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wo pre-school children play at 
the sandy edge of the river.  

Another, slightly older, is more 
venturesome, wading into the 

rocky riverbed, picking up stones, 
splashing, annoying his sisters.  

Mum sits a little way away on the 
grassy riverbank. She hasn’t seen the 
sign. It’s small, and points the other 
way. It says the river is poisoned.  

She gets a fright when a passerby 
warns her, and she runs down to the 
kids to get them out of harm’s way. “I 
didn’t know,” she says. “I didn’t see 
the sign.” 

On a post beside the bridge near the 
river mouth, it has been there for many 
months, warning people to stay out of 
one of New Plymouth’s most popular 
rivers, Te Henui. 

  

T 

Change of strategy for 
pollution less obvious  

Chapter 2 
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It is a waterway that has been flagged red on the 
Taranaki Regional Council’s website river map1 for 
more than a year.2  

The river water looks clear and inviting, but the 
website says it contains harmful bacteria above the 
safe limit.  

Typical of Taranaki’s 
streams?   

No. Most of the time, nearly 
all the 17 constantly 
monitored for water quality 
get a green flag. 

The screen shot (right) of 
TRC’s website river map 
was taken on March 10, 
2013, after weeks of dry 
weather reduced rivers to 
comparative trickles.  

The map is a useful indicator 
– although by no means the 
only one - that so far as  

dangerous bacteria are concerned, many streams are in 
a fit state for recreational uses, like swimming, most 
of the time. But not all the time, as will be explained. 

The website map is useful because if pollution 

problems are going to show up, it will usually be 

during the mid-to-late summer low flow when lack of 

water means waterways are least able to cope with 

what would otherwise be “routine” pollution.   

Routine pollution? 

Only a few decades ago the expression would have 

referred to hundreds of pipes and drains emptying into 

the province’s waterways, despoiling them with 

sewage and cowshed washings, meatworks and dairy 

factory wastes, and a largely unknown cocktail of 

toxic chemicals. 

Today, as the mother whose kids played in Te Henui 
stream will attest, there is usually nothing to see. Now, 
the “routine” is different. The enemy of the rivers is 
invisible. 

Only sometimes does it 
manifest itself in 
something that can be 
detected by the untrained 
eye, such as the growth 
of algae and spots of 
foam. 

What that largely unseen 
enemy is and how much 
it remains a problem, and 
who is doing anything 
about it, are the subjects 
of this chapter. 

When it comes to a 
stream like Te Henui, the 
rub for those responsible 
for policing the 
province’s hundreds of 
streams, rivers, lakes and 
wetlands is that this 

particular waterway passes 
through New Plymouth, where 
most of the province’s people 
live.  

It’s a populace of townies, 

mostly. Although some are 

retired farmers and most are 

connected in some way to the 

two main forces driving 

Taranaki’s economy, farming 

and oil, some are urbanites 

who are less accepting of the 

pragmatic politics of water quality control, more 

open to environmental issues that will affect their 

children, the next generation. 

The sign stands on one of the region’s most popular 

recreational arenas, the coastal walkway, where 

thousands run, power-walk, promenade, cycle, scoot 

and ride their mobility scooters.  

There’s a lot of fit-looking people perambulating this 
exceptional community asset, a lot of eyes to take in 
evidence, small though it is, that all is not perfect in 
their outdoor world. 

Paradoxically, the main cause of Te Henui’s bad rep 
is “naturally occurring” - crap from birds like ducks,  
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geese and seagulls, especially when they are attracted 
in big numbers by people feeding them.  

The more serious and widespread environmental 
problem in Taranaki’s streams comes from something  

else altogether - farming “run-
off” in the form of bacteria-laden 
animal wastes and excess plant 
nutrients that emerge from 
pastoral farming and the ground 
itself.  

Some pollution came from town 
sewerage systems and industry, 
but those sources have been 

mostly fixed over time (See 
Chapter 4, the Waingongoro). 

The TRC refers to run-off and naturally occurring 
nutrients like phosphorus as “diffuse non-point-source 
pollution”, meaning it’s widespread, cumulative, and 
hard to detect because it doesn’t come from obvious 

“point sources” like pipes. 

If not constrained by stock exclusion and riparian 
planting, “left-over” plant nutrients like nitrogen and 
phosphorus can run directly off dairy farms from 
animal manure and urine, and excess urea and 
phosphate fertiliser, or percolate to the streams 
through ground water.  

In the wrong conditions – that is, hot, dry summers 
when stream flows drop and there is a lot of direct 
sunlight - they can on relatively rare occasions cause 
algal blooms (ugly mats of floating green growth and 
long filaments), and use up oxygen in water needed by 

fish and the myriad tiny creatures they feed on.  

Blue-green algae (cyanobacteria), one of the worst but 
fortunately rarest forms, can kill dogs. 

The presence of algae in streams is natural. One of its 
“footprints” is almost always apparent: it respirates 
(breathes) at night, a process that creates white specks 

of foam that float down and sometimes gather in rafts 
below rapids.  

In summer, the result may be a spectacular show 

of creamy froth, like that sometimes seen below 

the dam-dropping weir originally built for the 

Normanby power scheme on the Waingongoro 

River downstream from Eltham (left).  

These days, the era of big visible pipes spewing 
discolouring and polluting wastes into Taranaki 
streams is long gone (see maps below). 

Where once there were nearly 30 major outfalls on the 
coast alone, the number has been reduced to just a few 
that discharge treated wastes up to two kilometres 
offshore, like Fonterra’s ocean outfall near Hawera, 
the New Plymouth sewerage outfall off Waiwhakaiho, 
and the notorious pipe out from Waitara.  

These systems, the end-solution to many persistent 
pollution problems, aggregated a lot of smaller 
sources of waste that could be relatively easily (but 
expensively) combined. They involve various 
amounts of treatment prior to discharge.3 

Smaller waste pipes and drains still exist, however. 
There are nearly 900 of them emptying the end 
product of dairy farm treatment ponds, a long-standing 
“solution” to cowshed wastes that until recent times 
was considered satisfactory.  

Now, there are moves to eliminate those as well. As 
long-term consents (up to 18 years) to discharge 
expire, farmers will have to change to land disposal,  
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which means returning the treated water from their 
ponds onto the pastures in ways that ensure it doesn’t 
just drain into the water courses.  

If dairy giant Fonterra and national policy-makers get 
their way, farmers will have to convert sooner rather 
than later.  

The government-driven Land and Water Forum – a 
broad forum of experts and vested interests that has 
been investigating ways to clean up the country’s 
waterways – is suggesting 2030 as the deadline. 

But TRC is already signaling future consents will 
require a land-based system that allows direct stream 
discharge only in exceptional circumstances (for 
example, freshes), while Fonterra and the new version 
of the Clean Streams Accord are pressuring farmers to 
resolve the problem within a few years.4  

A shift in policy has been inevitable because dairy 
farming here and in the rest of the country has greatly 
intensified, as have the environmental risks.  

Over the last four decades, the province’s dairy 
farmers more than doubled the number of cows on 
their paddocks in a bid for greater productivity, needed 
in many cases to service debts incurred by upward 
trending land prices.5  New Zealand’s farming sector 
owes more than $30 billion.  

This chapter will examine what is being done by water 
users and their minders to remedy, among other 
things, a growing erosion to New Zealand’s clean, 
green image, the 100% pure brand that underpins trade 
and tourism. It attempts to answer this question: how 
good/bad are Taranaki’s rivers…really? 

 

ne place to start is the national league table 
for river water quality, a list of nearly 80 
New Zealand rivers compiled by the 
Ministry for the Environment from data 

gathered by the National Institute of Water and 
Atmospheric Research (NIWA) up to 2007.  

It’s a list that gets a lot of publicity, a source of 
data used frequently by politicians, lobby groups 
and environmental scientists to comment on 
what’s supposedly happening in the nation’s 
rivers. 

Taranaki has only three on the list, roughly one for 
each broad “category” of river in the province. The 
Waitara represents those coming from the eastern 
hill country; the Manganui descends from the 
mountain onto the Inglewood inner Ring Plain and 
runs more or less straight to the Waitara; and the 
Waingongoro also comes off the mountain, but 
takes a more meandering path before reaching the 
sea near Hawera. 

Before looking at how the three are doing, it’s worth 
noting that using so few to rate the state of the 
province’s numerous water bodies runs into a 
statistical difficulty.  

There are 530 named streams in the region, 300 or 
more sourced on Mt Taranaki: the three chosen to 
represent water quality amount to about half a per 
cent. Another problem was (at the time of writing, 
2012) the Ministry’s data was more than six years old. 

The league table is actually several tables, each 
recording a different way of gauging water quality, 
including one showing how much periphyton6 is in the 
river and how well the small critters (MCI - index of 
macro-invertebrates) are doing; the waterway’s clarity 
and its bacteria content; and how high the nutrient 
levels are. 7 

Over the decades, TRC has concluded that the MCI 
and its variations are some of the most effective ways 
to judge a river’s water quality.8 

Other forms of testing - for bacteria (E coli, faecal 
coliforms), physical conditions (temperature, clarity, 
sediment load), chemistry (acidity/alkalinity, 
dissolved oxygen), nutrients (nitrogen, phosphorus) 
and periphyton (algae and other plant life) - have more 
limitations.  

That’s because stream conditions can vary quickly and 
frequently, and spot tests merely record a snapshot. 

Unless such snapshots were done constantly and over 
long periods, including at night – and they’re not, for 
practical resourcing reasons - they have a more limited 
value as long-term indicators of stream health.  

O 
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The reasoning is that if fish and the creatures they feed 

on can live in a waterway in any abundance, it may be 

concluded the water is healthy, although it is never 

quite that simple, since another important measure – 

the amount of harmful bacteria in water – may tell a 

contradictory story. 

