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DESIGN FLOOD FOR FLOODPLAIN 

7.1 1991 Event 

The April 1991 flood within the Whareama River Catchment was 
the greatest flood observed by local long term residents. The flood 
was caused by steady rainfall over the three day period from 8 to 
10 April, with particularly heavy rainfall on the evening of 10 ApriL 
The flood peak passed through the top of the Whareama and Tinui 
River Catchments on 10 April at about 6 p.m., through Tinui village 
at 10.30 p.m. and the Waiteko Bridge site at 3 a.m. on the 11th. 

The peak flood discharge at the Waiteko Bridge site was estimated 
at 850 m3/s. Analysis of the 20 years of continuous flow record at 
the DSIR Waiteko Bridge site, plus the major historical flood of 
1936 estimated at 700 m3/s, indicates the April 1991 flood to have 
a return period of 1 in 70 years. 

Comparison of rainfall Isohyetal Maps for the April Flood-(See 
Figures 1 and 2) with rainfall Depth - Duration - Frequency, 
relationships from 'The Frequency of High Intensity Rainfalls in 
NZ' by Tomlinson indicate the 24 hours duration rainfall for the 
Whareama Catchment to have a return period of 1 in 100 years, 
and the 72 hour duration rainfall to have a return period of 1 in 60 
years. 

These rainfall return periods are consistent with the return period 
of 1 in 70 years assigned to the flood peak at Waiteko. It is a 
reasonable assumption that the April flood peaks elsewhere in the 
catchment, particularly upstream of Waiteko, had return periods of 
at least 1 in 70 years. 

The level and extent of flooding in April 1991 represents an 
appropriate standard for future floodplain planning controls and 
flood protection works. The April 1991 flood has then been 
adopted as the 'Design Flood' for future floodplain management 

.~ , practices. 



7.2 Travel time of Flood Peaks 

The April 1991 flood was an extreme event in terms of peak flows 
and levels. Contributing to this is the shape of the upper 
Whareama Catchment (see Figure 3) where falls from in behind 
Ruru/Eastwood travel almost northwards to enter the main river 
above Oreti. This had a significant impact on flood peaks from this 
point in the catchment and throughout the downstream floodplain. 
Another significant aspect of the flood was the speed of amval of 
the flood peak and the rapid rise in water levels. Annedale 
residents claim that debris blocks and subsequent bursts had 
contributed to the flood peak. Debris blocks had occurred to some 
extent at bridge sites, but there is no evidence to suggest debris 
blocks had significantly contributed to increased flood peaks. 

Much more likely causes of the rapid rise in flood levels were the 
very high rainfall intensities combined with the fact that this flood 
occupied the whole of the valley floodplain. The passage of flood 
waters down the valley floodplain rather than the longer sinuous 
flow path offered by the channel shortened the time to convey flood 
peaks down the catchment. This event contrasts with previous less 
extreme events observed by the locals in that the berm provided 
significant flood flow capacity in comparison to the channel, 
whereas in smaller floods the berms tend to provide flood storage 
which reduces and slows the flood peak. Evidence of this is the 
comparison tabulated below between observed travel times for the 
April flood peak, and estimated travel times using both the sinuous 
main channel and the straighter valley floodplain channel lengths. 
Comparison of observed travel times with estimated travel times for 
the main channel is poor. However, comparison of observed travel 
times with estimated travel times for the valley floodplain is 
excellent. 

This suggests that the travel time of flood peaks for extreme flood 
events should be calculated using a channel length based upon the 
valley floodplain rather than the main channel. 
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Travel Times for Food Peak of April 1991 (hours) 

Observed Estimated 

11 Tinui River to 1 4.5 1 9.8 1 5.8 

Whareama River 
to Tinui 

A further factor to consider is that the times of travel of both the 
Whareama and Tinui Rivers above Tinui township are similar. 
Given uniform rainfall distribution coincident flood peaks can be 
expected at Tinui township. 

