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Brookfields/Awatoto Catchment 
Drainage Analysis 

 
 
1. Background 
 
In the Brookfields/Awatoto Catchment, there has been increased pressure to 
determine the scope of possible improvement options which may reduce the risk of 
flooding and enable industrial development to proceed in the Meeanee-Awatoto 
Road area.  This report provides details on the current state of the catchment, and 
details of the effects of possible improvement options. 
 
1.1. Previous Report 
 
A drainage review of the Brookfields Awatoto Catchment was completed by the 
HBRC in June 1998 (Brookfields-Awatoto Drainage Scheme Review, June 1998).  
This review highlighted a number of catchment deficiencies that were subsequently 
implemented over the past few years.  These improvements assisted in maintaining 
the drainage standard in the catchment in localised areas, however they were not 
aimed at providing wide scale improvements. 
 
 
2. Catchment Description 
 
The Brookfields Awatoto catchment is approximately 9.82 km2, (5.34 km2 in Awatoto 
and 4.48 km2 in Brookfields) with mainly rural land use (see Figure 1).  There are 
approximately 20 km of drains, which all lead to two pumping stations, (Brookfields 
and Mission), which are capable of pumping 1.8 m3/s each.  The catchment is very 
flat, with the general land elevation ranging from just over RL 13 m (datum msl = 
10 m), to just over RL 10 m.  The catchment is confined on the east by the beach 
crest (RL 14.6 m) and on the south by the Tutaekuri River Stopbanks (RL 14.6 to RL 
20 m).  To the north and west, the general ground level rises to about RL 14 m on the 
border of the Meeanee Catchment. 
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Figure 1:  Brookfields – Awatoto Catchment 

 
The ground levels result in a confined catchment, which is reliant on pumping to 
dispose of any floodwater.  The present configuration of catchment size and pumping 
capacity results in a large area of the Awatoto catchment near the Mission Pumping 
station being subject to ponding for several days while the flood water is being 
discharged.  In order to prevent flooding altogether, a major increase in the pumping 
capacity would need to take place, with an estimated requirement of approximately 
15 m3/s to 20 m3/s.  A recent estimate of the cost of a pumping station of this size is 
$2 million to $3 million.  At present, it is unlikely that a fully pumped solution would be 
implemented due to the high cost of the pumping station(s). 
 
However, there is scope for drainage improvements to the Awatoto area that could 
enable industrial development to take place in selected areas, and reduce the 
flooding risk for the current industries.  This report outlines the improvement options 
examined, and shows their benefits. 
 
The Awatoto part of the catchment has the major low lying, floodable area, as shown 
in Figure 2. 

Brookfields 
Pumping Station 

Mission 
Pumping Station 

Awatoto Catchment 
5.34 km

2
 

Brookfields 
Catchment 4.48 km

2
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Figure 2:  Awatoto Area – Digital Elevation Model 

 
A volume elevation curve for the Awatoto area was derived from the Digital Elevation 
model based on the Lidar ground points surveyed in July 2003. 
 

RL 10.6 m 

RL 11.6 m 

Green Area <= RL 11.0 m 

Mission 
Pumping Station 
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Figure 3:  Awatoto Area:  Volume – Elevation Curve 

 
The volume elevation curve shows that from the elevation of 10.9 and above, each 
0.1 m increase in elevation accounts for approximately 100,000 m3 of additional 
storage volume.  Assuming a 50% runoff factor, and the catchment area for the 
Awatoto area to be 5.34 km2, the amount of rain to raise the ponding level by 0.1 m 
would be approximately 37 mm.  100,000m3/(5.34km2 x 50%). 
 
 
 
3. Computer Model 
 
A hydrologic and hydrodynamic computer model of the catchment was created using 
the Mike11-NAM and HD software (Danish Hydraulic Institute).  Input to the NAM 
(short form Danish for Precipitation Runoff Model) portion of the model was a series 
of 48 hour design storms with return periods of 5 and 50 years.  These orders of 
magnitude storms were chosen to provide analysis for small to moderate storms (5 
year) and severe storms (50 years). 
 