Ministry data for MCI scores (covering a period up to 

2007), gave the Manganui (tested where it goes under 

State Highway 3 between Inglewood and Stratford) a 

fourth best ranking out of 66 rivers; the Waingongoro9 

(sampled not far from the sea at State Highway 45) 

was 33rd; and the Waitara (tested at Bertrand Rd, about 

6km before it reaches the sea after a journey of nearly 

100km) was 50th.  

The testing site is important. The further downstream 

samples are taken, the greater the chance of finding 

something wrong.  

That’s best illustrated by the Hutt River: it ranked top 

waterway in the country at its upstream end (Kaitoke 

Regional Park), but was down to nearly last (60th) by 

the time it got close to Wellington Harbour at Petone: 

from best to virtually worst in the space of a few dozen 

kilometres running through the suburbs of Hutt 

Valley. 

On the clarity/bacteria national league table, Taranaki 

did less well. While the Manganui was still up there at 

12th, the Waingongoro dropped to 68th and the Waitara 

came last (76th), which is probably why it was targeted 

by the Green Party for a publicity kayak run during the 

2012/2013 summer.  

The news was even worse for nutrients. The 
Waingongoro was last (77th), the Waitara managed 

only 55th, and even the best performer, the Manganui, 
slipped down to 33rd. 

Why they rely on the MCI  

While Macro-invertebrate Community Index (MCI) scores are often 

referred to as just another measure of water quality, they are actually 

broader and as such are useful indicators of overall stream health, say 

TRC scientists. 

The scores are somewhat unpredictable and variable, though, 

because they are influenced locally along a catchment by stream 

shading, water disturbance (rapids), flow velocity, flow depth, water 

temperature, silt and sediment loadings, and the structure of the 

stream bed, as well as by water quality.  

While scores usually drop as a Ring Plain river flows from Egmont National Park to the coast, it is 

overly simplistic to say this is solely because of land use, the scientists believe. For example, a 

significant and rapid improvement in MCI scores has been noted where streams are well fenced    

and planted, despite no change at all to water quality.  

TRC Director of Environment Quality Gary Bedford says good MCI scores can be found even where 

water quality fails by a considerable margin to meet guidelines set to protect stream ecology.  

“Likewise, MCI values will almost invariably fall down the length of a stream, even when water   

quality does not change. A change in MCI does not mean that the water quality is less than what it 

would otherwise be. 

“A stream’s ecology will never be the same along its entire length from the mountain to the sea.” 

TRC’s ecological monitoring of Taranaki’s Ring Plain streams shows that 85% are in “fair” to 

“excellent” condition; the remaining 15% are “poor”; none is 

categorised as “very poor”.  

Says Bedford: “In relative terms, stream health on two-thirds 

of the Ring Plain is as good as or better than what could 

reasonably be expected.  

Stream health is lower mainly in areas where streams rise 
within the Ring Plain itself rather than from the mountain.”  

 

 

 

MfE image 
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The question that has to be asked is why do two of the 

province’s most important rivers do so poorly in 

comparison with others around the country, especially 

given that Taranaki, of all the regions, has been 

attacking water pollution problems longer than 

anywhere?10 

The Waingongoro’s bottom ranking on the nutrients 

table turns out to be a sore point with TRC, partly 

because the 20 years of NIWA sampling data included  

13 when the Eltham 

freezing works was still 

discharging effluent 

into the river11, and the 

Eltham sewerage 

system – overloaded by 

big food processing 

industries in the town – 

was still dumping 

barely treated 

wastewater into the 

minor Mangawhero Stream (above).  

Both problems have now been fixed, but that doesn’t 

show up in the ministry’s outdated tables. 

The council’s scientists also feel the nutrients table’s 
parameters are not particularly relevant to what goes 
on in Ring Plain rivers like the Waingongoro and 
Manganui. 

These are regularly flushed out by freshes, meaning 
the amount of nitrogen in them is only important if 
scouring of soil raises the other part of the nutrients 
equation, phosphorus, and there is a lot of sunny 
weather to boost algal growth. 

Director of TRC Environment Quality Gary Bedford 
says out of 208 monitoring visits to the three rivers by 
NIWA, the presence of periphyton never once 
exceeded the ministry’s guidelines.  

The council visited potential trouble spots during hot 
summer low-flow periods on 36 occasions over 12 
years and found excessive periphyton mats on only 
four occasions.12  

He says the worst-ever filamentous result (long 

strands of slime and algae) found by NIWA at its 
Waingongoro sampling site was still better than (less 
than) the worst found at 75% of the other National 
River Water Quality Network (NRWQN) sites listed 
by the Ministry for the Environment. 

“Waingongoro is actually in the best 25% of sites. [It] 
has shown statistically significant reductions in 
periphyton over the last 20 years…In terms of overall 

stream health (MCI – in-stream ecology) 
Waingongoro is in the top half of all NRWQN sites in 
NZ.”13 

A 2009 report14 on the Waingongoro’s near neighbour, 

the Waiokura Stream near Manaia, found that while 

bacteria, turbidity15 and nutrient levels did not meet 

guidelines, the water was well oxygenated, periphyton 

blooms were not a problem 

And the MCI was one of the best sampled, indicating 

a healthy waterway so far as the creatures that live in 

it are concerned.16 

These last findings are crucial in understanding the 

invisible enemy. 

 

hile the best-known N-word has been re-
colonised by racially disadvantaged 
societies to de-power its dreadful 
connotation, within the arcane world of 

environmental and agricultural science it refers to 
something quite different but in some ways no less 
problematic - nitrogen. 

Most people probably know it makes up 78% of the 

world’s atmosphere.  

Those old enough to remember 1950s back-garden 
vegetable patches will recall parents growing lupin in 
the off-season and digging it in at the approach of 
spring.  

What that pre-baby boomer generation understood 

was legumes like lupin captured nitrogen and returned 

it to the soil where it fertilised the next crop of spuds. 

Farmers prefer legume crops that can be fed to their 

stock, limiting the amount of nitrogen returned to the 

soil and its microbes, which convert it into the soluble 

form (nitrate) that modern-day pasture grasses need 

for growth.  

Dairy farm pasture grasses traditionally included 

white clover, a leguminous plant able to convert 

atmospheric nitrogen for its own use and that of 

neighbouring grass species like rye and cocksfoot, as 

well as attracting bees and aiding pollination. 

But an alternative became more readily and cheaply 
available in 1980 in the form of urea (artificial 
nitrogen) fertiliser17 , whose manufacture at Kapuni 
was one of the biggest bonuses to come from that other 
Taranaki phenomenon, natural gas.  

It has overtaken other fertilisers as an effective way to 

grow pasture.

 

 

W 
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hat does nitrogen do?  

In fact, by itself nitrogen is not a 
pollutant in the same sense as faecal 

bacteria or toxic poisons or sediment. On its own, 
it can be harmless. 

But that can change if a waterway’s environment 
experiences certain conditions – low water flow, 
constant sunlight, higher water temperature, and 
the right amount of nitrogen’s partner in crime, 
phosphorus.  

The latter comes from excess super-phosphate 
fertiliser and from erosion of the land itself, 
Taranaki’s volcanic soils having high natural 
levels. 

If the above factors align, as they do sometimes 
at the height of summer, plant matter in a stream 
like algae can grow rapidly, forming mats on the 
surface, long filaments that wave about under the 
surface, and slimy growth on rocks.  

At its worst, it eats up oxygen at night (which can 
kill off macro-invertebrate creatures and even 
bigger aquatic life), makes a stream aesthetically 
repugnant for people wanting a swim, and clogs 
water intakes.  

World scientific opinion about excess nitrogen 
has been consistently condemning.  

A report to Congress by the US Environmental 
Protection Agency in 1999 said nutrients - 
primarily nitrogen and phosphorus - contributed 
to the degradation of 30% (or 135,000km) of the 
nation's impaired rivers and streams, 44% of 
impaired lakes, and 23% of impaired estuaries.  

The 2008 edition of Nitrogen in the Environment: 
Sources, Problems and Management, by US 
scientists Hatfield and Follett, says “three well-
documented water-quality concerns are related to 
loadings of N to surface and ground waters.18  

“The presence of high levels of nitrate (NO3) in 
drinking water has been linked to two different 
human-health concerns.  

“The risk of methemoglobinemia in infants due to 
ingestion of high NO3 drinking water is well 
understood and recognized. An increased 
incidence of stomach cancer and non-Hodgkin's 
lymphoma due to NO3 intake is less certain.” 

The book says a second area of concern is the 
toxic effect of ammonia (NH3) on freshwater 
aquatic life. “It has been known since the early 
1900s that NH3 is toxic to fish. 

 

 

 

 

 

“The third and perhaps most 
significant water-quality 
concern with respect to N is 
the over-enrichment or 
eutrophication of surface 
waters (reducing oxygen 
content).  

“Eutrophication and its 
attendant problems of algal 
blooms, subsequent low 
dissolved-oxygen 
concentrations, and fish kills 
have been described in an 
extensive body of literature.” 

Manure applied to pasture lands enters 
watersheds in organic-N, NO3-N, or NH3-N. Up to 
15% of the nitrogen consumed by livestock is 
subsequently ingested by humans in meat, eggs, 
and milk.  

The prime source of nitrogen pollution is cow 
urine. The main transport mechanism for NO3 
ions is by leaching or surface runoff.  

Nitrate can be dissolved in surface runoff water 
or in return-flow water that returns to the surface 
to become part of the runoff.  

