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Historical and current context 
 

Lake Rotomanuka is located on the south western outskirts of Ōhaupō township.  

 

The Rotomanuka Lakes were once a single horse-shoe shaped lake that was substantially deeper than it is 

today. Through drainage and modification, the original lake has become two separate lake basins (referred 

to as Rotomanuka North and Rotomanuka South lakes) that are separated by a significant wetland. 

 

Rotomanuka North has 12.3 hectares of open water and a maximum depth of 8.7 metres, while 

Rotomanuka South has five hectares of open water and a maximum depth of 4.8 metres1.  The Rotomanuka 

catchment is mostly pastoral, surrounded by intensive dairy farming, a number of lifestyle blocks, a small 

number of rural businesses and it also receives runoff from State Highway 3.  The catchment size is now 

considerable, with a best estimate at 480 ha, due to the extensive drainage system dug circa 1950/60s 

which diverted the waters of the Serpentine Lake Complex into Rotomanuka South2 combined with the 

drainage of the adjacent Moanatuatua peat lands that were once part of the Rotomanuka lake/wetland 

complex.   

 

Because of this diversion, there are now three major drains feeding into Rotomanuka South. By contrast, the 

major inputs to Rotomanuka North come from a drain entering the linking wetland, which consequently 

acts as a buffer.3  The lakes outlet drain joins to a stream that is connected to the Waikato River near 

Mystery Creek.   

 

Study of the sediments of the Rotomanuka Lakes4 indicates they are some of the oldest in the Waipa 

District, at 21,800 years old. These lakes, and other Waikato Peat Lakes, were formed at the end of the last 

Glaciation in blocked river valleys associated with the ancient course of the Waikato River. Peat bogs 

developed around the lakes, and a variety of plants established on the lake margins. Dense forests also 

formed around those lakes that did not border raised peat bogs. As a result, the peat lakes became highly 

productive environments for native birds, fish and plants which were utilised by Māori, whom settled 

around them. At Lake Rotomanuka, a Māori Pā was built on the high ground between the two arms of the 

lake.5 

 

The development of the surrounding land for farming has severely impacted the Waipa peat lakes and their 

margins - including Lake Rotomanuka.  Vegetation around the lakes has been dramatically modified, with 

the tall kahikatea forests that would have once surrounded the western side of the lake having since been 

cleared to make way for farm land.  The once large Moanatuatua raised peat bog, which covered circa 9300 

ha, and in which the eastern parts of the lake lay adjacent, has been substantially drained. 

 

Whilst the lakes have been highly modified, they still have important ecological values. In an assessment of 

relative biodiversity values (Wildlands 2011), the Rotomanuka Lakes ranked 8th within the region (of the 71 

lakes that were ranked), 3rd of the (31) peat lakes within the Waikato Region, and 3rd within (17 lakes) of the 

Waipa District. As such, the lakes are a priority for the management agencies involved in the Waipa Peat 

Lakes and Wetlands Accord (2002).  Lake Rotomanuka is administered by the Department of Conservation 

as a wildlife management reserve. 

                                                   
1 http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Lakes/Shallow-lakes-of-the-Waikato-

region/Peat-lakes/Lake-Rotomanuka/  
2 Greenwood, J.C. 1993. Lake Rotomanuka Restoration Plan.  Environment Waikato. Page 5. 
3 http://www.doc.govt.nz/documents/science-and-technical/casn47.pdf page 22 
4 Thompson and Champion (1993) 
5 Greenwood, J.C. 1993. Lake Rotomanuka Restoration Plan.  Environment Waikato. Page 4. 

http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Lakes/Shallow-lakes-of-the-Waikato-region/Peat-lakes/Lake-Rotomanuka/
http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Lakes/Shallow-lakes-of-the-Waikato-region/Peat-lakes/Lake-Rotomanuka/
http://www.doc.govt.nz/documents/science-and-technical/casn47.pdf
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Waikato Regional Council water quality monitoring results show that Lake Rotomanuka North is eutrophic, 

(classified as moderate high level of nutrient enrichment) and Lake Rotomanuka South is hypertrophic 

(classified as fertile with extremely high levels of phosphorus and nitrogen)6 and generally eutrophic lakes 

are rarely suitable for recreation and habitat for desirable aquatic species can be limited. Despite this, 

compared to other, more shallow, peat lakes in the Waikato, relatively good water quality levels have been 

retained in the Rotomanuka Lakes.     

 

Historical water monitoring showed the water quality of the lakes declined due to increased nutrients and 

sediments entering the lakes, mostly from the surrounding agricultural land use. However more recent data 

indicates the water quality is presently stabilised.  To maintain and improve water quality over time, nutrient 

concentrations going into the lakes need to be reduced if possible.  Peat lakes are naturally low nutrient 

systems and excess nutrients contribute to the decline of water quality, increased algal blooms and pest 

plant species.  