The output from the NAM model was used as discharge input hydrographs to the HD 
(hydrodynamic) model.  The HD model routes the discharge hydrographs through the 
network of drains to the pumping stations.  The HD model also includes all the off 
channel storage that exists in the catchment. 
 
3.1. Calibration of Computer Model 
 
The model was run using data from a storm in August 1990, in order to test the 
output for validity.  This was not considered a full calibration of the model, since 
accurate water levels for the entire catchment were not available.  As observed from 
the volume elevation curve, a small change in elevation relates to a large variation in 
storage volume.  Despite this, a good correlation of volume and water level in the 
Awatoto area was obtained through the model, bearing in mind the uncertainties with 
the volumes.  The following figures show a comparison of photographs taken of the 
flooded area, with the contours in the Awatoto area. 
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Figure 4:  Aug. 24, 1990 

 
 

 

Figure 5:  Aug. 24, 1990 

 

 

Figure 6:  Aug. 24, 1990 

 

Flood level approx. 
RL 11.3 m 

Flood level approx. 
RL 11.0 to 11.1 m 
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Figure 7:  RL 11.1 m contour highlighted showing Aug. 1990 flood extents. 

 
Based on the contours, and the photographs of the flooding, it appears the flood level 
was RL 11.3 m in the areas near Meeanee – Awatoto Road, and RL 11.0 to 11.1 in 
the general ponding area connected to the pumping station.  During this flood the 
Mission Pumping Station had electrical problems, which resulted in only one pump 
operating with a discharge of 0.9 m3/s. 
 
The rainfall for this event was estimated to be 122.5 mm over 24 hours, with the 
heaviest fall occurring around 7 pm on Thursday, August 23, 1990.  The rainfall 
hyetograph is shown in Figure 8.  The volume of rain in the Awatoto portion of the 
catchment was estimated to be 122.5 mm x 5.34 km2 = 654,000 m3.  The estimated 
volume from the photos and the contour information ranges from 196,494 m3 at RL 
11.0, and 296,417 m3 at RL 11.1 m.  Taking an approximate average of these 
volumes results in an estimate of the ponded volume of 250,000 m3.  With the 
Mission pump operating, say for 24 hours, the pumped volume would be 0.9 m3/s x 
24 hours x 3600 sec/hour = 77,760 m3.  Adding this volume to the stored volume 
results in 327,760 m3 of rainfall which ended up as runoff. 
 
 

Flood level approx. 
RL 11.3 m 

Flood level approx. 
RL 11.0 to 11.1 m 
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Figure 8:  Hourly Rainfall for Awatoto Area, Aug. 23-24, 1990 

 
The ratio of runoff to rainfall is therefore approximately 327,000/654,000 = 50%.  This 
appears to be a reasonable ratio for this type of catchment, and for a storm of this 
severity. 
 
In the neighbouring Kenny Road Catchment, this same rainstorm resulted in a water 
level of RL 11.2, which, according to the derived Kenny Road volume elevation 
curve, corresponds to a volume of approximately 218,000 m3.  The Kenny Road 
Catchment is approximately 2.4 km2.  If the same rainfall of 122.5 mm was applied to 
the Kenny Road catchment, the rainfall volume would be 294,000 m3.  These figures 
give a runoff to rainfall ratio of 218,000/294,000 = 74%.  While this figure is 
substantially higher than the Awatoto runoff ratio (50%) it can be justified by the 
different catchment characteristics.  The proportion of surface area of the Kenny 
Road Catchment that would have been subjected to 100% runoff (i.e. the area that is 
flooded and acting like a lake) is approximately 25%, whereas in the Awatoto 
Catchment, the proportion is only about 16%.  As these ‘lakes’ are filling, a higher 
proportion of rain is subjected to 100% runoff in the Kenny Road Catchment, as 
opposed to the Awatoto Catchment. 
 
The runoff volume from the hydrologic computer model for the Awatoto area is 
approximately 330,000 m3.  This corresponds well to the estimated runoff volume of 
327,000 m3, which is based on the observed volume. 
 