In a paper presented to an international OCED 
conference on diffuse pollution in 2010, four 
NIWA scientists said given the large area of 
pastoral farming, it was not surprising New 
Zealand suffered considerable diffuse water 
pollution.19 

The link between pastoral intensification and 
declining water quality was increasingly 
acknowledged by the Government (Land and 
Water Forum - New Start for Freshwater, 2009).  

“This decline has been rated the country’s 
number one environmental problem in several 
opinion surveys.  

“Water pollution, now overwhelmingly from 
diffuse sources, has been well documented and 
the management of diffuse pollutants is currently 
receiving considerable attention (Ministry for the 
Environment, 2009; Land and Water Forum, 
2010).  

“[The] challenge is significant. The most recent 

OECD Environmental Review of New Zealand 

(OECD, 2007) highlights that water quality in 

lakes and rivers has declined in those areas 

dominated by pastoral farming and the OECD 
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has recorded the following changes in the 15 
year period, 1990-2005: 

•   Change in agricultural production: NZ ranked 
1st out of 28 OECD countries, with the highest 
percentage increase in agricultural production. 

•   Change in total phosphate fertiliser 
use: NZ had the 2nd highest 
percentage increase in phosphate 
fertiliser use out of 29 OECD 
countries, while 23 countries 
decreased their P-fertiliser use. 

•   Change in total nitrogenous 
fertiliser use: NZ had the highest 
percentage increase out of 29 
OECD countries, while 21 
countries decreased N-fertiliser 
use. (The actual net application of                 
N-fertiliser (2.1 tonnes /km2 of agricultural 
land) in NZ is now close to the OECD average 
of 2.2 tonnes/km2 of agricultural land). 

“International and New Zealand-specific 
experience shows that such changes are likely to 
be accompanied by increases in diffuse pollution 
(Wilcock, 2009).”  

The New Zealand Office of the Parliamentary 
Commissioner for the Environment has argued 
for “a paradigm shift in farming practices for New 
Zealand to become environmentally sustainable”. 

The use of artificial nitrogen fertiliser in Taranaki 
and the rest of the country got a big boost after 
the discovery of natural gas in the province, 
especially the off-shore Maui field in 1969. 

An ammonia-urea plant to manufacture fertiliser 
opened in 1983 near New Zealand’s first natural 
gas field, Kapuni. 

A Muldoon Government “Think Big” project, the  

 

plant (pictured) started up amid fears its 

production would overwhelm the local market, but 

such concerns were well off the mark as New 

Zealand farmers joined the rest of the world’s 

rush to embrace this wonder product, which had 

the power to boost outputs on even the most 

marginal lands.20 

An important aspect of the 
nitrogen debate is the 
relationship between N 
and phosphorus, but 
whether this linkage can 
be accurately predicted is 
still the subject of 
scientific debate.  

In the Ring Plain streams, 
nitrogen is considered by local scientists to be 
the dominant nutrient, which makes the level of 
phosphorus the more critical concern (see 
Bedford, main story).  

However, a 2012 research paper by French 
scientists Keck and Lepori says the water N:P 
ratio “has often failed to predict the nutrient 
limiting microphytobenthos (algae) in streams…21 

“…The traditional approach, in which the limiting 
nutrient is predicted based on published critical 
N:P ratios, probably results in frequent errors… 

“In all probability, stream ecosystems have 
differences and idiosyncrasies at the individual 
and catchment scale which constrain the 
predictive ability of nutrient limitation models.”  

However, they go on to say that models 
developed at smaller spatial scales (like those in 
Taranaki) might yield more accurate predictions 
and be more useful for applied purposes. 

In other words, the matter is far from settled. 

 

Scientists around the world have produced much 
evidence about the environmental risks of nitrogen 
(see panel: Troublesome Twin), so it seems logical to 
identify it as the invisible enemy of Taranaki’s 
waterways.   

However, those most familiar with the state of the 
rivers, the TRC scientists, say their observations from 
decades of testing and analysis show while nitrogen is 
indeed a factor, preoccupation with it as the key 
indicator of water quality may be misplaced.  

Gary Bedford says contrary to popular belief, nutrients 

have almost nothing to do with whether a stream is 
okay for swimming and fishing.22  

“The suitability of water for recreation is about 
bacteriological quality first and foremost, then 

aesthetics – clarity and colour - and is not affected by 
nutrient levels. At the very most, excessive nutrient 
levels might lead to greater weed growth making a 
bathing area less attractive.” 

High nutrient levels are one of a number of factors that 

cause excessive plant and algae growth, others being 
extended periods of low flow, warm water 
temperatures and sunlight. All these must coincide 
before there are adverse effects. 

There is also the “limiting nutrient” factor.23 Plants 
require a balanced amount of nitrogen and phosphate, 

and if there is an excess of only one, the relative lack 
of the other means there are no effects.  

“In Taranaki, phosphate is the limiting nutrient,” says 
Bedford. “This means excess nitrogen (nitrate) above 
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guideline values is actually of much less consequence 
environmentally.  

“In terms of managing water quality, it is more critical 
and advantageous to focus on controlling phosphate 
rather than nitrogen.” 

Phosphorus levels in streams flowing from Egmont 
National Park can exceed guideline values because of 
phosphorus in volcanic rock.  

Fewer than 20% of samples 

collected at or near the park 
boundary meet the “total 
phosphorus” guideline.  

He says in Taranaki nitrogen 

gets into waterways mainly as 

ammonia and nitrate, through 

groundwater movement, 

surface runoff (from cattle 

urine), and direct discharge.  

Nitrogen is removed from this 

pathway by a natural process called de-nitrification 

(which breaks down nitrates and releases nitrogen 

oxide gases), and by riparian (streamside) planting, 

especially of larger vegetation with root systems that 

can intercept groundwater.  

The major loss of nitrate to water occurs in winter 

when soil is saturated. Farmers and other land owners 

can minimise losses by balancing their nutrient 

budgets (matching supply with demand season by 

season) and by managing paddocks carefully in wet 

weather by avoiding heavy stocking of saturated soils. 

While the risk of eutrophication and algal blooms is 
highest in summer, that is offset somewhat by 
concentrations of nitrate in Taranaki’s streams being 

60% lower at that time of year than in winter.  

“A number of streams in Taranaki comply through 
summer but exceed the guidelines in winter,” says 
Bedford. “So they are deemed to be non-compliant 
when results are reported, even though they comply 
when it really matters.” 

The total amount of nitrate coming down the streams 
in summer is only a quarter of the winter load. 
Concentrations of ammonia are more than a third 
lower in summer, and the total amount of ammonia in 
summer is less than a third of that in winter.  

Conversely, concentrations of the controlling factor, 

phosphorus, are actually slightly higher in summer 
than winter, but the total amount coming down the 
streams (and therefore available to aquatic life) is 
much lower in the high-risk summer season (between 

a third and a half less than in winter) because of lower 
water flows. 

Phosphate tends to be associated with soil particles, or 
run-off carrying super-phosphate fertiliser (phosphate 
rock is much less soluble and is less mobile than 
superphosphate).  

It can be removed from farm effluent ponds, and if 

the sludge is regularly 
irrigated to land, the 
phosphate’s nutrient 
value is returned to the 
pasture.  

While dissolved 
phosphate levels have 
tended upwards over the  
past 15 years as a whole 
(total phosphate levels 
are stable), he says there 
is increasing evidence 
both regionally and 

nationally that they have reached a plateau and are 
now declining.  

“This is a result of sharp price increases for 

superphosphate, increasing emphasis on nutrient 
budgeting by farmers, growing recognition that 
Taranaki soils generally have superfluous phosphate 
because of excess applications in earlier years, and 
increasing exclusion of stock from stream banks 
(preventing bank erosion).” 

  

ho decides whether the water quality is 
good enough? The TRC has direct 
responsibility under the provisions of the 
Resource Management Act 1991 and 

criteria called the ANZECC guidelines24, which use 
two values, for upland (above 150 metres) and 
lowland streams.  

There is no differentiation for climate or land form, 
which is a problem for Taranaki, because many 
streams flow through the distinctive Ring Plain 
environment, dominated by the unusual geology and 
climate effects of Mt Taranaki.    

These days, as political concern rises about the 
country’s image, increasingly TRC and other regional 
councils have a number of official bodies looking over 
their shoulders.  

Not least is the Auditor-General's Office, which in 
2010-2011 examined Taranaki and three other 
councils - Waikato, Manawatu (Horizons) and 
Southland (they cover a third of the country) – to see 
how well they monitor water quality and what they are 
doing to improve it. 

W 

Te Ara image 
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Given Taranaki's long history of grappling with water 
pollution, it's not surprising TRC emerged in the 
Auditor-General's September, 2011, report as the only 

one seen to be having much success. 

"Overall, Taranaki Regional Council is maintaining 
and, in places, improving freshwater quality in its 
region. Several aspects of Taranaki Regional 
Council’s management of freshwater are effective."25  

Waikato still has “significant work” to do. Further 

south, Horizons is doing okay with the Rangitikei and 
Whanganui Rivers, but not the Manawatu. “[There] 
the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

overall state of water quality remains undesirable in a 
number of places." 

The Auditor-General approved TRC’s systems in 

terms of thoroughness and constant refinement, but 
suggested it might be time to take another look at the 
overall approach, get tougher with miscreants, and 
consider making compulsory its voluntary strategies 
like riparian planting and disposing of cowshed wastes 
to land. 

The report concluded: "...scientific monitoring of 
freshwater quality in low-elevation areas [the lower  

reaches of streams] suggests that there is 
some vulnerability in the region.  

“I consider that Taranaki Regional 
Council is well positioned to address 

these risks to freshwater quality by 
adapting its existing methods." 

Ironically, the Auditor-General said the 
number of water quality monitoring sites 
used by TRC (17) was only barely enough 
to give an accurate picture – ironic, given 

NIWA and the Ministry for the 
Environment have only three from which 
to depict the state of Taranaki waterways. 

