
1 
 

 

 

 

 

 

 

 

 

 

 

 

Programme 

Time People Topic  Page 

10.00-
10.25 

Nguturoa Catchment 
Community and DairyNZ 

Refreshments  

10.25-
10.30 

Kate Stewart (Dairy NZ) 
Facilitator for the morning 

Health & Safety 3 

10.30-
10.50 

Honourable Damien 
O’Connor 

Opening 3 

10.50-
11.20 

 
Rob and Xandra Thompson 
Christine Finnigan 

Farm descriptions: 
Sheep&beef farm system  
Dairy farm system 

 
4 
6 

11.20-
11.40 

Terry Parminter 
 (KapAg Ltd) 

Farm management planning 9 

11.40-
12.00 

Amanda Valois and 
Juliet Milne (NIWA) 

Catchment description and 
waterway assessment results 

12 

12.00-
12.20 

Maree Patterson 
(Horizons-science) 

Regional waterway information 
and restoration programmes 

14 

12.20-
1.00 

Sponsored by Fonterra 
Farm Source 

Lunch  

 Anna Regtien (Horizons) Riparian plantings  

 Robyn Engels (Fonterra) Farm environment plans and 
sustainable catchments 

19 

1.00-
1.20 

Rich McDowell 
(AgResearch) 

Critical source areas 20 

1.20-
2.30 

 
Amanda Valois 
Juliet Milne 
Rich McDowell 

Field walk: 
In-stream invertebrates 
Interpreting water quality results 
Critical source areas 

26 

2.30 Terry Parminter Acknowledgements and finish 26 

 
 

 

Nguturoa Catchment Field Day:  
Seeing, understanding, believing 

8th April 2021 
Rob and Xandra Thompson 

267 Millricks Line 
Linton 

 
Horizons OnePlan Catchment: Mana_13c 



2 
 

Background on Nguturoa SUB Project 
The Nguturoa ‘Seeing, Understanding, Believing’, (SUB) Project was begun by a 

group of landowners and farmers in the Nguturoa Catchment of the Manawatū.  

The purpose of the project funded by Our Land and Water is to measure trends 

in the ecological health, nutrient levels and sediment status of the Nguturoa 

Stream, directly linked to waterways draining from critical source areas on 

agricultural properties.  Three participating landowners have developed farm 

plans showing how they are contributing towards improving the waterway in the 

catchment as part of their farming businesses. 

This field day is funded by Manawatū River Leaders’ Accord 

community funding  programme administered by Horizons Regional 

Council.  The goal of the Accord is to improve the Manawatū- River, 

the mauri (lifeforce) of the Manawatū River Catchment, so that it 

sustains fish species, and is suitable for contact recreation, in balance 

with the social, cultural and economic activities of the catchment community.  The fund provides 

opportunities for the community to develop leadership in catchment improvement and capture the 

social and economic benefits of such leadership.   

The four key outcomes for the Manawatū River Leaders’ Accord are:  

1. That the Manawatū River becomes a source 

of regional pride and mana. 

2. Waterways in the Manawatū Catchment are 

safe, accessible, swimmable, and provide good 

recreation and food resources. 

3. The Manawatū Catchment and waterways 

are returned to a healthy condition. 

4. Sustainable use of the land and water 

resources of the Manawatū Catchment continues 

to underpin the economic prosperity of the 

region. 

 

  

Figure 1. Topographical map of the Nguturoa 

Catchment 
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Purpose of this Field Day 
The purpose of this field day is to introduce farmers, land owners, and agri-business to the project 

and the tools and processes that support it.  These include: 

• An understanding of water quality and waterway ecology and the factors that influence 

these. 

• An understanding of farm systems, farm business, and strategic decision making. 

• The Stream Health, Monitoring and Assessment Kit (SHMAK) produced by the National 

Institute of Water and Atmosphere (NIWA). 

During this field day we have provided a range of speakers to inform us about these topics and we 

look forward to your contributions in the discussions. 

Our facilitator for this mornings programme is: Kate Stewart, 

DairyNZ Consulting Officer - Horowhenua/Coastal and Southern 

Manawatū.  

Health and Safety 
This is a working farm.  We will try and limit the risks for you, please note the following: 

• We are operating under Covid-19 Level 1 protocols, please sign in using the provided QR 

codes. 

• Use clean footwear or clean your boots in the MBovis disinfectant provided by DairyNZ. 

• Do not climb on or into any farm vehicles or other equipment.  Take care around cars being 

parked. 

• Do not climb over any fences. 

• The ground on and off the farm tracks can be uneven and slippery when wet. 

• The farm waterways do not contain potable water. 

 

Opening by the Honourable Damien O’Connor 
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Sheep & Beef Farm System 

Rob and Xandra Thompson 
 

Introduction 

Xandra and I run the farm as a partnership.  We work the farm together at the top of the Nguturoa 

Catchment.  We have been on this farm for 10 years, since we moved from the King Country. 