The peak water level from the hydrodynamic computer model for the Awatoto area is 
RL 11.0 m.  This corresponds well to the observed level of RL 11.0 to 11.1m. 
 
In order to test the correctness of the volume elevation relationship in the computer 
model, the August 1990 storm was run with an additional 37 mm of rain added.  The 
hydrodynamic model results showed the water level in the Awatoto area rose from 
RL 11.0 m to RL 11.1 m, as expected, based on the volume elevation curve.  It is 
noted that if this additional rainfall were to occur over a short period, say of 6 hours, 
this would change that rainfall from a 5 year return period event to a 50 year return 
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period event.  This shows the sensitivity of water level to return period (i.e. a small 
change in water level corresponds to a large change in return period). 
 
 
3.2. Limitation of Calibration and Absolute vs. Relative Water Levels 
 
The model calibration is limited by the amount of data available.  As such, the 
absolute peak water level for any given return period event will have a range 
associated with it.  Since this range is dependant on various parameters that are not 
measured to an accurate enough scale, the absolute water level cannot be predicted 
with certainty.  Due to this uncertainty, the computer model results should be used 
with an appropriate freeboard which should take into account the limitations of the 
model. 
 
Despite the uncertainty in absolute levels, the computer model is able to predict 
relative differences in water levels quite accurately.  In order to achieve this, the 
computer model is run with only one change to the network at a time, and the 
differences in water levels are recorded.  This enables the changes to the catchment 
to be analysed for their relative benefits. 
 
In the analysis sections of this report, peak water levels are provided to a 3 decimal 
(millimetre) accuracy (e.g. 5 year peak water level, existing case = RL 10.994 m).  
This accurate value is only provided to enable comparison of relative levels with 
changes to the network.  The absolute value for the 5 year peak water level is really 
only reported to a one decimal (0.1m) accuracy, i.e. RL 11.0, which is a range from 
RL 10.95 m to 11.04 m.  Even at this level, a freeboard of at least 0.3 m should be 
added if the level is to be used for critical items that would be at risk if the level were 
to be exceeded. 
 
3.3. Design Rainfall 
 
The Design Rainfall hyetographs were derived from rainfall intensity duration 
frequency curves for the Napier area (Napier City Council Essential Services 
Development Report). 
 

 Return Period (years) 

Duration (hours) 2 5 10 20 50 

1 20 30 37 43 52 

2 27 42 52 62 74 

6 43 66 82 96 115 

12 57 85 103 121 143 

24 78 115 140 163 194 

48 96 142 172 201 238 

Table 1:  Rainfall Depth (mm), Duration, Frequency Data. 

 
The temporal distribution of the rainfall was generated according to the ‘Chicago’ 
method, the results of which are shown in Figure 9. 
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Figure 9:  Design Rainfall Distribution used for Computer Modelling for Awatoto 

 
 
The computer model was run with two design storms, the 5 and 50 year return 
periods. 
 
 
3.4. Computer Model Results 
 
Results from the computer model consist of water levels and discharge values for 
any point along each drain in the model.  The most critical area under examination in 
this study is the Awatoto area, in particular the ponding area, and the area near the 
northern edge of the catchment at Meeanee-Awatoto Road. 
 
The following figure shows the water level hydrographs near the Mission Pumping 
Station. 
 



 13 

00:00:00

1-6-2001

12:00:00 00:00:00

2-6-2001

12:00:00 00:00:00

3-6-2001

12:00:00 00:00:00

4-6-2001

12:00:00 00:00:00

5-6-2001

12:00:00 00:00:00

6-6-2001

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

10.0

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

10.9

11.0

11.1

11.2

11.3

[meter] Time Series Water Level (BA_005YR_BASE.res11) Water Level

AWATOTO  3170.00

AWATOTO  3170.00

 

Figure 10:  Water Level Hydrographs near Mission Pumping Station 

 
The peak water level was RL 11.0 m for the 5 year event, and RL 11.3 m for the 50 
year event. 
 