TRC had a mild dig at the Auditor-
General's office for focusing rather too 
heavily on the issue du jour, diffuse 

pollution, and having little regard for 
other water quality work the council had 
been engaged in for many years. 

But it agreed revisiting its various 
approaches would be helpful as it heads 
towards a 10-year update of the region’s 

freshwater plan (due in 2014).  

Its own reports agree, at least in part, with 
concern about downstream parts of the 
Ring Plain rivers. For example, its 
analysis of stream health over the summer 
of 2010-11 included the comment:   

"Significant…enhancement of 

(predominantly ‘fair’) biological stream 

‘health’ at the lowest sites is unlikely 

to be detected until habitat 

improvements occur by way of 

substantial catchment-wide initiatives 

such as riparian planting (left) and 

diversion of point source surface 

water dairy treatment ponds systems 

wastes discharges to land 

irrigation."26 
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What’s in the water? 
Taranaki’s most significant waterway pollutants, 
according to the Taranaki Regional Council, are:  

Organic wastes that are readily degradable, such 
as food processing wastes, milk, animal wastes, 
human sewage, abattoir wastes, plant 
decomposition, and industrial substances such as 
methanol. A high strength or a large volume of 
organic wastes can reduce oxygen to below critical 
levels, with very quick and serious effects on stream 
ecology.  

Oxygen is restored by turbulence and by algal 
photosynthesis. As long as the rate of depletion is 
matched by the rate of restoration, a stream can 
stabilise organic wastes discharged into it. 

Toxic pollutants such as ammonia. The most 
common of these in Taranaki is ammonia from 
human and animal wastes, especially urine, and 
from urea run-off. At low concentrations ammonia 
acts as a nutrient, but at higher concentrations it is 
toxic, especially to fish and larvae.  

When discharged into a stream it is quickly 
stabilised and assimilated (taken up by plants and 
algae, and converted to nitrate). A well-designed 
farm effluent oxidation pond will remove a significant 
fraction of the ammonia, while an overloaded pond 
system will allow most or all of the influent ammonia 
to pass through.  

Bacteriological pollutants such as human sewage, 
and excreted wastes from wildlife, livestock and 
birds. High levels of faecal contamination, indicated 
by the presence of such bacteria as coliforms, do 
not affect water quality directly, although faecal 
matter also has a high organic strength. But they do 
affect water’s suitability for stock irrigation, human 
drinking supply, and contact recreation.  

Bacterial contamination can come from livestock 
(pasture and farm race runoff, stock standing in 
streams, and treatment pond discharges), but 
waterfowl are another major source in Taranaki1. 
Bacteriological contamination reduces quickly with 
exposure to sunlight, but if initial numbers are high, it 
may travel some distance downstream. 

Physical pollutants such as suspended and 
deposited sediment. Sediment and suspended 
matter in waterways can lead to rapid depletion of 
oxygen as organic material within the sediment 
decomposes and as photosynthetic activity is 
reduced, and can damage or smother aquatic 
plants.  

It is also a threat to aquatic predators that rely on 
eyesight to find their prey, and it lowers the 
productivity and aesthetic values of waterways. 
Turbidity and suspended solids increase naturally 
down the length of a water course because of 
erosion, landslips and disturbance of streambed 
sediment.   

Translated, that means the health of streams as 
they approach the coast - judged by the 
absence of pollution-sensitive creatures like 

stone flies - won't  get any better until 
riverbank riparian planting is completed and 
dairy farms that still drain cowshed waste 
treatment ponds into streams switch to spray 
irrigation or some other means of recycling 
back onto the land. 

Another indicator of TRC’s performance 
came in 2010 in the first report of the Land 
and Water Forum.  

“To manage water well, as with other 
resources, regulators and users have to 
understand the boundaries - how much can be 

taken from a water body without damaging its 
health, and what level of contaminants it can 
absorb: its assimilative capacity. 

“It is possible to set limits under the RMA, 
but this has not been the norm.  

“Central government has not until now used 

national instruments to provide standards and 
direction (although two are currently in 
preparation).  

“Only four regional councils have a complete 
set of operative or proposed water quality 
limits for surface and groundwater, allocation 

regimes for surface and groundwater, and 
flow regimes for surface water across their 
regions, and there is debate about whether 
these limits are appropriate or effective.  

“Approaches to setting standards for in-stream 
and allocable flows differ between regions; 

and where limits have been set, they have not 
always been adhered to.  

“There are few integrated assessments or 
approaches to point and diffuse source 
contamination, or integrated approaches to 
quality and quantity. Without these tools, 

cumulative effects cannot be managed.” 

Was TRC one of the four?  

Not exactly. It is one of four regional councils 
(of the 17 regional and unitary councils in 
New Zealand) that has not set objectives and 
limits on groundwater quality (13 have).  

But apart from that, it appears from data 
collected for a report used by the Forum that 
TRC has a settled and effective methodology 
for planning and implementation that strikes a 
balance between the dictates of the Resource 
Management Act and the depredations of 

intensive land use. 
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The report also shows Taranaki’s regional council 
puts more store than most in taking its community 
with it. 

The report has limited value in this discussion because 
it showed no two councils use similar approaches to 
key activities like water planning, limit-setting, 
monitoring and reporting the results in terms of 
whether what they do improves the quality of 
waterways.  

That’s hardly surprising, given the country’s great 
variety of land uses, geology, weather, landscape, 
bureaucratic approaches and local political will. 

 

he person directly answerable 
on water quality to critics like 
the Auditor-General, the 
politicians and the community, 

is Basil Chamberlain (right), chief 
executive officer of the TRC, and its 
guiding hand for nearly a quarter 
century.  

Just as the first manager, John Douglas, shaped the 
nearly two decades of the Taranaki Catchment 

Commission, Chamberlain has been at the helm for 
the entire life of the regional council since it was 
established in 1989. 

He began at the Taranaki Catchment Commission in 
1979 as a water resources officer. The timing was 
prescient. 

“It was an interesting time in Taranaki - Think Big 
projects, and the new National Development Act.  

“John Douglas said to me, 
‘you better get a water 
allocation plan sorted for 
the lower Waitara River 

catchment’ because of the 
proposals for the 
methanol plant at 
Tikorangi.  

“So little was known in 
Taranaki about what was 

going to be required. It 
was a critical point for 
science. It was no longer 
hobby science.  

“Now it really mattered. 
They wanted to know what you had found, what you 
knew, because a decision had to be made.  

“The communications changed a lot in one generation, 
more probably than in any other time since the 

industrial revolution. And the key concept was 
sustainability.” 

One of his first jobs was to handle a resource consent 

for the Motunui synthetic fuel plant: the ground there 
had to be “de-watered” to remove liquefaction risk in 
an earthquake, a threat vividly illustrated nearly 30 
years later in Christchurch’s big quakes.  

Chamberlain found himself up against internationally 
renowned scientists brought out from the US by the 

Synfuel Corporation, people whose works he had 
quoted during university studies. 

He recalls it was a wonderful learning environment for 
him and the dozen or so other TRC staff whose 
numbers had been grown to deal with a new, high level 
arena.  

“I think the whole oil and gas/petrochemical industry 
upped the game in many respects for all, in terms of 
expectations of quality, performance, good 
information, good science, and making decisions. 

“Yes or no, these guys need certainty. You can’t have 
million-dollar-a-day kit sitting out there while we’re 

prevaricating on whether you can or not. ‘If it’s no, tell 
us. If it’s yes with conditions, tell us what they are.’ 

“We had a great collection of people, which all bred a 
culture of getting stuff done.  

“If you have a look now at an Auditor-General’s 
report, which says in just one area of compliance 

monitoring these guys (TRC) look as though they’ve 
got some pretty sophisticated systems – they record, 
they know what’s happening, it’s charged for 
appropriately, they respond when they’ve got issues  

…that’s where a lot of 
that discipline came 

from.” 

Prior to 1980, the 
industrial landscape of 
New Zealand - apart 
from an aluminum 
smelter, a steel smelter 
in Auckland, and “a 
few other bits and 
bobs” - comprised food 
processing industries, 
freezing works and so 
on.  

“All of a sudden we had 
this new beast move 

into town and there was great wariness from the 
water/waste water management perspective. You’d 
call it almost the ‘white witch syndrome’ - it’s new, 

therefore it can’t be good for us.” 

T 

Motunui today 
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The petrochemical industries were potentially 
introducing new wastes. “It wasn’t your organic 
wastes – it was inorganic wastes, metals, all these 
things, scary stuff, that was potentially arriving in 
New Zealand.” 

For Taranaki, the new industries provided a catalyst 
for investment - government-funded in the main - to 
get up to speed with understanding the country’s oil 
resources.  

“It provided a background to why Taranaki introduced 
user-pays for compliance monitoring and processing 
consents, the first in NZ to do so.  

“But we did it because our ratepayers couldn’t afford 
it. We were putting up the rates 100% off a very low 
base, so the view was ‘why aren’t you making these 
people pay for it?’ So we went and got the law 
changed to enable us to do that.  

“So it brought about disciplines in terms of ensuring 
that we investigated things properly with good 
research and that we monitored consents very 
professionally and carefully, and cost-recovered.  

“Now that brought disciplines into this organisation 
20 years ago, 25 years ago, that have stood us in really 
good stead.” 

It also set a new agenda 
for handling existing 
water users. Systems 
developed for the Think 
Big Projects were then 
taken to the dairy 
industry.  

“It was the start of an 
interesting conversation 
of ‘sauce for the goose, 
sauce for the gander, 
guys’.  

“Our approach was 
‘we’re not going to apply one set of standards for an 
industry even though it’s new and then have a 
different set for you guys.’  