The farm is an easy care low input system and we have bred our sheep to suit the conditions.  Our 

goals are to improve the cattle performance, improve the natural environment and enjoy the natural 

environment that we have. 

Farm description 
The farm is at the top of the Nguturoa Catchment.   

Total farm area 320ha Effective area 298ha 

 75% Hill country 224ha 

Flats Ryegrass and clover Hill country Browntop 

    

Romtex sheep 711ewes, 145hoggets 110% lamb weaning 2300kg wool 

 Lambs sold store   

AngusxHereford herd 20 cows, 2 heifers 99% calving  

1-R2yr cattle 102 Forward store 500-600kgLWt 

Figure 1. A map of the farm on 267 Millricks Line, Linton, showing the farm boundary, waterways 

and the main access through the farm. 
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The animals are consuming 4,000 to 6,000kgDM/ha/yr and 70-75% pasture utilisation.  The stocking 

rate is about 7.0su/ha/yr.  No supplements are made on the farm and some hay is bought in for 

cattle over winter (750 bales). 

The flats have an annual dressing of 250kg/ha of super phosphate and some urea may be used 

tactically in spring and or autumn.   

Both Xandra and I work on the farm with a tractor, utility, quad bike, and side-by-side, there is no 

other farm labour. 

The farm is mainly a Ruahine Loam that is part of the Orthic Brown Soil Order formed from 

weathered hard sandstone, but includes areas of Ruamai Loam and Waitohi Loam.  It is generally 

stony with a low to moderate water holding capacity and moderate to high susceptibility to nitrogen 

leaching. 

Overseer results 

Nitrogen surplus 43kgN/ha Nitrogen loss (leaching) 12kgN/ha 

Nitrogen use efficiency 10%   

Phosphorus loss 0.6kgP/ha   

    

Total Greenhouse Gas 
emissions 

788 CO2e tonnes 
per year 

 2,644 kgCO2e/ha/yr 

 Methane 76% Nitrous oxide 21% Carbon dioxide 3% 

 (rumen activity) (mainly animal dung) (energy) 

 

Water quality assessments have been carried out in the Nguturoa Catchment and in the waterways 

specific to this farm.  According to the results of these assessments, the farm has raised sediment 

levels, but nitrogen and phosphorus results are relatively low.   

The critical source areas for this farm are those areas where there is a direct connection between 

the source of water contamination from this farm and nearby surface or underground waterways, 

particularly for sediment and phosphorus contamination.  For us these critical source areas are likely 

to be where: 

• Animals can access stream banks, particularly cattle, increasing bank erosion and raise E.coli 

levels from faecal contamination. 

• There is animal movement on slopes above waterways, mobilising sediment in water runoff.  

Particularly where heavy cattle are grazing steep hill land paddocks during winter. 

• There are tracks with fords for animal and vehicle crossing points, adding sediment in the 

runoff coming from the tracks. 

Over the next two years we have plans for extensive fencing for grazing management and riparian 

protection.  We will install a farm water supply so that our animals have less need of natural water.  

We will also be fencing and  planting riparian areas to trap sediment and nutrients and increase their 

biodiversity value.  

The Nguturoa Catchment Group for Us 
The farm has a lot of streams running through it; we really appreciate them and want to be good 

stewards of them.  We have joined the group to understand more about our streams and how we 

can improve and enhance them.  With new government policies about freshwater coming in we feel 
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need to understand more about what is happening in them.  The project provides a scientific basis to 

working with our neighbours on our catchment priorities. 

Closing Remarks 
To sum it up, we want to optimise the potential of what we have.  It is a steep hill country block with 

limited finishing opportunities, but we appreciate it and enjoy farming it together.  For us, the field 

day provides an opportunity to ask questions and create discussion while we are all on-site with 

experts in fresh water management.  The speakers make an important contribution to that and 

hopefully everyone listens and is respectful without prompting. 

 

Dairy Farm System 

Finnigan Partnership 
 

Introduction 
We are a Family Farming Business operating as a Trust and a Partnership with James, Hanna, and 

Christine Finnigan as Partners. 

We purchased this dairy farm 5 years ago as part of our Farm succession plan. We farm a high BW 

Jersey herd, milking once a day. We are a system 3-4. 

Our goals focus around a mix of: 

• profitability and debt reduction – we need to make money to achieve the next 3 

goals 

• developing the farm infrastructure – fencing, drainage, water, and effluent system 

upgrades. 

• preserving and enhancing natural features- bush remnants, streams, biodiversity 

• family/hobby time 

Our runoff block is located about 2/3 of the way down the Nguturoa stream. This block is rolling – 

flat and is dissected by 2 branches of the Nguturoa and another wetland area. 

 

Farm description 
The dairy platform for the farm is in a nearby catchment and the farm runoff is included in the 

Nguturoa Catchment.  The farm has a total area of 160ha and 1000-1100mm rainfall.  The grazeable 

area is about 140ha of which 56ha is rolling country (35%), (this includes about 7ha with slopes over 

20 degrees).  The pastures are mainly ryegrass and white clover. 