4.5 

Tinui 

Whareama River 
to Waiteko Bridge 

FLOOD PROTECTION oPTI~&s 

8.1 General: 

Main Channel 

73 

9.0 

During the April 1991 flood, houses and buildings were flooded in 
the E&&, Ruru and Tinui areas. The range of flood protection 
options considered for these areas included relocation of houses to 
flood free areas, raising of floor levels, floodproofing and 
construction of stopbanks. Another option was to leave the houses 
as is and accept the flood risk 

Valley Floodplain 

4.9 

To ascertain the feasibility of relocating flooded house, particularly 
within the Tinui township, it was necessary to locate existing 
subdivisions or potential areas for subdivisions outside the flooded 
area. Empty sections exist in Black HilI Road and at the Transport 
Wairarapa yard. New subdikision potential exists between the 
Thui Timber Treatment yard and the Transport Wairarapa yard. 
This area has the potential for 213 lots. 

16.2 

Stopbanking was considered by landowners to be an undesirable or 
impractical option at all sites with the exception of Tinui township 
centre, A C White at Peninsula and L H Atack at Tinui. 

8.9 

Stopbanking proposals and esdmates were prepared at each of 
these sites. In each case the hei&t of the proposed stopbank is 0.5 
metres above the April flood lei-el. 



Considerable discussion took place on behalf of the insured with 
insurance assessors, insurance companies, and finally a letter to the 
NZ hurance Council. Task Group members were concerned that 
relocation or protection options were not considered by the 
companies to be their liability despite the future reduction in risk 
as a consequence of relocation or other protection options such as 
stopbanking. The response of the NZ Insurance Council (Appendix 
2) was along similar lines and it was the opinion of the Task Group 
that this aspect of residential insurance should be actively pursued 
at a regional and national level in relation to future events. 

8.2 nnui Township Centre: 

This stopbanking proposal encircles the Tinui store, Reiri house, 
and Tinui School buildings, including the Play Centre (Figure 4). 
Annedale and Castlepoint Roads must be raised to stopbank level 
to exclude floodwaters. Flapgated culverts are required to 
discharge internal drainage water ponded during flood. Also Black 
Hill Road must be raised to divert hillside runoff into the nearby 
s@eam and prevent excessive ponding behind the stopbank. 

The estimated cost of this proposal is $230,000 (Appendix 3). This - 
cost exceeds the assessed damage within Tinui township from the 
April 1991 flood of $160%000. 

The construction of a stopbank to protect Tinui township i s  not 
recommended as estimated costs exceed projected benefits from 
reduced flood damage. Also a stopbank would impede vehicular 
access and detract visually. 

8.3 A C White - Peninsula: 

A proposal was prepared to build a stopbank around Mr White's 
house and woolshed at an estimated cost of $20,700. 

Mr White i s  comparing the cost of this proposal with that of house 
relocation. 

8.4 L H Atack - TinUi.. 

A proposal was prepared to build a stopbank around Mr Atack's 
house at an estimated cost of $10,000. 

Mr Atack is comparing the cost of this proposal with that of house -. floor raising. 
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PLANNING CONTROLS 

9.1 Purpose: 

To reduce wherever practical the risk of flooding in the Whareama 
Floodplain. 

To ensure as far as possible that existing development in the 
floodplain is protected from inundation. 

To restrict further subdivision and development within the area of 
the floodplain. 

To institute suitable controls to reduce the risk of the hazard. 

9.2 Subdivision: 

Notwithstanding the provisions of any zone, no further residential 
subdivision will be permitted within the floodplain except for - 

* an adjustment of boundaries of existing lots provided the 
number of lots is not increased 

* reserves, public works and conservation purposes 

It was considered that subdivisions other than residential 
subdivisions should be considered as a controlled activity. 

9 3  Building and Activities: 

Consent is required to construct a building or carry out any 
activities with the exception of - 
* activities undertaken by an authorised body to regulate the 

flow of water in a watercourse, regulate flooding or construct 
or redirect a watercourse 

the authorised topping or destruction of trees or the removal 
of dead, dangerous or diseased trees 

* grazing, growing and harvesting of pastures and crops 

The following uses shall be discretionary activities - 

non-residential buildings 

alterations and additions to an existing dwelling house . - 
provided that - 



* no building or part of a building shall extend onto any part of 
a stopbank 

The following shall be prohibited activities - 

* residential development 

FLOODWARNING SYSTEMS 

10.1 Purpose: 

To provide background information on the existing system and 
indicate what could be provided in the Whareama Catchment. 