“And the same argument, of course, applied to 
municipals (councils). And you still get that in 
councils – you got that down at Palmerston North: 
‘You can’t prosecute a brother council.’ Well, I’m 
sorry, if it needs to be, it’s your job to do that.” 

TRC did that very thing in 2003 when it took South 
Taranaki District Council to the Environment Court 
over lack of progress on fixing Eltham’s sewerage 
problems, although it was more of a ploy to get local 
industries to hasten their co-operation. On an earlier 
occasion, the regional council prosecuted Taranaki 
County Council. 

The P word – prosecution, not phosphorus – was a 
feature of the Auditor-General’s 2011 report, which 
suggested regional council decisions on whether to 

take polluters to court may be unduly influenced by 
the vested interests of council members.  

Chamberlain: “Regional councils are set up in a way 
that has no separation between governance and 
operational matters.  

“I report directly to the council. But I will say this: this 

council has never once turned down a 
recommendation from me to prosecute a case. There 
are only a few farmer members of the TRC, and they 
are the first ones to get up and say we need to do 
something when a prosecution proposal comes 
forward.” 

In his time, the council has averaged a few court cases 
each year; only one was unsuccessful (“I’m still 
getting my head around why”).  

Rather than waving a big stick, as his predecessor was 

sometimes wont, Chamberlain’s approach has been to 

emphasise plans, systems, collaboration and voluntary 

buy-in by water users,  

Rules were a last resort, but if they were needed they 

would be used and people 
would be monitored 
closely to ensure they 
were followed.  

“It doesn’t matter if its 
water or air or noxious 

plants or whatever, we 
have always had the view 
here – and it’s certainly 
firmly my view – that in  
our role as a regulatory 
agency, if we make rules, 

we try and do so only 
where they are required and we have carefully thought 
through what they should be.  

“But when we make them, we will monitor them, and 
we will require compliance with them. Otherwise it’s 
just a waste of time.  

“And NZ’s littered at the moment – particularly in 
central government – with a whole lot of rules that 
nobody’s looking out for. So what’s the point of it all 
– it’s just claptrap. 

“So right from the get-go here in Taranaki, we have 

monitored pretty rigidly and we have very 

sophisticated monitoring programmes, that ramp up as 

you get bigger, and all those sorts of things that 

monitoring programmes should do, that will produce 
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results that if necessary are scientifically defensible in 

court to take the matter through.” 

He believes what sets Taranaki apart is the TRC’s (his) 
understanding of the nuances of developing effective 
relationships.  

“What it means is, our task has often been trying to get 
people who in many cases have been a bit reluctant – 
certainly no financial return in it for them – to do 

things we want to do.  

“As Eisenhower said, it’s about getting other people 
to do want you want done because they want to do it. 
A very simple concept; you’ve got to get them in that 
space. 

“Part of that is how you position yourself as an 

organisation. Now you take us – we have been 
insistent that there are a whole lot of relationships that 
it’s really important for us to have.  

“Who are our major resource users 
in Taranaki? They are the farmers, 
the rural community. They are the 

oil and gas industry. They are our 
district councils. They are the key 
ones, when you rattle it all down. 
Our major consent holders.” 

TRC had to have effective 
relationships with district councils, 

something he says a lot of regional 
councils struggle with.  

“It comes down to developing those relationships at 
the highest levels – people talk to each other and get 
on. 

“A line I use with farmers is ‘you be clear that TRC 

wants to see farming as successful and prosperous as 
it can be in Taranaki. We totally support you guys to 
do all that you can do.’  

“But we put a little qualifier on that – ‘we want your 
business to be sustainable, and we want your children 
and your grandchildren to be at least as prosperous as 

you are. And, guys, to do that, we’ve got to get this 
environment thing right.’” 

Society’s attitude to the environment has shifted a 
long way during his time in the job. 

“There has been a mainstreaming of environment, and 
it’s moved from the domain of the cardigan and 
jandal-wearers, bead-wearers, whatever stereotype 
you want to put on it…it’s moved from the fringe 
domain to mainstream New Zealanders.” 

How? “Education. Simple as that. There’s been a 
massive alteration that’s come through social 
engineering, put whatever fancy title you want on it, 

but mainstream New Zealand now demands these 
standards, and it’s come about through education.  

“And that continues to evolve. If anybody thinks we 
can sit still here because we’ve reached a certain level, 
well, those levels can alter. 

“The moral high ground is to understand that these 
things don’t compete. They ultimately complement, 
and they have to be done together…a lot more people 
get that now.  

“We can’t mine our environment as we once just 
thoughtlessly went about doing…and there’s no need 

to do it. Because ultimately what we all want is 
lifestyle.” 

He is less emphatic about perceived threats to New 
Zealand’s “100% Pure” brand.  

“Some will still argue that a lot of our dairy product, 
for example…that a lot 

of this talk about ‘clean, 
green’ and heading into 
the market places where 
they are interested in 
source and those kinds 
of things, that there’s a 

fair bit of bulldust. 

 “Because in fact most 
of our dairy product 
goes into milk powder 

and heads into second and third world countries. And 
they don’t give a toss - they’re interested in price.  

“There’s some truth in that, but the answer is that there 
is a movement that is unquestionably towards more 
discerning market places, and one of NZ’s great 
competitive advantages is that we can compete in this 
area of quality product source and food quality.  

“And that’s unquestionably going to mean that 

systems are going to be brought in…It’s happening in 
the meat industry with traceability - where does this 
animal come from? What paddock did it graze on?  

“A lot of that’s got to do with if there are diseases 
people can trace, and where and when. But it’s also 
got a lot to do with ‘this merino coat that you’re 

wearing was raised from this woolly who roamed 
these beautiful Southern Alps, and it’s wonderful.’  

“So I think it’s a message that it’s important not to 
overplay, because it is still a developing reality.” 

How are farmers responding? 

“I think they get it. As I say, so long as you don’t 
overplay that message. But I think all of them accept 
that that’s the trend, that’s present, and it ain’t going 
to go the other way.  
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“And I think particularly, too, as our primary 
industries look to get value-added products that 
command the higher prices, that this is a point of 
difference. That we actually have – it’s not one we 
have to create.  

“It’s one we have now, that 
we can capitalise on now if 
we package it up and market 
it.” 

He says New Zealand has “far 
and above better than average 
water quality, despite some of 

the headlines that you read 
about the place.  

“Go and talk to the people at 
the OECD, go and do the 
numbers. We’re above 
average now.  

“We’ve got some trends, and 
we’ll always have some  
issues we have to address, but by and large we are in 
a clean, green environment compared to our 
competitors. Wherever you want to go – we are streets 
ahead, and should celebrate that fact.” 

There is a “but”, of course, and Chamberlain readily 
concedes what it is – diffuse, non-point source 
pollution, the N and P problem that has succeeded the 
era of pipes as enemy number one of water quality in 
streams and lakes.  

Fixing it has for a while now been the focus of his 
vision. The solution, he has no doubt, lies in 
completing the council’s most long-term strategy – 
riparian planting. 

 

or those who’ve never ventured far off State 
Highway 3 at Eltham, the road bearing the same 
name that connects the town with its coastal 
sister, Opunake, is worth a run sometime 

because it has a few of the longest stretches of straight, 
high quality macadam in the province.  

With Mt Taranaki on one side and the Tasman Sea 
distantly on the other, it unrolls across sloping pastoral 
lands and at right angles to dozens of gullies carved 
into the Ring Plan landscape by small streams.  

The thing you notice, if you’re looking for it, is some 
of these waterways have riverbanks covered  in trees 

and native plants, with fences keeping ubiquitous 
dairy cattle from straying off their paddocks…and 
some of them don’t. Some have one bank planted, the 
other not.  

It becomes apparent that some dairy farmers in the 
heart of dairy country have taken aboard the message, 
and some haven’t.  

The TRC’s statistics tell it: by June, 2013 nearly 
100% of all farms with waterways 
deeper than a gumboot had a 
TRC-prepared plan for riparian 
planting, plans that cover 13,549 
kilometres of stream banks, of 

which 76% are now protected by 
fencing and 63% by vegetation 
(in 2001 it was 40%).  

Most farmers have built culverts 
and bridges to keep cattle out of 
streams when they have to be 
moved.  

Talk to a few farmers along 
Eltham Rd and in the 
neighbouring area and you get an 
idea how all this works.  

Big outfits like those owned by the family of 
National MP Shane Ardern27 and farms run by the 
province’s biggest farming land-owner, PKW28, have 
long ago accepted the need for fencing and planting 
and had the resources to get it done.  

Others, though, the smaller owners, the 150-hectare, 
300-cow operators where family are staff, the debt is 
big and additional spending is not easily managed, 
have been slower to adopt. 

They range from some who accept the inevitable and 

have made a start (in one case recoiling from the shock 

of spending $2500 and getting just a couple of hundred 

metres of riverbank protected, even though the council 

provides discounted plants from its nurseries) to a few 

who will do it only if forced. 

The wife of one farmer interviewed for this story was 
sceptical: “It’s just a scam, isn’t it? You spend all that 
money on trees and the first flood comes along and 

they’ll all be down the river. Why should we waste our 
money on that? Where are the subsidies to pay for it if 
it’s such a good idea?” 

She has a point. In the Muldoon government years 
when farming subsidies were paid out via the 
catchment commission in hundreds of thousands of 
dollars for soil retention, draining swamps and flood 
protection, no money was available to keep dairy 
cattle out of the rivers.  

Her husband is a little more bending: “I’ve fenced off 
the stream. And I rarely take the herd through it. And 
when I have to do it, I’ll do it (plant the banks).  

F 
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“But you townies don’t know about a lot of other 
things we have to shell out on, like weeds. You don’t 
know about the weeds, do you?” 