 

Figure One: the immediate catchment around the Rotomanuka Lake.  Image courtesy of Waipa District Council 

 
 

 

 

 

 

                                                   
6 http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Lakes/Shallow-lakes-of-the-Waikato-

region/Peat-lakes/Lake-Rotomanuka/  

http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Lakes/Shallow-lakes-of-the-Waikato-region/Peat-lakes/Lake-Rotomanuka/
http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Lakes/Shallow-lakes-of-the-Waikato-region/Peat-lakes/Lake-Rotomanuka/
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Figure Two: The larger catchment of the Rotomanuka Lakes.  Image courtesy Living Waters 
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Living Waters  
 

Living Water is a partnership between Fonterra and the Department of Conservation (DOC) launched in 

March 2013.  Five catchments across New Zealand have been identified as programme sites, including three 

Waikato Peat Lakes. The Rotomanuka lakes are one of these sites. The partnership focus is on improving the 

water quality and biodiversity in these catchments.  

 

Progress to date has been limited to photographing the catchment from the ground and the air and the 

development of an operational plan. The focus for the 14/15 financial year will be undertaking farmer and 

wider community stakeholder engagement to gain a good understanding of these groups’ aspirations for 

the lakes as well as acquiring baseline information on the hydrology, water quality influences, and the 

biodiversity condition in the catchment.  This will inform and guide the development of biodiversity 

restoration and water quality improvement projects and identify where collaboration with individual 

landowners and stakeholders could occur in the future.  

 

The Living Water Partnership ten year goals for the site are:  

 To improve marginal wetlands and catchment management practices that will lead to improvements 

in water quality within the lake and its inflows.  

 This should facilitate a shift back to a low-nutrient state thus allowing re-establishment of 

indigenous species.  

 

Further information about Living Waters can be found at the website: 

http://www.fonterralivingwater.com/index.html#Fonterra-Living-Water 

Cultural importance of Lake Rotomanuka 
 

Little is recorded specifically of the early Māori history surrounding the Rotomanuka lakes. After the arrival 

of Māori on the shores of Kawhia, there began an inland migration circa 1400 - 1500 and Rotomanuka 

would have been an important settlement area.  Tribes and hapu lived there over the next two to three 

hundred years, and are likely to have used the lake as a food source. Ōhaupō township around Rotomanuka 

was known to be on the main highway between Kirikiriroa (Hamilton) and Otawhao (Te Awamutu). Ōhaupō 

was on the boundary of a hapu of the Ngati Ruru and Ngati Apukura people7. 

 

There is well documented information on nearby Lake Ngaroto as the battle of Hingakaka was fought 

between the Waikato-Maniapoto tribes of the Tainui Waka Tribal region, and a large force of tribes from 

throughout the middle and lower North Island.  The battle took place within and around the area now 

known as Lake Ngaroto and along slopes of the Te Mangeo hills overlooking the lake, and a map of the 

battle area below, shows how close the battle took place to Rotomanuka.8 

 

                                                   
7 Valerie A Millington, Winds of Change – A history of European settlement of Ohaupo 
8  Maniapoto, H., Charman, J., Roberts, G. 2006. Hingakaka-Ngaroto Iwi Management Plan.  Compiled for Nga Iwi Toopu o Waipa. 

http://www.fonterralivingwater.com/index.html#Fonterra-Living-Water
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Map of Hingakaka Battle Area. Courtesy of Nga Iwi Toopu o Waipa 
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Mātauranga Māori 
 

"Mātauranga Māori can be defined as ‘the knowledge, comprehension, or understanding of everything 

visible and invisible existing in the universe’, and is often used synonymously with wisdom.  In the 

contemporary world, the definition is usually extended to include present–day, historic, local, and traditional 

knowledge; systems of knowledge transfer and storage; and the goals, aspirations and issues from an 

indigenous perspective" (Landcare Research)9. 

 

It may be possible to monitor the health of the lake using a Cultural Health Index (CHI) incorporating 

Mātauranga Māori principles (Robb, M.J. 2014) if the community and local Iwi and hapu decide this is 

something they want to explore further.    

 

The differences between a scientific and Mātauranga Māori approach are listed below10: 

 

Scientific  

 

• Generally quantitative and as objective as 

possible 

 

• Does not specifically encompass cultural 

values for Māori  

 
• Uses biotic and abiotic indicators  

 
• Often requires specialist training and 

equipment 

 

• A variety of tools, such as WETMAK, 

Handbook for Wetland Monitoring, DOC, 

Regional Council methods and Standard 

Operating Procedures (SOPs) 

 

Mātauranga Māori  

• Generally qualitative and subjective 

• Encompasses te ao Māori. The physical and 

spiritual domains 

• Indicators are developed by tangata whenua, 

for tangata whenua. E.g. Monitoring hapū 

goals and aspirations for a wetland 

• Requires historical knowledge and 

connection of tangata whenua to their tribal 

area/environment 

• Use site specific values/ priorities to develop 

indicators 

• A variety of tools such as CHI for wetlands, 

estuaries, rivers/streams, cultural flow 

assessment and the mauri model  

  

"Māori indicators are a tohu or marker in time, used to assess how Māori see their environment changing.  

