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Executive summary

This survey of seventeen freshwater contact recreational sites in the Taranaki region was the
eighteenth of an on-going programme designed to annually monitor the bacteriological
quality of lakes, rivers and streams at popular contact recreational sites during each bathing
season. It forms a component of the State of the Environment bathing beaches trend
monitoring programme, which commenced in the 1995-1996 summer period. Two sites (at
Lakes Ratapiko and Opunake) were monitored in this programme during this 2013-2014
period for the eighth time, partly as a component of the more recently instituted
cyanobacteria programme (covering four lakes) instigated after consultation with Taranaki
Healthcare. A site in the lower Waitara River was added in the 2010-2011 period at the joint
request of Taranaki Healthcare and NPDC and two additional sites in the lower reaches of
the Waiwhakaiho River and Te Henui Stream (both adjacent to the New Plymouth
walkway) were included in the programme in the 2012-2013 period. The Waimoku Stream
monitoring has been reduced to a three-yearly frequency and was monitored again over the
current period. The seventeen sites have been graded for recreational suitability (SFRG)
according to MfE, 2003 guidelines, in part based upon the immediately preceding five
seasons of monitoring data (where such data existed) although short-comings of this
grading methodology are acknowledged. A re-assessed SFRG also has been provided by
inclusion of the current season’s data for comparative purposes and this showed minimal
change although several sites had fewer exceedances of the microbiological water quality
guideline over this latest five year period.

A further site (Lake Rotokare) has been monitored since 2007, principally for cyanobacteria.
The additional comprehensive flowing water benthic cyanobacteria monitoring (at nine
river /stream sites) which was undertaken in the current period has been included for the
tirst time in this state of the environment programme.

The results of the 2013-2014 survey have continued to illustrate variability in bacteriological
water quality, with the highest water quality achieved at the Urenui River estuary and lower
Patea River sites where marked seawater intrusion is the norm (under high tide conditions),
Lake Ratapiko, and Waiwhakaiho River (at Merrilands Domain). Impacts on bacteriological
water quality at some sites, particularly the lower reaches of the Waiwhakaiho River, Te
Henui Stream, Waimoku Stream, and less frequently at Lakes Opunake and Rotomanu,
were due principally to resident wild fowl populations in the vicinity of recreational usage
sites (as confirmed by inspections and more recently by DNA marker surveys).

In terms of E. coli, bacteriological water quality showed some improvements in the latest
survey period in comparison with historical surveys. The total number of samples falling
within the “Alert” or “Action” categories (26% of samples) was 2% lower than the average of
all the previous seasons and was heavily influenced by three urban sites where bird life
were mainly responsible for these exceedances (17% of all sites” samples).

One site (Waimoku Stream at Oakura beach) recorded all single samples in either the ‘Alert’
or the “Action” mode of the MfE, 2003 guidelines while two other sites (Te Henui Stream
near East End beach and Waiwhakaiho River opposite Lake Rotomanu) recorded twelve
single samples in either mode. Eight other sites exhibited occasional single sample entries
into the ‘Alert’ mode of the 2003 guidelines at some time during the season. However, only
one of these sites had a count which entered the “Action” mode, a decrease in the number
and frequency of exceedances in comparison with most previous seasons’ results.



To a certain extent these exceedances were probably a feature common to the mid and lower
reaches of rivers and streams draining developed (particularly agricultural) catchments
throughout New Zealand.

Birdlife contributed to exceedances from time to time particularly at three sites where on
occasions recreationalists fed the birds. Minimal follow-up sampling was performed when
deemed necessary following exceedances of the “Action” limit as in most cases
bacteriological quality was found to have returned to typical levels within short time frames
or the causes were well established from historical data. Permanent health warning signage
had been erected at two sites by the New Plymouth District Council (on the direction of
Taranaki District Health Board) following past exceedances of “Alert’ levels [at Oakura (for
past Waimoku Stream issues) and Waitara (where vandalism of signage has been an issue)]
and signage was required at the lower Waiwhakaiho River and Te Henui Stream sites but
sporadic single sample ‘Alert’ level exceedances at other sites were not necessarily
signposted.

Temporal trends over the 1996-2014 period have been evaluated for the thirteen sites that
have ten years or more data (and will continue to be assessed annually). Two sites
(Waimoku Stream and lower Waiwhakaiho River) have shown statistically significant
increasing trends, while two other sites (Te Henui Stream and Oakura River) have shown
strong, but not statistically significant, increasing trends in median E.coli counts. Only one
site (Waingongoro River at Ohawe Beach) has shown a strong but not statistically significant
decreasing trend in median E. coli counts. However these median counts have reached
‘Alert’ or “Action’ levels at only three urban sites where birdlife issues have been
documented. No other sites have shown statistically significant trends (positive or negative)
in seasonal median E. coli counts.