Another farmer with large flood plains on his property 
claims he has found a solution to the prospect of 
riparian spending, which Fonterra has indicated will 
eventually be a contract condition - he has switched 
from dairy to beef cattle. “Fonterra can’t tell me what 
to do any more.” 

Basil Chamberlain doesn’t shy away from the problem 
presented by farmers like these, the hard-to-crack 
minority he estimates make up about 10% of the 
industry.  

He says another $70 million is still needed to get every 
eligible Taranaki farm riparian planted and he knows 

in the end it may take coercion. 

“That’s why we need to 
understand that this is a 
programme that’s going to 
take a decade, or a bit longer, 
because you just don’t ask 
people to spend [that sort of 
money] in a year.  

“That’s just the cost of 
planting, fencing and the 
time to do it.” 

Getting the scheme started in 
the 1990s, once the council 
became convinced it was the way of the future, was 
daunting.  

“How do we get on to each farm and get a landscape 
plan, essentially, in front of each farmer that’s 
credible, that they can do their budgets off, that they 
know what to do.  

“That’s a capacity issue. Because it used to take us 
days to put a man out there with a …meter, and the old 
technology we had, measure areas and do all that sort 
of stuff, and go home on calculators to work things 
out.  

“Sorry, we had 2500 dairy farmers to get to. We would 
want 30 years to get a plan on everybody’s kitchen 
table, and then we’ll have to worry about them getting 
it done.  

 “So we made a large investment here in technology. 
And the technology in this case was GIS-based 
(geographic information systems), and computer 
programmes that automatically calculated.  

“So you go out and you draw lines on aerial 
photographs and you bring it home and the computer 
automatically works out the areas and adds up the 

numbers for you, produces pretty pictures for you, and 
does all that stuff.  

“And what that meant in terms of developing our 
capacity was, we were able to go out to the dairy farm, 
walk the farm with the farmer in the morning, talk 

about where to put fences, how they were feeling 
about their mother’s chooks or whatever it might be. 

“In other words develop a relationship, and if we 
really wanted to, be home and by five o’clock that 
night they had a riparian plan in the post to them, 
tailor-made.  

“It took maybe two years to work on the technology. 
We went from about 30 or 50 plans a year to about 
300. So that meant, give us four or five years and we 
had them cracked. We’ve now got about 96% of 
farmers with plans, and we’re home on that.” 

Which leaves the 

actual fencing and 
planting.  

Chamberlain: “Where 
I sit with these 
voluntary schemes is 
I’m sure they work on 

the back of the fact 
that when we’ve had 
non-voluntary 
schemes we’ve gone 
hard at them.  

“So farmers and everyone know that at the moment 

what you are doing in respect of the riparian voluntary, 
the control is with you; that could change, and if it 
changes it won’t be any idle threat, it will change. It 
will happen.  

“So that’s the unspoken words between mature adults 

that sits in the whole equation. But we don’t go out 

threatening and banging drums. Mature adults don’t 

do that with each other.” 

 

here is abundant scientific evidence within 
Taranaki Regional Council’s massive paper 
and electronic data storage system - hundreds 
of technical reports and screeds of analysis in 

files that fill the cold basement of the former Stratford 

dairy factory where the TRC is based - to demonstrate 
a lot of progress has been made over the last 40 years.  

Whereas in 1975 only 250 of the 2100 dairy farms had 

any way of dealing with cowshed wastes other than 

draining them to the nearest waterway, today all 2000 

(continues after Riparian Revolution panel) 

T 
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n a world where there seems to 

a day for just about everything, 

June 5 will remain special for 

the Taranaki Regional Council. 

That fifth day of the New Zealand 

winter is World Environment Day, and 

in 2013 it was the day Minister for the 

Environment Amy Adams announced 

TRC’s riparian management 

programme had won the “Caring for 

our water” section of the annual 

Green Ribbon Awards. 

It was significant recognition for the 

council’s key anti-pollution strategy, 

believed to be New Zealand’s biggest 

environmental enhancement planting 

scheme on privately owned land. 

Their entry won against such prominent 

environmental advocates as Massey 

University’s Professor Mike Joy, who 

has long been a critic of the council.  

After the awards were announced, the Ministry’s 

website outlined why the TRC had won: 

“Taranaki Regional Council has gone the extra 

mile by developing enduring relationships with 

dairy farmers to understand the best riparian 

practices for their land.29  

“The Council has placed high importance on 

monitoring the impact of this initiative which 

generates information that can be used to 

educate the public about river water quality in the 

region.  

“Council land management officers work one on 

one with farmers to prepare riparian plans at no 

cost to land owners. 

“They identify fencing and planting requirements, 

estimate the cost of the work, and develop a 

programme for implementation.”  

By June 2012, the council had worked with 

farmers to prepare nearly 2500 riparian 

management plans. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

So how does it work? The riparian zone of a 

stream includes the riverbank and adjacent area.  

Most of Taranaki’s streams and lakes were once 

bordered by dense native bush that provided 

stability to the bank geology, shade for the water 

and a naturally moderated input of nutrients for 

the ecology.  

Most of that disappeared with farming, leaving 

waterways open to erosion, the intrusion of cattle, 

and algal growth balances upset by excessive 

direct sunlight. Not to mention the direct 

discharge of nutrients from cowsheds and cattle, 

and unimpeded runoff from paddocks and via 

groundwater. 

Fencing off the banks a few metres back and 

replanting vegetation is believed by scientists to 

redress the problems largely: shade keeps 

temperature down, cattle can’t break down the  

I 

Riparian revolution  
Restoration of  

the riverbanks 
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banks and discharge wastes into the water and 

plant roots hinder the access of nutrients. 

The vegetated zones filter and store sediment, 

nutrients, pesticides, and metals through the 

processes of infiltration, filtering, uptake, and 

transformation.30  

On its website, the TRC says riparian planting’s 

specific importance for the region relates to the 

excess phosphorus in Ring Plain soils.31  

“In Taranaki streams, it is the concentration of 

phosphorus, in particular, that will determine the 

likelihood or extent of excessive in-stream 

growths. 

 “Phosphorus escaping or seeping into our 

waterways occurs from activities such as fertiliser 

applications, soil run-off from pasture and the 

collapse of stream bank soil through stock 

trampling.  

 

 

“Phosphorus also occurs naturally in our soils 

and rocks. It may therefore enter the rivers and 

streams coming off our mountain or through hill 

country erosion, and being re-suspended from 

stream bank sediment. 

“Measures that reduce pasture 

run-off and protect our stream 

banks from erosion or collapse 

due to stock movement – such as 

riparian management – do have 

an immediate and direct benefit 

for improving water quality.  

“However, the benefits of riparian 

management are not confined to 

controlling nutrient inputs. 

“It’s also about promoting long-

term benefits in the ecological 

health and well-being of our rivers 

and streams by increasing 

shading, reducing water 

temperatures, providing a greater diversity of in-

stream and stream bank habitat, which, in turn, 

allows more complex and healthy ecological 

communities to thrive in our waterways.” 

The table below from a NIWA publication sets out 

the benefits of riparian planting32: 

TRC cites a study in the UK that found riparian 

planting reduced faecal concentrations caused by 

cattle by between 66% and 81%. 

However, some scientists warn that it is not the 

complete answer, being more effective for 

trapping phosphate than nitrate, a point made by 

Dr Jan Wright, Parliamentary Commissioner for 

the Environment in one of her reports.33  
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“I was interested to learn…about a 

key difference between nitrate and 

phosphate – the main forms in which 

the nutrients nitrogen and phosphorus 

occur as water pollutants,” she wrote.  

“Nitrate is very soluble in water, but 

phosphate most often is not. One 

intervention aimed at preventing 

nutrients from moving off land into 

water is a riparian strip – a fenced 

margin along banks covered with 

plants that will take up nitrogen and 

phosphorus as they grow. 

“In general, riparian strips are much 

better at reducing phosphate than 

nitrate because nitrate can elude the 

roots of the plants and travel through 

groundwater directly into the 

waterway.” 

However, given the TRC’s 

observations that in Ring Plain 

streams excess phosphorous is the 

most significant nutrient problem, 

riparian planting seems an 

appropriate remedy. 

Basil Chamberlain is convinced of 

that: “Based on the science – the 

science is overwhelming, particularly 

for the likes of Taranaki streams; 

overwhelming - this is a smart 

investment.” 

Most of the TRC’s constituents 

agree. TRC chairman David 

MacLeod says a notable feature of 

the riparian programme is that  

 

IMAGE: TRC 
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although farmers are not forced by law to do it, 

the farming community “is getting with the 

programme in a serious way”.34 

One such is South Taranaki dairy farmer Tom 

Gibson (pictured below), who in 2011 told  

TRC he was a big fan of riparian management 

for financial as well as environmental reasons.35 

Among the waterways running through Tom and 

Val Gibson’s 100-hectare property are the upper 

reaches of the Kaupokonui, where the couple 

had been using a riparian plan for more than six 

years. 

“I have found that the cost of planting has been a 

lot less than the cost of the stock I was losing,” 

Gibson said of his fencing and planting scheme.  

“At calving time the cows would head for the 

streams, and often come down with milk fever. If 

you weren’t there when they got up again, they’d  

 

get into the stream and either get bogged or 

drown.”  

Liver fluke was another problem for animals 

drinking from streams. The TRC report said 

research showed cows drinking from reticulated  

troughs tended to walk less, eat more, and do 

better than cows drinking from streams. 

Gibson was also convinced riparian buffers 

provide food and shelter for wildlife, and 

“corridors” for birds.  

Streamside vegetation also reduced water 

temperatures and supplied food for aquatic 

insects that in turn provided food for fish. 