The following table provides details of the volumes in the model: 
 

 Return Period 

 5 year 50 year 

Rainfall Depth (mm over 48 hrs) 142 238 

Rainfall Volume (m3) 1,394,000 2,337,000 

Pumped Vol. Mission (m3) 358,000 618,000 

Pumped Vol. Brookfields (m3) 260,000 517,000 

Pumped Vol. Total (m3) 618,000 1,135,000 

Runoff/Rainfall 44% 49% 

Peak Water Level (Awatoto) 11.0 11.3 

Table 2:  Computer Model Results 

 
The above show that the model is operating as expected, with about 45% to 50% 
runoff. 
 
3.5. Sensitivity to Channel Roughness 
 
The water levels in the drains are dependant on the roughness chosen for each 
drain.  For modelling purposes, the drains are assumed to be in an average state of 
maintenance.  Two values of roughness were examined in the model, n = 0.04 and 
n = 0.06.  In the upper reaches of the drains, the lower roughness results in water 
levels approximately 0.01 m lower.  However, with lower roughness, the water can 
flow with less resistance to the pumping stations, thus the water level at the pumping 
stations is slightly higher by about 0.04 m.  Despite this, the difference in peak levels 

5yr 

50yr 

Rapid raising and 
lowering is a result 
of the simulated 
pumps turning on 
and off at low water 
levels 
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is less than the resolution that the model can be accurately calibrated to (about 
0.1 m), since no accurate water level measurements have ever been taken for this 
catchment. 
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Figure 11:  5 year Water Levels, n = 0.06 vs n = 0.04, near Meeanee/Awatoto Road, 
Awatoto Drain 
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Figure 12:  5 year Water Levels, n = 0.06 vs n = 0.04, near Mission Pumping Station 
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Figure 13:  5 year Water Levels, n = 0.06 vs n = 0.04, u/s Brookfields Pumping Station 

 
Since the model is not overly sensitive to the roughness used, a value of n = 0.06 
was chosen and used in the simulations. 
 
3.6. Control Gate Simulation 
 
The control gate at the Brookfields Pumping Station allows water from either side of 
the gate to flow to either pump station (Mission or Brookfields).  The gate is normally 
left in a partially open position (about 0.2 m in height).  This allows the base flow to 
proceed to the Mission Pumping Station, where it is pumped out via the small duty 
pump. 
 
During times of high flow, the gate is able to be operated to optimise the use of the 
pumping stations, however no analysis has been done to determine the best 
operating regime. 
 

Return 
Period 

Closed Normal   
(Part Open) 

Fully Open 

5 year 10.984 m 10.993 m 10.997 m 

50 year 11.270 m 11.309 m 11.321 m 

Table 3:  Computer Model Results at Mission Pumping Station:  Peak Flood Levels for 
Comparison of Gate Operations 

 

Return 
Period 

Closed Normal   
(Part Open) 

Fully Open 

5 year 11.622 m 11.475m 11.291 m 

50 year 11.847 m 11.724 m 11.536 m 

Table 4:  Computer Model Results at Brookfields Pumping Station:  Peak Flood Levels 
for Comparison of Gate Operations 

n = 0.04 

n = 0.06 
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These results indicate that during a widespread storm, with uniform rain across the 
entire catchment, the gate operation will not affect the water levels in the Awatoto 
catchment by any significant amount.  However, the levels in the Brookfields 
catchment could be approximately 0.3 m higher with the gate closed.  Since the 
Brookfields area has less storage than the Awatoto area, the change in gate 
operation can raise the upstream water level significantly, whereas in the Awatoto 
area the storage area is quite large, such that a large difference in the inflow only 
creates a small change in water level. 
 
