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Abstract
Background: In times of heavy rain, dilute sewage and storm water overflows from the
Inglewood municipal oxidation ponds’ system into the Kurapete Stream. Pathogenic
organisms from human waste are carried into the stream. The principal health risk
associated with exposure to contaminated water is infection, leading to gastrointestinal
illness, skin infections and respiratory infections. Exposure to contaminated freshwater can
occur though direct contact and ingestion, by drinking or eating food taken from the stream,
notably fish, eels and watercress.

Aim: The primary aim of the Kurapete Stream Health Risk Assessment is to identify whether
there is a public health risk due to overflows from the Inglewood municipal oxidation ponds’
system, down the Kurapete Stream. To do this, I will have to find records of water
contamination measurement in Kurapete Stream, identify who might access the stream,
whether foods such as watercress or eel are harvested from the stream and if there is any
correlation to communicable disease in the population. All aspects will be used to estimate
the human health risk from anticipated exposure.

Methods: To establish whether stakeholders were accessing the river, I interviewed all
landowners with the Kurapete stream on their land, using a set questionnaire. The full
length of the stream, from the oxidation ponds to the meeting with the Manganui river was
walked and photographed.

Results: A total of 66 landowners with property on either side of the Kurapete Stream were
interviewed. Of these, 14 landowners had properties with the stream running through
them, while the remaining 52 properties were near the stream, but had no direct access to
the stream. No landowners were recorded to fish or collect watercress in the Kurapete, but
there were 4 landowners who have tried to, or still eel in the stream, since the diversion of
wastewater in 1999. However, the eels caught were released and not eaten. Walking the
length of the river, revealed that there were places where swimming could take place, but
around these areas there was no evidence of paths of human access. There was no
watercress spotted in the main section of the stream and nothing found to show areas
where fishing or eeling had taken place.

Conclusion: Although there is, at times, an environmental hazard due to sewage overflow
caused by heavy rain fall, the contact with the stream is so limited that the public health risk
is relatively insignificant. There does not seem to be sufficient human activity in the
Kurapete Stream to warrant greater control of access and signage.

Background:
The Kurapete Stream is a small tributary of the Manganui River, in the Waitara catchment,
flowing through farmland and Everett park for 9km, after passing the Inglewood Municipal
Oxidation Ponds’ System. Previously to 1999, all municipal wastewater was discharged into
the Kurapete Stream.
In 1999, wastewater was redirected to the New Plymouth wastewater treatment plant via
the former Moa-Nui dairy pipeline 4. The Oxidation Ponds were redesigned to be utilised as
overflow facilities during periods of heavy rainfall due to the capacity of the Moa-Nui
pipeline being limited to about 44 L/s. A rock filter was incorporated into the design to treat
the pond water to minimise the impacts of effluent discharge into the Kurapete Stream 4.
Accordingly, the New Plymouth Distract Council holds a renewed water discharge permit,
1449, allowing the intermittent discharge of wastewater into the Kurapete Stream on
occasion of peak wet weather 4. The consent will expire in June 2015 and will see a detailed
review of the system and circumstances carried out to evaluate need for a re-grant of
consent 4.
In an attempt to reduce the overflow volumes, $100,000 per annum of the New Plymouth
District Council has been directed to inspection and maintenance of the Inglewood
wastewater system 4. Programmes focussed on faulty manhole replacement, lateral
replacement and sewer repair have been established, as well as defined requirements on
the depth of new storm water systems and their ongoing separation from the sewage
system 4.
In the Freshwater contact recreational water quality at selected Taranaki sites, State of the
Environment Monitoring Report 2012-2013, of the Taranaki Regional Council, high levels of
E. coli were measured in the Kurupete Stream, downstream from the oxidation pond,
following substantial flooding 1. High levels of E.coli can be indicative of other mammalian
gut microbiota, such as Campylobacter, Giardia, verotoxic E. coli, Cryptosporidium and
Salmonella, correlating to a freshwater contamination from the oxidation ponds’ system 2.
The principal health risk associated with exposure to contaminated water is infection,
leading to gastrointestinal illness, skin infections and respiratory infections. Exposure to
contaminated freshwater can occur through direct contact and ingestion, by drinking or
eating food taken from the stream, notably fish, eels and watercress 5.
Eel grow best in high nutrient water, such as those associated with agricultural catchment 5.
Their preference for such habit could be a contributing factor for the associated increased
levels of chemical hazards with the fish. Eel can be frozen or dried, and are usually eaten
after smoking or cooking.

