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 he small South Taranaki town of Eltham 

has some big claims to fame. 

They include Blue vein cheese, the country’s 
first tar-sealed street, one of its first butter factories - 
and an All Black prop forward reputed to trim his 
hedges with a motor mower.  

It also sits alongside one of the best trout angling 
rivers in the country, the Waingongoro.  

The biggest of Mt Taranaki’s ring plain river systems, 
the South America-shaped Waingongoro catchment 
has had many roles, among them supplying water to 
Eltham and a neighbouring rural reticulation scheme, 
a natural gas/urea manufacturing plant, a hydro-
electric power scheme, a meat works, several dairy 
factories, and more than 300 farms. It once provided 
shingle for up to a dozen quarries.  

 

 

But it has been a handy drain, too.  

Wastes once flowed into the river from the same meat 
works and dairy factories, Eltham’s overloaded town 
sewage treatment scheme, some of the quarries, and 
more than 250 dairy farms, whose ever-increasing 
stocking rates, effluent pond discharges, use of 
fertiliser, and swamp drainage work had taken a toll.  

At the worst of times – especially the hot, dry months 
– it was not a good mix, with the middle and lower 
reaches of the river significantly polluted – 
discoloured, infested with sewage fungus and mats of 
algae and contaminated by unsafe levels of bacteria.  

Today, after more than two decades of monitoring and 
management by the Taranaki Regional Council and 
significant investment in effluent management by 
many of those holding consents to discharge, the 
river’s health is finally improving, enough to sustain 
over its mid-to-upper reaches a healthy range of 
microscopic invertebrate creatures and the food chain 
that relies on them.1   

That includes enough brown and rainbow trout to keep 
the main river’s reputation intact as one of New 
Zealand’s most productive fishing places. 
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During those two decades and more, the council has 
pushed the spread of riparian fencing and planting, 
better fertiliser budgeting, stock culverts and bridges 

to keep cattle out of the streams, some switching of 
farms to effluent spray irrigation, and the removal of 
most of the big direct pipe discharges.  

One of the biggest of those left, the Riverlands meat 
works in Eltham, now uses the river only during 
winter. 

On several physico-chemical measures2 the lower 
river reaches are now beginning to rate well, “showing 
significant improvements in many parameters”, 
according to TRC, and the catchment is like most in 
the province: its pollution levels are dropping.  

How that came about in this and other Taranaki Ring 

Plain rivers is the theme of this chapter, which will 
explore the history of monitoring the Waingongoro, 
and how ways to assess the state of a river and reduce 
its pollution have begun to change. 

 

hen one of Taranaki’s most celebrated rugby 

players, Brian “Jazz” Muller, was selected 
for the 1970 All Black team to tour South 

Africa, there was a rumour the giant Eltham freezing 
worker was strong enough to trim 
his hedges with a motor mower.  

It wasn’t strictly true, but Muller 

was a renowned practical joker, 
especially when with his mates in 
the Taranaki rugby team, so saw 
no harm in posing for a picture of 
him in hedge-mowing mode.  

Taranaki Herald photographer 

Ray Pigney’s famous photograph 
went around the world - and 
earned the paper a stern rebuke 
from whatever government 
department back then concerned 
itself with safe practices about the 

home. 

A much more serious problem, 
however, was brewing in a 
shallow valley not far from the 
house on the main road through 
Eltham where Brian Muller lived 
with his mum.  

Few would have known at the time that the creek-like 
Mangawhero Stream was headed for such degradation 
the regional council would years later take the South  

Taranaki District Council to the Environment Court 
for failing to stop the town’s overloaded sewerage 
ponds discharging their foul wastes into the waterway. 

And it wasn’t just the Muller neighbourhood that was 
indirectly affected.  

The Mangawhero runs across the town’s southern 
boundary to the Waingongoro, where it contributed to 
problems already coming downstream from a dairying 
hinterland and the town’s other major factory (where 

Muller worked for a time), Hutton’s freezing works. 

Eltham’s primary processing industries expanded and 
farm stocking rates grew and by the time Muller was 
well retired from sport and contemplating his home-
based museum of rugby paraphernalia, the 
Waingongoro catchment was showing chemical and 

physical signs of stress, particularly in dry summer 
and autumn months.  

After it left Eltham, collected polluting contributions 
from tributaries like the Mangatoki Stream, and 
completed its 70 kilometre journey to the sea at 
Ohawe near Hawera, it was occasionally “rich” with 
algae-promoting nutrients like nitrogen and 
phosphorus, turgid from sediment and discolouration, 
and too highly contaminated with bacteria for safe 

swimming.  

Some dairy farmers 
allowed cattle to get at the 
river and its tributaries, 
their cows trampling down 
banks and emptying out in 
the water.  

If nitrogen-rich urine and 
bacteria-carrying manure 
didn’t make it into the 
streams that way, they got 
there when cowsheds were 
hosed down twice a day 
after milking, or by being 
sluiced off paddocks during 
heavy rain.  

Most of the natural forest 
that once shaded the river 
had long ago been felled, 
removing shade favoured 
by native fish and other 
river life and many of their 
food sources. That let in  

sunlight to raise water temperatures during summer, 
which in turn encouraged rampant growth by algal 
blooms and slime that fed off the rising levels of 
nutrient.  

W 

MOWER LEGEND: Brian Muller re-enacts the 

mower picture with a handmower. 
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At night, that process ate up oxygen in the water, 
making life difficult for the macro-invertebrates, and 
the bigger inhabitants that feed on them, the trout, the 

eels, the lampreys, the koura (freshwater crayfish), 
and other native fish. 

By 1989 – when Taranaki Regional Council 
came into being and took over the 
environmental care role of the Taranaki 
Catchment Commission – there was serious 

concern about the Waingongoro, although 
not so much about its health as the demand it 
faced to supply water for industry, 
agriculture and people.  

Neighbouring South Taranaki streams, the 
Kapuni and the Kaupokonui, were already at 

capacity, and the council figured pressure to 
extract more water was about to fall on the 
Waingongoro, whose continued health 
depended on maintaining minimum flows.  

It needed a strategy. After an extensive 
investigation, the result in late 1991 was a 

170-page document (right) describing the 
state of the river and outlining guidelines for 
its future use and protection.3 

The report profiles a river system that starts 
about 1500 metres above sea level on the 
upper flanks of the south-eastern side of Mt 

Taranaki, above and between Dawson Falls 
and the Stratford plateau.  

Its beginnings are in the alpine zone (above 
1250 metres), which consists of red tussock  

grasslands, herbfields, and at its upper limit, moss 
fields. It is an area of extremes, with freezing 
temperatures and snow in winter, and annual rainfall 

of more than eight metres.  

IMAGE: TRC 
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Not far away is the source of another of the province’s 
major rivers, the Patea. At this point, about six 
kilometres up into the protection of Egmont National 

Park, they rank as a couple of the most pristine 
waterways in the region.  

Paradoxically, it is from the mountain geology they 
flow through that they collect a load of natural 
phosphorus, a plant nutrient that further downstream 
is added to by farm runoff and can play a role in the 

comparative deterioration of Ring Plain rivers, 
although only in extreme conditions of low flow and 
hot, sunny weather. 

The Waingongoro catchment covers about 220 square 
kilometres (six per cent of it in the national park), and 
has more than 1000 kilometres of river banks.  

While the Waingongoro is the major river, it has 
several significant tributaries 
above the lower third of the 
catchment below Skeet Rd. 

These include Mangatoki 
Stream down the western 
boundary, Tuikonga and 
Climie Streams in the 
northern reaches, 
Mangawharawhara Stream 
that comes down the north-
eastern flank from near 
Stratford, and Mangawhero 
Stream, which originates in 
what's left of the Ngaere 
Swamp in the east. 

The catchment’s natural 
history is tied entirely to the  
mountain and its volcanic centres, which have sent 
lahars and mudflows over the region for a couple of 
million years.  

The river is different from 
the majority of Taranaki 
Ring Plain waterways – 
which tend to rush down 
to the sea by the shortest 
route - partly because it 
flows inland over a bigger 
expanse of the plain. 

Also, a former channel 
was blocked by a lahar, 
creating the 2500-hectare 

Ngaere Swamp4, which returns its overflow to the 
river via the Mangawhero.  

The Waingongoro meanders for much of its length, 
curling back on itself languidly to form many deep 
pools interspersed with stony rapids. It has a 
comparatively high flow. 

Couple that with frequent freshes created by the 
mountain’s pull on rain-bearing westerly weather 
systems and you have a waterway capable of cleaning 

itself of many of the polluting effects of human 
settlement.  