The above results are based on uniform rain across the entire catchment.  In the 
event of localised rainfall which causes high water levels on either side of the gate, 
the gate could be utilised by opening or closing it to prevent or allow water to flow to 
either pump station.  This has been the method of gate operation since it’s 
installation 
 
 
 
4. Improvement Options 
 
There is limited scope for improvement options for the Awatoto area.  The area is 
very flat, only marginally above sea level, and the only outlet for stormwater is via the 
pumping systems.  Three options have been investigated to improve the drainage in 
the area, which are: 
 

1. Redirect a portion of the Awatoto Catchment 
2. Install additional pumping capacity in the Mission Pumping Station 
3. Widen the Awatoto Drain 

 
These items are discussed below. 
 
 
4.1. Redirected Catchment 
 
Based on recent observations, there is a critical area which has the potential to flood 
near the northern edge of the catchment at Meeanee-Awatoto Road (see Figure 14). 
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Figure 14:  Existing Upper Catchment for Awatoto Drain 

 
The yellow shaded portion of the catchment is approximately 0.59 km2.  The arrows 
indicate the flow paths and drains.  There is a possibility to redirect a substantial 
portion of this catchment to arrive at the Awatoto Drain about 450 m downstream.  
This has the effect of reducing the inflow around the upper area which is subject to 
flooding (see Figure 5).  Figure 15 shows the change in catchments. 
 

Floodable 
area 
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Figure 15:  Proposed Change to Upper Catchment for Awatoto Drain 

 
The area of the redirected portion of the catchment is approximately 0.45 km2, with 
the remaining 0.14 km2 continuing to flow to the Awatoto Drain. 
 
The new drain is proposed to have dimensions of 2 m wide bottom width and 2 
horizontal to 1 vertical side slopes.  The length of drain is approximately 1250 m, with 
a nominal depth of approximately 1.0 m to 1.5 m. 
 
The overall effect on the flood level at the Mission Pumping Station is negligible, 
however, the benefit for the upper area is substantial in terms of reduced peak water 
levels.  In a portion of the red shaded area in Figure 15 there is also the possibility of 
a proposed industrial development.  It is anticipated that this option will only proceed 
if the proposed development proceeds.  This proposed development is discussed in 
Section 5. 
 
 
4.2. Additional Pumping Capacity 
 
The computer model has been used to test the effectiveness of installing additional 
pumping capacity at the Mission Pumping Station.  The existing station has two 

Re-directed portion of 
catchment ~ 0.45 km

2
 

Remaining portion of 
catchment ~ 0.14 km

2
 

Re-directed portion of 
catchment ~ 0.45 km

2
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pumps, each capable of pumping 0.9 m3/s.  Tests using additional 0.5, 1.0 and 1.5 
m3/s pumping capacity were performed.  Results indicate that for both the 5 and 50 
year return period events, a substantial benefit is obtained, with ponding levels being 
reduced, and the duration of flooding reduced.  The following figures show the water 
level hydrographs, and the table shows the values. 
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Figure 16:  Water Level Hydrographs of Effects of increased pumping at Mission – 5 
year Rainfall Event 
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Figure 17:  Water Level Hydrographs of Effects of increased pumping at Mission – 50 
year Rainfall Event 

 
 

 5 year 50 year 

Pump Peak Water 
Level at 
Pump (RL) 

Duration at 
RL 10.7 m 
(hours) 

Peak Water 
Level at 
Pump (RL) 

Duration at 
RL 10.7 m 
(hours) 

Base 10.993 30 11.309 70 

+0.5 m3/s 10.943 23 11.245 56.5 

+1.0 m3/s 10.886 18 11.183 47 

+1.5 m3/s 10.820 14 11.119 41 

Table 5:  Computer Model Results at Mission Pump:  Comparison of Increased 
Pumping Capacity 

 
The above results are for the water levels in the main ponding area near the Mission 
Pumping Station.  The benefits decrease further away from the pumping station. 
 
In order to increase the pumping capacity of the Mission Pumping Station, three 
options have been examined, which are: 
 

1. Renewal of Entire Structure, 
2. Extension to the existing station, 
3. Facilities to enable the use of a portable pump. 

 
 
The different options available to increase the pumping capacity are discussed 
below: 
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4.2.1. Renewal of Entire Structure 

 
This option would involve constructing a new pumping station at or near the existing 
Mission Pumping Station.  The existing station would be decommissioned with some 
of the existing infrastructure being used in the new station. 
 