Watercess (Nasturtium officinale) is a creeping aquatic perennial herb that grows along the
margins of slow-moving rivers, streams, ditches and drains 6.Their leaves are eaten raw as a
salad vegetable, or the whole plant is cooked as a vegetable or part of soups 6.
Watercress can be a high risk food if it is collected from areas contaminated by human or
animal waste. Watercress can bioaccumulate heavy metals and has also been associated
with bacterial pathogens - Campylobacter in particular 7.
Sewage treatment generally involves three stages. Primary treatment consists of separating
heavy solids from lighter solids, by temporarily holding the sewage in a quiescent basin. The
settled and floating materials are removed 8.
The remaining liquid may be discharged or subjected to secondary treatment to remove
dissolved and suspended biological matter. Secondary treatment is typically performed by
indigenous, water-borne micro-organisms in a managed habitat 8.
Tertiary treatment occurs in order to allow re-introduction into a highly sensitive or fragile
ecosystem, such as for irrigation, or groundwater recharge, or for agricultural purposes 8.
Kurapete Stream seems to have limited public access, as it flows largely through farmland,
although in one place it comes very close to the Everett Park, a recreational and picnicking
area.
Quality of rivers also has cultural significance in New Zealand. Māori perceive waterways to
carry their own mauri (spirit), and so the rivers are intrinsically connected to the people and
everything else in the world. In this way, an altered or contaminated river has a degraded
mauri 3.

Methodology:
The primary aim of this study is to identify who is at risk of microbial exposure due to
sewage overflow into the Kurapete Stream, in Inglewood.
The initial researching process involved gathering water quality data from the stream, for a
variety of times, particularly following heavy rain. This was done by contacting the Regional
and Distract councils, and setting up meetings so that professionals in the area of
freshwater, such as Chris Fowles and Kimberly Hope, who assisted in accessing this
information. The water of interest was that taken from the section of Kurapete Steam,
between the Inglewood municipal oxidation ponds’ system and Everett Park, and also the
Manganui River, downstream and near the joining of the Kurapete Stream.

An important step in the river review was observing and photographing the Kurapete
Stream from where it flows, adjacent to the oxidation ponds, to its mergeance with the
Manganui River at Everett Park. I walked this length of the stream, wearing appropriate
safety gear, after assessing the safety issues involved and taking photos with a waterproof
camera. I was looking for areas of recreational use, including swimming and fishing spots, as
well as watercress patches, along the stretch of stream.
To quantifiably assess human access to the river, I interviewed property owners along the
stretch of stream indicated. As it was too difficult to find phone numbers for all addresses, I
conducted face-to-face interviews using a pre-set questionnaire. The interview involved
asking whether the landowners or their families, use the river and for what reason they do.
Additionally, I asked whether they know of any others, or allow others to access the river,
and for what reasons. Particular activities of interest were swimming, eeling and watercress
collection. A few days before I conducted the interviews and walked the length of the river ,
I dropped off letters to letter boxes, which explained the aims and issues of my research,

and let the households know that I would like to access their land and ask them a few
questions.
Another important stakeholder was the Hapu of the area. I identified this as Ngati Manu.
Unfortunately, the elders and the tiaki (guardian), that would have had extensive
knowledge of the river, had all passed away, so I was unable to talk with anyone who could
let me know of the significance of the stream to their whakapapa.
As it was obvious that the number of people accessing the stream for recreation or food
collection was very limited, there was no significant potential health risk associated with the
environmental hazard. For this reason, there was no reason to talk with General
Practitioners in the area and look at notifiable waterborne communicable disease records in
the Public Health Unit.