Establishing a cultural health index provides methods that Māori organisations can use themselves to assess 

environmental change and prepare state-of-the-environment reports, or generate results that can be 

passed onto tangata whenua, iwi, hapu, local and central government".11 

 

In Gisborne, for example, the Gisborne District Council is investing in the development of a tool that 

measure Mauri in an RMA context.  See Appendix Three for a copy of the Mauri Compass. 

                                                   
9     http://www.landcareresearch.co.nz/about/sustainability/voices/matauranga-maori/what-is-matauranga-maori  
10    Robb, M.J. (2014). When Two Worlds Collide: Mātauranga Māori, Science and Health of the Toreparu Wetland. Master of 

Science, University of Waikato, Hamilton. 
11    Coordinated Monitoring of New Zealand Wetlands, Phase Two, Goal 2: Maori environmental performance indicators for 

wetland condition and tread.  Ministry for the Environment SMF Funded project No. 5105. By Garth Harmsworth, 
Landcare Research. 2002 

http://www.landcareresearch.co.nz/about/sustainability/voices/matauranga-maori/what-is-matauranga-maori
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Summary of NZ Landcare Trust project work to date: 
 A Newsletter was produced for the local community around the lakes and Ōhaupō township to 

introduce the project and provide some background of the current work around the lakes.   

 

 Liaison with the community has been on-going.  Initial meetings were held with almost all 

landowners adjacent to the lake followed by subsequent visits to local businesses. 

 

 Three Whole Farm Plans (WFPs) have been completed on farms directly adjacent to the lakes, with a 

fourth having previously completed by Department of Conservation (DOC).  This means all the large 

farms in the immediate catchment have undertaken WFPs. 

 

 A ‘Management of Organic Soils’ report has been completed by Keith Thompson for one of the 

farms adjacent to the lake.  Keith had previously prepared a report for another farm in the 

catchment with funding from DOC. 

 

 A Community Planting Day was held on the Waipa District Council Esplanade reserve land. 

 

 A scoping study of nutrient and sediment hot spots around the lake has been completed by 

Rebecca Eivers (PhD candidate).  

Recommendations  
 

During the course of the project so far, there have been a number of discussions with landowners around 

the lake as well as with Waipa District Council, DOC and Waikato Regional Council. Suggestions from these 

discussions, as well as the information provided in the Whole Farm Plans and scoping study, have been 

compiled to provide recommendations for the Rotomanuka Lakes.  Financial considerations will mean not 

everything can be done at once.  Therefore, actions have been prioritised into a list of recommendations 

that will have a positive impact on water quality. These recommendations are a mixture of actions that can 

be undertaken by agencies such as DOC, Waikato Regional Council and Waipa District Council, individual 

landowners and businesses, and Iwi, and are listed below: 

1. Retirement of vulnerable land  
The soil around Rotomanuka is mainly peat and therefore is very sensitive to intensive farming 

especially where the land is drained.  The report on the ‘Management of Organic Soils’ and the 

scoping study have highlighted vulnerable areas of land which ideally should be taken out of 

intensive agricultural use to prevent further degradation to the underlying peat, increases in 

flooding as the peat subsides, as well as to prevent direct inputs of nutrients and sediment to the 

lake. However, for land to be retired out of production, and a suitable solution to be found to keep 

farms economically viable, consultation and negotiation between the landowners and management 

agencies will need to happen. 

2. Best Management Practices (BMPs) implemented on farms 
Landowners are encouraged to follow the Best Management Practices (BMPs) identified in the 

Whole Farm Plans (WFPs) undertaken on the farms in the Rotomanuka lakes catchment.12 

                                                   
12 Included in this list are BMPs from farms in the Lake Ngaroto catchment.  A larger number of farmers had 

undertaken WFPs in Ngaroto, and the recommended actions are just as relevant to Rotomanuka as they are to 

Ngaroto.  
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The summary of the BMPs are given in the table below in no particular order.  Implementing these 

BMPs on all the farms in the lakes’ catchment would make a positive difference to the water quality 

of the lake, and a number of farmers are already doing so.  See how many you are doing on your 

farm in the table below and which of the other actions you could look into implementing next. 

 

Action on Farm Benefit to Environment 

Strategic use of fertiliser Low use of synthetic N and soluble P reduces amount lost to 

environment. 

Good water use efficiency achieved through recycling Reduced water take. 

Upgrade of races on farm Runoff from races diverted into paddocks, avoiding direct runoff to 

waterways. 

