, 07:02 1995.12637
D 4,948 116.77637 011an2000, 06:30 §59.92032
E 4,750 81.47565 011an2000, 06:57 §27.24752
F 7.715 145.79893 011an2000, 06:46 1340.80139
G 9.013 160,80556 0131an2000, 06:52 1566,38275
H 3.629 38.88537 013an2000, 06: 258 630.68534
1 5.325 125.67384 011an2000, 06:30 925.43872
il 5,238 124.06856 011an2000, 06:42 108411135
K 6.114 109.08301 011an2000, 06:52 1062.56121
L 3.914 57.74372 013an2000, 07:20 530.21991
M 6,364 142.62182 013an2000, 06:33 1106.00908
Sink-1 91.955 1582,54556 011an2000, 06:39 15980,99700

engineering
new zealand

Figure 2.3 HEC-HMS summary table - 100-year, 12-hour with climate change

Graph for Subbasin "A" EIE[E

Subbasin "A" Results for Run "100year-12hour”
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Figure 2.4 Sub-catchment A hydrograph - 100-year, 12-hour with climate change
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3 HYDRAULIC ANALYSIS

3.1 MODEL LAYOUT

HEC-RAS was used to generate water levels in the main floodplain area. A 2D grid was developed from the
LiDAR terrain data developed from NRC. All datums are NZVD 2016.

Figure 3.5 shows the general 10m x 10m grid. A 2m x 2m grid was tested and did not make a great deal of
difference in such a large area. The time step used was 5 minutes but can be reduced to 5 seconds if the
courant number is too high. The Manning’s n was set to 0.08 in line with the previous work by URS.

A

4"‘

Figure 3.1 HEC-RAS model set up

The downstream boundary was based on the LINZ standard tide levels. The Marsden Point MSL is 1.60m. The
SLR in the previous NRC flood maps used a value of 1.0m. The WDC initial response wanted the SLR to be
1.3m. This made the constant downstream boundary RL2.60m and RL2.9m in testing the sensitivity of the SLR
at the site.

3.2 FLOOD MODEL RESULT

3.2.1 FLOOD-MAP FOR THE SITE AND COMPARISON TO NRC MODEL

Figure 3.2 shows a flood map near the site in the central part of the catchment. It includes climate change
rainfall. The modelled flood extents are shown in blue and orange outline is the NRC floodplain extent for the
100-year event. The tide level is RL2.6m which is meant to replicate the NRC floodplain developed by URS in
2012.

The flood extents are reasonably similar. However, there are a few issues to discuss.

&)

engineering
new zealand
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There are pockets of more flooding in this model. Although some of it shallow there are some channels with
depths greater than 500mm. This is expected to be due to the way water enters the model from the hydrology
method and/or URS model having more detail of stopbanking or culvert restrictions.

R . e
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SH15 Bridge
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[More Flooding
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Northiznrd

Figure 3.2 Flood Map at vicinity of the site with 100 year climate change

There is a bridge for SH15 to the north of the site. This bridge was not modelled explicitly. Figure 3.3 shows the
cross-section.
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Figure 3.3 SH15 bridge cross-section — 100yr-climate change

The water overtops the bridge in the URS model by 180m. If the bridge deck was modelled explicitly instead of
just a flow restriction, it would make little difference to the site given the URS model is already showing
overtopping and the water levels would be adjusted to match. It would make little difference in sensitivity testing
required by the objective of this report.

There is also a similar issue for Marsden Point Road bridge. On this occasion the water level is below the
bridge. If the deck is 1m deep flow may be obstructed. Given the distance from the site (4km) a lift of 0.5m we
expect little difference in flood extents within the subject site.

Water Surface Elevation on 'Bridge’
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Figure 3.4 Flood-map for vicinity of the site — 100yr-climate change

3.2.2 HYDRAULIC GRADE LINES — SEA LEVEL ASSESSEMNT

Figure 3.5 shows the LONG hydraulic-grade-line from the site to the sea outlet. It is clear that the NRC terrain
does not give river profiles below RL-0.2m. However, for the objective of the report it is not important. It would
be important if non-climate change rainfall with high frequency floods were the issue. However, the SLR rise of
1.3m drowns the river channels during future MSL and makes the capacity of the river almost an irrelevance.

Figure 3.5 includes the SLR of 1.3m to compare with the SLR of 1m modelled by URS for NRC. The impact of
the differential of SLR is felt at a distance of 2000m along the channel whereas the site is the top 500m and on
a slope. In short, the SLR differential of 0.3m not considered in the NRC floodplain has no impact at the site.

Water Surface Elevation on ‘Long HGL"
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Figure 3. 5 HGL from Site (Om to 500m) to Sea, for SLR 1m and 1.3m — 100yr-climate Change

To emphasise this point Figure 3.6 shows the HGL through the site. The maximum water levels modelled
cannot be differentiated.
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Water Surface Elevation on 'Site HGL"
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Figure 3.6 Site HGL comparing SLR of 1m and 1.3m — 100yr-climate change
3.3 EFFECTS ON NEIGHBOURS

For this assessment, the site area was further refined to 1m by 1m grids for pre-development and post
development ground levels. However, the hydrology was maintained as the site is to discharge at 80% of
predevelopment flow, the overall hydrology would be maintained/decreased.

Figure 3.9 shows no evidence of additional areas flooding due to proposed development

,Pé‘-!

Paost Dev Flood

NRC Flood Extents

Existing flood
"o extent

Figure 3.9 Pre and Post Development flooding overlayed
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4 SUMMARY

A floodplain analysis has been undertaken to determine the 100-year flood levels through the site which
includes climate change rainfall and sea level rise.

HEC-HMS generated flow hydrographs for 13 subcatchments.
Using HEC-RAS 2D, a 10m x 10m grid was built and the hydrographs applied.

Based on the information from the URS 2012 report we were able to generate a mock-up of their stormwater
model and have managed to replicate the flood extent for a very large area using reasonable parameters. This
model is only used to verify the potential effects of sea level rise and the proposed development on surrounding
neighbours.

4.4 SEA LEVEL RISE

The objective was to determine whether an increase in expected sea level rise from 1m to 1.3m would affect the
100-year flood level determined by URS/NRC.

Based in this new sensitivity model the flooding on the site is not subject the sea level rise.

It would be reasonable therefore that the NRC flood levels are still applicable for setting floor levels.

4.5 EFFECTS ON NEIGHBOURS

There are no indications of additional flood areas generated on the immediate neighbours by the proposed
development based of the RAS stormwater model.
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Stormwater Modelling Report
Ruakaka Service Center, Ruakaka

1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this report is to provide an assessment of stormwater runoff volumes and design
parameters for attenuation of runoff to control the following rainfall event:

e 20% AEP (5 Yr ARI) from developed areas
e 1% AEP (100 Yr ARI) from developed areas

1.2 STORMWATER MODELLING

Stormwater modelling has been completed with HEC-HMS stormwater modelling software, as
per and in accordance with TP108 for the development to determine the runoff details required
to design and comply with proposed stormwater guidelines.