Many, but not all. While the first occupations by a pre-
Maori race (before 800) and Maori from about 1350 
had little impact – other than the name, which means 
"noisy water" – the first European farming settlers 

who moved in near the coast after about 1880 started 
a process of intensive agriculture.  

They were mainly dairy farmers who felled the bush 
cover, drained the swamps and covered the 
catchment’s gently rolling countryside with pasture, 
cows, fertiliser and effluent.  

By the end of the 1880s, there were dairy factories on 
stream banks throughout the 
catchment, including one of the 
province’s first butter factories, built 
by Chew Chong in Eltham in 1887.5  

A typical factory drew in water for 
milk processing from the river 
upstream and poured whey and 
other waste into the same river just 
downstream. A major spill could 
turn rivers white for hundreds of 
metres.  

Concrete weirs built for diverting 
water for the Cardiff dairy factory 
(left) still span the Waingongoro 
about a kilometre upriver from the 
main building. An aqueduct is still 

visible on the stream bank under a cloak of moss and 
tree roots. 

Uses for Waingongoro catchment rivers clashed. As 
well as dairy factories, 
processing plants at 
Hutton’s freezing works 
in Eltham and the 
petrochemical industry 
at Kapuni took about 
10% of flow.  

Homes and cowsheds 
on the farms needed 
water, as did the people 
in Eltham township and 
those hooked up to a 

rural water scheme in the Inaha district (above). 
Naturally, those at the top of the catchment fared best. 
Since all the used water needed to go somewhere, 
most ended up back in the rivers, meaning their 
usefulness to people and cattle diminished the closer 
the flow got to the coast.  

   Inaha water scheme, fed by the Mangatoki. 
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Down there, samples taken at the State Highway 45 
bridge just upstream from Ohawe showed by 1990 the 
river was in poor shape if judged on the chemical, 

physical and bacteriological tests that were the focus 
of sampling in those days.  

Levels of intestinal bacteria (from cattle and sewage), 
phosphorus, nitrogen-related chemicals like nitrate, 
and sediment, were well above generally accepted 
guidelines at times, especially during low flow.  

The TRC’s 1991 report said nitrogen levels were the 
highest of any river in the province. 

When water temperatures rose, such high levels of 
nutrients like nitrogen and phosphorus could 
encourage excessive growth of long filamentous 
algae, slime and sewage fungus, which at night ate up 

the oxygen available to fish life, and killed off some 
of their food, the more pollution-sensitive macro-
invertebrates.  

The river's clarity dropped as it flowed through lower 
reaches, although ironically that constrained the 
growth of algae, which crave sunlight. 

Information for the 1991 plan came from 
analysis of data extracted from the catchment’s 
waterways over a number of years dating back 
to the 1970s.  

The river was examined, sampled and flow-
tested at numerous points – from within the 
Egmont National Park and at the Opunake Rd 
bridge in the upper reaches, down through 
Eltham at places affected by water abstraction 
and pipes discharging effluent, past Stuart Rd, 

and on to the lower reaches at Skeet Rd, 
Mawhitiwhiti Rd near Normanby, the State 
Highway 45 bridge (right) and Ohawe at the 
mouth.  

Flow tests and samples were also taken from 
tributary streams, including the Mangawhero near the 

Eltham sewage outfall and the Mangatoki and one of 
its tributaries, the Mangatoki-iti. An even bigger range 
of sites was sampled for macro-invertebrates. 

Looking at records as far back as 1971 (in the case of 
the Mangatoki) the council’s engineers were able to 
gauge how much water was flowing down the 

catchment and where it came from, and how the 
system compared with other Taranaki Ring Plain 
waterways.  

They established that many decades of draining 
wetlands and swamps for farming had reduced the 
amount of ground water available from most of the 

catchment during dry spells. Replenishing supplies 

came mainly from the national park rather than the 
farmland.  

At State Highway 45, they found the median flow for 
the Waingongoro was 4800 litres per second, the 
highest median of any of Taranaki’s ring plain rivers, 
although its mean (average) flow of 6455 l/s ranked it 
only fourth.6 

That was enough water for all the current users and 
still left a margin of safety, based on what they 
observed in neighbouring streams.  

“At present, many of the streams in south Taranaki are 
heavily allocated and this has led to habitat 
degradation and water quality problems,” the 1991 
report said.  

“The relative lack of water quality problems in the 
catchment is due mainly to the nature of the riverbed 
and relatively lower level of water abstraction.” 

Seasonal low flows were the key to working out how 
much more water could be spared from the 
Waingongoro for future agricultural use (like 
irrigation), industry (cooling, washing and 
processing) and human consumption.  

The bottom line sought by the engineers was the 
amount of water flow needed to sustain the trout 
fishery, wildlife, the tributaries’ ecology, water 
quality, aesthetic appeal, and recreational uses like 
swimming and kayaking.  

Not that low periods ever lasted very long. Regular 
freshes caused by rain ensured the river levels rarely 
stayed down for more than a month at a time. So how 
low could it go?  

The lowest 10-year rock-bottom level found at State 
Highway 45 was 960 l/s, and the model they 
recommended set the very bottom limit over a one-day 
period at half that – 480 l/s. That’s not a lot of water: 
at that rate it would take nearly an hour and a half to 
fill an Olympic pool.  
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However, by dividing the river into four zones, 
calculating existing use (200 l/s) and estimating future 
additional demand (115 l/s - mostly for more rural 

water schemes, Hawera’s municipal water supply and 
expansion to the Kapuni ammonia-urea plant) the plan 
forecast future use would be only a third of the water 
left in a 10-year low flow event.  

At State Highway 45, 68% of the river’s flow (649 l/s) 
would still be left. That theoretical Olympic pool 

would fill in about an hour.  

So far as real usage was concerned, the plan 
recommended that each application to extract water 
should be judged in the context of the overall aim to 
keep the river in reasonable condition.  

Applicants would be asked to consider alternative 

sources, such as wells, bores, recycling or diversion 
from other catchments. 

Today, median flow rates in the catchment show a 
slight trend downwards, probably the result of 
continued draining of the land to increase pasture area, 
and climate change (the same annual rainfall, but 

concentrated into shorter, more violent events).  

Fortunately for the river, demand for water has been 
stable, in part because the regional council made it 
clear that any proposals for further abstractions would 

face rigorous examination and require higher 
justification than for other streams.  

Plans for more rural water schemes have not gone 
ahead, and there has been little demand for 
horticultural or pasture irrigation.  

One of the conditions set for the meat works at Eltham 

was a gradual reduction in the amount of water used 
per cattle beast slaughtered, although that proved 
difficult to achieve because of changing market 
demands for meat exports. A recent increase in the 
Kapuni ammonia-urea plant’s use has accorded with 
the 1991 predictions.  

In its 2003 State of the Environment Report, the 
regional council reported the average low flow at State 
Highway 45 bridge was 1585 l/s, and the total amount 
of water allocated for use amounted to only 12% of 
that.  

The average low flow had dropped slightly to 1528 l/s 

by the time the 2009 report was compiled, and usage 
had risen to 16.5%, but TRC still regarded that as 
acceptable.  

 

aradoxically, the Waingongoro River 
Catchment Water Management Plan was 
never implemented as a separate strategy.  

Before that could happen, it was overtaken by the 
Resource Management Act, whose provisions 

covered those in the plan. Yet, the effort and 
research that went into it would prove valuable to 
the council as it developed its processes in line with 
the new law.  

It amounted to a primary case study of what could 
be discovered about one of the province’s rivers and 

how it might be managed. The plan’s chief aim of 
ensuring the Waingongoro’s water was not 
swallowed up by users appears to have been met. 

For the purposes of history, the 1991 report when 
viewed now shows more about how the assessment 
of a river’s health has gradually shifted focus over 

the years. It has limited use as a base from which 
health trend comparisons can be made.   

Although those who wrote the 1991 report used the 
macro-invertebrate community index to help assess 
the state of the catchment (left), at that stage it was 
given no greater emphasis than the physical, 

physico-chemical and bacteriological analyses.  

P 

IMAGE: TRC 



Ch 4, Clearing the Water – Waingongoro, March 5, 2014 – By Jim Tucker 

Today, the council’s scientists believe the MCI can be 
a more meaningful and direct measure of a stream’s 
ecological well-being than periodic sampling for the 

presence of pollutants and enrichment from nutrients 
like nitrogen, which are indirect and poorly co-related. 