All waterways including drains and significant overland 

flow paths adequately fenced with appropriate setback. 

(See Recommendation 6 on fencing for further 

information). 

Stock excluded from waterways reduces faecal matter in the water and 

erosion of soil from the land and reduces nutrients and pathogens 

entering the lake. 

Staff trained in the application of fertiliser No urea spread directly into waterways. 

Monitoring soil fertility levels with regular soil testing 

and apply fertiliser  accordingly   Note: testing on 

organic soils should be deeper than the industry 

standard of 150mm. 

Reduces over application of soluble N & P fertiliser. 

Planting deep rooting summer active species (Chicory 

and Plantain) 

Improves nutrient efficiency, helps cow productivity and draws 

nutrients from deep in the soil. 

Animal shelter, with sealed base, for wintering cows Reduced pugging and pathogen loss in high risk months, soil 

protection and reduced runoff. 

Feeding cereals to improve dietary balance Reduces the protein load for the cows which reduces urea load in 

urine, thus reducing nitrate leaching losses to groundwater. 

Retiring and planting areas that are wet and swampy Grazing the wet/swampy areas causes significant soil disturbance 

resulting in P loss through soil erosion. Retiring wetlands would be a 

major benefit to Lake Ngaroto as it reduces the P loads in the drains 

leaving the farm, and enhances the denitrification potential of the 

wetlands helping to reduce N loads to the lake. 

Effluent is applied to >30% of the farm and there is 

adequate storage. Manual storm water diversion is 

available 

This results in better N conversion efficiency and utilisation of a 

valuable nutrient resource. All cowshed and feed pad effluent is 

captured and pumped from the effluent pond. The large pond is then 

emptied going into winter. 

Feed pad is used for stand-off during wetter months Some pugging is avoided and soil loss is reduced. 

No winter cropping is done Reduces soil and P loss via runoff that occurs during winter high 

rainfall events. 

Converting pine plantations to a more diverse selection 

of trees, including natives, but avoid planting alders. 

Provides a sustainable wood resource for the future. Supports natural 

biodiversity and improves long term aesthetic value of the property. 

Planting steep sidlings and retiring and planting wet 

seeps in hillsides 

Reduction of soil erosion and nutrient losses, improves carbon 

sequestration and will also support biodiversity. 

Wetland restoration  

 

Runoff from farms is filtered through the wetland. Vulnerable areas are 

protected from stock whilst simultaneously protecting stock from 

misadventure.  Planting native wetland species can provide nesting 

sites, food and shelter for wildlife as well as improving the natural 

character of the area. 

Low stocking rate with high pasture harvest Very low nutrient loss risk.  Aids soil protection.  Is a low cost and 

resilient farm system. 

Low rate application for effluent using LARRALL system Low rate applications and good effluent storage means there is the 
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ability to plan applications for when soil moisture levels are suitable, 

enhancing nutrient efficiency and lowering risk to receiving 

environment. 

Area down by the lake has been ‘retired’ and is now 

only grazed in very dry summer months. 

Reduces damage to these sensitive peat soils on the lake margin. 

 
Map showing the farms (in green) that have had Whole Farm Plans completed.   

3. Lake margin and on-farm physical mitigations 
Results from the scoping study of the lake have led to recommendations being made for each drain 

running into Rotomanuka and these are mapped on the following page. 

 

An interactive version of this map is also available online. The viewer is able to click on sites and look 

into further information for each site.  This map is available here: 

https://mapsengine.google.com/map/edit?mid=zK_2UNjQN0TM.kD-vQQPkCjcY 

https://mapsengine.google.com/map/edit?mid=zK_2UNjQN0TM.kD-vQQPkCjcY
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Image courtesy of Rebecca Eivers 
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Table 1: Summary of recommendations from the Lake Rotomanuka scoping survey in support of the Community 

Catchment Action Plan.  Superscript numbers (1-5) refer to the order of preference for the suggested silt-trap wetlands.  

TRB: True Right Bank of watercourse; TLB: True Left Bank of watercourse 

 

Site 
Fencing 
required 

Recommendations Comments 

Drain 1 No None 
Boarder drain, runs directly into outlet stream from 
lake 

Drain 2 No None 
Boarder drain, runs directly into outlet stream from 
lake 

Drain 3 Yes 
Infiltration wetland with habitat 
pool 

Ephemeral drain, moderate pugging, shallow pooled 
water downstream 

Drain 4 Yes 
Infiltration wetland with habitat 
pool 

Ephemeral drain, moderate pugging, shallow pooled 
water downstream 

Drain 5 Yes 
Infiltration wetland with habitat 
pool 

Ephemeral drain, moderate pugging, shallow pooled 
water downstream 

Drain 6 No None Recently fenced with native riparian planting 

INLET No 
Silt-trap treatment wetland 
including floating rafts 1 

Likely source of high nutrient and sediment loads, requires 
water quality monitoring 