Elevated enterococci to faecal coliform ratios have typified ponded sites near the
stream/river mouths from time to time, possibly as a result of vegetative sources of
enterococci and/or more prolonged survival in ponded freshwater environments, under
high tidal conditions and often where saltwater penetration occurred.

Additional sampling (in accordance with the MfE, 2003 guidelines) at two principal usage
sites (Lake Rotomanu and Waiwhakaiho River) coincided on a few occasions with wet
weather conditions but resulted in minimal increases in the overall median bacteriological
numbers at both sites. Two additional exceedances of limits occurred at the river site but
none at the lake site as poorer river bacteriological quality followed the wet weather events.

Cyanobacteria blooms were recorded at Lake Rotokare from December 2013 with numbers
peaking in mid summer. These numbers necessitated warning notices to avoid contact
recreation on these waters during mid summer but levels had fallen to low numbers by mid
February 2014 when the lake was able to be opened for contact recreation. Moderate
cyanobacteria numbers were found in Lakes Opunake and Ratapiko but only in mid
summer with six instances of low numbers present in Lake Rotomanu. Benthic
cyanobacteria were found occasionally in most of the nine rivers and streams monitored but
no coverage percentages exceeded the health guidelines at any time. One site (Manganui
River) reached the “Alert’ level on two occasions.

Timely reporting of the results of bacteriological water quality and cyanobacteria
numbers/cover was undertaken by use of the Taranaki Regional Council website



(www.trc.govt.nz) as well as liaison with territorial local authorities and the Health
Protection Unit of Taranaki District Health Board (who also utilised its website) throughout
the survey season of 2013-2014.

It is recommended that annual bacteriological monitoring of selected freshwater sites be
continued (in conjunction with the coastal bathing water programme) by use of a similar
sampling format over a five month (November to March inclusive) contact recreational
period to provide information for trend detection purposes and for assessment of suitability
for contact recreational usage. Cyanobacteria monitoring at the four lakes sites and nine
stream/river sites at a lesser frequency is also recommended to continue. A further
recommendation involves appropriate scheduling of the annual round of dairy wastes
disposal systems and advice provided in relation to stock access to watercourses to attempt
to reduce the frequency of exceedances of recreational limits particularly in catchments
where historical problems from this source have been located.
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Introduction

The microbiological water quality at bathing beaches along the Taranaki coast has
been monitored by the Taranaki Regional Council (and its predecessors) since 1979,
with systematic surveys undertaken since 1987. A more comprehensive annual
bathing beach monitoring programme was first implemented during the 1995-1996
summer as an ongoing component of the state of the environment monitoring (SEM)
programme for the Taranaki region.

Freshwater bathing and recreational sites were added during the 1996-1997 summer
and integrated within the bathing beach bacteriological water quality monitoring
programme in order to maximise the efficiency of field sampling procedures and
protocols. This format has been continued in the summer periods since this date with
an additional component of cyanobacteria monitoring instituted at three lake sites
since the 2006-2007 summer and an additional lake site in 2007-2008 and nine river
and stream sites monitored for the benthic cyanobacteria component of the SEM
periphyton programme. These results are also reported as appropriate in the current
report.

The SEM bathing water quality programme has three objectives:

- to characterise the bacteriological and cyanobacterial quality of principal
recreation waters in the Taranaki area, and more specifically to determine their
suitability for contact recreation;

- toidentify changes in contact recreational bacteriological water quality over
time. Therefore the detection of trends is an important component in programme
design; and

- toassess water quality in relation to recreational water quality guidelines.

[Note: Contact recreation concerns water-based activities involving a high probability of
accidental water ingestion. This mainly applies to bathing, but may also include water- and
jet-skiing, surfing, boardsailing etc. Bathing, kayaking, and water skiing are the principal
freshwater contact recreational usages identified.]



2.1

2.2

Contact recreation water quality standards and
guidelines

Prior to 2003, the Council has used guidelines for the management of recreational
and marine shellfish-gathering waters (MfE, 1998) which replaced the provisional
guidelines (DOH, 1992). These guidelines were developed (by MfE and MoH) to
assist water managers to implement the Resource Management Act (1991) and the
Health Act (1956) for the purposes of shellfish-gathering and contact recreation (refer
to previous annual reports for more information on these historical guidelines). Since
2003 new guidelines are now relevant to this programme. These guidelines are
detailed below.