Total farm area 160ha Effective area 140ha 

  Milking platform 115ha 

Milking cows 300 Breeding Worth/Reliability 190/60% 

 125,000kgMS total 1100kgMS/ha 420kgMS/cow 

Average calving date 28th July Drying off date 25th May 

Average pasture 13,000kgDM/ha/yr 5ha of summer forage rape 5ha summer turnips 

Supplements made 80-90 tonne DM Palm kernel 180 tonne 

Heifers grazed off Dry cows 200 on runoff 100 on standoff pad 
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There are two relief milkers and a full time farm worker is expected to be employed later this year.  

The farm has three tractors and implements, a digger, a farm runabout, a quad bike and a motor 

bike. 

The farm has 2,000m3 of effluent storage, and effluent is sprayed regularly on the effluent block.  

Waterways are all fenced and almost all races and culverts divert stormwater through pasture. 

 

Figure 4. Map of the farm at 888 Tennent Drive, Linton, showing the farm boundary, waterways and 

planted areas through the farm. 

 

In Autumn 400kg/ha of 15% potassic super phosphate is applied to the milking platform, and a blend 

with extra potash to the Runoff.  During spring about 40kgN/ha is applied following each rotation by 

the lactating cows and in Autumn dressings of 40kgN/ha each month. 

Overseer results 

Nitrogen surplus 114kgN/ha Nitrogen loss (leaching) 29kgN/ha 

Nitrogen use efficiency 34% (efficiency of N in product from N inputs) 

Phosphorus loss 1.2kgP/ha   

    

Total Greenhouse Gas 
emissions 

1,386 CO2e tonnes 
per year 

8.7kgCO2e/kgMS 8,663kgCO2e/ha/yr 

 Methane 68% Nitrous oxide 19% Carbon dioxide 13% 

 (rumen activity) (mainly animal dung) (energy) 
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Potential critical source areas on the farm are likely to be where: 

(a) Effluent is currently stored and treated.  For this farm it is at the farm dairy in lined ponds and 

applied to paddocks only when soils are below field capacity. 

(b) Historical effluent ponds.  These may leak into groundwater.  Over time these are being allowed 

to silt-up and this is being accelerated by adding raupo along the edges. 

(c) Silage is being stored.  In this case it is being stored more than 25m from the nearest waterway 

and stormwater runoff is kept at the silage stack. 

(d) Storm water from vehicle races and stock lanes.  On this farm stormwater runs off tracks across 

nearby paddocks, or is diverted across paddocks. 

(e) Stormwater from Highway 57.  This is likely to be a source of sediment and heavy metals – zinc, 

and copper.  At present some of this is diverted by NZTA through culverts and into streams 

running through the farm. 

(f) Water running off down steep slopes.  This may be a problem if winter grazing removes the 

vegetative cover and pugs the soil.  On this farm 2/3 the herd are winter grazed on mainly 

pasture through the flatter Runoff Block paddocks.  The rest of the herd maintain pasture cover 

on the milking platform and are kept on the standoff pad during adverse conditions. 

(g) Vehicles and livestock crossing waterways.  All waterway crossings have been culverted. 

(h) Direct access of livestock to streams.  All streams are fenced. 

(i) Stream bank erosion.  The waterways on the milking platform where this may be a problem are 

being fenced off and the riparian areas are being planted. 

(j) Cultivation during cropping.  Full cultivation is only carried out when paddocks have become 

‘runout’.  Otherwise direct drilling is used to reduce the risk of wind erosion. 

Water quality tests have been carried out of the Nguturoa Stream through the runoff.  The farm 

appears to be adding additional sediment and some phosphorus.  Most of the nitrogen measured to 

date is organic nitrogen rather than nitrate or nitrite.   

Over the next year we plan to complete fencing all the waterways on the runoff, and add riparian 

planting for sediment and nutrient filtration and to increase biodiversity values. 

The Nguturoa Catchment Group for Us 

The Linton Streams Catchment group was formed a year ago to focus on our streams and their 

health. It was initially motivated by the suspected existence of fresh water mussels, existing stream 

plantings, and attractive bush remnants. We have strong support from the community and have 

started to plan and execute more fencing, a pest trap library, a plant nursery and planting, and 

monthly water testing. 

With assistance from the NZ Landcare Trust, we set the goal of determining the health of our 

streams through monthly water testing on the Nguturoa at 2 sites. The “Our land and water” project 

has enabled us to extend this to look at 3 individual farms and their influence. We want to know 

what actions will make a difference. This will take time! 