Drain 7 No Silt-trap treatment wetland 2 
Anoxic soft sediment ~0.3 m deep, pugging on 
grazed TLB 

Drain 8 No None Adequately fenced 

Drain 9 Yes None Thick cover of macrophytes, azolla and water-pepper 

Drain 10 Yes None Thick cover of macrophytes, azolla and water-pepper 

Drain 11 No Silt-trap 3 
Anoxic soft sediment ~0.1 m deep; lake water 
encroaching past fence, hazardous to stock 

Drain 12 No Infiltration wetland 4 
Drain runs from effluent ponds, likely source of high 
nutrients and E. coli 

Drain 13 One-side, TRB None Ephemeral drain  

Drain 13-B Yes None Ephemeral drain  

Drain 14 No Silt-trap treatment wetland 
Ponded area where drain meets lake margin at 
boundary fence 

Drain 15 One-side, TRB Infiltration wetland Ephemeral drain  

Drain 16 Yes 
Infiltration wetland with habitat 
pool 5 

Spring fed drain with small shallow pools 
downstream 

Drain 17 One-side, TRB Infiltration wetland Ephemeral drain  

Drain 18 
One-side, 
TRLB 

Infiltration wetland with habitat 
pool 

Spring fed drain with small shallow pools 
downstream 

 

The top five sites with more detailed recommendations are detailed in Appendix Four. 

4. Fencing  
See map (page 12) showing drains which are currently not fully fenced.  It is recommended all drains 

including ephemeral water courses are fully fenced with an appropriate set-back.  The steeper the 

terrain above the waterway/drain, the more set back is required, so as to protect against surface 

sheet flow.  Some of the most critical locations will be where surface soil washes into anaerobic 

sediments or peat because phosphorus becomes labile under anaerobic conditions, especially in 

organic soils.13 

 

                                                   
13 Personal communication with Keith Thompson. 2014 
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There are several locations where the ecological boundary of the lake is outside the cadastral 

boundary.  For example, a recent subdivision esplanade wasn’t wide enough.14  As peat consolidates 

(in places up to 70 cm over the past 20 years) the ecological boundary expands further out still.  

Therefore, some fencing of the lake edge needs to be brought out away from the lake as the lake 

margin was within the paddock in December 2013 when the survey was done.   

5. Habitat Enhancement Plan   
A Habitat Enhancement Plan (HEP) has been written by Kessels Ecology (funded by DOC) in 2014.  It 

is recommended the HEP be included in this Catchment Action Plan once it is publically available.    

6. a) Increase riparian planting  
A successful community planting day was undertaken in 2013, in which 200 (eco-sourced) native 

plants were planted in the esplanade reserve near the lake edge.   

 

One way of increasing riparian planting along the lake edge and drains is to work with Ōhaupō 

School to develop a Plant Growing Unit and engage students in a native plant propagation and 

planting programme. Thus far, a meeting with Ōhaupō School’s EnviroSchools teacher has 

happened, and the teacher is keen on the idea, but issues of space need to be worked through first.   

This concept needs further exploration, and contact with the Trees for Survival (TfS) Waikato 

Representative has been made to find out what assistance TfS (if any), can provide in a growing 

programme at the school. 

 

b) Maintenance of riparian planting  

Maintenance of existing and new plantings will be needed to control the growth of noxious weeds 

such as blackberry, ivy, privet and arum lily. How, and who will manage this, will need to be clarified 

so new plantings can get established and older plantings become self sustaining.  

7. Restore wetland  
Lake Rotomanuka was, in its former natural state, a "recharge wetland" supplied in early summer 

from water storage in surrounding hills. Since the changes in drainage with water being introduced 

to the lake from culverts, it has become a "discharge wetland", shedding water into its riparian zone 

during the summer period (Stockdale, 1995).15 

 

It is recommended the wetland area between the two lakes be restored, with weeds removed and 

appropriate swamp and fen species reintroduced.   

 

Threatened bog species such as Sporadanthus ferrugineus and Empodisma minus could perhaps be 

returned to this area, although there are no bog peats remaining within the current boundary of 

Rotomanuka.16  However, sediment cores taken from the northern side of Rotomanuka North 

represents the fringe of the Moanatuatua Bog, and confirms that Rotomanuka is a lake closely 

associated with deep peat deposits (Thompson and Champion, 1993)17.   

 

                                                   
14 Ibid  
15 Thompson, K. 2012. Hydrological assessments of ten wetlands in the Wellington region and recommendations for 

sustainable management: a holistic approach. Prepared for the Greater Wellington Regional Council. 
16 Personal communication with Keith Thompson, wetland ecologist. 2014. 
17 Thompson, K. and Champion, P., 1993. Esplanade reserve recommendations for Lakes Serpentine, Mangahia, 

Rotomanuka, Ruatuna and Cameron (Waipa District). Conservation Advisory Science Notes No. 47, Department of 

Conservation, Wellington. 24p. 
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The NZ Landcare Trust and Landcare Research have already done some work in recreating a rare 

restaid wetland by translocating Sporadanthus ferrugineus from Torehape to the Rotopiko Lakes 

Complex. (See Appendix Two for a poster summarising this work). 