The existing Mission Pumping Station has a replacement value of approximately 
$360,000.  The station is approximately 45 years old, and several items have already 
been renewed. 
 

 

Figure 18:  Mission Pumping Station 

 
The renewal schedule is as follows: 
 

Item Renewal Date 

Building 2012 

Screens 2012 

Starters 2039 

Controls 2016 

Pumps/Motors 2020 

Table 6:  Renewal Dates for components of Mission Pumping Station 

 
An estimate to construct a new 4 bay pumping station with a capacity of 3.6 m3/s is 
approximately $870,000.  This is based on the replacement value of a similarly sized 
station (Plantation Pumping Station).  Using the existing two pumps and motors from 
the Mission Pumping Station may reduce the cost to about $700,000. 
 
This is not a preferred option due to the high cost, and as well, the existing station 
has many years of life remaining.  Decommissioning the existing station would mean 
that several items would not reach their estimated lifespan, and it would be 
recommended to write off their remaining value as part of the cost of the new 
structure. 
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This option should be considered in the future, either if the existing pumping station 
reaches the end of its useful life, or if at some point in time there is sufficient benefit 
for providing the extended pumping capacity with more surety than a portable 
pumping option. 
 
 

4.2.2. Extension to the Existing Station 

 
This option involves constructing an additional 2 bays on the existing pumping 
station.  A rough order estimate for this option would be $250,000 to $400,000, 
based on the replacement value of the existing 2 bay structure being $360,000. 
 
This is the preferred long term option, as it provides security of pumping and utilises 
the existing pumping station. 
 

4.2.3. Portable Pumping 

 
This option involves acquiring a portable pump capable of discharging 1 to 1.2 m3/s, 
and constructing facilities to enable the use of the pump.  The pump would be 
powered using a tractor, obtained at the required time. 
 
The discharge for this option could be into the existing pipeline under the stopbank, 
or into a new pipe through the stopbank.  Adding the portable pump to the existing 
pipeline reduces the efficiency of the existing pumps, however, the loss of efficiency 
only occurs with all three pumps operating, and can be mitigated by a small increase 
of portable pump capacity. 
 
The cost for this option is estimated to be $30,000 for the pump and $15,000 for the 
connection.  The alternative using a new pipeline through the stopbank is estimated 
to cost $30,000 for the pump and up to $25,000 for the new pipe outfall placed 
through the stopbank.  This results in the cost estimate for this option being 
approximately $45,000 to $55,000. 
 
This is the least cost option, as it provides adequate capacity at a reasonable cost.  It 
should be noted that this option does have the drawback of not providing the long 
term security as the other non-portable options. 
 
 
 
Summary of Pumping Advantages/Disadvantages 
 

 Renew Entire 
Structure 

Extend Existing 
Structure 

Portable Pump 

Cost $700,000 $400,000 $55,000 

Lifespan Longest Long Shortest 

Vandalism Issues Safe, well 
constructed solid 
structure 

Safe, well 
constructed solid 
structure 

Could be exposed 
to damage or theft 
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Surety of power 
source 

Electricity Supply - 
Good 

Electricity Supply – 
Good 

Tractor driven – 
potential for power 
to be unavailable at 
the correct time. 

Existing Station Existing Station still 
has useful life, so 
rebuilding would be 
wasting potential 
usage 

Existing Station’s 
life would get 
utilised 

Existing Station’s 
life would get 
utilised 

Future Allows for future 
development in 
catchment 

Allows for future 
development in 
catchment 

If further 
development takes 
place in catchment, 
then portable pump 
may not be 
adequate 

 
 
There are many factors to consider in the decision to increase pumping capacity.  
The land use in the catchment is ultimately the driving force for the acceptable level 
of flooding.  For the present land use, limited pumping capacity with large floodable 
areas is acceptable.  Future land use may or may not necessitate increasing the 
pumping capacity. 
 