He said Taranaki’s rural land was among the 

most valuable in the world, and it needed to be 

treated as such.  

“And it’s the same with our waterways. We need 

to keep them as clean and pristine as possible.” 
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(Cont:) farms have a TRC-approved and monitored 
system, operating under standards that have improved 
over the years. Many have two-pond treatment setups 

and some have three.  

A 2008 study of one typical treatment pond system 

conducted by a TRC scientist to discover how much 

effect a single discharge of treated wastes would have 

on an average Ring Plain stream found nothing 

significant beyond the mixing zone.36  

But, as the study report conceded, the cumulative 

effect of many such discharges, combined with the 

right conditions, might at times give a different result. 

Be that as it may, Gary Bedford says over the past 12 

years the ecological health of streams has improved at 

a large number of sites, particularly in the middle and 

lower reaches of catchments. 

“Almost a third show an improvement that is 

considered ecologically significant.37 

Levels of organic pollution, bacteriological pollution, 

and toxicity (ammonia) are now stable regionally.38  

“Nitrate is the only water quality indicator where there 

is an increasing trend that is showing no evidence yet 

of abating.  

“However, in some sites nitrate levels are still lower 

than they were some 25 years ago, and at the majority 

of sites in Taranaki nitrate levels have been stable over 

the last 12 years.”  

Judging whether Bedford’s interpretation of the TRC 
data is reasonable will depend on your point of view.  

At one end of the continuum of concern are people 
who think they should be able to drink from any 
waterway and not risk a stomach ache or worse, even 
though it’s unlikely the streams, once they leave the 
flanks of the mountain and ranges, were ever clean 
enough for that, given the propensity for wildfowl to 
mess in them.  

A slightly more moderate environmentalist view is 
that most of Taranaki’s streams are still unacceptably 
polluted and local government has been too slow 
trying to fix them.  

The TRC’s politicians naturally have a more 

pragmatic stance, but would agree that streams should 
be safe enough to swim and fish in over summer (if 
conditions are not too extreme).  

Even those who must pay directly for pollution 
remedies, the farmer/ratepayers, believe they should at 
least be able to fill cattle troughs without risking the 

health of their prime money-earners.  

Whatever the viewpoint, some things seem beyond 
argument - rivers coming off the mountain tend to 
deteriorate as they descend to the sea, and those 
flowing out of the eastern hill country suffer high 
sediment loads that discolour them and complicate 
water chemistry already affected by farm runoff. 

There is still more to be done, as the last chapter will 
discuss.  

But after four decades of what has seemed, at times, to 
be glacial progress, the majority of the region’s 
streams already meet the expectations of most 
Taranaki people most of the time. 

Meantime, there is Te Henui. 

At this point, the writer signals a conflict of interest. 
Te Henui stream (“the” is superfluous because that’s 
what Te means) stands for “the great sin”, according 

to B. Wells in The History of Taranaki, and that seems 
appropriate today, given my childhood associations 
with the river.39 

While Wells referred to an historical connotation, my 
feelings for the river - my awa (water) when I mihi – 
were generated by 1960s days of swimming, eeling, 

corrugated iron canoes, and unhealthy fry-ups on the 
stream bank in a pan over an open fire.  

To see today’s warning signs is viscerally hurtful. 
What can have happened? 

In my day, we knew not to drink from the river water 
intentionally: small flecks of foam floating down the 
middle were rumoured to be leaching from Te Henui 
cemetery above our swimming hole.  

But we still ingested it, jumping 30 feet into the river 
from a tree and taking plenty of liquid up our noses. 
Nobody ever seemed to get sick from swimming there.  

At least, that’s what medical and health sciences of 
that time indicated - or failed to indicate. Which may 
be the point. 

Rivers in my halcyon days were rarely tested and 
never regularly monitored. Today, Te Henui at its 
mouth close to East End Reserve by the sea is sampled 
constantly and the results posted on TRC’s website for 
all to see.  

The science is such that if any germs are detected, 
they’re counted and the total compared with 
benchmarks on an international scale of safety.  

If these are exceeded, there is an alert to TRC, New 
Plymouth District Council and Taranaki District 
Health Board to watch more closely. If they get above 
a certain threshold, more extensive testing is done and 
signs posted to warn people to stay out.  
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That’s what’s happened with Te Henui. So what do the 
tests show?  

Ducks. 

Conclusively, samples taken twice in the past two 
years at nearly a dozen sites along the catchment (from 
where the stream runs through farmland above the city 
down to the mouth) have identified wildfowl as the 
main source of bacteriological contamination.  

But only at the river mouth beside the coastal 
walkway. 

How do they know? The tests use something called 

PCR markers, which identify the genetic origins of 

different kinds of faecal bacteria.  

Te Henui samples - taken on November 23, 2011, and  

analysed by a private laboratory, and again by TRC 

scientists on September 25, 2012 - were checked for 
faecal bacteria from humans, ruminants (cattle) and 
ducks. 

They identified very low counts of ruminant faecal 

bacteria all along the stream (from farm treatment 

pond discharges and/or stock getting close or into the 

waterway) and, in two places in town, extremely low 

indications of human faecal bacteria (thought to be 

septic tank leakage).  

All counts – apart from those at the mouth – were 
below Ministry for the Environment 2003 
guidelines.40 

At the river mouth, the counts suddenly shot up to 
danger levels (see charts at end of chapter), and the 
PCR marker unequivocally pointed to ducks. Seagulls 
may also contribute. 

How dangerous is it?  

Not very, according to Gary Bedford: “The designated 
limit is simply one point along a sliding scale of ever-
increasing risk. 

“The Ministry of Health has deemed that if it is likely 
(based on a statistical model) that more than eight out 
of 1000 people using the water in question might be 

expected to become sick, that is an unacceptable risk 

(which is not the same as ‘potentially dangerous’), and 
the bacteriological limit correlates with this degree of 
risk.  

“So better wording would refer to ‘unacceptable 
degree of risk of compromised health’ rather than 
‘becoming potentially dangerous’. The limit still 
means that more than 99% of water users would have 
a great day and go home feeling fine, with no ill 
effects.” 

Similar situations persist at the only other red flag 
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points on the TRC water quality radar, near the mouth 
of the Waiwhakaiho, and in the river crossing Oakura 
Beach. 

There is one last irony to be considered. Riparian 
planting is slowly restoring the habitats of Taranaki’s 
many streams and lakes, providing shade from the sun 

and keeping away the destructive and polluting effects  

of farming: but it may also increase the number of 
ducks.  

In the modern age of ever-more meticulous 
environmental monitoring, that is bound to create 
more angst among those who have never experienced 
the carefree joy of a plunge into untroubled waters. 

 

November 23, 201141 

Site  E. coli 
MPN/100mL  

General  
GenBac  

Human  Ruminant  
BacR  

Duck  
E2  

NP ESR  BiADO  BacH  

Baker Rd  80  98  Positive  ND  ND  Up to 50%  ND  

Welbourn Tce  66  52  Positive  ND  ND  Up to 10%  ND  

Lemon St  46  75  Positive  ND  Very low level  Up to 10%  ND  

River Mouth  270  450  Positive  ND  Very low level  Up to 10%  Positive  

Te Henui raw data 2012-13 - E. coli/100 millilitres: 

 

 

 

 

 

 

 

 

 

 

Tue Mar 12  1200 

Mon Mar 4  1900 

Thu Feb 28  800 

Mon Feb 25  1500 

Mon Feb 18  4200 

Thu Feb 14  730 

Mon Feb 11  1000 

Thu Jan 31  2100 

Mon Jan 28  1500 

Thu Dec 13  1700 

Wed Nov 28  2700 

Thu Nov 22  270 

Thu Nov 1  300 

March 10, 2013 

March 16, 2013 

Te Henui testing – what it found 
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WAIWAIS BIRDS: Part of the bacteria problem at 

the mouth of New Plymouth’s Waiwhakaiho River. 
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NOTES 
1 http://www.trc.govt.nz/ 

2 Other rivers with consistently poor bacteriological results are the Waiwhakaiho near the walkway bridge where it runs 

past Lake Rotomanu (itself at times polluted by faecal bacteria from water fowl) and the Waimoku, which comes out of a 

bird-rich environment and flows across the province’s prime surf swimming beach, Oakura. 

3 See chapters on New Plymouth sewerage (Ch 5) and on dairying (Ch 9). 

4 These matters are discussed in detail in the dairy industry chapter and the final chapter on future prospects. 

5 From about 250,000 in 1970 to nearly 600,000. 

6 Briggs, B F, 2001, New Zealand Periphyton Guideline: Detecting, Monitoring and Managing Enrichment of Streams, 

Ministry for the Environment, Wellington: Periphyton is the slime and algae found on the beds of streams and rivers. It is 

essential for the function of healthy ecosystems, but when it proliferates it can become a nuisance, degrading swimming 

and fishing spots, clogging irrigation and water supply intakes.  

7
 Ministry for the Environment website, 2013: Macro-invertebrates are aquatic animals such as insects, worms and snails. 

Sampling both the types of macro-invertebrate taxa (that is, groups of similar individuals) present in a waterway, as well 

as the number of each of these taxa provides an indication of overall river health and water quality. Two common 

measures of macro-invertebrates are the Macro-invertebrate Community Index (MCI), and the percentage of the total 

abundance comprising Ephemeroptera, Plecoptera, and Trichoptera (mayflies, stoneflies and caddisflies) taxa (%EPT). 