Freshwater microbiological water quality guidelines (2003)

Guidelines have been prepared by Ministry for the Environment in conjunction with
the Ministry of Health (MfE, 2003). Components of these guidelines include sanitary
surveys/inspections together with assessments of historical microbiological data
which, when combined, provide an overall suitability for recreation grade, which
describes the general condition of a site based on both risk and indicator bacteria
counts. Changes to the E. coli freshwater recreational guideline values have been
made for the purpose of regularly assessing single samples against suitability for
recreation. The new freshwater guidelines are now more reflective of New Zealand
conditions. “Alert’ and “Action” guideline levels are used for surveillance throughout
the bathing season. They may be summarised as follows (with the marine levels
included as some of the Taranaki sites monitored are in the lower, tidal reaches of
rivers and streams).

Mode Acceptable Alert Action

(green) (amber) (red)
(Féeigﬁ??ém) <260 261-550 >550
Marine >280
(enterococci/100mls) <140 141-280 (2 consecutive samples)

Suitability for recreation grading (SFRG) of sites

The 2003 Microbiological Water Quality Guidelines (MfE, 2003) provide for the
grading of recreational water bodies utilising Microbiological Assessment Categories
(using historical data), and Sanitary Inspection Categories which generate a measure
of the susceptibility of water bodies to faecal contamination (ranging from high to
low risk). The SFRG therefore describes the general condition of a site based on both
risk and indicator bacteria water quality. A grade is established on the basis of the
most recent five years’ data and recalculation of a grade may be performed annually
although grades should be reassessed on a five-yearly basis.

SFRGs categories are very good, good, fair, poor, and very poor. Sites graded very
good, are those where it is believed they will almost always comply with the
guideline values for recreation, and there are few sources of faecal contamination in
the catchment. Consequently there is a low risk of illness from bathing. Sites graded
very poor are in catchments with significant sources of faecal contamination, and it is
generically considered that they will rarely pass the guidelines.



The risk of illness from bathing at these sites is deemed within the Guidelines to be
high, and swimming is not recommended. For the remaining beaches (good, fair and
poor) it is recommended that weekly monitoring be carried out during the bathing
season. The public will be informed when guideline values are exceeded and
swimming is not recommended (MfE, 2003).

All of the freshwater sites included in the bathing sites programme have been graded
by the Council according to these criteria, using all historical SEM microbiological
water quality data extending over the November 2008 to March 2013 period (i.e. the
five years immediately preceding the current season as required by the Guidelines).
The single site added in 2009-2010, Waimoku Stream, and one of the two sites added
to the programme in 2011-2012 have limited historical bacteriological data and only a
maximum of four year’s data have been collected for two of these sites over the
recent five year period. The relevant information is provided in Appendix 1 and is
summarised in Table 1.

Table 1 Suitability for recreation grade for freshwater sites for the period November 2008 to March

2013
. Microbiological assessment % of all samples
Site | :‘;’Ziign E.coli (nos/100ml SFR | notexceeding
Grade ‘Action’ level
Category | 959jle NS Category e
samples (ie: = 550 E.coli)

L Rotomanu: western beach High 2625 65 D Very poor 83
Waiwhakaiho R: Merrilands domain High 208 65 B Poor 96
Waiwhakaiho R at L.Rotomanu High 3340 52 D Very poor 40

Te Henui S: mouth High 4720 66 D Very poor 15
Patea R: King Edward Park High 580 65 D Very poor 93
Patea R. boatramp, Patea High 83 65 A Poor 100
Waingongoro R: Eltham camp High 355 65 C Poor 100
Waingongoro R: Ohawe beach High 903 65 D Very poor 92
Kaupokonui R: Beach domain High 480 65 C Poor 98

L Opunake: adjacent boatramp High 1625 65 D Very poor 89
Timaru S: Lower Weld Road High 470 65 C Poor 98
Waimoku Stream:Oakura Beach High 6000 40 D Very poor 0
Oakura R: d/s SH45 High 443 65 C Poor 98
Waitara R: Town wharf High 1239 52 D Very poor 90
Urenui R: estuary High 55 65 A Poor 100
Manganui R: Everett Park High 378 65 C Poor 98

L Ratapiko: boatramp High 164 61 B Poor 100

L Rotokare: adjacent boatramp Low 84 46 A Very good 100

Although all but one of the sites” SFRGs indicate possible high risks associated with
contact recreational usage, the poor to very poor gradings have been very strongly
influenced by the agricultural nature of the catchments in question (within the SI
category). The 5-year microbiological data however, indicate that all but two sites (Te
Henui Stream and lower Waiwhakaiho River) would not have entered the “Action’
guideline (ie would have exceeded guidelines) on more than 17% of all sampling
occasions, with fourteen sites achieving the guideline on 89% or more of occasions (ie
less than 12% exceedance).
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The Eltham camp site in the mid reaches of the Waingongoro River, the Urenui River
estuary site, the Patea River estuary site, and the Lake Ratapiko site have not reached
the “Action” mode during the previous five seasons, under the sampling protocols of
the SEM programme, and the beach Domain site in the lower reaches of the
Kaupokonui River, Everett Park site in the Manganui River, Lower Weld Road site in
the Timaru Stream, and SH45 site in the Oakura River entered this “Action’ level on
only one occasion.