Results:
A total of 66 landowners with property on either side of the Kurapete Stream were
interviewed. This involved addresses on Tarata Rd, Bristol Rd, Everett Rd, Clark Rd, Lincoln
Rd and Lincoln East Rd. Of these, 14 landowners had properties with the stream running
through them, while the remaining 52 properties, were near the stream but had no direct
access to the stream. On the Lincoln Rd side of the stream, the land that had access to the
river was largely that of farmers who lived in other locations.
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In total 62 of the landowners interviewed did not access the stream for any recreational
reasons. No fishing or watercress cress collection was recorded to occur in Kurapete, from
the interviewing process. However, 4 landowners did say that they had eeled or allowed
access for others to eel on their property since the diversion of wastewater in 1999.
Of these cases, the first was a report of a landowner allowing a man to eel on their farm,
which accesses the Kurapete, but this hadn’t happened for 7 years. The second case was,
again a landowner who had allowed a man onto the farm to eel for just one night, but what
he had caught he had released. The third case was a couple whose own property had no
access to the stream itself, but with permission they crossed land at the back of their
section to eel reasonably frequently. Likewise, everything that they caught they had
released. They did, however, allow their dogs to swim in the stream. They were not aware
of any bad health occurring from these activities for themselves or their dogs. In the final
eeling case, the landowner had tried eeling in the Kurapete, but had been unsuccessful in
catching anything, so instead preferred to eel in the pond on his property, which then ran
into the Kurapete, thus not being affected by any overflow from the Oxidation Ponds.
Only one landowner was recorded to have any other contact with the Kurapete Stream. This
was a case of cutting trees when the water level was very low, thus unlikely around a time
of heavy rain fall and sewage overflow.

Uses of the Kurapete Stream by landowners
70
60

Cases

50
40
30
20
10
0
Do not
access

Fishing

watercress

Eeling

Swimming

Cutting
trees

Contact type

Interestingly, 6 of the 14 landowners (43%) with access to the Kurapete Stream on their land
would like to be able to use the stream for recreational purposes. The idea of having a
swimming hole on their property seemed to appeal to landowners who had children living
with them. However, it was the awareness of the past and present water quality of the
Kurapete Stream that was stopping swimming from currently occurring.
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As part of the process of quantifying the potential for waterborne disease spread though
human contact with the Kurapete Stream, I walked and observed the length of the
Kurapete, from the section adjacent to the Oxidation Ponds’ System to the Manganui River.
This was a stretch of around 9km.

Kurapete Stream joining the Manganui River

The large majority of the stream is shaded by large trees and there have been extensive
riparian planting projects along the banks of the stream. There was a marked increase in
volume of water in the stream, probably being close to doubling in flow from the higher
point to the lower point, while the velocity was relatively constant throughout the stream.
There were a number of potential swimming holes, as there were places where the water
was deep and slower flowing. In these areas, I would walk both sides of the river looking for
areas of access, rope swings or anything linking to human activity. Nothing of substantial
evidence at such locations was noted.

Mostly the stream was surrounded, on both sides, by thick bush or spiked bramble.
Furthmore, as the river got closer to Everett park, the sides got steeper. This not only made
it hard for me to walk beside the stream, but would make it difficult to access from the

banks. In areas where the river was easily accessible, such as where cows crossed or there
were fords, the stream was shallow and swimming would be unthinkable. Overall, it seemed
very unlikely that any swimming occurs in the Kurapete Stream.