HEC-HMS modelling allows for Climate change which comprises of both an increase in the

rainfall depth for a given event and modification of the normalised 24hour Temporal rainfall
intensity profile.
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Stormwater Modelling Report
Ruakaka Service Center, Ruakaka

2.0 STORMWATER MODELLING

21 MODEL SUMMARY - EXISTING SITE (PRE-DEVELOPMENT)

Currently the site is used for rural/agricultural purposes, the catchment area assessed is
reduced to the proposed developed area (as the developed area is to attenuated to a
percentage of the pre-development flow as per WDC guidelines)

Drained via a Rain Garden / Flood Attenuation Device — 3.39 Ha

Runoff Factors — Type C Soils

Impervious CN =098 Area = 0.0m?
Pervious CN=74 Area = 33,933.00m?

Rainfall Depth: NIWA NIRDS - Historic

Storm Event Rainfall Depth (mm)
5Yr 130
100 Yr 234

HEC Model Overview:

& :
C’._’Pemous

Lﬂ@owet

21.2 5YR-PRE-DEVELOPMENT SITE DISCHARGE

Pre Development Peak Discharge:

Project: Ruakaka Service Station  Simulation Run: PRE 5YR

Start of Run:  01Jan2000, 00:00 Basin Model: Existing
End of Run:  02Jan2000, 00:00 Meteorologic Model:  5YR
Compute Time; 305ep2020, 14:38:25 Control Specifications: 24 hour

Show Elements: | All Elements Yolume Units: (C) MM (@) 1000 M3
Hydrologic Drainage Area Peak Discharge Time of Peak Volume
Element {kM2) M3/5) {1000 M3)
Pervious 0.033933 0.1615 013an2000, 08:03 2.5478
Dutlet 0.033933 0.1615 01Jan2000, 05:03 2.5478

Pre Development Flow: 0.1615 md/s

2.1.3 100YR - PRE-DEVELOPMENT SITE DISCHARGE

Maven Associates Ltd



Pre Development Peak Discharge:

Project: Ruakaka Service Station

Startof Run: 01Jan2000, 00:00
End of Run:  02Jan2000, 00:00
Compute Time:305ep2020, 14:39:26

Basin Model:
Meteorologic Model:  100yr
Control Specifications: 24 hour

Stormwater Modelling Report
Ruakaka Service Center, Ruakaka

Simulation Run: PRE 100YR

Existing

Show Elements: | All Elements Volume Units: (C) MM (@) 1000 M3 Sorting:
Hydrologic Drainage Area Peak Discharge Time of Peak Volume
Element kM2 M3/5) (1000 M3)
Pervious 0.033933 0.3519 01Jan2000, 08:02 5.1628
Outlet 0.033933 0.3519 01]an2000, 08:02 5.1628

Pre Development Flow: 0.3519 md/s

2.2 POST DEVELOPMENT

Whangarei District EESPM require that post development flows are attenuated to 80% of pre-
development flows, therefore the required peak flow rates in the design storms have been

determined to be:

Storm Event Pre Development Flow Post Development Target
(ARI) (L/sec) (80% of Pre-Dev)
5Yr 161.5 129.2

100 Yr 351.9 281.5

Hydrology controls are to be provided by a basin attenuating flow prior to the discharges to the

existing stormwater channel onsite.

Maven Associates Ltd



Stormwater Modelling Report
Ruakaka Service Center, Ruakaka

23 MODEL SUMMARY - POST DEVELOPMENT
Runoff Factors — Type C Soil (Clay soils)

Impervious CN =098
Pervious CN=74

Area = 30,313.00m?
Area = 3620.00m?

Rainfall Depth: NIWA NIRDS - V6.0

Storm Event

Rainfall Depth (mm)

5Yr 146
100 Yr 267
HEC Model Overview:
.‘.}... Impervious 2. FPervious

|PonD

Lﬂ@owet

2.3.1 Basin Details:
Live Storage Volume  =2200.0m3
Between RL 5.00m to 5.20m allocated for Water Quality Treatment

Elevation Storage Table:

Elevation (m) Volume (m3)
5.00 0.0
5.20 760.0
5.80 2960.0
5 YR Control:
Orifice Diameter = 375mm

Orifice Height (Centre) = 188mm

Maven Associates Ltd



5 YR Model Output

Discharge Details:

Project: Ruakaka Service Station

Stormwater Modelling Report
Ruakaka Service Center, Ruakaka

Simulation Run: POST 5YR

Start of Run:
End of Run:

01Jan2000, 00:00
023an2000, 00:00

Basin Model:
Meteorologic Madel:

Past Dev
YR

Compute Time:305ep2020, 14:59:35

Control Specifications: 24 hour

Show Elements:  All Elements

Volume Units: (@ MM () 1000 M3

Sorting: |Hydrologic «

Hydrologic Drainage Area Peak Discharge Time of Peak Volume
Element (KM2) M3/5) (MmM)
Impervious 0.030313 0.2845 013an2000, 08:00 145,396
Pervious 0.0035620 0.0172 01Jan2000, 08:03 75.082
POMD 0.033933 0.1264 01Jan2000, 08:35 137.029
Outlet 0.033933 0.1264 01Jan2000, 08:35 137.029
Post Development Target 129.2 /s
Post Development Peak Discharge: 126.4 I/s (OK)
5 YR Discharge Graph
Reservoir "POND" Results for Run "POST 5YR"
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Peak Water RL: 5.561m
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100 YR Control:

Weir Length =1.65m

Weir RL =5.562m

100 YR Model Output

Discharge Details:

Stormwater Modelling Report
Ruakaka Service Center, Ruakaka

Project: Ruakaka Service Station  Simulation Run: POST 100YR.

Start of Run: 01Jan2000, 00:00 Basin Model: Post Dev
End of Run:  02Jan2000, 00:00 Meteorologic Model:  100+cc
Compute Time; 305ep2020, 15:03:40 Control Specifications: 24 hour
Show Elements: | All Elements Vaolume Units: () MM (@) 1000 M3 Sorting: |Hydrologic ~
Hydrologic Drainage Area Peak Discharge Time of Peak Volume
Element {KM2) M3/5) {1000 M3)

Impervious 0.030313 0.5202 013an2000, 08:00 8.0601

Pervious 0.003520 0.0455 013an2000, 08:02 0.6805

POMD 0.033933 0.2827 01Jan2000, 08:27 3.6099

Cutlet 0.033933 0.2827 01Jan2000, 08:27 8.0099

Post Development Target 281.51/s
Post Development Peak Discharge: 280.8 I/s (OK)
100 YR Discharge Graph
Reservoir "POND" Results for Run "POST 100YR"
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------ Run:POST 100%R Element:POND Result:Storage