As explained above, in general, these data indicate shortcomings in the grading
system set out within the Guidelines for these sites based upon landuse/ perceived
impacts and the use of extremes (95 % confidence levels) in bacteriological quality
data (ie the ‘worst case’ data), rather than actual monitoring data measured
throughout the bathing seasons. Council’s contact recreational water quality
programme results confirm that the Guideline gradings do not reflect the
recreational water quality experienced by recreational users. They show only
susceptibility and predominantly reflect perceptions and suppositions about how
some land uses might influence quality, as designated ‘risk factors’. It is the view of
the Council that when there is regular and systematic testing of the actual quality,
those results reflect actual levels and are far more informative to recreational water
users. Gradings should not be used to make any statement about how safe water
actually is for recreational purposes. Rather, the Council emphasises the importance
of results of systematic and on-going testing and public notification in terms of the
reporting of actual contact recreational water quality and assessments against
guidelines.

Cyanobacteria guidelines

In 2009, the Ministry for the Environment released an interim guidance document
entitled “New Zealand Guidelines for Cyanobacteria in Recreational Fresh Waters” (MfE,
2009). These guidelines provide a national alert-level framework for assessing the
public health risk from cyanobacteria associated with contact recreation in lakes and
rivers. Table 2 below shows the alert-level framework for benthic cyanobacteria.

Table 2 Alert level framework for benthic cyanobacteria

Alert level? Actions

Surveillance (green mode) o Undertake fortnightly surveys between spring and

Up to 20% coverage of potentially toxigenic cyanobacteria autumn at representative locations in the water body
attached to substrate. where known mat proliferations occur and where there is

recreational use.

o Take scrapings every second survey for microscopic
identification, to compare with visual assessments in
order to ensure cyanobacteria is being recorded
accurately, and to provide an indication of the species
present.




Alert level?

Actions

Alert (amber mode)
20-50% coverage of potentially toxigenic cyanobacteria

« Notify the public health unit.
o Increase sampling to weekly.

ttached t trate. . . L .
atiached o subsrate « Recommend erecting an information sign that provides

the public with information on the appearance of mats
and the potential risks.

o Consider increasing the number of survey sites to enable
risks to recreational users to be more accurately
assessed.

« |f toxigenic cyanobacteria dominate the samples, testing
for cyanotoxins is advised. If cyanotoxins are detected in
mats or water samples, consult the testing laboratory to
determine if levels are hazardous.

Action (red mode) o |Immediately notify the public health unit.

Situation 1: Greater than 50% coverage of potentially « If potentially toxic taxa are present then consider testing
toxigenic cyanobacteria attached to substrate; or samples for cyanotoxins..

Situation 2: up to 50% where potentially toxigenic * Notify the public of the potential risk to health.
cyanobacteria are visibly detaching from the substrate,
accumulating as scums along the river's edge or becoming
exposed on the river's edge as the river level drops.

a The alert-level framework is based on an assessment of the percentage of river bed that a cyanobacterial mat
covers at each site. However, local knowledge of other factors that indicate an increased risk of toxic
cyanobacteria (e.g., human health effects, animal illnesses, prolonged low flows) should be taken into account
when assessing a site status and may, in some cases, lead to an elevation of site status (e.g., from surveillance to
action), irrespective of mat coverage.

Over the relatively short period that planktonic cyanobacteria monitoring of lakes
has been undertaken, the guidelines outlined in Table 3 have been utilised (TDHB,
2006), as agreed with all parties at the time of the inception of this addition to the
programme.

Table 3 Planktonic cyanobacteria guidelines for
lake monitoring

Cyanobacteria cells per ml of water Mode
Between 2,000 and 15,000 Medium risk

More than 15,000 High risk




3. Programme design
3.1.1 Trend detection

It should be noted that the existing programme was designed and implemented prior
to the release of the 1998 and 2003 guidelines. Therefore, for trend detection
monitoring purposes, consistency in programme design is essential and will be
maintained where possible. Results are interpreted in this report with reference to

the 2003 guidelines for the purposes of comparative assessment with contact
recreational guidelines.

The locations of the seventeen sites sampled by the various components of the 2013-
2014 programme are shown in Figure 1 and summarised in Table 4.
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Figure 1  Location of freshwater contact recreation survey sites in 2013-2014

Having established its general state, sampling of the Waimoku Stream site at Oakura
Beach has been reduced in intensity by removing it from the 2011-2012 and 2012-2013
programmes with future sampling programmed for every third season (ie sampled
in 2013-2014). Two sites (Te Henui Stream at the mouth and lower Waiwhakaiho
River adjacent to Lake Rotomanu) were added to the 2011-2012 programme, in
recognition of increased recreational usage of these areas.