Macro-invertebrate communities in the Waingongoro 
catchment were analysed sporadically after 1980, and 
annually since 1995, which means TRC now has 17 
years of trends to examine.  

Catchment commission surveys in the early 1980s 
showed that so far as MCI and species/taxa numbers 
were concerned, the Waingongoro is like most – the 
further upriver the samples, the better the results.  

The 1991 report used monitoring data from the 
previous three years, and found similar counts to those 

a decade before – an MCI score of 130 just below 
Egmont National Park7, with rapid decline just south 
of Eltham and further gradual deterioration down to 
the coast, where the score was about 85.  

The number of species found 
ranged from more than 30 
upstream down to 16 near the 
sea, where species that can 
handle pollution tended to 
predominate.  

That indicator of pristine 
water, the caddisfly 
Helicopsyche (right), was 
found only a quarter of the way 
down the river to Finnerty Rd.  

Of the tributaries, the 
Mangatoki count at Opunake 
Rd (upstream) was 
“surprisingly low” and the 
Climie Stream scored lower than the Waingongoro 
just before they joined.  

From Eltham south, then, the river was polluted. As 
the report noted: “[With] MCI scores [below] 90, 
conditions become increasingly enriched, polluted or 
smothered in fine sediments.  

 

 

Invertebrate communities normally are dominated by 
chronomid larvae (blood worms - above) and 
oligochaete worms with few taxa present.” The trends 

since annual testing began in 1995 are relatively stable 
– still about 85 at the mouth, ranging between 73 and 
105 at sampling sites below Eltham, and up around 
130 in the upper quarter.  

Now that Eltham’s sewage is no longer going into the 
river system (see details below), there is an 
expectation of improvement, and already there are 
signs it is happening. 

Nothing much showed up in the first annual report 
after the July, 2010, switch-over, but things looked 
promising in a survey done on February 16, 2012.8  

This found a significant rise (11 units above the 
median) in the number of taxa (macro-invertebrates) 
in the river downstream from its confluence with the 

Mangawhero, and an improvement around the meat 
works, which had been spray irrigating its effluent on 
nearby farmland for the three months prior to 
sampling. 

The big gain was in the MCI. At 104, the score two 
kilometres downstream 

from Eltham at Stuart Rd 
was 11 up on the median 
of 93 recorded here 
between August, 1981 
and November, 2011.  

The TRC has noted 

significant improvements 
in the catchment above  

the township over the last 17 years, with the sampling 
site there showing better than expected results since 
2003. 

A couple of things seem likely to boost that trend. The 
first is the TRC’s and Fonterra’s stated intention to 
make riparian planting compulsory for streams wider 
than a stride, and the second is TRC’s likely insistence 
that farmers switch farm effluent systems away from 
treatment ponds to land disposal (See Chapter 9). 

 

n terms of the big, visual polluters - those with 
pipes emptying wastes into the river system - the 
council has reached a more easily recognisable 
milestone. 

Early in the winter of 2012, TRC chairman David 
MacLeod presented the council’s latest batch of 
annual environmental awards to a dozen recipients. 
Publicity was minimal, most of it appearing on the 
council’s own website, including a photo of MacLeod 
with some of the winners.  

The news media should probably have made quite a 
fuss about at least one of the awards. It signalled the 
end of a 45-year saga to solve the problem of Eltham’s 
sewerage ponds.  

I 
The “blood worm” 

(Chironomus), a 

sign of organic 

pollution in rivers. 

The caddisfly Helicopsyche (and larva), 
whose presence indicates pollution-free 

water. 
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It was given to South Taranaki District Council for 
building a 20 kilometre, $10 million pipeline to take 
partially treated effluent from Eltham to Hawera, 
where it now flows out through Fonterra’s marine 
outfall, two kilometres offshore from the South 
Taranaki coastline.  

The saga began well enough, when in 1965 Eltham’s 
borough council commissioned a two-pond sewage 
treatment system that was designed to handle more 

than double the town’s population of about 2000.  

However, nobody foresaw the rapid growth of the 
area’s dairy industry processing plants, big factories 

based in Eltham making cheese and other products 
that would over time increase the waste load on the 
ponds by up to four times the design limit.  

Adding to the problem were tanker-loads of septic 
tank waste collected from neighbouring Stratford and 
Hawera, whose councils forbade such dumping in 
their own sewerage systems. 

In 1986, Taranaki Catchment Commission testing 

showed that partially treated effluent emptying into 
the Mangawhero Stream was polluting the waterway.  

By 1989, it was no longer Eltham Borough Council’s 
problem. The council disappeared when mass 
amalgamation that year brought South Taranaki’s 
numerous local bodies under the umbrella of a new 

and much bigger one, South Taranaki District 
Council.9   

The water consent allowing Eltham to discharge 
effluent into the stream was due to run out in 1993 and 
the new Taranaki Regional Council’s first report on 
South Taranaki’s seven sewerage systems in 1992 

showed something was going to have to be done.  

It said the mechanical aeration system built in 1988 to 
oxygenate the main pond to hasten waste breakdown 

was not having the intended effect, and a high load of 
industrial waste – coming mainly from the NZ Rennet 
Company and Pastoral Foods (NZ) Ltd - was causing 

organic overload in the main pond. There were 
complaints about the smell. 

The report gave the results of tests done on the 
Mangawhero at various sites, including one upstream 
from where the ponds discharged, one just 
downstream, another below where the Eltham rubbish 

tip may have been adding its own  discharge, and 
others above and below where the stream joins the 
Waingongoro. 

Some of the results were grim, although 
not as bad as they would become as the 
pond system became more overloaded 

and the effluent discharge grew.  

One indicator of stream health is the 
level of biochemical oxygen demand10 
(BOD), which for a sustainable ecology 
should be less than two grammes per 
cubic metre of water11.  

When tests were taken on March 25, 1992, 
the sample upstream from the sewage 
outfall was a safe 1.4g/m³, but just below 
the outfall it was five times the safe limit, 
at 9.9g/m³. It was just as high further 
downstream, at the site below the tip. 

The stream’s flow is augmented by another Eltham 
stream, the Mangawharawhara Stream, before it gets 
to the Waingongoro, an addition to the water flow that 
diluted some effects from the treated sewage outfall.  

So by the time the stream reached the bigger river, 
BOD had dropped to 1.4 again. Its contribution did 
appear to be affecting the river, however: the 
Waingongoro’s BOD was right on the limit (2g/m³) 
upstream from its confluence with the Mangawhero, 
but immediately downstream it breached it, rising to 
2.3g/m³. 

Nutrients like phosphorus and nitrogen were high. The 
level of dissolved reactive phosphorus should not be 
above 0.026 grammes per cubic metre of water, but 
just below the outfall it was many times higher than 
that, at 1.68g/m³.  

At 0.126 g/m³, the Waingongoro’s level was already 
above the limit when it reached the junction with the 
Mangawhero, but the latter’s input raised it by more 
than 1000 per cent, to 1.48 gm/ m³.  

Ammonium should be below 0.9g/m³, but in the 
Mangawhero below the outfall it was 3.3g/m³.  

If counts of the indicator bacterium, escherichia coli 
(E. Coli)12, go above 260 per 100 millilitres of water, 

An aerator at work on the 

surface of Eltham’s 

sewerage pond. 
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a waterway used for swimming and other recreation 
has reached a state of alert in terms of  contamination; 
action is required if they go above 550.  

The Mangawhero was already showing the effects of 
having come from the Ngaere Swamp and receiving 
cowshed wastes before it got to the sewerage outfall, 

with the sampling site upstream showing a count of 
1300. But it wasn’t helped by the ponds’ discharge, 
which contained 4000.  

The Waingongoro had 
just 43 coliforms per 100 
millilitres that day. 

But after the Mangawhero 
joined it the count 
quadrupled to 160: a 
seemingly minimal effect 
on that occasion, but an 
indicator of what might be 

going on at other times in 
terms of the small 
stream’s impact on the 
main river. 

The Mangawhero was described in the report as 
“relatively clear” upstream from the sewage discharge, 

but “green-brown, turbid” downstream, returning to 
“relatively clear” further down.  

One of the scientific measurements for the cloudiness 
of water is the nephelometric turbidity unit (NTU)13, 
which shouldn’t exceed 5.6.  

It was 4.2 upstream from the sewage discharge, but 
after the effluent (with 32 NTUs) entered the 
waterway, NTUs were twice the acceptable level, 
reaching 11 and 12 at the sampling sites immediately 
downstream.  