Closing Remarks 
We focus on good management practices, common sense and community spirit. Understanding 

what we have is a good starting point and working together is key!  
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Farm Management Planning 

Terry Parminter 
 

People’s naturalistic decision making works: 

• Is intuitive – short cuts, simplifications, assumptions, and heuristics 

• Relies on previous experience, observation of similar events and 

situations, received wisdom about cause-and-effect 

• Suits demanding situations like farming 

• Effective when time is limited 

• Decisions are complex 

• Application requires continual evolution and adaptation 

Naturalistic decision making suits short term decisions where the costs and benefits occur together, 

where people have previous experience with an issue, and where their decisions can build on and 

adapt what has been done previously.  Nuthall and Old 2018, Kahneman 2011. 

Strategic farm management planning needed: 

• New area of decision making 

• Requires modifying and adapting alternative options 

• Is a big investment in time, energy, or finance 

• Involves making significant changes 

• An area of uncertainty, risk, or challenge 

For many farmers the need for farm management planning particularly applies when they want to 

address restructuring their business, or responding to environmental issues such as water quality 

and climate change. 

Farm management planning approaches: 

• Prescriptive farm planning 

o Rule-based decisions 

o Compliance with regulatory authorities 

• Goal-based farm planning 

o Focussed on farmers’ goals and objectives 

o Suits adaptive, flexible decision making 

o Where information-rich decision environment 

o Incorporates feedback on progress and new alternatives 

In this project we have been developing goal-based farm management plans providing a background 

to ‘naturalistic’ decision making.  The Nguturoa catchment in the Horizons One Plan has: 

• Water quality outcomes in Schedule E 

• Less prescriptive rules in Chapter 14 

Farm management plans have: 

• Goals from what appreciate and enjoy, and want to avoid 

• Objectives for farm system to realise goals 

o The technical performance gaps 

o Motivation for addressing the gaps 

• Prioritising objective areas according to the size of the gaps and the level of farmer 

motivation 
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In the example: 

• Highest priority is improving own and family’s well-being 

• Next improving farm productivity – animals and pasture 

• Then environment – GHG and water quality (behind animal contentedness and welfare) 

• Water quality might be higher if a greater technical gap, or increased motivation, or both 

In this project, water quality measurements inform farmer’s technical assessments and the group 

discussions support their significance assessments. 

To assess the impact of each farmers’ objectives on the other parts of the farming system and 

mitigating or enhancing those interactions we use an impact matrix (Table 1).   

• Positive interactions (+) are in shades of green and yellow 

• Negative interactions (-) are in pink and blue 

• Possible enhancements and mitigations are added to increase the benefits and reduce the 

costs respectively 

In conclusion: farm planning doesn’t have to replace intuitive decision making, but when the 

decisions are large, or significant, a farm plan can ensure that farmers retain control and reduce the 

risks from making big changes.  This is particularly useful if the changes have an impact on whole 

farm systems and involve complex interactions. 

Farm plans can be prescriptive describing the actions that farmers must follow, or they can be goal-

based assisting farmers to achieve their desired outcomes.  Farm plans that are goal-based do not 

need to be large documents, they can be easily and readily accessed to keep them personal, up-to-

date, relevant and practical. 
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Table 1. An example of a farmer’s impact assessment of their farming objectives  

Objective-> 1.Family 
holiday by 
November 
2021 

2.Drain 
wettest 
paddocks 
by end of 
May 
2021. 

3.Produce 
400kg/cow 
MS by June 
2021 

4.Undersow 
20-50ha by 
May 2021 

5.Set GHG 
reduction 
target by 
June 2021 

Enhancements and mitigations 
(numbers link actions to objectives) 

Efficient animals -/+  +++ +++ +++ 1.Ensure operational procedures in place for farm staff before going 
away 
4.Check more productive species for our farm 
5.Calculate intensity values for GHG 

Contented animals -/+  + ++  1.Ensure operational procedures in place for farm staff before going 
away 
4.Check more productive species for our farm 

Productive pastures  +++ + ++  4.Check more productive species for our farm 

Productive soils  ++     

Forage cropping  +     

Clean water  -   + 2.Ensure drainage does not go straight to waterway but through 
grass filter strip 

Greenhouse gases  + -- -- +++ 3,4 Increased pasture intake for milking cows will increase GHG, 
mitigate by drying off at higher condition score and using less 
nitrogen in Autumn 

Farm plant & 
machinery 

     1-5 Establish a maintenance schedule for each vehicle 

Farmer & farm 
family wellbeing 

+++  ++   1.Avoid being distracted by farm while away 
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Catchment description and waterway assessment results 

Juliet Milne and Amanda Valois 
 

Water quality 

Five rounds of monthly water sampling have been conducted to 
date. The first (early November) and latest (early March) sampling occurred across the full suite of sites 
that make up the Our Land & Water “Seeing is believing” project; the other three rounds of sampling 
were carried out by the Nguturoa catchment group and centred on two sites; a spring-fed site at the top 
of the catchment and Nguturoa Stream near the bottom of the catchment. The table below summarises 
selected water quality results for these two sites. Target values from the Horizons One Plan and median 
values from Horizons monitoring of the Manawatu River at Opiki Bridge are provided for context. 