Run:POST 100%¥R Element.POND Result Outflow

01Jan2000

Run:POST 100%R Element:POND Result:Pool Elevation
= == Run:POST 100%R Element:POND Result: Combined Inflow
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Stormwater Modelling Report
Ruakaka Service Center, Ruakaka

24 CONCLUSION

Stormwater discharge can be attenuated to attenuate peak flows from both 5yr & 100yr storm
events through outlet control from the proposed stormwater basin. Details within this report
were, where necessary, assumed to confirm stormwater control potential and provide a baseline
for future detailing at engineering or building consent stage. Details to be considered include:

¢ No ground disposal allowed for.

e Total Live Storage Volume =2200 m?3
e Pre-development Flow (20% AEP) =1611I/s
e Pre-development Flow (1% AEP) =3521/s

e Post development Target (20% AEP) =1291/s

e Post development Target (1% AEP) =2821/s
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PROPOSED ACOUSTIC MITIGATION
TOTALING 3,000m* (APPROX.)
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sediment control devices and confirmation of
pond/decent volumes to engineer.
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" PROPOSED STOCKPILE LOCATION

¢

PROPOSED ACOUSTIC MITIGATION
TOTALING 3,000m* (APPROX.)

/e
/¢

SURROUNDED WITH SILT FENCE

Notes

1. All works to be in accordance with Whangarei
District Council standards.

2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000

3. Levels in terms of the Auckland Vertical Datum
1946.

4. ltis the contractors responsibility to locate all
services that may be affected by his operations.

5. The contractor shall comply with all relevant
Health and Safety requirements.

6. The contractor shall obtain all necessary approval
from utility operators before commencing work
under or near their services.

7. Sediment control shall be installed and
operational before earthworks start onsite in
accordance with council standards.

8. Contractor shall provide asbuilt of working
sediment control devices and confirmation of
pond/decent volumes to engineer.
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PROPOSED STOCKPILE LOCATION
SURROUNDED WITH SILT FENCE

Notes

. All works to be in accordance with Whangarei

District Council standards.

. Co-ordinates in terms of NZ Geodetic Datum Mt

Eden 2000

. Levels in terms of the Auckland Vertical Datum
1946.

. Itis the contractors responsibility to locate all
services that may be affected by his operations.

. The contractor shall comply with all relevant

Health and Safety requirements.

. The contractor shall obtain all necessary approval

from utility operators before commencing work

under or near their services.

. Sediment control shall be installed and

operational before earthworks start onsite in

accordance with council standards.

. Contractor shall provide asbuilt of working

sediment control devices and confirmation of

pond/decent volumes to engineer.
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PROPOSED ACOUSTIC MITIGATION
TOTALING 3,000m* (APPROX.)

Notes

1. All works to be in accordance with Whangarei
District Council standards.

2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000

3. Levels in terms of the Auckland Vertical Datum
1946.

4. ltis the contractors responsibility to locate all
services that may be affected by his operations.

5. The contractor shall comply with all relevant
Health and Safety requirements.

6. The contractor shall obtain all necessary approval
from utility operators before commencing work
under or near their services.

7. Sediment control shall be installed and
operational before earthworks start onsite in
accordance with council standards.

8. Contractor shall provide asbuilt of working
sediment control devices and confirmation of
pond/decent volumes to engineer.
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Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. Co-ordinates in terms of NZ Geodetic Datum Mt Eden 2000

3. Levels in terms of the Auckland Vertical Datum 1946.

4. ltis the contractors responsibility to locate all services that
may be affected by his operations.

5. The contractor shall comply with all relevant Health and
Safety requirements.

6. The contractor shall obtain all necessary approval from
utility operators before commencing work under or near
their services.

7. Sediment control shall be installed and operational before
earthworks start onsite in accordance with council
standards.

8. Contractor shall provide asbuilt of working sediment control
devices and confirmation of pond/decent volumes to
engineer.
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CUT VOLUME 4589 m?
FILL VOLUME 26289 m?
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TOPSOIL STRIPPED (200mm) = 10,845 m?
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NOTE: NO ALLOWANCE FOR SERVICES TRENCHES,
VOLUMES AREA UNFACTORED AND IN SITU
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I I Notes

10. Pram crossings are to be flush to the channel with no lip. 1. All works to be in accordance with Whangarei District
11, All kerb and channel to have sawcuts at max. 4m centres. Council standards.
12. /:)I(Ii;(:rbmg, channels and edge beams shall have 4kg black 2. Contractor is to avoid using GPS for set out of the kerb
. i 9

13. Al signage and pavement markings to be in accordance with levels where gradients less than 1%.

NZTA MOTSAM standards and the WDC standards. 3. ltis the contractors responsibility to locate all services
14. All street name signs shall follow WDC guidelines in terms of that may be affected by his operations.

layout, clearances, and construction details. 4. The contractor shall comply with all relevant Health and
15. Al line markings to be reflectorised in accordance with Safety requirements.

MOTSAM standards.
16. The minimum vertical and lateral clearances for signage shall " )
be in accordance with MOTSAM standards. utility operators before commencing work under or near
17. Street lighting shall be designed in accordance with all their services.
applicable New Zealand Standards including but not restricted | 6.  Final pavement design subject to CBR/Beam tests on
to 1h§ current vers.ion of AS/NZS 1158 Lighting for Roads and | subgrade material.
Public Space§ series of standards. . . 7. Setout schedule with co-ordinates of chainage points
18. All new, modified or upgraded pram crossings must be in long road centreline to b lied to th ntractor
accordance with RTS 14 Guidelines for Facilities for Blind and 39 g road ce ? © 1o be supplied to the contracto
Vision-impaired Pedestrians and NZS/AS 1428.4 and must prior to construction.
comply with the details provided in WDC Environmental 8. Refer to long section for finished centreline levels. Refer
Engineering Standards. to typical cross sections to obtain levels for other

locations
9. All ducts shall have locations marked on kerb lines in
accordance with specification.

5. The contractor shall obtain all necessary approval from
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. Pram crossings are to be flush to the channel with no lip.
. All kerb and channel to have sawcuts at max. 4m centres.
. All kerbing, channels and edge beams shall have 4kg black

oxide.

. All signage and pavement markings to be in accordance with

NZTA MOTSAM standards and the WDC standards.

. All street name signs shall follow WDC guidelines in terms of

layout, clearances, and construction details.

. All line markings to be reflectorised in accordance with

MOTSAM standards.

. The minimum vertical and lateral clearances for signage shall

be in accordance with MOTSAM standards.

. Street lighting shall be designed in accordance with all

applicable New Zealand Standards including but not restricted
to the current version of AS/NZS 1158 Lighting for Roads and
Public Spaces series of standards.

. All new, modified or upgraded pram crossings must be in

accordance with RTS 14 Guidelines for Facilities for Blind and
Vision-impaired Pedestrians and NZS/AS 1428.4 and must
comply with the details provided in WDC Environmental
Engineering Standards.

