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1. Introduction  
Jeff Booth Consulting Ltd (JBCL) has constructed a Catchment 18 stormwater model that includes 

manholes, pipes, and an open drain network. Catchment 18 (Figure 1) is on the west side of Lake 

Rotorua, with the Waiowhiro Stream to the north. A railway line, Koutu drain and Catchment 19 are 

to the west, with Catchment 17 to the east. The circled stormwater pipes and features were deleted 

from the Catchment 18 model because they drain to Catchment 19. This report outlines the model 

build process and the results of the modelling.  

 

 

Figure 1: Stormwater Catchment 18 on the west side of Lake Rotorua 
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Rotorua Lakes Council (RLC) want to use the model to review options for reducing flooding from 

proposed future residential areas. Priorities for RLC are investigating the effects on the neighbouring 

properties of the Ian Street developments e.g. current development at 16 Ian Street (red) and future 

development (yellow) in Figure 2. 

 

Figure 2: Proposed Ian Street developments in Stormwater Catchment 18 

2. Catchment Description 
Stormwater Catchment 18 is an approximately 80-hectare urban catchment that drains to the 

Waiowhiro Stream and then Lake Rotorua. 

2.1 Stormwater Network Overview 
The stormwater network flows from south to north and is a mixture of pipes and open drains that 

flow into the Waiowhiro Stream in four locations. Other than erosion and vegetation control for the 

Waiowhiro Stream, the only other noted maintenance area in the catchment ƛǎ άThe open drain 

system at the back of Bellvue Rd up to Frank {ǘ ǊŜǉǳƛǊŜǎ ǊŜƎǳƭŀǊ ŎƭŜŀƴƛƴƎέ (M Callingham, B Brown 

and R Rossouw, 2014).  

2.2 Site Visits 
Marnie Fornusek, Jeff Booth and/or Vicki Koopal undertook site visits on 11 July, 30 July and 31 

August 2018. The site visits were regarding queries for specific areas of the stormwater network and 

to understand the topography of the catchment. Maintenance issues and missing assets were noted 

and this information was provided to RLC staff. 

2.3 Wastewater 
Figure 3 shows the location of the stormwater network and wastewater network from the Frank 

Street/Ian Street area towards the trash screen by Boielle Park. There are several locations where 

the sewer network is adjacent to stormwater open drains. 
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Figure 3: Stormwater network (green) and wastewater network (red) in the Frank Street/Ian Street area to trash screen 

3. Model Build  
wƻǘƻǊǳŀ [ŀƪŜǎ /ƻǳƴŎƛƭΩǎ DL{ ŘŀǘŀōŀǎŜ ǇǊƻǾƛŘŜŘ ǘƘŜ ōŀǎƛǎ ŦƻǊ the Stormwater Catchment 18 model. 

Additional information was obtained (where available) from: as-built drawings, cross section 

surveys, LiDAR (Light Detection and Ranging), site visits and RLC staff knowledge. When no data was 

available interpolation, inference rules and engineering judgement were applied.  

In InfoWorks ICM, the origin of the model data is identified by a data flag. The Catchment 18 ICM 

model uses the following data flags: 

¶ #A - !ǎǎŜǘ Řŀǘŀ ŦǊƻƳ w[/Ωǎ DL{ ǎȅǎǘŜƳ 

¶ #D ς System default 

¶ AU ς From AULOS model 

¶ GLGM ς Ground levels inferred from 
Ground Model 

¶ CALC ς Calculated 

¶ STD ς RLC Standards 
 

¶ SUR ς From Surveyed data 

¶ INF ς Inferred data 

¶ ASB ς From As-built plans 

¶ JBCL ς Changes made by Jeff Booth 
Consulting Ltd 

¶ PRPA ς Primary Parcels 
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Asset Data  

3.1.1 Pipes 
JBCL imported the piped network data from the Rotorua Lakes Council GIS system into InfoWorks 

ICM v8.5. All the mainline network was retained including the stormwater leads from inlets. Missing 

invert values were updated with information from either As-builts, or survey information. If no other 

information was available, missing inverts were inferred. Service leads were not imported. Figure 4 

shows the pipes in the network with a pipe diameter theme. River reaches (green) represent the 

drains in the catchment. 