Measurement 
One Plan 
target* 

Manawatu R 
at Opiki Br** 

Nguturoa upstream Nguturoa 
downstream 

Median Range Median Range 

Turbidity (NTU)  3.72 2.98 1.92 – 4.04 5.24 3.54 – 5.52 

Nitrate N (mg/L)  0.289 0.010 <0.005 – 0.051 0.070 <0.005 – 
0.346 

Ammoniacal N (mg/L) <0.400 0.090 0.016 0.012 – 0.023 0.027 0.011 – 0.044 

Dissolved inorganic N 
(mg/L) 

<0.444 0.419 0.030 0.017 – 0.077 0.107 0.016 – 0.393 

Total N (mg/L)  0.66 0.17 0.13 – 0.34 0.76 0.50 – 1.0 

Dissolved reactive P 
(mg/L) 

<0.010 0.019 0.013 0.008 – 0.022 0.055 0.051 – 0.116 

Total P (mg/L)  0.053 0.04 0.02 – 0.05 0.13 0.08 – 0.25 

E. coli (MPN/100mL) < 260 160 109 10 – 146 1,119 10 – 3,847 

* These are not absolute standards that must be met on every sampling occasion. Typically the median 
value of a dataset for one or more complete 12 month periods would be compared against these values. 

** Median values from monthly sampling over the last five November to March periods (23 data points). 

From the table we can see that: 

• Turbidity (a measure of the cloudiness of the water and is strongly related to visual water clarity and 
sediment suspended in the water column) is consistently higher at the downstream site compared 
with upstream. Turbidity will be highest when there is disturbance of the stream bed/bank (e.g., 
from stock access) and in wet weather due to sediment runoff and bank erosion. 

• Nutrient concentrations are lower in the spring water than in the stream at the bottom of the 
catchment. The median concentrations of nitrate-N (typically the most abundant form of inorganic 
nitrogen in rural streams) is particularly low but concentrations will increase as we move into winter 
when soils are wetter and groundwater levels higher. Nitrate (as well as ammoniacal-N and dissolved 
reactive phosphorus) is highly soluble and so is rapidly taken up by algae and plants where growth 
can, in the right conditions, reach nuisance levels. At higher concentrations (much higher than 
measured at the two sites to date), nitrate and ammonia can also be toxic to aquatic life.  

• The median E. coli count at the downstream site is significantly higher (by ‘an order of magnitude’) 
than the median count upstream.  E. coli is an indicator of faecal contamination in fresh waters from 
warm blooded animals such as humans, animals or waterfowl.  E. coli is useful for indicating the 
suitability of a stream for contact recreation and other uses such as potable or stock water supply.  E. 
coli counts of the order recorded at the downstream site could reflect many potential inputs to the 
stream, most likely waterfowl/birds and/or stock.  
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Ecological health  

Benthic macroinvertebrates (small insects and other animals that live on the stream bed) were sampled at the 
top and the bottom of the catchment in March. The animals were identified and an overall stream health 
score assigned based on NIWA’s SHMAK Macroinvertebrate Index (Figure 2).  

The top site was in ‘good’ condition (score = 108). A number of species sensitive to organic pollution, including 
mayflies and caddisflies, were found. Many kōura (crayfish) were also seen. There was some build-up of fine 
sediment on the stream bed, possibly due to a very large rainfall event in late December. The site had very 
little shade but algal growth was low. 

 

 

Left to right: Green filamentous algae, a dobsonfly larvae (Archichauliodes, also known as a “toe-biter”) and 
a live freshwater mussel (kākihi) discovered in a shaded stream reach within an area of remnant bush.  

The majority (~80% on average) of the 

nitrogen in each sample is organic (Figure 

1).  Organic N occurs in many forms, 

including amino acids, proteins and urea, 

and is generally associated with soil or 

plant material, including runoff from land 

were manure has been stored.  Although 

organic N is less readily available to 

contribute to nuisance algal blooms in 

streams, over time it should break down 

to nitrate, nitrite and ammonia and can 

contribute to problems downstream in 

lakes and estuaries.  

 

Figure 2: Site scores based on the SHMAK Macroinvertebrate 
Index.  

The lower site was in ‘fair’ condition (score = 91). 
This site had poor habitat for invertebrates, with 
high amounts of fine sediment on the stream bed 
and excessive algal growth. High algal growth can 
cause oxygen depletion overnight. The site had 
mostly very small invertebrates; amphipods (also 
called scuds or side-swimmers) and worms. No 
mayflies were present. However, a number of fish 
species were also seen at this site including inanga 
(a species of whitebait).   