In the examination of these options, consideration has been given to the frequency of 
use of the flood pumping station.  The station may not be fully utilised for many 
years, due to the infrequent nature of flooding.  It may seem unreasonable to build a 
large costly station that may only get fully used once every 50 years.  However, the 
potential damage to infrastructure may be such that the damage from a flood without 
an adequate pumping station may be many times the cost of the pumping station.  
Since the proposed industrial development has not been built, it is difficult to quantify 
the expected damage cost, however, there are already industries in the catchment 
with potential losses of several million dollars if flooding were to occur at certain 
times of the year.  It can be assumed that the potential damage will increase 
substantially if development in this catchment proceeds.  Bearing this in mind, the 
security of a pumping station may be of utmost importance to the industrial 
development in the catchment. 
 
 
4.3. Widening of Awatoto Drain 
 
The computer model was used to test the benefits of widening the Awatoto Drain by 
2 m, for a distance of 1500 m upstream of the Mission Pumping Station. 
 
The widening of the drain has been proposed as part of the solution to enable the 
increased runoff from the proposed development area to be mitigated.  The 
excavated material is proposed to be used as fill in the development area.  The 
nominal cross section area is shown in Figure 19. 
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Figure 19:  Existing and Proposed Cross section near Mission Pumping Station 

 
The computer model results show that the 2 m widening has the potential to lower 
the peak water level by approximately 0.007 m at the Mission Pumping Station, and 
approximately 0.011 m at the start of the widening.  The excavation would produce 
approximately 3,000 m3 of fill.  The disadvantage to this option is that it removes 
approximately 3,000 m2 of land from productive use.  This option appears to be 
limited in overall benefits to the catchment, and will not be pursued. 
 
 
5. Proposed Industrial Development 
 
A proposal has been suggested to develop approximately 0.58 km2 at the 
northeastern section of the Awatoto catchment.  The proposed development area is 
shown in Figure 20. 
 
 

Existing Cross Section 

Proposed Cross Section 

2 m widening 
(can occur 
either side) 
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Figure 20:  Proposed Development Area 

 
Computer modelling of the proposed development has shown that the increased 
runoff from the developed area will cause increased water levels in the Awatoto area.  
The increases are approximately 0.047 m for the 5-year event, and 0.063 m for the 
50-year event.  In order to mitigate these increased water levels, the developers have 
proposed to pay the cost of redirecting the Awatoto Drain, and to contribute to the 
cost of upgrades of the Mission Pumping Station. 
 
 
6. Proposed Filling of a Portion of Storage Area 
 
At the southern edge of the catchment, near the Mission Pumping Station a proposal 
is to fill up to 10 Ha of land to an elevation above the 50-year flood level.  The original 
elevation of land varies from RL 10.7 to 10.9 m.  The filled level will likely be above 
the 50 year flood level of RL 11.3 m. 
 
 

Proposed Development Area 
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Figure 21:  Proposed Fill Area 

 
 
The effects of this filling have been examined in the computer model.  The results 
indicate that filling the 10 Ha area has the effect of increasing the peak water level by 
approximately 0.023 m for the 5 year event and the same increase (0.023 m) for the 
50 year event. 
 
In order to mitigate the effects of this fill, it has been proposed to provide increased 
pumping capacity.  The amount of increased pumping capacity will be determined in 
conjunction with the overall catchment improvement scheme. 
 
 
7. Vulnerability to Pump Outages 
 
There is no natural gravity outflow from the Brookfields – Awatoto catchment.  The 
entire area is reliant on the two pumping station to remove all runoff from the 
catchment.  The low lying ground in the Awatoto area is at about RL 10.6 m, and the 
drain inverts are at approximately RL 8.8 m.  The outlet to the pumping stations is 
subject to river water levels, which can be influenced by the sea level.  A high spring 

Proposed Fill Area 
(approx. 10 Ha) 

Mission Pumping Station 
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tide in the ocean is approximately RL 11.1 m, with the predicted 50-year high sea 
water level to be RL 12.5 m.  In the event of pump outages, the Awatoto area will be 
subject to extensive flooding, depending on the quantity of rainfall.  Even with no 
rainfall, if there was no pumping, the water table would eventually rise significantly 
enough to cause the low lying areas to become continually flooded. 
 