For sampling convenience all sites were included with the coastal bathing beaches
runs undertaken over the same five month period from early November 2013 to early
April 2014. Ten sites, relatively close to stream mouths, were potentially affected by
tidal influences (see conductivity data later in this report).



Table 4 Location of bathing water bacteriological and cyanobacteria sampling sites
Site GPS Location Site code Bacteriological Cyr?glr)‘gc‘:it(;ria C;:\a:lgzg:ia

L Rotomanu: western beach E 1696309 N 5678128 LRM000002 v v
Waiwhakaiho R: Merrilands domain E 1696059 N 5674931 WKH000800 v 4

Waiwhakaiho R at L.Rotomanu E 1696587 N 5678336 | WKH000950 v v

Te Henui S: mouth, East End E 1694213 N 5677047 THN000499 v v

Patea R: King Edward Park E 1710433 N 5644464 PAT000297 v v

Patea R. boatramp, Patea E 1727517 N 5596784 PAT000995 v

Waingongoro R: Eltham camp E 1710861 N 5635349 | WGG000492 v 4

Waingongoro R: Ohawe beach E1702531 N 5617624 | WGG000995 v v

Kaupokonui R: Beach domain E 1691110 N 5619893 KPK000995 v v

L Opunake: adjacent boatramp E 1674029 N 5632022 | LOP000001 v v
Timaru S: Lower Weld Road E 1697622 N 5669438 | TMR000497 v

Waimoku Stream:Oakura Beach E 1681725 N 5669851 | WMK000298 v

Oakura R: d/s SH45 bridge E1682721 N 5670440 | OKR000497 v v

Waitara R: Town wharf E 1707203 N 5682572 | WTR000922 4

Urenui R: estuary E 1720245 N 5683370 | URN000480 v

Manganui R: Everett Park E1711149 N 5669127 | MGNO000435 4 v

L Ratapiko: boatramp E1714913 N 5659488 LRP000050 v v
L Rotokare: adjacent boatramp E 1721182 N5631898 LRK000003 v

Sample collection, field measurements, and analyses were undertaken according to
documented Taranaki Regional Council procedures. It was intended that on average,
three samples would be collected from each of the sites in each month when
hydrological flow conditions permitted, within two hours of high tide (due to the
format of the coastal programme). However, late spring and early summer wet
weather affected the frequency of sample collection earlier in the period. Sampling
commenced in early November 2014 with only three of the sampling surveys
performed prior to January 2014 due to a wet late spring-early summer period. The
majority of the surveys were performed over the latter half of the summer and early
autumn period. Bathing water samples were normally taken between the hours of
0900 and 1800 hours (NZDST) with none collected within a three day period
following significant river/stream fresh conditions. [NB: regional differences in
rainfall patterns have caused difficulties at various sites in the past as localised
rainfall may impact on bacteriological quality on isolated occasions]. Where
necessary, a 2 metre sampling pole was used for bacteriological sample collection
immediately beneath the water surface and at a minimum of calf depth at the sites.
Thirteen samples were collected from all but the Lake Ratapiko site (10 samples)
during the season where the very low lake level (drained for hydro-electric
purposes) prevented sample collection on three occasions late in the period.

Samples were analysed for enterococci, E. coli and faecal coliform bacteria, turbidity
and conductivity. In addition, at each of the sites the following information was
recorded: time, water temperature, weather, colour/appearance, estimation of algal
cover on the streambed, number of bathers and other users, presence of wildfowl
etc., and flow characteristics. All sites” locations (map references and GPS) and
descriptions are stored in the Council’s Taradise and ESAM computer databases and
all analytical results were stored in the Lab database following standard sample
registration procedures.
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Results were posted on the Taranaki Regional Council website (www.trc.govt.nz) for
public and local health authority notification in particular, as soon as checking had
been completed. Mapping of the results was also included on the more recently
established Taranaki District Health Board website (www.tdhb.org.nz) in the 2013-
2014 season. Where results fell in the “Action” mode, further investigations (e.g.
sampling and inspections) were performed when considered necessary i.e.: where
historical databases and staff expertise indicated this was warranted. Cyanobacteria
information was included on the websites for all lake sites (and will be extended to
the river/stream sites in the 2014-2015 season).