By the time the stream reached the Waingongoro, the 
reading was a respectable 3.2 again, although that was 
enough to push the bigger river’s level up 50 per cent, 
from 1.2 to 1.8. 

Clarity is also judged by how far horizontally under 
water a person can see a black disc on the end of a 
short pole:  slightly more than a metre (1.6m) is 
considered acceptable for a waterway’s ecology.  

The Mangawhero’s black disc reading was 1.5m 
upstream from the outfall, but only 0.4m downstream, 
improving to 1.32m just before it joined the 
Waingongoro (whose reading was 1.45m).  

So what was going on in the sewerage ponds, and what 
were they discharging into the stream? 

The report said by this stage the two-pond system – a 
primary pond that emptied into a secondary one before 

being discharged into the stream – showed indications 
of being overloaded.  

It was the only one in Taranaki to have an abundance 

of filamentous bacteria, an indicator of organic 
overload, and the most recent survey in June, 1992 
showed bacteria in the second pond were more 
abundant than algae in suspension. 

“These results indicate that this pond system is 
overloaded and/or there is a high degree of turbulence  

(possibly due to the 
aeration system) which 
prevents bacterial 
filaments from settling 
out…” 

By the time the effluent 

was discharged, it was 
typical of a secondary 
oxidation pond waste in 
late summer.  

It had slightly alkaline 
pH, moderate dissolved 

oxygen saturation and 
nutrient levels, and a relatively high suspended solids 
concentration.  

BOD and faecal coliform bacteria numbers were 
typical of such a treatment system. “Moderately high 
chloride14, conductivity15, and filtered BOD5 levels 

reflected the industrial wastes component…” 

It was going into the stream at the rate of 13 litres per 
second. Since the stream itself had a flow of 77 litres 
per second at the time of sampling, that meant a 
dilution rate of only 4.5 of stream flow to one of 
effluent.  

In later surveys, the dilution rate would sometimes 
drop as low as 2.5 to 1. That’s like filling a bathtub at 
the rate of two and a half buckets of water to every 
bucket of barely treated sewage.  

Some idea of how much the system and the stream 
would become overloaded can be seen from the 
subsequent increase in effluent discharge.  

Seven years later, by the time of the 1998-99 
monitoring report, it had risen by more than 50% to 20 
litres per second.  

What effect was it having on the ecology of the 
stream? 

One of the crucial things needed in a waterway to 
sustain life is dissolved oxygen, which TRC 
guidelines say must not fall below about seven or eight 
grammes per cubic metre, depending on water 
temperature.  

Checking clarity with 

a black disc test. 

IMAGE: TRC 
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Taking a sample on just one day is not much help, 
since oxygen levels can fluctuate rapidly according to 

the time of day, what’s in the water, its temperature, 
how much is flowing, and what processes may be 
eating up or replenishing the oxygen.  

Algal blooms, for example, produce oxygen during 
the day, but use it up at night. Since water sampling is 

usually done once during the day, the results of limited 
sampling during the daylight hours are misleading. 

That was illustrated by oxygen levels recorded in the 
1991-92 report, which (given the poor results for 
everything else) were surprisingly good, even close to 
the outfall – 8.2 to 9.3 - with the worst sample only 

one percentage point below the desired minimum of 
80% (needed by fish).  

However, no samples were taken at night, when it was 
highly likely they would have told a different story. 

So far as what was living in the stream was concerned, 
the macro-invertebrate community index showed 
signs of pollution.  

For two to three kilometres downstream, before the 
stream went under State Highway 3 and was refreshed 
by the Mangawharawhara, there was a “small 
deterioration” in the number of taxa (macro-
invertebrate species).  

However, the kind of invertebrates found is as 
important as numbers, and in that sense the indications 
were not good.  

“This section of the stream was characterised by 
communities typical of nutrient-enriched habitats, and 
relatively low MCI values.”  

In other words, it mostly had macro-invertebrates like 
the blood worm, and none of those that indicate a 

healthy stream.  

A positive was that at this stage the pollution was 
apparently not affecting the MCI in the 
Waingongoro. 

But any positives, such as they were, wouldn’t 
last.  

By 1999, the TRC’s annual report said the stream 

was “significantly impacted by the turbid effluent 
discharge”, and pollution was showing up in the 
Waingongoro.  

Black disc visibility in the middle reaches of the 
Mangawhero below the treated sewage discharge 
was worse than in 1992 – just 0.19 of a metre at 

one point (where before it was 0.4m). NTUs, 
indicating suspended solids in the water, had 
increased by a third at the same place (just below 
the tip) from 12 to 16. 

Nutrients were up, as well. Ammonia-nitrogen 
just below the outfall had lifted from 3.3g/m³ in 

1992 to 3.8g/m³), and dissolved reactive phosphorus 
at the same sampling site was now 1.86g/m³, 
compared with 1.68g/m³ in 1992. 

Even more seriously, the dissolved oxygen saturation 
was now dropping well below the required 80% - as 
low as 43% at one site (and that was during the day). 

And the crucial BOD levels were 50% higher, now 
reaching 14 (the limit is 2), although this was partially 
due to low flow in the stream at the time of the survey 
that autumn (1998).  

By now, the MCI in the Waingongoro was being hit. 
It dropped from 95 to 91 after the Mangawhero flowed 
into it and not far downstream, before the river was 
joined by the Mangatoki, it was only 82, which is 
getting close to the “severe pollution” mark on Stark’s 
MCI scale. 

A decade later in 2009 - despite efforts of the South 
Taranaki District Council to upgrade the system (see 
next section) - the situation was even worse.  

Although the treated sewage effluent flow to the 
Mangawhero had slowed to an average of 10 litres a 

second, via the filtering wetland that had replaced the 
second pond, on most occasions there was a 
“noticeable visual impact” on the stream – caused by 
the pond aerators stirring up sediment – with an 
occasional report of that sure indicator of pollution, 
sewage fungus.16 

The stream was discoloured all the way down to the 
Waingongoro, with NTUs soaring to 22 and black disc  
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visibility down by 69%.  

Where the rivers met, the turbidity spread into the 
Waingongoro, changing it from clear to cloudy for at 
least a couple of kilometres downstream to the 
sampling site at Stuart Rd. 

Dissolved oxygen saturation failed to meet the 80% 

lower limit anywhere below the sewage outfall, 
although the effects on levels in the Waingongoro 
were minimal. BOD hit a new high of 17 at the worst 
sampling site, but again the Waingongoro was not 
noticeably affected.  

Ammonia nitrogen and dissolved reactive phosphorus 

were about the same, but they both seemed to be 
boosting the levels in the bigger river. 

Faecal coliform bacteria counts were through the roof, 
topping 20,000 in the effluent and 7800 in the 
Mangawhero just below the outfall.  

Chronically high levels lasted the length of the stream, 
and pushed the Waingongoro’s reading from 660 to 
820, an increase of about 25%. 

 

ver the first three decades of the life of the 
Eltham sewage treatment system, the pollution 
it caused went largely unnoticed by most 
people in the town.  

Apart from occasional “odour events” - as they were 
coyly labelled in those days - it was mainly the fish 
life and its food chain that felt any serious effects. But 
that all changed in the early, dry months of 1993.  

That summer and autumn, a combination of “high 
pond loadings, low dissolved oxygen levels, and 
marked changes in weather conditions”, stopped the  

primary pond from doing its job, causing an almighty 
stink over April and May.  

“The lack of dissolved oxygen at this time indicated 
that the pond had effectively become anaerobic and 
generated strong pungent odours,” said the TRC report 
for that season.  

“Depending on weather conditions, the smell was 
discernible throughout much of Eltham and caused 
considerable distress to residents near the ponds in 
Castle St.” 

The district council and the industries whose sewage 
was causing the problem tried several things to restore 
aerobic conditions17, including chemical dosing, extra 
aeration using a jet-boat and mechanical aerators, 
pumping effluent from the second pond back into the 
first pond, and reducing the waste loadings.  

By mid-May, the smell crisis was over, with “only 
occasional odours being reported”, but the news was 
not so good for the Mangawhero.  

For a while, the problems were confined to the big 
main pond, meaning “normal ranges of quality” in the 
effluent discharged to the stream, but eventually the 
second pond was overwhelmed, meaning serious 
pollution for the waterways. 

Something had to change. 

After the NZ Dairy Research Institute did a couple of 
surveys of waste loadings at Eltham in 1992 and 1993, 
the district council called in consultants to investigate 
the problem it had inherited.  