%

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. Contractor is to avoid using GPS for set out of the kerb
levels where gradients less than 1%.

3. ltis the contractors responsibility to locate all services
that may be affected by his operations.

4. The contractor shall comply with all relevant Health and
Safety requirements.

5. The contractor shall obtain all necessary approval from
utility operators before commencing work under or near
their services.

6. Final pavement design subject to CBR/Beam tests on
subgrade material.

7. Setout schedule with co-ordinates of chainage points
along road centreline to be supplied to the contractor
prior to construction.

8. Refer to long section for finished centreline levels. Refer
to typical cross sections to obtain levels for other
locations

9. All ducts shall have locations marked on kerb lines in
accordance with specification.
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PROPOSED CULVERT DESIGNED FOR 10-YEAR FLOOD EVENT
DETAILED DESIGN TO BE PROVIDED IN BUILDING CONSENT STAGE

. Pram crossings are to be flush to the channel with no lip.

. All kerb and channel to have sawcuts at max. 4m centres.
. All kerbing, channels and edge beams shall have 4kg black

oxide.

. All signage and pavement markings to be in accordance with

NZTA MOTSAM standards and the WDC standards.

. All street name signs shall follow WDC guidelines in terms of

layout, clearances, and construction details.

. All line markings to be reflectorised in accordance with

MOTSAM standards.

. The minimum vertical and lateral clearances for signage shall

be in accordance with MOTSAM standards.

. Street lighting shall be designed in accordance with all

applicable New Zealand Standards including but not restricted
to the current version of AS/NZS 1158 Lighting for Roads and
Public Spaces series of standards.

. All new, modified or upgraded pram crossings must be in

accordance with RTS 14 Guidelines for Facilities for Blind and
Vision-impaired Pedestrians and NZS/AS 1428.4 and must
comply with the details provided in WDC Environmental
Engineering Standards.

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. Contractor is to avoid using GPS for set out of the kerb
levels where gradients less than 1%.

3. ltis the contractors responsibility to locate all services
that may be affected by his operations.

4. The contractor shall comply with all relevant Health and
Safety requirements.

5. The contractor shall obtain all necessary approval from
utility operators before commencing work under or near
their services.

6. Final pavement design subject to CBR/Beam tests on
subgrade material.

7. Setout schedule with co-ordinates of chainage points
along road centreline to be supplied to the contractor
prior to construction.

8. Refer to long section for finished centreline levels. Refer
to typical cross sections to obtain levels for other
locations

9. All ducts shall have locations marked on kerb lines in
accordance with specification.
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QUALITY POND

. Pram crossings are to be flush to the channel with no lip.
. All kerb and channel to have sawcuts at max. 4m centres.
. All kerbing, channels and edge beams shall have 4kg black

oxide.

. All signage and pavement markings to be in accordance with

NZTA MOTSAM standards and the WDC standards.

. All street name signs shall follow WDC guidelines in terms of

layout, clearances, and construction details.

. All line markings to be reflectorised in accordance with

MOTSAM standards.

. The minimum vertical and lateral clearances for signage shall

be in accordance with MOTSAM standards.

. Street lighting shall be designed in accordance with all

applicable New Zealand Standards including but not restricted
to the current version of AS/NZS 1158 Lighting for Roads and
Public Spaces series of standards.

. All new, modified or upgraded pram crossings must be in

accordance with RTS 14 Guidelines for Facilities for Blind and
Vision-impaired Pedestrians and NZS/AS 1428.4 and must
comply with the details provided in WDC Environmental
Engineering Standards.

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. Contractor is to avoid using GPS for set out of the kerb
levels where gradients less than 1%.

3. ltis the contractors responsibility to locate all services
that may be affected by his operations.

4. The contractor shall comply with all relevant Health and
Safety requirements.

5. The contractor shall obtain all necessary approval from
utility operators before commencing work under or near
their services.

6. Final pavement design subject to CBR/Beam tests on
subgrade material.

7. Setout schedule with co-ordinates of chainage points
along road centreline to be supplied to the contractor
prior to construction.

8. Refer to long section for finished centreline levels. Refer
to typical cross sections to obtain levels for other
locations

9. All ducts shall have locations marked on kerb lines in
accordance with specification.
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RAISED PEDESTRIAN CROSSING. o)
REFER TO C322 FOR INFORMATION

RAISED PEDESTRIAN CROSSING.
REFER TO C322 FOR INFORMATION

o
/
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RAISED PEDESTRIAN CROSSING.
REFER TO C322 FOR INFORMATION
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10. Pram crossings are to be flush to the channel with no lip.

. All kerb and channel to have sawcuts at max. 4m centres. \

. All kerbing, channels and edge beams shall have 4kg black

oxide.

13. Al signage and pavement markings to be in accordance with
NZTA MOTSAM standards and the WDC standards.

14. All street name signs shall follow WDC guidelines in terms of Y
layout, clearances, and construction details.

15. Al line markings to be reflectorised in accordance with
MOTSAM standards.

16. The minimum vertical and lateral clearances for signage shall
be in accordance with MOTSAM standards.

17. Street lighting shall be designed in accordance with all
applicable New Zealand Standards including but not restricted
to the current version of AS/NZS 1158 Lighting for Roads and
Public Spaces series of standards.

18. All new, modified or upgraded pram crossings must be in
accordance with RTS 14 Guidelines for Facilities for Blind and
Vision-impaired Pedestrians and NZS/AS 1428.4 and must
comply with the details provided in WDC Environmental
Engineering Standards.

1

CONVENIENCE

RAISED PEDESTRIAN CROSSING.
REFER TO C322 FOR INFORMATION

£

RETAIL

Notes

1. All works to be in accordance with Whangarei District

Council standards.

2. Contractor is to avoid using GPS for set out of the kerb
levels where gradients less than 1%.
It is the contractors responsibility to locate all services
that may be affected by his operations.

4. The contractor shall comply with all relevant Health and

Safety requirements.

The contractor shall obtain all necessary approval from
utility operators before commencing work under or near

their services.

o

Final pavement design sul
subgrade material.

bject to CBR/Beam tests on

7. Setout schedule with co-ordinates of chainage points
along road centreline to be supplied to the contractor

prior to construction.
8. Refer to long section for fi

nished centreline levels. Refer

to typical cross sections to obtain levels for other

locations

9.  All ducts shall have locations marked on kerb lines in

accordance with specifical

tion.
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2.1%

. Pram crossings are to be flush to the channel with no lip.

. All kerb and channel to have sawcuts at max. 4m centres.

. All kerbing, channels and edge beams shall have 4kg black

. All signage and pavement markings to be in accordance with
. All street name signs shall follow WDC guidelines in terms of
. All line markings to be reflectorised in accordance with

. The minimum vertical and lateral clearances for signage shall

. Street lighting shall be designed in accordance with all

. All new, modified or upgraded pram crossings must be in 4

oxide.