Additional monitoring (MfE guidelines)

The revised guidelines (MfE, 2003) require weekly surveillance monitoring during
the 5-month recreational period, with a minimum of 20 data points collected,
regardless of weather conditions or state of the tide. Following consultation with the
three territorial local authorities and Taranaki District Health Board, TRC undertook
to add seven sampling occasions to the SEM protocol (13 dry weather samples per
season) at two of the most popular freshwater recreational sites (Lake Rotomanu and
Waiwhakaiho River at Merrilands Domain) in the 2003-04 period and this additional
monitoring has continued annually since. These seven sampling occasions were
systematically selected (one per week), where possible in weeks not sampled by the
SEM programme and were performed regardless of prior weather conditions or tides
but adhering to all other SEM programme protocols and using documented
sampling methods. Both sites were signposted advising the public of monitoring
activity. Also, the additional data were included on the TRC website [Note: These
data will not be used for future trend detection purposes as they do not comply with
the format of the originally established SEM programme].

Cyanobacteria monitoring

After consultation with Taranaki District Healthboard, cyanobacteria monitoring
commenced at each of the three lake sites in the 2006-2007 bathing season and has
continued to date including an additional lake site (Lake Rotokare). Cyanobacteria
can produce toxicity in recreational waters which pose risks to humans and animals
by contact or consumption during recreational activities. Lake samples were
collected for microscopic analysis and enumeration which were performed in the
TRC biological laboratory. A more comprehensive benthic cyanobacteria monitoring
programme for the river and stream sites was instigated over the 2013-2014 period,
the results of which are included in this report.

As part of the State of the Environment Freshwater Nuisance Periphyton monitoring
programme, the Council undertakes a series of benthic cyanobacteria surveys during
the recreational period each year. Monitoring is undertaken at nine sites within the
Taranaki region that are established as popular for swimming and other fresh water-
based activities.

The sampling period extends from 1 November to 31 March each year. Initially, the
surveys are carried out in accordance with the sample frequencies listed in Table 5,
which then may vary depending upon the percentage cover of benthic cyanobacteria
detected previously at a site.


http://www.trc.govt.nz/

Table 5 Frequency of samplin

g for benthic cyanobacteria

Percentage of cyanobacterial mat
cover per site

Level (MfE guidelines)

Frequency of sampling

Up to 20% Surveillance [green mode] Monthly sampling
20-50% Alert [amber mode] Fortnightly
>50% Action [red mode] Weekly

At each site, measurements at four transects, using five evenly spaced viewing
circles, were made across the streambed to a maximum depth of 0.6m. Of the
transects, two were established in riffle habitat and two in run habitat. Percentage
cover of benthic cyanobacteria was estimated in each viewing circle for cyanobacteria
mats greater than Imm thick. Samples of benthic cyanobacteria were taken for
laboratory analysis where species could not be identified on site. An average
percentage cover per transect was calculated from which an average percentage
cover for the site also was calculated. Average percentage cover results were then
interpreted using the MfE level framework guidelines in Table 5.
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Results
Introduction

Sampling times in relation to tidal conditions (particularly for estuarine sites, see
Appendix II), weather conditions and sites' usage information are contained in
Appendix III and IV. Timing of sampling in relation to river flows is illustrated by
Figures 7, 13, 18, 20 and 25. Those illustrate that the majority of the sampling
occasions coincided with steady to low river recession flow conditions. Very
occasionally sampling was affected by localised rainfall and/or a prior increase in
river flows. However, where possible no sampling was undertaken within three days
following significant river freshes. A total of 13 samples were collected at each site
during the period from early November 2013 to early April 2014 (with the exception
of Lake Ratapiko as explained earlier).

Sampling was confined entirely to weekdays during the period with no public
holidays included due to sampling personnel and laboratory schedules'
requirements. For these reasons, recreational usage of the waters was generally less
intensive, often with no apparent usage at the time of sampling. However, all sites
are known to be regularly utilised for bathing and other contact recreational
activities, particularly at weekends, dependent on suitable weather conditions (see
Appendix IV of TRC, 1999). The two additional sites included in the 2001-2002
programme (Patea River at Stratford and Waingongoro River at Eltham), and
monitored annually since then, have been identified as used locally for bathing and
other recreational purposes. The two lake sites (Ratapiko and Opunake) added to
the 2006-2007 programme are also used for these purposes, while Lake Rotokare
(added in the 2007-2008 season for cyanobacteria monitoring) is used extensively for
recreational boating activities. The lower Patea River site (added in 2007-2008 year
as a result of a Patea Wastewater Treatment Plant consent monitoring condition) is
used principally for boating purposes. The lower Waitara River site (added in 2009-
2010) is used for boating and bathing purposes, more so recently with the
construction of a new wharf in the town. The Te Henui Stream and lower
Waiwhakaiho River sites (added in 2011-2012) are both used for bathing (the latter
more particularly) as the New Plymouth coastal walkway has provided improved
access.

Presentation of results and discussion

All results are presented and discussed on a site-by-site basis for the sampling
period, which extended from 5 November 2013 to 3 April 2014 and totalled thirteen
sampling occasions at each site. The results for the sites with the additional (seven)
sampling occasions are also presented within the discussion for the two appropriate
sites.