This wetland area currently has a large amount of grey willow, Salix cinerea, raupo and carex secta, 

and there may be the occasional S. fragilis or S. babylonica around the edges. 

 

By restoring the ecological aspects of the wetland there will be an increase in biodiversity but if the 

functionality of the wetland is also restored, there may be better filtering of the water as it passes 

from South Lake to North Lake and therefore the water quality in the lakes may be improved.    

8. Monitoring Programmes 
In addition to the water quality monitoring programme planned by the Living Waters partnership, a 

baseline survey of Nitrogen (N) and Phosphorus (P) should also be included in this monitoring, with 

seasonal monitoring of inputs and outputs and estimating storage in lake sediments, so a nutrient 

budget for the whole system can be developed.  Then, the longer-term monitoring programme can 

be re-designed to look at changes over time. 

9. Road runoff 
SH3 runs at the top of the ridge above the lakes and in peak rainfall a large amount of water runs off 

the road over pasture and straight into the lake18.  It is recommended to investigate how the road 

runoff could be managed more effectively.  

10. In lake mitigations  

Floating Treatment Wetlands 

Floating treatment wetlands (FTWs) consist of floating rafts through which aquatic or wetland plants grow, 

their roots emerging beneath the raft in the water (Tanner et al. 2011).  FTWs remove nutrients and fine 

particles from the water by entrapment and uptake via the plants root systems, as well as through bacterial 

and algal biofilms on the root hairs and the matrix of the floating raft.  FTWs provide shade which helps to 

cool the water and provide shelter for aquatic fauna.  Trout and koura have been observed using FTWs as 

habitat in a number of lakes where they have been trialled in the Bay of Plenty (Rotorua Lakes, 2014).   

 

FTWs decrease water turbulence which may help to reduce sediment re-suspension in shallow lakes due to 

wave action and subsequently minimise the release of sediment bound phosphorus into the water column, 

helping to suppress algal blooms.  FTWs may be used to protect selected areas around the lake margin 

from wave disturbance thereby providing more favourable conditions for re-establishment of native 

macrophytes and charophyte meadows19 on the lake bed. 

 

Careful consideration of water depths and flows will be necessary to avoid creating stagnant areas.  Still, 

warm water can cause anoxic sediment conditions during which phosphorus can be released into the water 

column and lead to algal blooms.   

 

Further research and trials of floating wetlands in shallow lakes in the Waikato would enhance our 

knowledge of the efficacy of FTWs as in-lake restoration tools for targeting water quality, ecosystem health 

and biodiversity problems.  Trials will also enable clarification of the maintenance required for FTWs in 

shallow lakes and provide opportunities to explore end-uses for the vegetation harvested from the FTWs.  

                                                   
18 Personal communication with Alasdair Nicoll, landowner adjacent to lake. 2013. 
19 http://www.landcareresearch.co.nz/resources/identification/algae/identification-

guide/identify/guide/descriptions/charophytes  

http://www.landcareresearch.co.nz/resources/identification/algae/identification-guide/identify/guide/descriptions/charophytes
http://www.landcareresearch.co.nz/resources/identification/algae/identification-guide/identify/guide/descriptions/charophytes
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The surface plant biomass is likely to be high in nutrients and therefore may be well utilised in compost or 

used to supplement maize silage. 

 
Schematic diagram of a floating wetland, courtesy of Rebecca Eivers  

Pest Fish Removal  

A report by NIWA (2005) 20 confirmed that submerged native plants would re-generate at Lake 

Rotomanuka North provided that pest fish were excluded.  Rudd, catfish and goldfish currently prevent 

the establishment of plant life.  Macrophyte re-establishment would have ecosystem and water quality 

benefits.   

 

A pest fish barrier on the outlet to the lake may reduce the amount of pest fish, such as catfish, getting 

into the lake. This would be best done in conjunction with a pest fish eradication programme. There is 

currently a barrier installed by DOC on the Rotopiko inlet to the lake. This was constructed to prevent 

pest fish moving from Rotomanuka into the Rotopiko lakes. 

 

Other things to consider include trapping the fish in baited traps, such as pod traps, that target pest fish 

species.    For more information on pest fish removal see a report done by Berry, N. and Dresser, M. 

(2012).21 This includes different methods for removal and exclusion of pest fish from Lake Ngaroto, but 

aspects would also be applicable to Rotomanuka.   