NZTA MOTSAM standards and the WDC standards.
layout, clearances, and construction details.
MOTSAM standards. E
be in accordance with MOTSAM standards.

applicable New Zealand Standards including but not restricted
to the current version of AS/NZS 1158 Lighting for Roads and
Public Spaces series of standards.

accordance with RTS 14 Guidelines for Facilities for Blind and
Vision-impaired Pedestrians and NZS/AS 1428.4 and must

comply with the details provided in WDC Environmental
Engineering Standards.

/

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. Contractor is to avoid using GPS for set out of the kerb
levels where gradients less than 1%.
It is the contractors responsibility to locate all services
that may be affected by his operations.

4. The contractor shall comply with all relevant Health and
Safety requirements.
The contractor shall obtain all necessary approval from
utility operators before commencing work under or near
their services.

6. Final pavement design subject to CBR/Beam tests on
subgrade material.
7. Setout schedule with co-ordinates of chainage points

along road centreline to be supplied to the contractor
prior to construction.

8. Refer to long section for finished centreline levels. Refer
to typical cross sections to obtain levels for other
locations

9. All ducts shall have locations marked on kerb lines in
accordance with specification.
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AC
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. Pram crossings are to be flush to the channel with no lip.

. All kerb and channel to have sawcuts at max. 4m centres.

. All kerbing, channels and edge beams shall have 4kg black

. All signage and pavement markings to be in accordance with
NZTA MOTSAM standards and the WDC standards. y3
. All street name signs shall follow WDC guidelines in terms of
. All line markings to be reflectorised in accordance with

. The minimum vertical and lateral clearances for signage shall

. Street lighting shall be designed in accordance with all

. All new, modified or upgraded pram crossings must be in

oxide.

layout, clearances, and construction details.
MOTSAM standards.
be in accordance with MOTSAM standards.

applicable New Zealand Standards including but not restricted
to the current version of AS/NZS 1158 Lighting for Roads and
Public Spaces series of standards.

accordance with RTS 14 Guidelines for Facilities for Blind and
Vision-impaired Pedestrians and NZS/AS 1428.4 and must
comply with the details provided in WDC Environmental
Engineering Standards.

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. Contractor is to avoid using GPS for set out of the kerb

levels where gradients less than 1%.

Itis the contractors responsibility to locate all services

that may be affected by his operations.

4. The contractor shall comply with all relevant Health and
Safety requirements.

The contractor shall obtain all necessary approval from
utility operators before commencing work under or near
their services.

6. Final pavement design subject to CBR/Beam tests on
subgrade material.

7. Setout schedule with co-ordinates of chainage points
along road centreline to be supplied to the contractor
prior to construction.

8. Refer to long section for finished centreline levels. Refer
to typical cross sections to obtain levels for other
locations

9. All ducts shall have locations marked on kerb lines in
accordance with specification.

Line Marking
CENTER LINE 1- WC100R (30m)
CENTER LINE 2- WC100R
NO STOPPING LINE- YI100R1x1
CONTINUITY LINE-  WI100R1x3
LIMIT LINE- WC300R
Legend
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K&C KERB AND CHANNEL
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39 PORT MARSDEN HIGHWAY

. Pram crossings are to be flush to the channel with no lip.
. All kerb and channel to have sawcuts at max. 4m centres.
. All kerbing, channels and edge beams shall have 4kg black

oxide.

. All signage and pavement markings to be in accordance with

NZTA MOTSAM standards and the WDC standards.

. All street name signs shall follow WDC guidelines in terms of

layout, clearances, and construction details.

. All line markings to be reflectorised in accordance with

MOTSAM standards.

. The minimum vertical and lateral clearances for signage shall

be in accordance with MOTSAM standards.

. Street lighting shall be designed in accordance with all

applicable New Zealand Standards including but not restricted
to the current version of AS/NZS 1158 Lighting for Roads and
Public Spaces series of standards.

. All new, modified or upgraded pram crossings must be in

accordance with RTS 14 Guidelines for Facilities for Blind and
Vision-impaired Pedestrians and NZS/AS 1428.4 and must
comply with the details provided in WDC Environmental
Engineering Standards.

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. Contractor is to avoid using GPS for set out of the kerb
levels where gradients less than 1%.

3. ltis the contractors responsibility to locate all services
that may be affected by his operations.

4. The contractor shall comply with all relevant Health and
Safety requirements.

5. The contractor shall obtain all necessary approval from
utility operators before commencing work under or near
their services.

6. Final pavement design subject to CBR/Beam tests on
subgrade material.

7. Setout schedule with co-ordinates of chainage points
along road centreline to be supplied to the contractor
prior to construction.

8. Refer to long section for finished centreline levels. Refer
to typical cross sections to obtain levels for other
locations

9. All ducts shall have locations marked on kerb lines in
accordance with specification.
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Notes
1. Details will be provided at building consent stage.
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Notes
1. Detail design will be provided at building consent stage
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STANDARD KERB AND CHANNEL
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Notes
1. Detail design will be provided at building consent stage
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Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. 2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland Vertical
Datum 1946.

3. All bends and connections to be no more than 45°

4. All connections to existing drains shall be carried out by a|
licensed Drainlayer/Plumber.

5. Drainage shall comply in full with E1/AS1 building code
for storm water.

6. All cesspits shall have half syphons installed.

7. Al sanitary waste drains shall be uPVC to AS/NZS 1260.

8. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

9. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

10. All pipes shall be SN16 grade unless otherwise stated.

11. Drainlayer shall locate and confirm connection invert
before starting building works.

12. Plans to be read in conjunction with Hydraulic Engineers
and differences shall clarified be before contractor starts.

13. All chamber lids shall have a minimum 200mm maximum
300 throat to provide sufficient cover for landscape and
pavement over the top.
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PROPOSED CULVERT

1m KERB CUT-OUT AT 10m INTERVAL

PROPOSED CULVERT

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. 2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland Vertical
Datum 1946.

3. All bends and connections to be no more than 45°

4. All connections to existing drains shall be carried out by a|
licensed Drainlayer/Plumber.

5. Drainage shall comply in full with E1/AS1 building code
for storm water.

6. All cesspits shall have half syphons installed.

7. Al sanitary waste drains shall be uPVC to AS/NZS 1260.

8. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

9. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

10. All pipes shall be SN16 grade unless otherwise stated.

11. Drainlayer shall locate and confirm connection invert
before starting building works.

12. Plans to be read in conjunction with Hydraulic Engineers
and differences shall clarified be before contractor starts.

13. All chamber lids shall have a minimum 200mm maximum
300 throat to provide sufficient cover for landscape and
pavement over the top.
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Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. 2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland Vertical
Datum 1946.