Their report in 199418 said a sewage treatment system 
originally designed for a town of 5500 people was 
taking a peak load equivalent to a population of 
22,000.19  

O 

An aerial view of the Eltham oxidation 
ponds taken in 1998, showing the main 
pond and below it the second pond, now 
converted into a wetland to improve 
treatment. Mangawhero Stream is 

marked in blue (bottom right). 
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They estimated 80% of the organic load came from 
industry and it had large fluctuations in flow, pH, 
biochemical oxygen demand and suspended solids.  

By 1988, mechanical aeration to get more oxygen into 
the mix had improved the ponds’ performance. 

But the consultants warned that if the system was to 
get a renewed resource consent (under the new 
Resource Management Act 1991) to, among other 
things, discharge the end liquid into Mangawhero 
Stream, there would need to be a major upgrade to 
increase capacity to the equivalent of a town of 30,000 
people.  

The following year, after consulting the industries, 
the district council decided to rebuild the system in 
stages, with everything to be completed by June, 
1998.  

The plan - which had some of the components of New 
Plymouth’s activated sludge system - included: 

 a new pipeline to handle effluent from two of 

the big industrial users, the NZ Rennet 
Company and Mainland Packing Ltd;  

 an anaerobic lagoon20 to give primary treatment 
to their wastewater; 

 a new activated sludge 
treatment plant or equivalent 

to provide further treatment 
of the discharge from the 
anaerobic lagoon; 

 a belt press for handling 
sludge (instead of sludge-
drying beds); 

 using the existing three-
hectare primary pond, 
without aeration, to treat the 
town’s domestic sewage and 
pre-treated wastewater from 
the third big industry, NZ 

Pastoral Foods;  

 a new clarifier to remove sludge and solids from 
effluent coming out of the activated sludge plant 
and the oxidation pond; 

 converting the existing second pond into a 
wetland through which final effluent would 

percolate before going into the Mangawhero. 

On that promise, the regional council granted a short-
term (one-year) renewal of the consent to discharge 
into the stream, albeit with more stringent monitoring 
and demands for best possible performance from the 
existing system.  

Construction on phase one, the anaerobic lagoon, 
started in early 1996, but wet weather meant they 

missed the first deadline of June and the lagoon was 
not finished until December.  

It got its first load of industrial wastes in April, 1997, 
but by June that year the engineers concluded it was 
not working properly. In turn, that delayed design of 

the next phase, the activated sludge plant. 

By then under pressure to meet the second phase 

deadline of June, the district council decided instead 

to tackle the apparently more straight-forward phase 

three, the conversion of the second pond to a wetland.  

The TRC re-negotiated the 
deadlines, and gave them a 
further year. 

The wetland conversion was 

completed by the end of 1998, 
but it was a failure.  

Effluent emptying into it from 
the new anaerobic lagoon 
system was not up to standard, 
and the wetland showed poor 

growth because the 26,000 
plants had been put in at the 
wrong time of year.  

Few had survived. 

More attempts were made to get the lagoon system to 
function, including seeding it with bacteria and adding 

trace elements.  

These proved futile (because of “the soluble nature of 
the wastewater organic load”, it was later reported), as 
did the addition of a clarifier for effluent coming from 
the main pond. 

By late 1999, TRC decided it was time to review the 

lack of progress and the likelihood of ultimate success 
on the basis of what had been proposed. A new 
deadline was set to get it all fixed – March 31, 2002. 
A new condition was added to the consent, calling for  

A 1999 photo of the wetlands 
discharge entering the 

Mangawhero. 

The outfall 

in 2009 

IMAGES: 

TRC 
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the district council and the major landowner along the 
lower reaches of the Mangawhero, the Nga Ruahine 
Iwi, to carry out riparian planting of the stream banks.  

New consultants were called in by the district council 
and the industries, and some small pilot schemes were 
tried to see what else could be done to improve a 
system that was still causing pollution to the streams.  

Half the wetlands were replanted, this time in spring 
rather than autumn, but it was concluded that they 

would only work if the quality of effluent fed into 
them was significantly improved.  

To that end, the consultants came up with a new 
approach – a bigger activated sludge treatment plant 
to deal with the industrial load and then clarifying 
before discharge into the wetlands and thence to the 

Mangawhero.  

It could be done over the summer of 2001-2002, they 
said, with compliance in time for the new deadline. 
But it would never happen.  

By the time TRC officers wrote their 2001-2002 
annual report on Eltham, a new option was being 
investigated by the district council, the one that would 
finally prevail – piping the effluent to Hawera. Within 
a year, it was adopted and the council was applying 
for consents to go ahead.  

Yet there would be one more twist. In 2003, the two 
councils ended up in the Environment Court over lack 
of progress on putting an end to the pollution.21  

The TRC said the district council was not complying 
with its resource consent and sought a court order to 
force the issue. Oddly, the district council didn’t 
disagree, largely because the court case was merely a 
strategy both councils used to get the message to local 
industries that something had to be done.  

As Judge Shonagh Kenderdine commented in her 
decision later: “Unusually, the District Council does 

not oppose the making of an enforcement order on the 

terms set out in the application. Both the Regional 
Council and District Council lodged an agreed 
statement of facts with the application.” 

She set some deadlines for the pipeline project which 
should have seen it operating within a couple of years; 
but it would be June, 2010, before it was finished.  

Construction took a matter of months in the end, but 
the seven years before that were eaten up getting 
resource consents and dealing with appeals against 

them being granted. 

Now, there is no Eltham sewage flowing into the 
Mangawhero and Waingongoro, which as we saw in 
the section above that discussed MCI, should give 
the waterways a chance to recover, something that is 
clearly happening.  

 

ith Eltham’s sewerage system sorted, the 
Waingongoro River is down to one 
remaining major part-time discharge of 
effluent into its waters. 

It comes from a meat works that has been operating 
on the same site in Eltham for nearly 120 years; these 
days the pipe putting treated effluent into the river is 
used only during winter, when the river tends to have 
high flows and plenty of freshes.  

Once owned by Huttons, the works was taken over in 
1991 by another company, dubbed Riverlands Eltham 
Ltd, and expanded rapidly until by the late 90s it had 
trebled the beef kill to about 200,000 a year, as well as 
adding a significant bobby calf killing season. Staff 
levels rose from 130 to about 550. 

Meat works are potentially messy operations. They 
need a lot of water for processing and cleaning, and 
they generate massive amounts of effluent in the form 
of blood, stomach contents, cooling water, washwater, 
stockyard runoff and stormwater. It all needs to be 
treated (Above: one of the Riverlands ponds). 

W 

 

Mangawhero Stream today 
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The water has to come from somewhere and go 
somewhere, so operating on the banks of a big river 
makes sense.  

But the bigger the operation, the more strain on the 
system used to deal with the wastewater, and by the 

1990s most of that strain was going on the 
Waingongoro River. 

Tests by the regional council as far back as 1991 had 
shown increasing levels of toxic ammonia were going 
into the river from the works treatment system, which 
comprised a series of up to seven lagoons that settled 

out some of the solids and allowed microbes to 
convert chemicals and bacteria into less polluting 
forms, like nitrate and nitrite.  

Although raised ammonia levels did not appear to be 
seriously affecting fish life, according to TRC reports, 
a bad sign was found in 1992: sewage fungus was 

growing over 500 metres of riverbed downstream 
from the Riverlands discharge pipes.  

So Riverlands began a series of improvements, 
including installing an aerator to oxygenate and hence 
stabilise the contents of one of the lagoons, 
recommissioning fat reclaim units, and reducing the 

amount of blood entering the system.  

It was a start, and the sewage fungus problem did not 
re-appear, but the potential remained as Riverlands 
expanded its operation.  

By 1999, the beef kill had risen by nearly 50% in a 
year, on top of increases of 35% and 30% in the two 
years before that, and further increases were 
projected.22 The works was breaching the dilution 
limits of its resource consent to discharge to the river 
during times of low river flow in summer and 
autumn.23  

The previous discharge limit of 1000 cubic metres a 
day had already been upped 50% to 1500, but that was 
being exceeded. 

On March 17, 1999, when the river was in seasonal 
low flow, TRC staff took routine samples a few 
hundred metres downstream from the discharge pipes.  

The Waingongoro was flowing at 895 litres a second, 
while the works was discharging at 18 litres per 
second, meaning the dilution rate was about 50:1. 

Analysis of the water showed: 

 the ammonia level was many times the 
recommended limit;  

 dissolved reactive phosphorus was 58 times 
higher than the recommended limit; 

 

  
        

    

Bucolic as a Constable painting: the final Riverlands meat works treatment pond on the banks of the Waingongoro River..  
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 BOD was 2.8 g/m³ (the limit is 2);  
 the count for faecal coliforms was 1600 per 100 

millilitres, which is many times the safe 

swimming limit of 550 E coli/100 millilitres;  
 and the enteroccoci level was 360, also well 

above recommended levels. 