11. Public access  
Currently public access to the lake is via a paper road, but there are challenges with the entrance being 

off State Highway 3 and no safe place to park adjacent to the access.  Currently people must park on 

the other side of the road and cross SH3 to get to the lake.  There is also no path or easy walk around 

all of the lake.  These concerns came up in the first community meeting held for the project.  Waipa 

District Council and landowners will need to negotiate a public walkway to the lake as the existing 

Paper Road is not in a viable location for safe access long term.  

 

This may be an area where the Living Waters partnership between DOC and Fonterra could be involved 

as it is outside the sphere of the WRA funded project. 

                                                   
20 M. de Winton & A. Taumoepeau, 2005, Re-establishing submerged plants in Rotomanuka North. Prepared for 

Environment Waikato. 
21 Berry, N., Dresser, M. 2012. Pest Fish Removal and Uses in Lake Ngaroto.  Ministry for the Environment CEF funded 

project: http://www.landcare.org.nz/files/file/997/Pest%20Fish%20Lake%20Ngaroto%20Report%202013.pdf 

http://www.landcare.org.nz/files/file/997/Pest%20Fish%20Lake%20Ngaroto%20Report%202013.pdf
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Appendix One 
 

Email from Keith Thompson: 

 

Rotopiko water has been diverted into Rotomanuka to save drainage costs since Lake Round was drained 

80 years ago and there is therefore this notion that, in these more ecologically friendly days, Rotopiko 

output should now revert to its old drainage channel to avoid Rotomanuka oversupply.  However, there are 

a number of counter and complicating arguments: 

 80 years is a long time and Rotomanuka vegetation and the lake’s drainage system has evolved and 

adapted greatly during this time to the extra flow volume.  Dianne Stockdale made this point in her 

1995 thesis.  All groundwater wetlands are functions of their catchments and if inputs change, the 

wetland changes until balance is restored.  Moreover, outlet levels from Rotomanuka have also been 

artificially lowered at least twice during the past 80 years – probably by two metres or more. 

 Rotomanuka is practically the only one of the 38 peat lakes that is not seasonally short of water, and 

it also has one of the shortest residence times (most rapid throughputs).  Shallow, low input/high 

residence time wetlands have weed growth problems, particularly when nutrient levels are high.   

 It is never good practice to make major changes to wetland hydrology without already having a 

good model of how the wetland will respond and adapt.  The Stockdale study was 20 years ago and 

we only have water level monitoring since then.  Stockdale monitored input from the Serpentine 

catchment and output from Rotomanuka, but evaporation losses were not assessed so the local 

input of groundwater to Rotomanuka is not known.  If Serpentine water is re-routed, there will 

certainly be a seasonal drop in Rotomanuka water level. 

 If seasonal water levels fall, it will alleviate flooding on marginal farmland, but this will only be a 

temporary respite (maybe only 10 years), because peat shrinkage rates will accelerate.  The 

Rotomanuka weir may have to be raised to try to increase summer storage, but the summer period 

during which the weir does not flow will be extended – probably significantly. 

 The original Rotomanuka would have been located in a forested landscape promoting groundwater 

recharge and with lower evaporative losses.  As trees were replaced by shallow-rooted grasses and 

the soil compacted, flash runoff would have increased and groundwater storage decreased.  The 

lake became progressively shallower and warmed up more during summer, losing more water to 

evaporation.  Nutrients have a greater effect in shallow water bodies than in deeper ones and 

maintaining a higher throughput of water is a good way to diminish to effects of high nutrient levels 

– even if that ‘extra’ water is high in nutrients itself. 

 

In other words, I’d be very careful over promoting the re-routing of Rotopiko water.  Consequences could 

be a can of worms.  The goalposts have moved so far since Rotomanuka lived off its own local water that 

turning back the clock with a seemingly simple and logical procedure could create more problems than it 

solves. 
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Appendix Two 
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Appendix Three 
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Appendix Four 
The top five sites from the scoping study are detailed here: 

Inlet stream from the Rotopiko Lakes Complex 

 

A “treatment train” is recommended for the inlet including a silt-trap, floating wetland rafts (see description 

on page 15), and an open water pond from which water infiltrates into the lake through wetland vegetation. 

  

Monitoring the water levels, water flows22 and water quality (nutrient and suspended sediment 

concentrations) of the inlet stream from the Rotopiko lakes complex is recommended as well as a more 

detailed investigation of the sub-catchment soil types.  Data detailing the flux in nutrient and sediment 

loads and the discharge of the inlet stream at base-flows and during rainstorm events will enable more 

effective silt-trap treatment wetland design.   

 

The Scoping Study had initially recommended a feasibility study be prepared into diverting the inlet drain 

from Rotopiko back to the original outlet, away from Lake Rotomanuka. However, dialogue with wetland 

ecologist Keith Thompson does not support this recommendation. (See Appendix One for further detail).   