3. All bends and connections to be no more than 45°

4. All connections to existing drains shall be carried out by a|
licensed Drainlayer/Plumber.

5. Drainage shall comply in full with E1/AS1 building code
for storm water.

PROPOSED SWALE TO PROVIDE ADDITIONAL TREATMENT
REFER TO CROSS SECTION F AT C433 FOR DETAILS

6. All cesspits shall have half syphons installed.

7. All sanitary waste drains shall be uPVC to AS/NZS 1260.

8. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

EXISTING FARM CROSSING/ CULVERT TO REMAIN 9. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

10. All pipes shall be SN16 grade unless otherwise stated.

11. Drainlayer shall locate and confirm connection invert
before starting building works.

12. Plans to be read in conjunction with Hydraulic Engineers
and differences shall clarified be before contractor starts.

PRIVATE RAIN GARDEN 1
AREA = 91m?

PROPOSED PRIVATE SCRUFFY DOME
PROPOSED PRIVATE OUTFALL STRUCTURE

13. All chamber lids shall have a minimum 200mm maximum
300 throat to provide sufficient cover for landscape and
pavement over the top.
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2700m? OF RAIN GARDEN TO PROVIDE FINAL
TREATMENT PRIOR TO DISCHARGING BACK
TO EXISTING FARM DRAIN

PROPSOED 100-YEAR ATTENUATION POND
WITH UP TO 2800m* STORAGE CAPACITY

EXISTING FARM DRAIN BATTER

TO BE STABILISED

ROCK RIP RAP

ROCKRIP RAP

OUTLET STRUCTURE WITH FLAP
FOR BACKFLOW PREVENTION

OVERFLOW WEIR FOR 100-YEAR EVENT

THE DISCHARGE RATE WILL BE RESTRICTED
TO 80% OF PRE-DEVELOPMENT LEVEL
DETAILS TO BE PROVIDED IN BUILDING
CONSENT STAGE

PROPOSED PRIVATE SCRUFFY
DOME TO CONTROL SW
DISCHARGE RATE OF 5-YEAR
EVENT

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. 2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland Vertical
Datum 1946.

3. All bends and connections to be no more than 45°

4. All connections to existing drains shall be carried out by a|
licensed Drainlayer/Plumber.

5. Drainage shall comply in full with E1/AS1 building code
for storm water.

6. All cesspits shall have half syphons installed.

7. Al sanitary waste drains shall be uPVC to AS/NZS 1260.

8. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

9. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

10. All pipes shall be SN16 grade unless otherwise stated.

11. Drainlayer shall locate and confirm connection invert
before starting building works.

12. Plans to be read in conjunction with Hydraulic Engineers
and differences shall clarified be before contractor starts.

13. All chamber lids shall have a minimum 200mm maximum
300 throat to provide sufficient cover for landscape and
pavement over the top.
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Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. 2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland Vertical
Datum 1946.

3. All bends and connections to be no more than 45°

4. All connections to existing drains shall be carried out by a
licensed Drainlayer/Plumber.

5. Drainage shall comply in full with E1/AS1 building code
for storm water.

6. All cesspits shall have half syphons installed.

7. All sanitary waste drains shall be uPVC to AS/NZS 1260.

8. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

9. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

10. All pipes shall be SN16 grade unless otherwise stated.

11. Drainlayer shall locate and confirm connection invert
before starting building works.

12. Plans to be read in conjunction with Hydraulic Engineers

and differences shall clarified be before contractor starts.

All chamber lids shall have a minimum 200mm maximum

300 throat to provide sufficient cover for landscape and

pavement over the top.
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Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. 2
Eden 2000. Levels in terms of the Auckland Vertical
Datum 1946.

3. All bends and connections to be no more than 45°

4. All connections to existing drains shall be carried out by a|
licensed Drainlayer/Plumber.

5. Drainage shall comply in full with E1/AS1 building code
for storm water.

Co-ordinates in terms of NZ Geodetic Datum Mt

6. All cesspits shall have half syphons installed.

7. Al sanitary waste drains shall be uPVC to AS/NZS 1260.

8. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

9. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

10. All pipes shall be SN16 grade unless otherwise stated.

11. Drainlayer shall locate and confirm connection invert
before starting building works.

12. Plans to be read in conjunction with Hydraulic Engineers
and differences shall clarified be before contractor starts.

13. All chamber lids shall have a minimum 200mm maximum
300 throat to provide sufficient cover for landscape and
pavement over the top.
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PROPOSED SWALE TO PROVIDE
SW QUALITY TREATMENT AND
CONVEYING 100-YEAR FLOW.
REFER TO CROSS SECTION G
AT C433

Notes

1. All works to be in accordance with Whangarei District
Council standards.

2. 2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland Vertical
Datum 1946.

3. All bends and connections to be no more than 45°

4. All connections to existing drains shall be carried out by a|
licensed Drainlayer/Plumber.

5. Drainage shall comply in full with E1/AS1 building code
for storm water.

6. All cesspits shall have half syphons installed.

7. Al sanitary waste drains shall be uPVC to AS/NZS 1260.

8. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

9. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

10. All pipes shall be SN16 grade unless otherwise stated.

11. Drainlayer shall locate and confirm connection invert
before starting building works.

12. Plans to be read in conjunction with Hydraulic Engineers
and differences shall clarified be before contractor starts.

13. All chamber lids shall have a minimum 200mm maximum
300 throat to provide sufficient cover for landscape and
pavement over the top.
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FOR DETAILS

PROPOSED CULVERT TO CONNECT TO
_ EXISTING NZTA STORMWATER DRAIN.
SUBJECT TO APPROVAL FROM THE

PRIVATE RAIN GARDEN 3
AREA = 20m?

PROPOSED CULVERT TO BE INSTALL
ALONG THE NEW CROSSING PLACE

4
o
@‘

PROPOSED SWALE TO PROVIDE
SW QUALITY TREATMENT AND
CONVEYING 100-YEAR FLOW.

REFER TO CROSS SECTION G

EXISTING NZTA STORMWATER PIPE
TO DISCHARGE RUNOFF FROM SH15

SCRUFFY DOME ON TOP OF

Notes

1. All works to be in accordance with Whagarei
District Council standards.

2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland
Vertical Datum 1946.

3. Itis the contractors responsibility to locate all
services that may be affected by his operations.

4. Pipe bedding: 0 - 10% granular bedding,10 -
20% weak concrete bedding.greater than 20%
weak concrete bedding (7mpa plus anti scour
blocks at 6m crs).

5. Each connection shall be marked by a
50mmx50mm treated pine stake extending
600mm above ground level with the top painted.
This marker post shall be placed alongside a
timber marker installed at the time of pipelaying
and extending from the connection to 150mm
below finished ground level. Connections shall
be accurately indicated on "as built" plans.

