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1. Introduction

Jeff Booth Consulting Ltd (JBCL) has construc@atehmentl8 stormwatermodelthat includes
manholes, pipesand anopen drain networkCatchment 1&Figurel) is on the west side of Lake
Rotorua, withthe Waiowhiro Stream to the nortlA railway line Koutu drairand Catchment 19 are

to the west,with Catchmentl7 to the east. The circled stormwater pipes and features were deleted
from the Catchment 18 model because they drain to CatchmenTh®.report outlines the model
build process and the results of the modelling.

Figurel: Sormwater Catchment 18 on the west side of Lake Rotorua

Jeff Booth Consulting Ltd 3



RLC Stormwater Catchment d&lodel Development and System féemance Report

Rotorua Lakes Council (R@nt to use the model toeview optionsfor reducingflooding from
proposedfuture residential areasPriorities for RLGare investigating theffects on the neighbouring
properties of the lan Street developmergsy. current development at 16 lan Street (red) and future
development (yellow) ifrigure2.

Figure2: Proposed lan Street developments in Stormwater Catchment 18

2. Catchment Description

Stormwater Catchment 18 is an approximat@frhectareurban catchment that drains the
Waiowhiro Streanand then Lake Rotorua.

2.1Stormwater Network Overview

The stormwater network flows froreouth to northand isa mixture of pipesiad open drainghat

flow into the Waiowhiro Stream ifour locations. Other than erosion and vegetation confaithe

Waiowhiro Streamthe only other notedmaintenance arein the catchmenfA & hecdpen drain

system at the back of Bellvue Rd up to Frank NX |j dzA NB a  (MEdlidgham\B BddwS | y A y 3 €
and R Rossouw, 2014)

2.2Site Visits

Marnie Fornusek, Jeff Booth afod Vicki Koopalindertook site visits od1 July, 30 July and 31
August 2018The site visits were regardj queries for specific areas of the stormwater network and
to understand thetopography of the catchmenMaintenance issueand missing assets were noted
and this information was provided to RLC staff.

2.3Wastewater

Figure3 showsthe location of the stormwater network and wastewater network from the Frank
Street/lan Street area towards the trash scrdmnBoielle ParkThere areseveralocations where
the sewer network is adjacent to stormwater open drains.
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Figure3: Stormwater network (green) and wastewater network (red) in the Frank Street/lan Street area to trash screen

3. Model Build

w2i2NHz2 [1Sa /2dzyOAf Q& DHe StorRwaierCaichrieft 18nid®.JA RS R k
Additional information wagbtained(where available) fromasbuilt drawings, crossection

surveys, LIDARight Detection and Rangingitevisits and RLC staff knowledyehen no data was
availableinterpolation, inferencerulesand engineering judgementeve applied.

In Infoorks ICMthe origin of themodel data is identified by a data flagheCatchment 18CM
modeluses the following data flags:

1 #A-1 34aSG RFGF FNRY 1 SUR; FromSurveyed data

1 #Dc¢ System default 1 INF¢ Inferreddata

1 AU¢From AULOS model 1 ASB; FromAsbuilt plans

1 GLGM; Ground levels inferred from 1 JBCIg Changes made by Jeff Booth
Ground Model Consulting Ltd

1 CALGC Calculated 1 PRPA Primary Parcels

1 STD; RLC Standards
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Asset Data

3.1.1 Pipes

JBCL importeche piped network datdrom the Rotora Lakes Council GIS system into InfoWorks
ICM \8.5. Allthe mainline network was retaineidcludingthe sormwater leads from inletsMissing
invert values were updated with informatidrom either Asbuilts, or surveyinformation. If no other
informationwas availablemissing inverts were inferre&ervice leads were not importeBigure4
shows the pipes in the network with a pipe diameter therReer reaches (greenmepresentthe
drains in the catchment

Pipe diameters : conduit_width (rmrm)
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Figure4: Pipe diameters faCatchment 18

3.1.2 Manholes
For the manholes, Infoworks ICM importidi level, depth to the bottom of manhole and location
of manholefrom the GISThe default InfoWorks parameters were usidcalculate the area of the
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manhole The size was calculated based on the size of the pipes entering and exiting the manholes.
The minimum manhole area is #fior a simulation. Any manholes with an area less tham are
upsized for the simulation. This default setting was retained to awithe stability of the model.