The MCI looks at the whole macro-invertebrate population structure and provides a score that indicates general water 

quality. Generally, an MCI score of less than 80 indicates poor water quality and a score of greater than 119 indicates 

excellent water quality. Some macro-invertebrates are particularly sensitive to pollution, so are good indicators of water 

quality degradation that has been caused by human activity. In particular, the contribution to the total abundance of 

macro-invertebrates belonging to the sensitive Ephemeroptera, Plecoptera and Trichoptera groups forms a measurement 

called ‘%EPT’. Low %EPT indicates a river is under pollution stress, while high %EPT indicates good water quality. 

http://www.mfe.govt.nz/environmental-reporting/freshwater/river/macro-invertebrates/  

8 See Chapter 1. 

9 Whose catchment has more than 1000 kilometres of river bank. 

10 See Chapter 1. 

11 The meat works discharge is now confined to three winter months – see Chapter 4. 

12 Pers. comm. February, 2013. 

13 For more detail, see Chapter 4, which is a case study on the Waingongoro River. 

14 Ministry for the Environment, 2009, Water Quality in Selected Dairy Farming Catchments: A baseline to support 

future water-quality trend assessments: Over the eight years of the study, adjacent farm productivity has increased by 

25%, nitrogen fertiliser usage, supplementary feeding, and nitrogen losses into the stream have increased. In the same 

period, the length of stream bank protected by fencing and/or riparian planting increased by more than 25%, the amounts 

of phosphate and suspended solids discharged to the stream have reduced by 25%-40%, bacteriological contamination 

has reduced, the use of phosphate fertiliser has fallen, and some pond discharges to the stream have been converted to 

land application. The outcome is that stream ecology is rated “good” to “excellent” on the MCI scale, and appears to be 

improving. 

15 Turbidity is shows the amount of solid matter (eg, soil particles) carried by water in a stream. 

16 Ministry for the Environment, A User Guide to the Macroinvertebrate Community Index: MCI scores over three 

sampling visits averaged 111 (anything over 100 is good) and Quantitative MCI scores averaged 6.2 (above 5 is good).  

http://www.mfe.govt.nz/publications/water/mci-user-guide-may07/html/index.html  

17 More than 90% of world production of urea is destined for use as a nitrogen-release fertiliser. Urea has the highest 

nitrogen content of all solid nitrogenous fertilisers in common use. Therefore, it has the lowest transportation costs per 

unit of nitrogen nutrient… Many soil bacteria possess the enzyme urease, which catalyses the conversion of the urea 

molecule to two ammonia molecules and one carbon dioxide molecule, thus urea fertilisers are very rapidly transformed 

to the ammonium form in soils. Among soil bacteria known to carry urease, some ammonia-oxidizing bacteria (AOB), 

such as species of Nitrosomonas, are also able to assimilate the carbon dioxide released by the reaction to make biomass 

 

                                                 

http://www.trc.govt.nz/
http://www.mfe.govt.nz/environmental-reporting/freshwater/river/macroinvertebrates/
http://www.mfe.govt.nz/publications/water/mci-user-guide-may07/html/index.html
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via the Calvin Cycle, and harvest energy by oxidizing ammonia (the other product of urease) to nitrite, a process termed 

nitrification… Nitrite-oxidising bacteria, especially Nitrobacter, oxidise nitrite to nitrate, which is extremely mobile in 

soils and is a major cause of water pollution from agriculture. Ammonia and nitrate are readily absorbed by plants, and 

are the dominant sources of nitrogen for plant growth. Urea is also used in many multi-component solid fertiliser 

formulations. Urea is highly soluble in water and is, therefore, also very suitable for use in fertiliser solutions (in 

combination with ammonium nitrate: UAN), eg, in 'foliar feed' fertilisers… Smaller applications incur lower losses due 

to leaching. During summer, urea is often spread just before or during rain to minimize losses from volatilization 

(process wherein nitrogen is lost to the atmosphere as ammonia gas). Wikipedia, Urea, accessed February 12, 2013. 

18 J.L. Hatfield and Follett R.F, 2008, Nitrogen in the Environment: Sources, Problems and Management, Second 

edition, Academic Press, San Diego, US. 

19 van Bochove, E, P.A. Vanrolleghem, P.A. Chambers, G. Thériault, B. Novotná and M.R. Burkart (eds.), 2011, Diffuse 

pollution and freshwater degradation: New Zealand Perspectives published in Issues and Solutions to Diffuse Pollution: 

Selected Papers from the 14th International Conference of the IWA Diffuse Pollution Specialist Group, DIPCON 2010. 

Conférence sur la pollution diffuse 2010 inc, Québec, CANADA. 495 pages. 

20  Ministry for the Environment website, 2013: Nitrogen from livestock manure, which contributes around five times the 

amount of nitrogen to the land as nitrogenous fertilisers, has also steadily increased. This increase is consistent with the 

recent trend towards more intensive forms of farming in New Zealand, particularly dairy farming. The high density of 

grazing stock on dairy farms delivers more nutrients to the land than other forms of farming. 

http://www.mfe.govt.nz/environmental-reporting/land/use/fertilisers.html     

21 Keck, Francois, and Fabio Lepori, 2012, “Can we predict nutrient limitation in streams and rivers?” Freshwater 

Biology, Volume 57, Issue 7, pages 1410–1421, July 2012. UMR CNRS 5023 Ecologie des Hydrosyste`mes Naturels et 

Anthropise´s, Universite´ Lyon 1, Villeurbanne, France. 

22 Pers. comm. 

23 See for example: Richard W. McDowell, AgResearch, and Scott T. Larned, NIWA, 2008, Surface water quality and 

nutrients: what should the focus be? Richard W. McDowell, AgResearch, and Scott T. Larned, NIWA, FLR Conference. 

24 ANZECC stands for the Australian and New Zealand Environment and Conservation Council, which developed the 

Australian and New Zealand Guidelines for Fresh and Marine Water Quality guidelines. According to the Ministry for 

the Environment, the aim is: "To provide an authoritative guide for setting water quality objectives required to sustain 

current, or likely future, environmental values [uses] for natural and semi-natural water resources in Australia and New 

Zealand.” A companion report on the ministry’s website describes the approach taken for estimating the water quality 

"trigger" values for ecosystem protection that are used in the ANZECC guidelines. It includes site descriptions and 

percentile data summaries for the NIWA National River Water Quality Network monitoring sites that have been used to 

define trigger values. 

25 Office of the Auditor-General, September, 2011. Managing freshwater quality: Challenges for regional councils.  

26 Taranaki Regional Council, 2011, Fresh Water Macroinvertebrate Fauna Biological Monitoring Programme Annual 

State of the Environment Monitoring Report 2010-2011, Technical Report 2011-38 (and Report CF518), P3. 

27 P11, Taranaki Daily News, December 27, 2012. 

28 Maori landowner and farming corporation, Parininihi ki Waitotara, which now owns and manages many farms 

formerly held by the government after West Coast Taranaki confiscations in 1863 during the Land Wars (See Chapter 3, 

Stony River). 

29 Ministry for the Environment, 2013, Green Ribbon Award winners: http://www.mfe.govt.nz/withyou/awards/green-

ribbon-winners-2013.html 

30 Red River Regional Council, Red River Riparian Project, North Dakota, US. 

http://www.ndhealth.gov/rrbrp/indexMore.htm 

31 TRC website, 2013, Transforming Taranaki - Scientific evidence.: http://www.trc.govt.nz/transforming-taranaki-

scientific-evidence/  

32 Collier, K J, et al, 1995, Managing Riparian Zones: A contribution to protecting NZ’s rivers and streams. NIWA, 

Wellington.  

33 Wright, J, March, 2012, Water quality in New Zealand: Understanding the science, P6, Parliamentary Commissioner 

for the Environment, Wellington. 
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34 Taranaki Regional Council, 2011, “Introduction”, Transforming Taranaki: The Taranaki Riparian Management Plan, 

P2. 

35 Ibid, P16. 

36 Taranaki Regional Council, 2008, The assimilation and dilution of dairy shed effluent pond discharges in Taranaki: A 

study and discussion of in-stream environmental effects below a treatment pond system discharge.  

37 Cawthron Institute, 2006, An approach to the evaluation of temporal trends in Taranaki state of the Environment 

macroinvertebrate data; Taranaki Regional Council, 2000, A discussion of trend analysis of State of the Environment 

freshwater biological data of Taranaki, 1995-2005; Taranaki Regional Council, 2008, Fresh Water Macroinvertebrate 

Fauna Biological Monitoring Programme in Annual State of the Environment Monitoring Report 2007-2008. 

38 Data on surface water quality in Taranaki is presented in detail in Taranaki Regional Council, February, 2006, Trends 

in the quality of the surface water of Taranaki; and updated and summarised in Taranaki Regional Council, April, 2009, 

Taranaki: Where We Stand.  

39 Reed, A W, 2002, The Reed Dictionary of New Zealand Place Names, P501, Reed Books, Auckland.  

40 Pers. comm, March 15, 2013, Emily Roberts, TRC scientific officer – marine ecology: As requested, please find 

attached bacteriological results from samples taken along the Te Henui on 25 Sept 2012. On this day we sampled 11 sites 

from Baker Road Bridge (~8km upstream of the river mouth) to the river mouth. You will see that high counts only occur 

near the river mouth, mainly associated with the large numbers of ducks present. Upstream of the Bowling Club, all E. 

coli counts were below MfE guideline levels (2003) on the day sampled. I’ve also attached faecal source tracking 

analysis from samples taken from the Te Henui (four sites) on 23 Nov 2012 (sic). Again, high E. coli counts occurred at 

the river mouth site only. This was the only site which tested positive for the duck PCR marker. The ruminant specific 

marker was detected in all samples. Two human indicative markers were tested, with only very low levels of one of the 

markers detected at the Lemon Street and River Mouth sites. TRC, TDHB and NPDC are running a continuing 

investigation into the source of this faecal contamination. 

41 Institute of Environmental Science and Research Limited, January 18, 2012, Christchurch. 