10.2 Background Information: 

The floodwarning service is intended to give riverside farmers a 
general advanced warning of anticipated flood heights and times in 
various reaches of the rivers. As each riverside farm is individually 
different in its flooding characteristics, general warnings for each 
reach of the river are given for the information of each farmer who 
then takes whatever action is considered appropriate. 

The full floodwarning service by telephone requires a considerable 
number of calls to be made from the Masterton office, with over 
200 calls being made by distributors, who in turn advise groups of 
neighbouring farmers. 

Regardless of the service, the Council expects individuals to always 
react to weather forecasts and to their current weather situation. 
The floodwarning system is not infallible. Potential problems in 
issuingfloodwarnings include - equipment and power failure during 
storm events and the disruption of telephone lines. 

The floodwarning service is advisory only and no responsibilities are 
accepted by the Council for flood losses. 

10.3 Existing Floodwarning System ; Eastern Catchment: 

(a) Rainfall Sites: 

Currently, the Council has one automatic rainfall gauge 
located at Castlehill. This was established in January 1991. 
The Meteorological Service have automatic weather stations 
at Ngawi and Castlepoint. The Council does not have direct 
access to the Met Office, but up-to-date information from 
these sites can be obtained at any-time by telephone 
Wellington. 



In addition, the Council established in December 1990 an 
Eastern Rainfall Network Group. This consists of twelve 
individuals manually monitoring rainfall intensities during 
storm events. The group cases the area from Pongaroa to 
White rock. These individuals are encouraged to be proactive 
and to inform the Council of heavy rainfall intensities as they 
occur. 

(b) Whareama Catchment: 

One telemetred rainfall recorder is located at Castlehill in the 
Taueru Catchment. This site does give an indication of likely 
rainfall intensities for the Whareama Catchment. There is 
also one manual rainfall site that is part of the rainfall 
monitoring network and is located on 'Anerley'. 

A Met Office weather station at Castlepoint monitors coastal 
conditions. 

(c) River Sites: 

The Council has no river recorder sites in this area, although 
the DSIR have a non-telemetred river station on the 
Whareama River located at Waiteko Bridge. 

10.4 Proposed Service: 

The prefenred option is to - 

(a) locate a telemetred raingauge on the divide between the 
Whareama and T h i  Catchments, to be triggered after a 
certain rainfall intensity. 

(b) install gauge boards in the upper reaches of both catchments , 
for manual observation and recording, plus a gauge board at 
the bridge close to Tinui. The residents would provide 
information on request. 

(c) establish a number of distributors and deputy distributors to 
provide a service to the nearby residents. 

A number of other options were considered including telemetred 
river sites and/or the installation of interophones at the automatic 
raingauge or the river sites. The information available from a 
telemetred river site at Tinui is too late for most farmers, while the 
interophone options are not considered necessary at this time. 



10.5 Estimates: 

In considering the most appropriate option, the Task Group 
suggests that the present Castlehill raingauge be relocated in the 
Anerley/Te Mai area to more accurately record rainfall intensities 
as they relate to the Whareama and Tinui Catchments. A set up 
cost for this would be approximately $2000 in the first year. A new 
gauge for the Taueru would be located at a new site. 

Annual maintenance for the telemetred raingauge is $2250 + GST. 

10.6 Funding: 

There is no specific policy at the present time on new sites. Any 
new sites would have to come &om the existing budget for 1991/92. 
Without committing the Wairarapa Committee, to date, the 
floodwarning system has normally been installed from a 
combination of general rates and a contribution &om central 
government. Central govenunent no longer contributes to these 
installations. 

The existing floodwarning senice is funded each year 40% from the 
general rate and 60% from the users. Where there is a River 
Management Control Scheme this 60% is levied across all those 
contributing to the scheme. The estimated annual cost is $2500, 
therefore $1580 would have to be contributed by the Catchment 
Control Scheme. 

RECOMMENDATIONS 

(1) That the design flood frequency of 1 in 70 years experienced during 
the April 1991 event be adopted as the basis for future floodplain 
management. 

(2) That the planning controls be incorporated into the Masterton 
District Council District Scheme. 

(3)  That the proposed floodwarning system be adopted for the 
Whareama Catchment. 

(4) That the N Z  Insurance Council be requested to actively pursue 
insurance cover for relocation or flood protection for future events. 

(5) That a civil defence emergency be capable of being retrospectively 
declared and that this position should be actively pursued with the 
Masterton District Council. , - 
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