 

Figure 1: Composition of total nitrogen at the top and bottom catchment 
sites. The dashed line represents the One Plan target value of 0.444 mg/L as 
dissolved inorganic N (calculated as the sum of ammoniacal, nitrite (below 
detection) and nitrate-N). 
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Regional Waterway Information and Restoration Programmes 

Maree Patterson 
 

Summary 

The Horizons Region extends over 2.2 million hectares, from Ruapehu in 

the north and Horowhenua in the south, to Whanganui in the west and 

Tararua in the east, and covers around eight per cent of New Zealand’s total land area.  All land 

within the Region is within one of the seven Freshwater Management units (catchments or a group 

of catchments).  The Ngaturoa Stream and its surrounding catchment is a tributary of the Tokomaru 

River which itself is a tributary of the Manawatū River.  The Manawatū River, it’s tributaries and 

contributing catchments make up the Manawatū Freshwater Management Unit.  For the purposes of 

water management in the One Plan, the Manawatū catchment is further divided up into 13 water 

management zones and 49 sub-zones.  These differ in size depending on the complexities of the 

environment and pressures on the resource.  The Ngaturoa catchment falls within the Coastal 

Manawatū water management zone (Mana_13) and the Lower Tokomaru water management sub-

zone (Mana_13c). 

The main water quality issues in the wider Manawatū catchment are: 

• High nutrient concentrations; 

• Poor clarity and high sediment yields; 

• High bacteria counts; 

• Impacts on aquatic life. 

Water quality information in the Region is readily available on the LAWA website which also includes 

a number of fact sheets around the different measures and statistics used.  www.lawa.org.nz 

Water Quality monitoring 

Horizons’ water quality monitoring programme collects a range of physio-chemical, microbiological 

and biological data across the Region for key indicators and supporting variables that tell us about 

the state of the environment and help inform policy decisions.  The monitoring programme was 

expanded between 2007 and 2010, as such; we can now produce information, including trends of up 

to 10 years, for a much greater number of sites than we could previously.   

We cannot monitor everywhere, when the programme was upgraded and expanded a number of 

factors were taken into consideration for site inclusion including the length of record at a site, the 

ability to monitor the effectiveness of policies in the plan, other monitoring that occurs at a site such 

as continuous flow.  This coupled with the inclusion of monitoring the impact of point source 

discharges into water allows us to know how much of a contaminant is piped vs. from diffuse (from 

landuse) sources. 

  

http://www.lawa.org.nz/


15 
 

The upgraded and integrated freshwater monitoring network in the Manawatū catchment is one of 

the most extensive at the catchment scale in the country and includes: 

• 57 State of Environment (SoE) water quality monitoring sites;  

• 12 discharge monitoring and 13 impact monitoring sites; 

• 38 periphyton monitoring sites; 

• 31 river sites continuously monitored for flow; 

• 25 river sites continuously monitored for temperature; and 

• 4 river sites continuously monitored for dissolved oxygen. 

In addition to monthly and continuous monitoring, we also carry out monitoring of: 

• 40 sites annually to assess macroinvertebrate community composition; 

• Freshwater fish monitoring (including kākahi or fresh water mussels); 

• Didymo monitoring (three times per year); and 

• Consents and compliance monitoring. 

Of this network there is one water quality and invertebrate monitoring site in the upper Tokomaru 

catchment (Tokomaru at Horseshoe Bend) and a continuous flow site (Tokomaru at Riverland Farm).   

State  and trends of water quality in the Manawatū Catchment 

Both the National Policy Statement for Freshwater Management and the One Plan contain a set of 

numbers for water quality indicators that provide for water body values identified in a given sub-

zone (One Plan) or national level (NPS-FM compulsoary values).  These targets and attribute states 

are useful for the comparison of the current state of water quality in a catchment.  State of water 

quality is assessed in 5 year windows usually using monthly data.  The state presented below is 

assessed against the NPS 2020 for the 5 year period ending 31 December 2019 and against One Plan 

Schedule E targets for the period ending 1 July 2017. 

The Trend results presented below show a summary at the catchment level of the general direction 

of travel for a given water quality indicator, over a set period (ten and twenty years). There are a 

number of things these trend results do not tell us.  

Firstly, the trend is limited to the change during the period of analysis. We cannot make any 

assumptions about what happened before measurements began, or projections about what will 

happen in future based on a trend. It is also worth noting that the change may not have occurred at 

a steady rate, or even been in the same direction (improving or degrading) over the period the trend 

was measured.  Additionally the summary below does not tell us about the size of that change over 

the period. 

Caution is needed when attributing trends to human actions or interventions, as natural variations in 

climate (such as the El Niño cycle) are likely to be the most important variable for explaining 

differences in trends between sites in the region.
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Issue Effects State Trends 
Current and future mitigation 

measures 

High nutrient 

concentrations 
• Excessive periphyton 

and potentially toxic 

algae blooms (also 

affects suitability for 

swimming) 

• Flow on effects to 

aquatic life including 

toxicity. 

• Dissolved oxygen 

fluctuations and habitat 

degradation 

• Nitrate and ammonia toxicity is a 

problem at a few state of the 

environment sites in the 

catchment (1 site for nitrate and 

6 sites for Ammoniacal nitrogen 

are below the national bottom-

line) 

• Ammoniacal nitrogen is generally 

a point source issue. 