However, even though Riverlands’ own laboratory 
testing also showed the ammonia limit was breached 
over four months between February and May, the 

ammonia result was not as straightforward as it 
seemed.  

According to the TRC report, contemporary 
ecological science had recently established that as pH 
levels rose and fell, so did a river’s ability to cope with 
ammonia.  

From that followed a change in the Riverlands 
discharge consent which allowed the company to 
increase or decrease ammonia content in accordance 
with its own monitoring of the receiving water’s pH.  

By 2003, it was complying with ammonia limits for 
the first time. 

Meantime, Riverlands had been trying other measures 
to offset the increase in effluent, including a further 
increase in mechanical stirring to boost the microbial 
process of converting toxic ammonia into safer 
compounds.  

It also stopped putting stomach contents from 

slaughtered animals into the effluent stream, instead 

sending them away for use in worm farming. 

But after the 1999 results, the meat company decided 
it had to do a lot more.  

The solution was expensive, but seemingly 
straightforward: it would pipe effluent from the last 

lagoon back across the river and spray it on the 
paddocks of a dairy farm. 

The spray scheme was operating by 2001, with the 
company diverting most of the effluent to the farm 

during dry months over summer and autumn, when the 
river was often low and less able to cope.  

In wet winter months, when the paddocks were too 
sodden to deal with spray but the river ran higher and 

often flooded, the effluent flowed back into the 
Waingongoro. 

It wasn’t straightforward, of course. The rich effluent 
going onto the grass had to be balanced by other 
fertiliser, and there is a limit to how much nitrogen 
you can add to the land.  

There were rules to stop the spray drifting over the 
neighbours or onto house roofs collecting drinking 
water, and water bores and wells for cattle had to be 
monitored to make sure nutrients weren’t getting into 
the water table.  

And then there was Fonterra: for a time it ruled out 

milk supplied from farms sprayed with meat effluent 
because of market sensitivity about Creutzfeldt-Jakob 
(mad cow) disease.  

But after a review of the science, that changed, so long 
as certain parameters, such as delaying putting stock 
onto the paddocks, were met.  

However, the risk remains international markets 
might yet one day forbid the practice, although TRC 
says not through any problems with the science.  

Riverlands spread the spray scheme to several farms, 
whose pastures benefited from the fertiliser, but also 
bought a non-dairy farm as a standby in case Fonterra 
changes its mind.  

Tests showed a couple of the test bores occasionally 
have excessive amounts of nitrate – a rare danger to 
humans, being implicated in so-called “blue babies”24 
– but the water from them is used only to water cattle, 
which are more likely to be affected by nitrate uptake 
in feed crops. 

According to the Ministry for the Environment, 
“excessive levels of nitrate in groundwater can lead to 
nutrient enrichment of downstream surface water.25  
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This has important implications for regional 
freshwater management, particularly because there 
can be a lengthy time lag between groundwater being 

polluted and its emergence at a downstream water 
body”. 

TRC stresses that “control of loading rates and 
monitoring of groundwater are in place to ensure this 
risk does not become a reality”. 

These days, nearly three-quarters of the meat works 

effluent no longer goes into the river, and testing 
shows the river has improved physico-chemically, 
bacteriologically and ecologically. 

It was a recovery that began as soon as the works 
started to divert its effluent to the spray farms.  

On February 12, 2003, a year or so after spraying 

started, TRC tests of the macro-invertebrate 
communities were done at several places along the 
river, starting above the discharge and going 
downstream.  

The works had not discharged wastes into the river for 
three weeks prior to the sampling.  

Running at only 410 l/sec and the last fresh 47 days 
previously, the river had extremely low flow that day 
and the scientists found widespread algal mats and 
patchy filamentous growths, although no signs of 
sewage fungus.  

Even so, the MCI scores they detected - 98 to 108, a 

greater range than that seen over the previous eight 
summers - suggested Riverlands was headed towards 
being a better environmental citizen. 

Such indications would continue over ensuing years, 
even though there were hiccups nearly every year, 
when equipment failed or drains and catchments at the 

works accidentally overflowed, meaning the works 
rarely ever achieved a clean bill of health for its river 
discharge across an entire year’s monitoring.  

And one incident served to remind everyone just how 
fragile the system could be, when in 2008 and 2009 
analysis of water samples found microscopic traces of 

fat in the river.  

That resulted in a sharp decline in the MCI scores in 
2008, and they were able to recover stability only after 
investigations found a waste overflow going down an 
old disused drain. Riverlands spent $40,000 to fix it. 

By 2012, more than a decade after the spraying 
programme began and effluent was going into the 
river only during winter months when there are more 
floods, the TRC was cautiously optimistic about 
Riverlands’ impact. “…overall, monitoring data 
collected by Taranaki Regional Council over the past 

15 years indicated some improvement in river health 
downstream of the discharge,” said its bio-monitoring 
report in February, 2012.  

The discharge was now having only a minor impact 
on the river.26 

 

ot all threats to the Waingongoro come from 

pollution.  

One of the river’s significant users will return 
its water take to the river in much the same 

condition as it began; but without careful management 
it has the potential to degrade a three-kilometre stretch 
highly valued by anglers.  

A hydro-electric power station was set up on the 
Waingongoro a couple of kilometres west of 
Normanby township in 1903.  

A six metre-high, 33 metre-wide concrete weir 

(above) was built across the river at a point upstream 
from where it doubles back on itself.  

Water from the resulting reservoir was diverted under 
Normanby Rd and into a big pipe running 18 metres 

N 
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down the cliff on the other side, where it drove 
turbines on the riverbank below, before returning to 
the river. 

The Hawera County Electric Company (Limited) was 
formed to build the project, whose details were 
prescribed by a special Act of Parliament, the Hawera 

County Electric Lighting Act 1902.  

It was designed to provide electricity for Hawera 
district as far away as Manaia and up to (but not 
including) Eltham for use in “lighting, as a motive 
power, and also the business of providing telpherage-
ways27 for the use of farmers and others…for carrying 

milk to the factories and so saving the roads from such 
traffic”.  

The telpherage-way never eventuated, but the station 
operated for more than 60 years, finally being 
abandoned in 1967 after damage from a series of 
floods.  

In the early 2000s, tourism company Kaitiaki 
Adventures formalised what local kids had been doing 

for years and used the old, still-intact weir to introduce 
a new attraction to the province – dam dropping. 

Thrill-seekers paid to ride down the weir whitewater 
with paddle boards, or in kayaks and other water craft. 

Not long after dam dropping began, an Australian 
engineer, Jim Scott, and his son Greg bought the old 
power scheme (and some others around the country) 
and announced they would be rebuilding it with 
modern gear that would produce up to 4.3 gigawatt 
hours of electricity a year, enough to power nearly 
5000 homes.  

In fact, they misplaced a zero in calculating the 
number of homes, a mistake missed by everyone until 
it was later corrected by one of the objectors to the 
scheme.  

With the average New Zealand home using 9000 
kilowatt hours a year, the number should have been 

478 homes, which is equivalent to half the annual 
power generated by one average wind turbine. 

However, the TRC still saw merit in the idea, since 
the most disruptive feature, the dam, was already 

there, and miniscule or not, the power output would 
come from a renewable source that did not 
contribute to the world’s carbon problems and could 
be distributed locally without great loss from 
transmission lines. 

After Scott’s new company, Normanby Power 

Limited, applied for resource consents to 
recommission the scheme, those with an interest in 
the environmental impact gathered their resources 
for a battle. 

The Department of Conservation, Fish and Game, 
Kaitiaki Adventures, canoeing and kayaking clubs, 

local iwi, farmer neighbours and various individuals 
raised concerns about, among other things, what 
would happen to the “Normanby Loop”. 

This is a 3.1km stretch of river below the weir, where 
the river turns back on itself before flowing past the 
power station. They regarded it as one of the country’s 

prime trout-fishing and kayaking stretches. 

In July, 2008, a special committee set up by TRC and 
chaired by TRC deputy chair David Lean, heard 
evidence purporting to show fluctuations in river flow 
caused by the power scheme siphoning off water 
would have severe detrimental effects on fish and 

macro-invertebrate life. 

It would encourage rampant growth of algae and 
slime, and cause a sand bank to form at the bottom of 
the weir, endangering dam droppers. 