In this stretch of the Kurapete Stream, no watercress was found. This is likely due to the
water flowing too quickly for watercress to grow. According to landowners, there is
watercress present in the tributaries of the stream, but I did not venture further into the
catchment of the Kurapete, as these areas are not affected by overflow from the oxidation
ponds’ system.
I did not see any fish or eels while walking down the river, but this is no surprise, as they
would have heard me coming and stayed away. There are known to be eels in the river, and
likely fish as well, however, none seem to be taken from the stream for food.
There is a traffic bridge built over the stream, just before it flows into the Manganui River. I
expect if the public where to access the stream to fish, eel or even swim, this would be the
easiest place to do so. Yet, talking to staff of the Recreational Centre 200m up the road, who
drive over the bridge daily, there were no accounts of seeing people fishing, eeling or
swimming in the stream here.
There were places along the stream that human activity was
evident. A piece of wood with nails was found attached to a tree
by rope. It was not obvious to me what its use or reason was.
There were also a number of wires, pipes and bridges that ran
over the stream. None of these seemed to link to recreational
use of the stream.

Conclusion:
Although there is, at times, an environmental hazard due to sewage overflow during heavy
rain fall, the contact with the stream is so limited that the public health risk is relatively
insignificant. The current safety measures should be continued. The water quality testing in
the Kurapete stream is important in closely monitoring the progress of the streams’
ecosystem regeneration since the redirection of treated sewage from the stream, in 1999.
After times of heavy rain, E.coli measuring will continue to be a useful tool for establishing
the amount of contaminant which has overflowed into the stream.
However, there does not seem to be sufficient contact with the Kurapete Stream to warrant
greater control of access and further signage. The Manganui River should also continue to
be monitored, as there is recreational activity which occurs in Everett Park and further down
stream. In times when sewage overflows and runs into Everett Park, warning signage will
still be a necessary precaution, but there is no need for anything more extensive.
Hopefully, sooner rather than later, the overflowing of the Inglewood Municipal Oxidation
Ponds’ System will stop occurring and the contamination hazard will, likewise, cease to be
an issue. There are some very beautiful sections in the stream, which need to be protected
and left to flourish. With further riparian planting and fencing off of stock, the stream may
well be clean enough to safely swim, fish, eel and collect watercress.
Inability to contact all of the land owners within the surveyed area limited the power of the
study. There were 7 stakeholders whom I could not contact the 4 times that I door knocked
houses of landowners within the area. From talking to neighbours, 3 of these landowners
were away on holiday during the period. Furthermore, some of the land on the Lincoln Road
side of the stream was owned by farmers who did not live on the land. I did not contact
them, as I felt it unlikely that they or their families would use the stream for recreational
purposes, yet, without conducting interviews of these stakeholders, we cannot be sure of
this.
The data gained from the interviewing process is still potentially subject to information bias.
It is possible that the individuals that I talked to were not aware of all activities that
occurred on their land, or they could have felt embarrassed of their hazardous activity,
when talking to a TDHB staff, if they did in fact take food from the stream.
The conclusions I drew about the limited access to the river, have only so much value.
Clearly, as I was accessing the river, it was possible for others to do so too. Also, it was very
difficult to tell whether eeling had occurred from a single day’s observation. It was even
known that eeling had recently occurred in these waters, but I did not notice any evidence
of this.
Unfortunately, it was not possible to talk to anyone from the local Iwi who knew the
background of the stream or who acted as the Kaitiaki (gardian) for the stream. Thus, I can

only assume that the stream did not hold huge cultural significance for Maori as it was
small. Yet, this is only speculation.

Recommendations:
•
•
•
•
•
•

Continued close environmental monitoring of the Kurapete stream and Manganui
River
Further riparian planting along the banks of the Kurapete
Controls to stop cow access and effluent flowing directly into stream
Continue to minimise frequency of overflow
Continue NPDC wastewater refinement programmes to achieve goal of nil overflow
Signs to be places at Everett Park ever time there are sewage overflows into the
Kurapete Stream,
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