 

 
 

                                                   
22 Stockdale, DF. 1995. Sustainable peat lake management: the critical role of hydrological modelling. A study of the 

Rotomanuka and Serpentine complexes, Ohaupo. Unpublished MSc thesis in Biology and Resources & Environmental 

Planning, University of Waikato. 
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Images courtesy of Rebecca Eivers 

Drain 7 

A silt-trap wetland is recommended for this site as the drain is likely to contribute moderate to high 

nutrient and sediment loads.  Monitoring of the water levels and water quality of the drain is recommended 

as data detailing nutrient and sediment loads and discharge from the drain will enable more effective silt-

trap treatment wetland design.  Placement of the silt-trap wetland is recommended in the mid reach of the 

drain and not at the end where it enters the swamp.  The high water table here will drive reducing, anoxic 

conditions in the silt-trap wetland which can cause phosphorus to be released from the sediments and 

foster high ammonium concentrations (Eivers et al. in prep). 

 

 
 

Recommended placement of silt-trap wetland for Drain 7 
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Images courtesy of Rebecca Eivers 

 

 

 

 

End of Drain 7 - pugging of swamp, TLB 
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Drain 11 

A small silt-trap is recommended for this drain as it receives runoff from the raceway in the upper 

catchment which is likely to be a source of high nutrients, sediment and E. coli. 

 
Image courtesy of Rebecca Eivers 
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Drain 12 

An infiltration wetland is recommended for this drain as it receives discharge from the effluent ponds in the 

upper catchment when they are overfull which is likely to be a source of high nutrients and E. coli.  

 

 
Image courtesy of Rebecca Eivers 
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Drain 16 

An infiltration wetland and a habitat pond is recommended for this drain as it is spring fed and has at least 

slight flow throughout the year.  The drain is currently unfenced and would benefit from fencing and 

riparian planting.  The habitat pond may be utilised by native fish including regionally significant black 

mudfish, banded and giant kokopu and tuna (eels). 

 

 
Image courtesy of Rebecca Eivers 

 

 

 

 

 

 

 

 

 
 



 

26 

 

References 
 

M. de Winton and A. Taumoepeau. 2005. Re-establishing submerged plants in Rotomanuka North. Prepared for 

Environment Waikato. 

 

Berry, N., Dresser, M. 2012. Pest Fish Removal and Uses in Lake Ngaroto.  Ministry for the Environment CEF 

funded project. 

 

Clearwater, S.J., Hickey, C.W., Martin, M.L. 2008. Overview of potential piscicides and molluscicides for controlling 

aquatic pest species in New Zealand. Science for Conservation No. 283, Department of Conservation, 74 

pp. ISSN: 1173-2946. 

 

Eivers, R.S., Hamilton, D.P., Quinn, J.M. 2014. Quantifying nutrient and sediment runoff from intensively-farmed 

agricultural catchments to shallow peat lakes. In Prep. 

 

Greenwood, J.C. 1993. Lake Rotomanuka Restoration Plan.  Environment Waikato. 

 

McDonald, Amy E. 2007.  Improving the success of a translocation of black mudfish (Neochanna diversus).  MSc 

Thesis. University of Waikato. 

 

Maniapoto, H., Charman, J., Roberts, G. 2006. Hingakaka-Ngaroto Iwi Management Plan.  Compiled for Nga Iwi 

Toopu o Waipa. 

 

Peters, M. 2012. Rare restiad wetlands: Waikato remnants and re-creation. Article in Trilepidea. Newsletter of the 

New Zealand Plan Conservation Network. E-newsletter: No. 98. 

 

Peters, M. and Clarkson, B., R. 2008. Recreating rare restiad wetlands in the Waikato.  Poster.  

 

Rotorua-Lakes 2014. Te Arawa Lakes Programme Actions to improve water quality: Floating wetlands. Retrieved 

4th June 2010, from http://www.rotorualakes.co.nz/floating_wetlands 

 

Stockdale, DF. 1995. Sustainable peat lake management: the critical role of hydrological modelling. A study of the 

Rotomanuka and Serpentine complexes, Ohaupo. Unpublished MSc thesis in Biology and Resources & 

Environmental Planning, University of Waikato. 

 

Thompson, K. 2012. Hydrological assessments of ten wetlands in the Wellington region and recommendations 

for sustainable management: a holistic approach. Prepared for the Greater Wellington Regional Council. 

 

Thompson, K. and Champion, P., 1993. Esplanade reserve recommendations for Lakes Serpentine, Mangahia, 

Rotomanuka, Ruatuna and Cameron (Waipa District). Conservation Advisory Science Notes No. 47, Department of 

Conservation, Wellington. 24p. 

 

Wildlands. 2011. Significant Natural Areas of the Waikato Region - Lake Ecosystems.  Report prepared for 

Waikato Regional Council.  

http://www.rotorualakes.co.nz/floating_wetlands