IMAGE: TRC 
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While TRC’s officers recommended the consents be 
granted, they wanted a series of stringent conditions.  

These included a minimum flow over the weir of 3000 
litres per second (the river’s average flow 5km 
downstream at SH 45 is more than twice that), 
recommissioning and monitoring of the fish pass, 
monitoring of flows, a screen to stop fish getting into 
the intake, and a schedule of temporary flushes to 

ensure the “loop” was regularly cleaned out, and trout 
fishing and kayaking could continue in season. 

But Fish and Game scientist Allen Stancliff 
challenged the minimum flow calculation, and said 
the flushing regime was flawed. He predicted dire 
consequences for the ecology of the river. 

Nonetheless, the committee granted the consents, 
giving the power scheme owners rights for the next 21 
years.  

But mindful of the river’s significance, it imposed 
even tougher conditions than those recommended by 
TRC officers (after they had examined concerns 

submitted to them prior to the hearing), and insisted 
on the consents being reported on annually for the first 
three years (thereafter every three years, if all went 
well).  

Its findings said the outcome would probably have 
been different if the applicants wanted to build a 
whole new dam, but since the weir had been there for 

more than a century it could be regarded as an intrinsic 
part of the river’s environment to which the ecology 
had adapted. 

Fish and Game did not accept the outcome, and 
appealed to the Environment Court for at least an 
increase in the minimum flow.  

The appeal was rejected by the court, but the TRC 
relented and upped the minimum flow over the weir 
to 3500 litres a second from October 1 to April 30. 
And it said if the river was already below that level, 
the power scheme could not take any water at all. 

Allen Stancliff says the change was a significant gain, 

but Fish and Game remains on alert as to the effects 
the station will have. To date, these are unknown.  

The scheme has yet (at the time of writing) to generate 
any power. Since TRC granted the consents in 
September, 2009, the owners have still to meet all the 
conditions required before they can start diverting 

water to the turbine. 

  

verall, then, how is the Waingongoro River 
doing these days? Very well, according to 
TRC’s most recent testing, which shows big 
improvements in all the parameters.  

That contrasts with what the Commissioner for the 
Environment and the Ministry for the Environment 
were saying about the river at the end of the last 
decade. 

Their criticism (the commissioner later retracted hers 
– see below) arose after the Ministry for the 
Environment in 2009 issued a rivers “league table” 
compiled using samples taken by the National 
Institute of Water and Research (Niwa) in 2007.  

It rated the Waingongoro 68th out of 77 sites in 35 
rivers, in terms of nutrient levels, water quality for 
recreational use, and biological indicators.  

TRC took issue with the ranking, saying samples were 
taken in winter (when recreation use was low), and 
pointed out that on averaged biological indications 
like MCI and the presence of sensitive macro-
invertebrates and periphyton growth, the river in fact 
rated exactly halfway, 33rd out of 66 of the country’s 

significant rivers. 

The Ministry didn’t relent, however, and nine months 
later, in July, 2010, Commissioner Jan Wright used 
the Niwa findings to highlight the Waingongoro River 
during a presentation to MPs.  

O 
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She said the data showed the Waingongoro to be the 
country’s most polluted by nutrient levels standards, 
which measure nitrates and phosphorus: "Lower 

down, it's really bad." 

The Taranaki Daily News reported a response from 
TRC director of environment quality Gary Bedford, 
who said he was "extremely disgusted" the league 
table offered no explanation on river diversity.  

While Waingongoro's water [physico-chemical] 

quality had declined over 20 years, that slide had been 
arrested by the diversion of much of the Riverlands 
effluent to land and Eltham’s sewage to Hawera.  

The effects of those changes could take another year 
to come through. 

"Nutrients by themselves are not the problem," he told 

the newspaper. Biological indicators or overall 
ecology of a river were more important [than physic-
chemical ones]: "Its ecological health is better in the 
last 20 years."  

In a long letter to Wright, he remonstrated with the 
Ministry’s approach, expressing deep concern at “the 

poor science” and even more the poorer 
communicated Ministry league tables, and the fact 
they were now being referenced by various 
commentators without discernment.28  He says Dr 
Wright later apologised to him publicly.29 

In 2012, the river was in the news again, this time for 

a bacteria warning issued by the South Taranaki 

District Council on January 26: it warned people to 
stay out of the river because of high levels of 
Escherichia coli (E. coli).  

Going behind the headlines, it’s obvious that 
improvements have been made to the river’s health, if 
most significantly in terms of eliminating (or mostly 
eliminating) big, problematic discharges like the 
Eltham sewerage ponds and the Riverlands effluent.  

The 2012 summer bio-monitoring by TRC (mentioned 

above) supported what Bedford was saying. It showed 
a significant MCI improvement in the river a couple 
of kilometres downstream from Eltham, with the 
index rating at 104.  

Remember, a reading between 100 and 119 means 
“good” – or in the words of John Stark (1998) – 

“possible mild pollution”. In the past, readings had 
hovered between “moderate” and “severe” pollution.  

As well, the semi-quantitative MCI30 score – 
considered by some scientists to be a more accurate 
indicator because it shows the abundance of various 
sensitive and tolerant macro-invertebrates – was 7.2, 

which is much better than it had averaged over the 
previous 17 years. 

The TRC has also pushed for farmers along the stream 
banks to get on with fencing and riparian planting to 
stop the direct impact of dairy herds.  

Of the 1035km of fencible stream bank in the 

Waingongoro catchment outside Egmont National 
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Park, some 79% has been fenced (243km to go), and 
of the 792km of bank suitable for riparian planting, 
61% has been done (309km to be planted).  

The full effects of planting will take decades, since 
one of the main benefits is providing shade for the 
waterways, but in the meantime planted zones will 
provide a surface-water buffer from grazing animals.31  

Farmers have also been required to build culverts and 
bridges to get herds across waterways. 

There are still discharges to the streams. Aside from 
Riverlands in winter, another 130 pipes or ditches still 
empty out, 109 of them from dairy farm treatment 
ponds and the other 22 from industry, oil drilling, 
councils, quarries, a closed rubbish tip, a swimming 
pool and a truck-wash business. 

The removal of Eltham’s sewage discharge has been 
the biggest gain, but paradoxically that may have a 
downside, according to Fish and Game’s Allen 
Stancliff.  

In his submission to TRC opposing the Normanby 
power scheme, he said the removal of the sewage may  
make the Waingongoro River clearer, 
which may in turn allow periphyton 
growth to become a major nuisance. The 
river’s lack of clarity had kept sunlight 
from getting through and promoting such 
an unwelcome outcome.32  

Although the state of macro-invertebrate 
communities and the trout fishery is well 
monitored, the fate of those other 
sensitive creatures, the native fish, is less 
certain.  

Predictive models and some sampling 
suggest these are doing less well because 

of the abundance of nutrients like nitrogen and 
phosphorus, whose presence in the streams continues 
to rate above accepted limits and is largely responsible 
for the Waingongoro’s poor reputation. 

But the Waingongoro has a lot to be noisy about: it has 
had more money spent on its restoration over the past 
25 years than any other waterway in the province, save 
perhaps for the Waitara River.  

Perhaps those most happy are the local anglers, whose 
dream of a challenging and productive river has been 
largely preserved.  

Waingongoro ranks second only to New Plymouth’s 
water supply reservoir, Lake Mangamahoe, for trout 
fishing popularity in the province.  

In a typical year, Fish and Game releases more than a 
thousand rainbow yearlings in the river. “In a situation 
that is probably unique in NZ, the releases have 
transformed the fishery from one based entirely on 
brown trout, to one where rainbows make up 70% of 
the catch,” says the organisation. 

The rainbows are found upstream as far as Eltham 
(where they are blocked by the Riverlands water 

supply weir33), and brown trout can 
be caught along most of the river’s 
length.  

As Fish and Game’s brochure about 
the Waingongoro says:  

“A recent survey found that anglers 
fishing the Waingongoro caught an 
average of three trout per trip, 
which is the best catch rate on the 
Taranaki ringplain and comparable 
with many other productive NZ 
river fisheries.” 

  

Waingongoro River where it emerges to the sea at Ohawe. 
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NOTES 
1    Invertebrates are small organisms, ranging from those sensitive to organic pollution such as the spiral-cased caddisfly 

Helicopsyche, to some that thrive on it, like red bloodworm midge larvae (Chironomus) and worms (tubificid 

oligochaetes). 