4.2.1 Lake Rotomanu

4.2.1.1 SEM programme

At the times of the surveys there was minimal bathing usage of the lake recorded
although boating, water and jet-skiing, and/or picnicking activities were recorded at
the time of most of the sampling surveys.
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A few ducks and gulls were present on the lake or in the vicinity of the lake edge
throughout most the period and were often attracted to the immediate vicinity of the
sampling site by public feeding of the ducks. However, numbers were not as high as
recorded over previous seasons. Lake levels were relatively consistent throughout
the period. A wetland had been created in recent years at Peringa Park to improve
the quality of stormwater runoff entering the lake.

The data for this site are presented in Table 6 and illustrated in Figure 2, with a
statistical summary provided in Table 7.

Table 6 Analytical results for Lake Rotomanu

Time Cogi:::glty Bacteria Temperature | Turbidity
Date ; : X
(NZST) (mSim) E. coli Enterococci | Faecal coliforms 0) (NTU)
(nos/100ml) | (nos/100ml) (nos/100ml)
05.11.13 | 0815 125 60 9 63 18.9 54
181113 | 1045 13.0 84 16 84 213 13
16.12.13 | 1030 12.7 96 32 110 24.6 10
16.01.14 | 1050 13.0 8 7 8 219 4.1
20.01.14 | 1040 13.1 77 29 79 215 6.7
30.01.14 | 1040 13.2 12 5 12 212 5.7
03.02.14 | 0930 134 60 42 62 222 33
17.02.14 | 1215 14.2 15 14 16 24.6 79
20.02.14 | 1345 14.4 28 9 28 26.3 49
06.03.14 | 0940 14.7 52 270 56 20.2 39
21.03.14 | 0930 14.5 120 40 120 20.0 45
31.0314 | 1110 14.7 90 80 92 - 33
03.04.14 | 0940 15.0 31 8 31 19.7 35
Lake Rotomanu at Western Beach
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Figure 2  E. coli numbers for Lake Rotomanu during the regular season
(Note: Action limit >550/100 ml [single sample: Alert limit => 260 nos/100ml [single sample])
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Table 7 Statistical results summary for Lake Rotomanu

Parameter Unit Number Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 125 15.0 134
E. coli nos/100ml 13 8 120 60
Enterococci nos/100ml 13 5 270 16
Faecal coliforms nos/100ml 13 8 120 62
Temperature °C 13 18.9 26.3 214
Turbidity NTU 13 3.3 13 49

The lake, which is close to the coast, is replenished from time to time by inflow from
the nearby Waiwhakaiho River. Water quality was relatively good with some
improvement in clarity (median turbidity: 4.9; range: 9.7 NTU). The variability in
clarity was possibly a result of fluctuating concentrations of suspended algae. Water
temperatures were relatively high (above 20°C) through most of the period with a
high maximum of 26.3°C (in mid February 2014) and a range of 7.4°C. Conductivity
had a narrow range through the season.

Generally bacteriological quality was relatively good considering that the inflow to
the lake is from the lower reaches of a river draining a developed catchment.
Elevation in numbers of E. coli (in excess of 100 per 100 mls) was found on two
occasions but no counts exceeded the “Action” mode at any time and none reached
the “Alert’ level. Therefore, NPDC signage discouraging lake usage was not required
to be erected at the lake, dissimilar to the case in most previous seasons.

4.2.1.2 Comparison with guidelines

Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 8.

Table 8 Bacterial guidelines performance at Lake Rotomanu [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 0[0] 0[0]

(Designation: freshwater contact recreational area)

No samples exceeded the “Action” mode during the period, and no single sample was
recorded within the ‘Alert’ mode.

4.2.1.3 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen seasons’ E. coli surveys data is
presented graphically in Appendix V for all sites. These summer data for the Lake
Rotomanu site are summarised in Table 9 and illustrated in Figure 3.
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Table 9 Summary of E. coli bacteriological water quality data (nos/100ml) for all summer
surveys at Lake Rotomanu to date
Summer | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 1011 | 1112 | 1213 | 13/14
Minimum 3 12 7 7 1 K 9 20 <3 6 7 54 51 23 6 46 23 8
Maximum | 899 740 200 140 90 980 2200 | 5500 | 220 380 3000 | 1200 |6000 | 3600 150 2300 | 430 120
Median 32 46 79 25 14 110 92 120 1 68 72 180 220 100 34 120 100 60
lOOOO;\\\\\\\\\\\\(\)\\\\\;

~ 1000 £ |

g r * Figure 3  Box and whisker plots
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The more recent trend of moderately high median E. coli numbers in recent years was
not found over the summer of 2013-2014 when a much narrower range of counts was
recorded. The median value was the seventh lowest to date and the maximum count
was the second lowest to date and remained well below the “Alert” level of the 2003
MIfE guidelines.