6. Approved hardfill is to be used in backfilling of all
road crossings and vehicle crossings to council
standards.

7. Heavy duty manhole lids and frames to be used
in trafficked areas.

8. All cesspit leads shall have min cover 0.9m.

9. Alllines are to be 150mm@ PVC Class SN16
unless shown otherwise.

10. All lines to be abandoned shall be sealed at each
end. timing of all sealing to be coordinated with
council staff.

[ —

CROSSING PLACE APPLICATION
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PROP SWMH 3-1
LL=7.04
IL=5.72 (in)

1=6.90
IL=6.07 (out)

EXISTING CROSSING AND DRIVEWAY TO BE
REMOVE

EXISTING OPEN CHANNEL TO BE RELOCATED
SUBJECT TO NZTA APPROVAL AS PART OF
CROSSING PLACE APPLICATION

Notes

1. All works to be in accordance with Whagarei
District Council standards.

2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland
Vertical Datum 1946.

3. ltis the contractors responsibility to locate all
services that may be affected by his operations.

4. Pipe bedding: 0 - 10% granular bedding,10 -
20% weak concrete bedding.greater than 20%
weak concrete bedding (7mpa plus anti scour
blocks at 6m crs).

“‘ 5. Each connection shall be marked by a

50mmx50mm treated pine stake extending
600mm above ground level with the top painted.
This marker post shall be placed alongside a
timber marker installed at the time of pipelaying
and extending from the connection to 150mm
below finished ground level. Connections shall
be accurately indicated on "as built" plans.

6. Approved hardfill is to be used in backfilling of all
road crossings and vehicle crossings to council
standards.

7. Heavy duty manhole lids and frames to be used
in trafficked areas.

8. All cesspit leads shall have min cover 0.9m.

9. Alllines are to be 150mm@ PVC Class SN16
unless shown otherwise.

10. All lines to be abandoned shall be sealed at each
end. timing of all sealing to be coordinated with
council staff.
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INLET SCOUR PROTECTION
SCRUFFY DOME
SCRUFFY DOME
_\ RODDING EYE FOR EACH SUBSOIL DRAIN —
\ NOVACOIL \
l @) Ul > b (@) l
OO
— u P e%o
| |
st = _Z <
| | C) {
— | ——
| |
, : N @) -0
I —\ \/ Cgmom (OR0
% | [ [ |
O | i I O \
\_ TYPE 2 SLIP FORM KERB WITH 600mm
u 60mm@ BALLAST SCOUR WIDE CUTOUTS. CHANNEL SLOPED TO
100mm MULCHINGITOPSOIL LAYER EF;?(TL)ES(TJ'?(;“(Vfl’)RX%ﬁ"é(oT;"'ATTRESS ALLOW FLOW TO RAIN GARDEN
STORMWATER OUTLET PIPE 500mm RAIN GARDEN MEDIA LAYER POROSITY ' ' '
ASSUMED TO 30%
TO BE LINED IN GEOFABRIC - BIDIM A19 OR EQUIVALENT 100mm FILTRATION LAYER
PE LINER ON CARRIAGEWAY SIDE OF EXCAVATION 350mm DRAINAGE METAL LAYER
160mm NOVACOIL

/ A\ RAIN GARDEN AT CAR PARK SECTION DETAIL
G430/ SCALE 1:25 @ A3

/~ O\ RAIN GARDEN AT CAR PARK PLAN DETAIL

\C430/ SCALE 1:50 @ A3

TYPE 2 SLIP FORM KERB WITH 600mm
WIDE CUTOUTS. CHANNEL SLOPED TO
ALLOW FLOW TO RAIN GARDEN

STORMWATER OUTLET PIPE —

=6

gz,

/@@ @
MUCLH/TOPSOIL LAYER (100mm) QO
BIO-RETENTION MEDIA (500mm) = = -
FILTRATION LAYER
DRIAINAGE LAYER

TO BE LINED IN GEOFABRIC - BIDIM A19 OR EQUIVALENT

/B \RAIN GARDEN AT CAR PARK SECTION DETAIL

\C430/ SCALE 1:25 @ A3

160mm NOVACOIL

Notes

1.
2.

3.

4.
5.

6. Sewer shall comply in full with AS/NZS 3500.2 - 2003

. Plans to be read in conjunction with Hydraulic Engineers

. All chamber lids shall have a minimum 200mm maximum

All bends and connections to be no more than 45°

All connections to existing drains shall be carried out by 3
licensed Drainlayer/Plumber.

Drainage shall comply in full with E1/AS1 building code
for storm water.

All cesspits shall have half syphons installed.
All sanitary waste drains shall be uPVC to AS/NZS 1260.

and/or G13 Building Code

Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

Al pipes shall be SN16 grade unless otherwise stated.

Drainlayer shall locate and confirm connection invert
before starting building works.

and differences shall clarified be before contractor starts.

300 throat to provide sufficient cover for landscape and
pavement over the top.
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Notes

1. All bends and connections to be no more than 45°

2. All connections to existing drains shall be carried out by a|

INLET SCOUR PROTECT|ON Ilcer\sed Dralnlayer/PIu.mber. . .

3. Drainage shall comply in full with E1/AS1 building code

SCRUFFY DOME for storm water.

4.  All cesspits shall have half syphons installed.

5. All sanitary waste drains shall be uPVC to AS/NZS 1260.

6. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

RODDING EYE FOR EACH SUBSOIL DRAIN
SCRUFFY DOME —\

NOVACOIL 7. Refer to Hydraulic engineers drawings for building

plumbing beyond that shown including down pipe sizes.
8. All pipes shall be SN16 grade unless otherwise stated.
9. Drainlayer shall locate and confirm connection invert
_— | before starting building works.
| 10. Plans to be read in conjunction with Hydraulic Engineers
| and differences shall clarified be before contractor starts.
11. All chamber lids shall have a minimum 200mm maximum
| Zg , X 300 throat to provide sufficient cover for landscape and

pavement over the top.
I
/ | /— 160mm NOVACOIL
/| ~ ‘

oxe) O
= O SO0
O c%% STORMWATER l \ l | \l
e e e e OUTLET PIPE
m mw TYPE 2 SLIP FORM KERB WITH 600mm

L 60mm@ BALLAST SCOUR WIDE CUTOUTS. CHANNEL SLOPED TO
100mm MULCHING/TOPSOIL LAYER > | PROTECTION OR RENO MATTRESS ALLOW FLOW TO RAIN GARDEN
500mm RAIN GARDEN MEDIA LAYER POROSITY 7O BE LINED IN GEOFABRIC - 0.75(L) x 0.50(W) x 0.15(T)

ASSUMED TO 30% BIDIM A19 OR EQUIVALENT

100mm FILTRATION LAYER
PE LINER ON CARRIAGEWAY SIDE
350mm DRAINAGE METAL LAYER OF EXCAVATION

/ S\TYPICAL RAIN GARDEN SECTION DETAIL /O RAIN GARDEN AT CAR PARK PLAN DETAIL
\C431/SCALE 1:25 @ A3 \C%1/ SCALE 1:50 @ A3