2    “Physico-chemical” refers to a combined approach to analyse the condition of a waterway - physical:  judged by 

clarity, turbidity, temperature and aesthetics; and chemical: pH (acidity/alkalinity), conductivity (various minerals in the 

water), hardness (calcium and magnesium levels), dissolved oxygen, and concentrations of nitrate, ammonia, phosphate 

(more recently refined into nitrate, ammonia nitrogen, total nitrogen, dissolved reactive phosphorus and total 

phosphorus). Biological oxygen demand shows how much oxygen microbial activity and plant growth like algae are 

eating up, thus affecting the ability of fish and macro-invertebrates to survive. The other significant indicator is the level 

of harmful bacteria in the water, measured by counting coliform bacteria that come from animal (and human) guts. 

3   Taranaki Regional Council, 1991, Waingongoro River Catchment Water Management Plan. 

4    By 1990, Ngaere Swamp, once the province’s largest wetland, was reduced to a third its original size by farmers 

draining the land for pasture. 

5   Chew Chong's Jubilee factory at Eltham and two other butter factories were built in 1887. Later, he added four 

creameries, bought the Mangatoki butter factory in 1891, and was a shareholder in the Egmont Co-operative Box 

Company. All were in or near Eltham, which undoubtedly owes much of its growth to him. Te Ara Dictionary of NZ 

Biographies: http://www.teara.govt.nz/en/biographies/2c17/1  

6   Taranaki Catchment Commission, 1984, Taranaki Ring Plain Water Resources Survey – Freshwater Biology.  

7 Stark J D, Maxted J R, 2007, A user guide for the Macroinvertebrate Community Index, Prepared for the Ministry for 

the Environment. Cawthron. Report No.1166. 58 p. Scores of 120 or greater indicate clean water, normally with stony or 

boulder riverbed and invertebrate communities dominated by mayflies and stoneflies. P51, Waingongoro River 

Catchment Water Management Plan.http://www.mfe.govt.nz/publications/water/mci-user-guide-

may07/html/page2.2.html   

8   Taranaki Regional Council, February, 2012, Biomonitoring of the Waingongoro River in relation to Riverlands Eltham 

Ltd wastes discharges. Memorandum from TRC Scientific Officer Chris Fowles to Riverlands Job Manager J. Kitto, 

March, 2012. 

9   In this area, South Taranaki District Council took over territory once administered by the Eltham Borough and County 

Councils, Waimate West County Council, and the Hawera Borough and County Councils, as well as others to the south 

and west. 

10   P86, Taranaki Regional Council, Where We Stand – State of the Environment Report 2009.  

11   Biological oxygen demand (B.O.D.) is the amount of dissolved oxygen needed by aerobic biological organisms in a 

body of water to break down organic material present in a given water sample at certain temperature over a specific time 

period. Wikipedia. TRC describes it as an indicator of organic pollution. 

12   Escherichia coli (E. coli) are in themselves harmless bacteria, but they indicate the presence of faecal contamination. 

The cells are able to survive outside the body for a limited amount of time, which makes them ideal indicator organisms 

to test environmental samples. 

13   An indicator of the number of suspended particles in water. 

14   The chloride ion is formed when the element chlorine, a halogen, gains an electron to form an anion (negatively-

charged ion) Cl−. It is a useful chemical indicator of river/groundwater faecal contamination, as chloride is a non-

reactive solute and ubiquitous to sewage and potable water. Wikipedia. 

15   Conductivity is an indicator of the total dissolved mineral content of water.  

16   Taranaki Regional Council, 1994, Riverlands Eltham Ltd Monitoring Annual report 1993/94, Technical Report 94-12, 

P16: Sewage fungus is usually the result of an excess of small organic compounds in an insufficiently treated waste, 

which is discharged to a waterway which provides insufficient dilution. These compounds are utilised by such bacteria as 

Sphaerorotilus sp., which can proliferate to produce thick slime growths which eventually smother the normal riverbed 

algae and macro-invertebrate communities. These bacterial growths are heterotrophic and therefore consume oxygen 

through respiration, which can results in decreasing oxygen levels, further reducing habitat qualities. 

                                                 

http://www.teara.govt.nz/en/biographies/2c17/1
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17   A sewerage treatment pond is aerobic when there is sufficient oxygen in the water for bacteria to survive and do their 

work breaking down organic material. 

18   Royds Garden Ltd, Dunedin, 1994, South Taranaki District Council, Eltham Wastewater Management Plan. 

19   Eltham’s current population is below 2000. 

20   Wikipedia, 2012: An anaerobic lagoon is divided into two distinct layers: sludge and liquid. Anaerobic digestion is a 

series of processes in which micro-organisms break down biodegradable material in the absence of oxygen. The sludge 

layer is a more solid layer formed by the stratification of sediments from the manure. After a while, this solid layer 

accumulates and eventually needs to be cleaned out. The liquid level is composed of grease, scum and other particulates. 

If surface aeration is not applied, a crust will form that will trap heat and odors. Anaerobic lagoons should retain and treat 

wastewater from 20 to 150 days. Lagoons should be followed by aerobic…lagoons to provide further required treatment. 

Anaerobic lagoons have been shown to harbour and emit substances which can cause adverse environmental and health 

effects. These substances are emitted through two main pathways: gas emissions and lagoon overflow.  

21   Environment Court decision No. W 49 /2003, TRC v South Taranaki District Council. An application for an 

enforcement order under section 316 of the Resource Management Act 1991: http://www.nzlii.org/cgi-

bin/sinodisp/nz/cases/NZEnvC/2003/273.html?query=taranaki%20regional%20council 

22   Taranaki Regional Council, 1999, Riverlands Eltham Ltd Monitoring Annual Report 1998/99, Technical Report 99-

100. 

23   The previous discharge limit of 1000 cubic metres a day had already been upped 50% to 1500, but that was already 

being exceeded. 

24   World Health Organisation, 2012: Nitrate poisoning can cause methaemoglobinemia, which is characterised by 

reduced ability of the blood to carry oxygen because of reduced levels of normal haemoglobin. It is uncommon. Infants 

are most often affected, and may seem healthy, but show signs of blueness around the mouth, hands, and feet, hence the 

common name “blue baby syndrome”. http://www.who.int/water_sanitation_health/diseases/methaemoglob/en/  

25   Ministry for the Environment: http://www.mfe.govt.nz/environmental-reporting/freshwater/groundwater/nitrate/   

26   Ibid, Biomonitoring report, February, 2012.  

27 A telpherage-way is an aerial cable car system for passengers and/or freight. 

28 Taranaki Regional Council, July 6, 2010, Document 777093, letter to Dr J Wright, Bedford G K, Stratford. In part, this 

states: In summary: if ‘New Zealand’s dirtiest river’ never exceeds periphyton guidelines, is not susceptible to excessive 

periphyton, is showing significant improvement in its overall ecological health, is in better health than half the rivers in 

the NRWQN (National River Water Quality Network), and is the subject of ongoing efforts to lift its quality, then is that 

not a somewhat reassuring picture?  

29 Pers. comm. 

30 Stark, J D, 1998, New Zealand Journal of Marine and Freshwater Research, Volume 32, Issue 1: The SQMCI (Semi‐
Quantitative MCI) responds to changes in community dominance in a similar manner to the QMCI, but requires fewer 

replicate samples to achieve the same precision. In situations where macroinvertebrate densities are not required, the 

SQMCI provides a similar assessment to the QMCI with less than 40% of the effort, thus reducing the cost and/or 

improving the scientific defensibility of biomonitoring programmes. 

31   The limitations of riparian planting in terms of its limited impact on groundwater movement towards streams are 

discussed in Chapter 1. 

32    Stancliff, Allen, 2008, Submission on behalf of the Taranaki Fish and Game Council, to the Environment Court, in 

the matter of applications for resource consent by Normanby Power Ltd, P7: The most likely inhibiting factor is the 

relatively high turbidity of the Waingongoro, provided in part by the Mangawhero Stream, which reduces the amount of 

light reaching the riverbed and consequently the amount of periphyton growth.  It is thought that once the Eltham 

oxidation pond discharge is removed from the Mangawhero Stream (within the next two years), the turbidity in the 

Waingongoro River will decrease and periphyton growth will be less restricted (TRC 2007a).  While removal of the 

discharge will also reduce nutrient loadings to the river, nutrient concentrations are unlikely to reduce to levels that will 

inhabit the growth of periphyton. 

33   Building a fish pass there will cost an estimated $80,000. 

http://www.nzlii.org/cgi-bin/sinodisp/nz/cases/NZEnvC/2003/273.html?query=taranaki%2520regional%2520council
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