 

Figure 4: Pipe diameters for Catchment 18 

3.1.2 Manholes 
For the manholes, InfoWorks ICM imported lid level, depth to the bottom of manhole and location 

of manhole from the GIS. The default InfoWorks parameters were used to calculate 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 1m3 for a simulation. Any manholes with an area less than 1 m3 are 

upsized for the simulation. This default setting was retained to improve the stability of the model.  

Inlets were also imported as manholes with a flood type of Inlet 2D. Any missing values for ground 

levels were inferred from the ground model. 

 

Inlets were set up as Inlet Type 13 (Guo, MacKenzie, & Mommandi, 2009) with a head/discharge as 

shown in Figure 5. Missing invert levels were inferred based on Rotorua Lakes Council Stormwater 

standards (Rotorua District Council, 2004). 

 

Figure 5: Head/discharge graph for Inlet Type 13 

3.1.3 Open Drains and Streams 
The Waiowhiro Stream is not included in the ICM model as the stream is not in an area of interest 

for flooding. Instead there are three 2D outfalls and 1 outfall to represent the four outfalls into the 

Waiowhiro Stream. The one non-2D outfall has the boundary condition for the water level. 

Catchment 18 has an open drain network that runs along Frank Street to Boielle Park, off Kawaha 

Point Road. The drains have been represented as 1D river reaches (in green) in Figure 6.   
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Figure 6: Drains from Frank St to Trash rack at Boielle Park 

The locations of the drains were imported from the GIS system. Site visits revealed inconsistencies 

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 DN010351 has had part of the drain replaced as the culverts were not in GIS. 

¶ Two culverts and a drain added between Xtra08 and DN004267. 

¶ The small drain (SmlDrain/  DN004268) was also added using an estimated cross section. 

RLC staff have advised that drain DN004279/DN010350 on the Ian Street property is to be replaced 

with a pipe; This drain has been replaced with a 300mm diameter pipe in the ICM model.  

The drain cross sections were surveyed by Stamm Surveys Ltd. Figure 7 shows the drain 

DN004268/Xtra02 after clearing of blackberry. The survey of this drain is shown as an ICM cross 

section in Figure 8. 
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Figure 7: Drain DN004268/Xtra02 after clearing of blackberry 

 

 

Figure 8: Cross section DN004268/Xtra02 

 

 

 



RLC Stormwater Catchment 18 ς Model Development and System Performance Report  

 

 
Jeff Booth Consulting Ltd  10 
 

At Boielle Park the drain enters the piped network at the trash screen and 1200mm diameter culvert 

(Figure 9).  

 

Figure 9: Trash screen for 1200mm culvert from Boielle Park 

3.2 Ground Level Data  
Rotorua Lakes Council provided ground level data from a 2010 LiDAR survey. LiDAR ground levels 

were used for missing manhole ground levels, and the ground model for the 2D zones. 

3.2.1 2D Zones 
The catchment was represented using one 2D zone. The 2D surface in InfoWorks ICM is a triangular 

irregular mesh. This surface was generated from 2010 LiDAR data. The maximum triangle area is 

100m2 and the minimum area is 25m2. The coordinate system is New Zealand Transverse Mercator 

and the vertical datum is Moturiki Datum 1953. All level data in the GIS system is recorded in terms 

of Moturiki Vertical Datum 1953. 

Some of the roads that could act as overland flow paths were added to the model as roughness 

zones. A aŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ ǾŀƭǳŜ of 0.1 has been applied to the 2D zone and 0.02 to the road 

roughness zones (Auckland Council, 2015).  

The 1D drains (shown in Figure 6 in green) represented inside the 2D surface are connected to the 

2D mesh via bank lines. The bank lines allow water to move between the 2D surface and the 1D 

drain along the length of the river reach. Storage area polygons were created around two nodes 

(Xtra04 and DN010350) at two drain junctions. The storage areas are represented by voids in the 2D 

mesh. Voids stop double counting as flow cannot enter voids.  






