Inlets were also imported as manholes waflood typeof Inlet 2D. Any missing values for ground
levels were inferred from the ground model.

Inlets were set up as Inlet Type (Buo, MacKenzi& Mommandi, 2009)ith a head/discharge as
shownin Figure5. Missing invert levels were inferred based on Rotorua Lakes Council Stormwater
standardgRotorua District Council, 2004)

#  Head discharge : INLET TYPE

Head [m) Discharge [m3/s) Power (kW) 00 q
1 0.0000 0.0000
2 0.0500 0.0100 E
3 0.1000 0.0300 0,40
4 0.1500 0.1200 ]
5 0.2000 0.2600
6 0.2500 0.3500 i
7 0.3000 0.4000 0304
8 0.4000 0.5000 =7
e E £1.00
z Eo.80
0.20 E0.60
1 E0.40
Eoao Z
| £0.00 5
0.10 oz 2
1 E 0.40
E 0.0
_ E 0.0
0,00 +—+————F———T——F+——+r 7T+ -1.00
0.00 0.10 0.20 0.30 0.40 0.50
Discharge (m3/5)

Head —#— Power —#—

oK l ’ Cancel

Figure5: Head/discharge graph for Inlet Type 13

3.1.3 Open Drainand Streams

The Waiowhiro Stream is not included in the ICM model as the stignat inan area of interest
for flooding Instead there ar¢hree 2Doutfallsand 1 outfallto represent thefour outfalls into the
Waiowhiro StreamThe one nor2D outfall has the boundary condition for the water level.

Catchment 1&asan open drain network that runs along Frank Street to Boielle Park, off Kawaha
Point RoadThe drains have been remented as 1D river reaches (in greanirigure6.
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Figure6: Drains from Frank St to Trash rack at Boielle Park

The locatios of the drains were imported from the GIS system. Site visits revealedsistencies
with the GIS data:

Drain Xtra05/Xtra04 was added to the model as it was not in the GIS data.

There are two pipes between Xtra02 and DN010351.

Xtra02 to INO10351 has had part of the drain replaced as the culverts were not in GIS.
Two culverts andh drain added between Xtra08 and DN004267.

1 The small draitSmIDraith DNO04268was also addedsing an estimated cross section.

=A =4 =4 =4

RLC staff have advised that drain DN004279/DN010350 on the lan Street property is to be replaced
with a pipe; This drain hagbn replaced with a 300mm diameter pipe in the ICM model

The drain cross sectiomgere surveyed by Stamm Surveys [Edjure7 shows the drain
DNO004268/Xtra02 after clearing of blackberfhe survey of this drain is shown ad@M cross
sectionin Figures.
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Figure7: Drain DN004268/Xtra02 after clearing of blackberry

2860

Offset (m)

Figure8: Cross section DN004268/Xtra02
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At Boielle Park the drain enters thippd network at the trash screen and 1200mm diameter culvert
(Figure9).

Figure9: Trash screen for 12200mm culvert from Boielle Park

3.2GroundLevelData
Rotorua Lakes Council provided ground level diatn a 2010LIDAR surwe LDAR ground levels
were used for missing manhole ground levels, graground model for the R zones.

3.2.1 2D Zones

Thecatchment vasrepresented usingne 2Dzone The 2D surface in Infoworks ICM is a triangular
irregularmesh. Thisurface was generated fro2010LIDAR datalhe maximum triangle area is
100n? and the minimum area i85m?. Thecoordinate system is New Zealand Transverse Mercator
and the vertical datum is Moturiki Datum 1953. All level data in the GIS system is r@dotdens

of Moturiki VerticalDatum 1953.

Some of the roads that could act as overldiogv pathswere added to the model as roughness
zonesAal YYAY3IQA NBIA Kag Bedrsiappiied fo 622D zone and 0.02 to the road
roughnesgzones(Auckland Council, 2015)

ThelDdrains(shown inFigure6 in green)represented isidethe 2D surface are connected to the
2D mesh via bank lines. & bank lines allowater to move between the 2D surfacedthe 1D
drainalong the length of the river reacBtorage area polygons were created aroiwwd nodes
(Xtra04 and DN01035@} two drainjunctions.The storage areaare represened byvoids in the 2D
mesh Voids stop double counting as flow cannot enteids.
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