• A large number of monitored 

sites do not meet One Plan 

targets for soluble inorganic 

nitrogen and dissolved reactive 

phosphorus – the key nutrients 

that promote algal growth 

• Excessive algal and potentially 

toxic algae blooms are a 

particular issue in the 

Mangatainoka, Mākākahi, 

Tiraumea and mainstem of the 

Manawatū River. 

• Overall the nitrogen parameters 
are showing improvement over 
the 10 year period to December 
2019, whereas, phosphorus and 
chlorophyll a indicators are 
largely degrading. 

• 20 year trend analysis (to the end 
of December 2019) of nutrients 
largely show improvement.  

• Focusing on both nitrogen and 

phosphorus 

• Implementing farm plan 

recommendations 

• Upgrading  wastewater 

treatment plants 

• Removing wastewater 

treatment plant discharges to 

water particularly at low flows 

• Riparian fencing and planting. 

• Deferred irrigation of effluent. 
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Issue Effects State Trends 
Current and future mitigation 

measures 

Poor clarity/ 

High sediment 

yields 

• Additional nutrients 

(phosphorus bound to 

sediment) 

• Smothering of habitat 

• Poor clarity affects 

recreational and 

aesthetic values and 

the ability of some fish 

and birds to see their 

prey. 

• One Plan targets for clarity are 

not met within the catchment. 

• More than half of the sites are 

below the national bottom line 

for visual clarity. 

• 20 year trend analysis of visual 

clarity shows a mix of improving, 

degrading and indeterminate 

trends 

• Over the 10 year period to 

December 2019 the trend in 

visual clarity is largely degrading. 

• Riparian fencing and planting 

• Continue the erosion-

prevention work under 

Sustainable Land Use Initiative  

• Carrying out best practice river 

engineering and drain 

maintenance 

• Erosion and sediment control 

for earth works including 

culvert installation. 

• Continue using best practice 

gravel extraction methods. 

High bacteria 

counts 

(Pathogens) 

• Unsuitable for 

swimming  

 

• One Plan targets for bacteria are 

not met within the catchment. 

• Most sites are below the national 

bottom line for E. coli. 

• 20 year trend analysis of E. coli. 

counts are largely improving 

whereas the shorter term (10 

year trends) are largely 

degrading. 

• Riparian fencing and planting 

• Implementing farm plan 

recommendations 

• Upgrading wastewater 

treatment plants 

• Good effluent management 

• Maintenance of septic tank 

systems. 
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Issue Effects State Trends 
Current and future mitigation 

measures 

Impacts on 

Aquatic Life 
• Macroinvertebrate 

communities 

• Native fish 

 

• Macroinvertebrate Community 

Index (MCI) scores and 

Quantitative Macroinvertebrate 

community Index (QMCI) scores 

are below the national bottom 

line at 10 sites.  Compliance with 

One Plan targets is mixed with 

most sites not meeting their 

targets. 

• Within the Manawatū catchment 

there are 23 species of fish (both 

native and introduced)    

• Ten year trends in MCI are largely 

declining. Whereas 20 year 

trends are generally improving. 

• There is insufficient data to make 

statements on native fish trends. 

• Implementing the One Plan 

water allocation framework 

• Carrying out best practice river 

engineering and drain 

maintenance 

• Improving fish passage and 

habitat  

• Implementing the mitigations 

for sediment and nutrients. 
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Farm environment plans and sustainable catchments 

Robyn Engels 
About Fonterra Farm Environment Plans 

Farm Environment Plans are vital for the long-term planning of 

sustainable farms. Our Sustainable Dairy Advisor’s (SDA’s) can 

help develop a Farm Environment Plan that meets the 

individual farm’s needs and reflects the key challenges on farm 

and any relevant regulatory requirements. A Farm Environment 

Plan (FEP) is a comprehensive resource management document 

that recognizes on-farm environmental risks and sets out a programme to best manage those risks. 

Farm Environment Plans are unique to a property and reflect the local climate and soils, the type of 

farming operation, and the goals and aspirations of the land user. The core of the Farm Environment 

Plan focuses on meeting industry agreed ‘good farming practices’ (GFPs) across key areas on your 

farm; effluent, waterways, irrigation, waste, water use, land, soil and nutrient management.  

A key part of The Co-operative Difference is our offering of a Farm Environment Plan to our Fonterra 

farmers at no additional cost. If you are a Fonterra dairy farmer, talk to us today about a Farm 

Environment Plan for your farm.  

https://www.fonterra.com/nz/en/campaign/make-the-difference.html.html  

https://nzfarmsource.co.nz/  

 

Sustainable Catchments Programme 

Fonterra farmers and manufacturing sites have a key role to play in catchment management to help 

improve water quality and achieve the environmental aspirations of their communities. 