In order to test the consequences of pump outages, the computer model was run 
with no pumps operating for the design 5 and 50 year return period rainfall events.  
The results indicate that peak water levels in the Awatoto area would be RL 11.38 m 
for the 5-year event, and RL 11.68 m for the 50-year event. 
 
In terms of floor levels of buildings in the area, it is suggested to maintain the levels 
at or above RL 11.68 m.  If building floor levels were maintained above this level, any 
damage caused by catastrophic failure could be minimised, and there would only be 
nuisance flooding, such as impassable streets, to contend with. 
 
 
8. Summary of Modelling Results 
 
The discussion and analysis in this report provided details about the existing 
catchment, as well as improvement options and effects of proposed development 
and changes. 
 
 

Water Levels and changes in 
water levels 

Return Period 

5 year 50 year 

Nominal Peak Water Level in 
Ponding Area (RL, m) 

11.0 11.3 

A:  Industrial Development +0.047 +0.063 

B:  Fill 10 Ha +0.023 +0.023 

C:  Add 1 m3/s pump -0.107 -0.126 

D:  Widen Awatoto Drain -0.007 -0.007 

   

Ratio   A/C 44% 50% 

Ratio   B/C 21% 18% 

Remaining benefit  35% 32% 

Table 7:  Summary of Computer Model Results at Mission Pumping Station 

 
The ratios of Industrial Development to Additional pump, and Fill 10 Ha to Additional 
pump have been shown to provide an indication of the amount of additional pumping 
capacity that each of the developments use up.  Cost sharing between benefiting 
parties needs to be discussed, and it may be possible to attribute costs based on 
these ratios. 
 
 
9. Conclusion and Recommendations 
 
The Brookfields-Awatoto Catchment is subject to flooding due to minor amounts of 
rain.  The low lying area near the Mission Pumping Station is the main flood storage 
area, providing a large storage volume for the flood water while it is being pumped 
out of the catchment.  Eliminating flooding from this catchment would be difficult and 
expensive, relative to the benefits gained. 
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Several changes to the catchment have been proposed, which will enable better 
utilisation of the land.  These changes will result in higher flood levels in the 
surrounding areas.  Mitigation of the increase in flood levels is possible by 
improvements to the drainage network, such as redirecting a portion of the 
catchment to a new drain and installing increased pumping capacity. 
 
Based on the analysis in this report, the following are recommended: 
 

1. Enable the construction of a drain to redirect a portion of the Awatoto 
Catchment, in conjunction with the proposed industrial development.  The 
construction of this drain to be at the cost of the developers.  The fill from the 
excavation is to be made available to the developers for use in raising the 
general ground level of the industrial area. 

 
The proposal to increase the pumping capacity is dependant on the direction of 
development in the catchment.  For the case of increased development, a long term 
solution involving rebuilding or extending the pumping station to a suitable capacity 
(dependant on the amount of development) is necessary.  For the case of limited 
development, with the acceptance of continued flooding of the low lying areas, a 
portable pumped solution may be acceptable.  The pumping recommendation is as 
follows: 
 
 

2.  
a. Provide for increasing the pumping capacity by 1.0 to 1.2 m3/s by 

means of a portable pumping installation.  The cost of this installation 
is to be shared between the benefactors at a mutually agreeable rate.  
If future development occurs to a scale that necessitates further 
increases in pumping capacity, the portable pump is to be removed, 
and the existing pumping station is to be extended. 

 
OR 

 
b. Extend the Mission Pumping Station by adding two pumping bays 

onto the existing pumping station.  The nominal capacity of the pumps 
is to be identical to the existing pumps (i.e. two pumps, capacity 0.9 
m3/s each). 

 
 
 
These recommendations should be discussed with the affected parties, as well as 
the Napier City Council Works Asset Department. 
 