TYPE 2 SLIP FORM KERB WITH 600mm A |RC KH 09/20
WIDE CUTOUTS. CHANNEL SLOPED TO Re
ALLOW FLOW TO RAIN GARDEN
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100-YEAR SPILLWAY FROM THE STORMWATER ATTENUATION POND

100-YEAR FLOOD LEVEL RL=5.8m

5-YEAR RAINFALL ORIFICE/QUTLET _LI

Te— V'

STORMWATER /

OUTLET PIPE

500mm RAIN GARDEN MEDIA LAYER POROSITY

ASSUMED TO 30%
100mm FILTRATION LAYER

350mm DRAINAGE METAL LAYER

I R I I

SCRUFFY DOME

TO BE LINED IN GEOFABRIC -
BIDIM A19 OR EQUIVALENT

160mm NOVACOIL

(E\ TYPICAL ATTENUATION POND/RAIN GARDEN SECTION DETAIL

C432/ SCALE: NTS

100 YEARS SPILL WAY

100-YEAR FLOOD LEVEL RL = 5.8m /

5-YEAR EVENT STORMWATER OUTLET PIPE ——

/

BIO-RETENTION MEDIA (500mm) —

PR TS T S S s

e

%

TS S S S S TS
ST ST ST ST ST ST oSt eSTYeSTY

FILTRATION LAYER /
DRIAINAGE LAYER ]

160mm NOVACOIL /

/FN\TYPICAL ATTENUATION POND/RAIN GARDEN SECTION DETAIL

C432/9CALE: NTS

Notes

. Plans to be read in conjunction with Hydraulic Engineers

. All chamber lids shall have a minimum 200mm maximum

All bends and connections to be no more than 45°

All connections to existing drains shall be carried out by 3
licensed Drainlayer/Plumber.

Drainage shall comply in full with E1/AS1 building code
for storm water.

All cesspits shall have half syphons installed.
All sanitary waste drains shall be uPVC to AS/NZS 1260.

Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

Al pipes shall be SN16 grade unless otherwise stated.
Drainlayer shall locate and confirm connection invert

before starting building works.

and differences shall clarified be before contractor starts.

300 throat to provide sufficient cover for landscape and
pavement over the top.
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“ e
~ L
BIO-RETENTION MEDIA (100mm) OQ(—)Q Q(—)Q:
w{@le; Ol=0
100mm FILTRATION LAYER
300mm DRAINAGE LAYER 160mm NOVACOIL

/ &\ TYPICAL GRASS SWALE SECTION
\C433/ SCALE: 1:25 @ A3

SLOPE

waQv

0.5% GRADE

64.7m’

Notes
1. All bends and connections to be no more than 45°

2. All connections to existing drains shall be carried out by a|
licensed Drainlayer/Plumber.

3. Drainage shall comply in full with E1/AS1 building code
for storm water.

4.  All cesspits shall have half syphons installed.

5. All sanitary waste drains shall be uPVC to AS/NZS 1260.

6. Sewer shall comply in full with AS/NZS 3500.2 - 2003
and/or G13 Building Code

7. Refer to Hydraulic engineers drawings for building
plumbing beyond that shown including down pipe sizes.

8. All pipes shall be SN16 grade unless otherwise stated.

9. Drainlayer shall locate and confirm connection invert
before starting building works.

10. Plans to be read in conjunction with Hydraulic Engineers
and differences shall clarified be before contractor starts.

11. All chamber lids shall have a minimum 200mm maximum
300 throat to provide sufficient cover for landscape and
pavement over the top.
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Notes

1. All works to be in accordance with Whagarei
council standards.

2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland
Vertical Datum 1946.

3. ltis the contractors responsibility to locate all
services that may be affected by his operations.

4. Pipe bedding: 0 - 10% granular bedding,10 -
20% weak concrete bedding.greater than 20%
weak concrete bedding (7mpa plus anti scour
blocks at 6m crs).

5. Each connection shall be marked by a
50mmx50mm treated pine stake extending
600mm above ground level with the top painted.
This marker post shall be placed alongside a
timber marker installed at the time of pipelaying
and extending from the connection to 150mm
below finished ground level. Connections shall
be accurately indicated on "as built" plans.

6. Approved hardfill is to be used in backfilling of all
road crossings and vehicle crossings to council
standards.

7. Heavy duty manhole lids and frames to be used
in trafficked areas.

8. All cesspit leads shall have min cover 0.9m.

9. Alllines are to be 150mm@ PVC Class SN16
unless shown otherwise.

10. All lines to be abandoned shall be sealed at each
end. timing of all sealing to be coordinated with
council staff.
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Vi Notes
>\ 1. All works to be in accordance with Whangarei
/ N . District Council standards.
S/ N 2. Co-ordinates in terms of NZ Geodetic Datum Mt
Vi N\ Eden 2000. Levels in terms of the Auckland
Y, | AN Vertical Datum 1946.

N | N\ N 3. ltis the contractors responsibility to locate all

services that may be affected by his operations.

w
\B AN 4. Pipe bedding: 0 - 10% granular bedding,10 -
:E AN 20% weak concrete bedding.greater than 20%
\ Y, " g AN weak concrete bedding (7mpa plus anti scour
T AN N\ N blocks at 6m crs).
9 N § 5. Approved hardfill is to be used in backfilling of all
I N N\ road crossings and vehicle crossings to council
L \ standards.
'E N\ 6. Heavy duty manhole lids and frames to be used
~ N\ in trafficked areas, all manholes shall have
(%] stainless grates installed.
AN 7. Alllines are to be 150mm@ PVC Class SN16
§ N\ unless shown otherwise.
. 150mm@ pipes that do not terminate in a
AN manhole must be terminated with a 100mm@ on
N\ a 150mm@ london junction and blank cap.
. Alllines to be abandoned shall be sealed at each
N\ end. timing of all sealing to be coordinated with
N\ council staff.
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Notes

1. All works to be in accordance with Whangarei
District Council standards.

2. Co-ordinates in terms of NZ Geodetic Datum Mt
Eden 2000. Levels in terms of the Auckland
Vertical Datum 1946.

3. ltis the contractors responsibility to locate all
services that may be affected by his operations.

4. Pipe bedding: 0 - 10% granular bedding,10 -
20% weak concrete bedding.greater than 20%
weak concrete bedding (7mpa plus anti scour
blocks at 6m crs).

5. Approved hardfill is to be used in backfilling of all
road crossings and vehicle crossings to council
standards.

6. Heavy duty manhole lids and frames to be used
in trafficked areas, all manholes shall have
stainless grates installed.

7. Alllines are to be 150mm@ PVC Class SN16
unless shown otherwise.

8. 150mm@ pipes that do not terminate in a
manhole must be terminated with a 100mm@ on
a 150mm@ london junction and blank cap.

9. Alllines to be abandoned shall be sealed at each
end. timing of all sealing to be coordinated with
council staff.

WASTEWATER IRRIGATION<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>