Our Sustainable Catchments programme aims to work collaboratively at catchment scale with 

farmers, councils, mana whenua and local communities to improve the health and wellbeing of their 

environments.  We know that progress on difficult environmental issues, requires all of us to work 

together at a catchment scale – applying the right solutions, in the right place, at the right time. 

We are currently working across many catchments in New Zealand, including 5 Living Water 

catchments where we have been working in partnership with the Department of Conservation since 

2013.  In Living Water, we are seeking to find scalable solutions to enable farming, freshwater and 

healthy ecosystems to thrive side-by-side. We are applying the lessons learned from Living Water in 

other catchments to support farmer and community action. 

For further information see:  Sustainable catchments (fonterra.com) 

 

  

https://www.fonterra.com/nz/en/campaign/make-the-difference.html.html
https://nzfarmsource.co.nz/
https://www.fonterra.com/nz/en/embracing-sustainability/our-commitments/land-and-water/sustainable-catchments.html
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Critical Source Areas 

Rich McDowell 
 

A Critical Source Area is a small part of your property 

(e.g. 20%) or a catchment that contributes most (e.g. 

80%) contaminant losses. It could be an erosion-

prone slope or an effluent block etc.  

 

 

 

 

 

  

Catchment losses 
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Wide range due to:
climate
soil type
topography
management

P
 l
o

s
s
 (

k
g
 P

 h
a

-1
 y

r-1
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

8.0

10.0

N
 l
o

s
s
 (

k
g
 N

 h
a

-1
 y

r-1
)

0

5

10

15

20

25

30

35

40

45

50

55

60

Land use

None Sheep Mixed Deer Dairy

S
e

d
im

e
n

t 
lo

s
s
 (

k
g
 h

a
-1

 y
r-1

)

0

500

1000

1500

2000

2500

3000

3500

4000



21 
 

     CRITICAL SOURCE AREAS 
 

1. Know where your CSAs are. 

 

2. Apply mitigations to CSAs based on cost-effectiveness and ease of 

implementation (6-7 times more cost-effective than a blanket approach). 

 

Source P N E. coli Sediment

Soil 20-60 10-30 <5 30-60

Excreta 10-30 60-80 30-60 -

Pugging 10-30 <5 30-60 30-60

Fert 10-60 0-5 - -

Crop 20-50 20-50 20-50 20-50

SOURCES OVER THE FARM (%)
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FORAGE CROP GRAZING
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Fertiliser, Dung, Grazing

Days after application
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Provide unconnected wallow to 
accommodate deer behaviour

Combine with fencing-off and 
planting old wallows ensures 
long-term mitigation

ALTERNATIVE 
WALLOWING SITES
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Is fencing-off and riparian planting the answer?

STREAM ACCESS: FENCING

Place clover in areas of a catchment unlikely to 

contribute runoff to the stream. 

BESPOKE PASTURES

DECREASES

DRP LOSS BY 45%

SEDIMENT BY 50%

10% MORE MS/HA
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MORE INFO 

https://ourlandandwater.nz/news/actions-to-include-in-a-farm-environment-plan/  

https://ourlandandwater.nz/news/how-much-difference-has-good-farm-management-made/ 

 

 

  

Ease of Implementation N or P focus

Easy Optimum Olsen P P

Low-P near stream areas and efficient pastures P

Low solubility P fertiliser P

Increased effluent application area N P EC

Reduce N inputs N

Moderate Strategic grazing of winter forage crops N P Sed

Better irrigation management N P

Deferred irrigation (pond storage) N P

Hard Constructed/Facilitated wetland N P Sed

Decrease stocking rate N

Change supplementary feed to Low N feed N

Restricted grazing over winter N P Sed

Restricted grazing over winter and autumn N P Sed

https://ourlandandwater.nz/news/actions-to-include-in-a-farm-environment-plan/
https://ourlandandwater.nz/news/how-much-difference-has-good-farm-management-made/
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Farm Walks 
To manage numbers, field day attendees are being split into three groups.  Each group is asked to 

start at their nominated site before following their own inclinations. 

Question 1. As we walk out note the materials that are stacked up ready to fence off the riparian 

areas, add in a livestock water supply, and plant the riparian area.  Is this going to be enough?  

Should farmers be prepared to borrow money to undertake this work more quickly? 

Site 1. In-stream ecology with Amanda Valois 
Question 2. Do farmers and other landowners need to know which in-stream creatures are living in 

their waterways?  How can they find this out? 

Site 2. Water measurement and SHMAK with Juliet Milne 
Question 3. Every person in New Zealand lives in a catchment connected to a lake or the coast?  How 

can each person receive feedback on the downstream impact they are having? 

Question 4. Everybody is responsible for improving the health of our waterways, how important is it 

for each catchment to have practical targets to be aiming for? 

Site 3. Critical source areas with Rich McDowell 
Question 5. Even with a low stocking rate (6su/ha) this farm is generating sediment in its waterways, 

how can this be best minimised? 

Question 6. There are so many ways that farming has an impact on waterways, how can farmers 

identify their priorities? 
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