Trend analysis of these median E. coli numbers has been performed for the eighteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 4) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hochberg False Discovery
Rate (FDR) analysis.
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Figure4  LOWESS trend plot of median E. coli numbers

(per 100ml) at Lake Rotomanu for the
1996-2014 period

Overall, a positive, but not statistically significant increase in median E. coli numbers
has been found over the eighteen seasons of monitoring although median numbers
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have trended slightly downwards over the latest five seasons. None of these seasonal
medians have exceeded the “Alert’ or “Action” modes.

4.2.1.4 MfE guidelines additional sampling

Seven additional samples were collected randomly under varying weather
conditions during the survey season. No bathing, but some boating (water and jet-
skiing) and picnicking were noted on these occasions. Ducks were present in low
numbers on the lake on all occasions, Canadian geese on one occasion, and dogs
were recorded on the banks frequently. Three surveys occurred by chance following
wet weather some time in the preceding three days.

The data from these additional surveys are presented in Table 10, illustrated and
statistically summarised (with the 13 SEM samples” data) in Figure 5 and Table 11
respectively.

Figure 5

E. coli numbers for Lake Rotomanu for the 20 sample extended survey

Table 10 Lake Rotomanu additional seven water quality samples’ results
. Conductivit . -
Time y @20°C Bacteria Temperature | Turbidity
Date , Enterococc )
E. coli . Faecal coliforms
(NZST) (mS/m) i (°C) (NTU)
(nos/100ml) (nos/100ml) (nos/100ml)
25.11.13 0900 136 60 7 60 238 6.9
10.12.13 0930 12.3 88 32 88 21.0 5.0
13.01.14 0925 12.7 28 19 40 212 52
27.01.14 0925 131 40 11 40 21.0 40
10.02.14 0930 13.7 26 15 26 20.5 33
25.02.14 0805 145 21 13 21 223 5.0
11.03.14 1015 14.9 69 53 71 20.9 38
Lake Rotomanu at Western Beach
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Table 11  Summary statistics for SEM and additional samples at Lake Rotomanu

Parameter Unit Number Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 20 12.3 15.0 135
E. coli nos/100ml 20 8 120 56
Enterococci nos/100ml 20 5 270 16
Faecal coliforms nos/100ml 20 8 120 58
Temperature °C 20 18.9 26.3 21.2
Turbidity NTU 20 3.3 13 5.0

The additional sampling resulted in very little change with a small decrease (of 4
E.coli per 100 mls) in the overall seasonal median bacteria number. These additional
surveys’ bacteria counts had a narrow range (21 to 88 E. coli per 100mls and a lower
median (40 E.coli per 100 mls) than the standard SEM sampling survey range, despite
the proximity of wet weather to three of the sampling survey occasions.

4.2.1.5 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 12.

Table 12  Bacterial guidelines performance at Lake
Rotomanu [% of 20 samples]

Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Simgle sample Single sample
261-550/100ml >550/100ml
E. coli 0[0] 0[0]

(Designation: freshwater contact recreational area)

There was no change in the number of exceedances of the single sample ‘Alert” and
‘Action” modes with the additional monitoring, as no additional exceedance of the

‘Alert’ level or of the “Action” level occurred despite recent wet weather conditions
and higher river flows on occasions.

4.2.1.6 Cyanobacteria

No visual surface algal blooms were recorded during the season with slightly less
turbid lake water quality noted during the season. Microscopic scans of samples
found small numbers of cyanobacteria present in all but one of the seven samples
analysed during the season. On these occasions the only taxon present was Anabaena
with numbers ranging between 15 and 108 cells per ml (median: 39 cells/ml). The
results of this sampling are presented in Table 13.
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Table 13  Cyanobacteria counts (cells/ml) for Lake Rotomanu
[Health warning: >15,000 cells/ml]

Cyanobacteria total cell count . .
Date Principal species
(cells/ml)

251113 47 Anabaena
10.12.13 nil -

13.01.14 15 Anabaena
27.01.14 108 Anabaena
10.02.14 18 Anabaena
25.02.14 7 Anabaena
11.03.14 31 Anabaena

Therefore, no cyanobacteria related health warning signage was required at the lake
as the density remained well below the health warning high alert level of 15,000
cells/ml (TDHB, 2006), unlike during the 2008-2009 season when Microcystis
dominated the lake and when Anabaena was present in moderate numbers in January
2009 (TRC, 2009). No toxin testing of the lake waters was therefore required by the
Taranaki Health Board. Microcystis had also been found in the lake during the 2009-
2010 season when cyanobacteria numbers ranged from nil to 7600 cells/ml (TRC,
2010), but no cyanobacteria were found during the 2010-2011 season (TRC, 2011).
Anabaena was found on two occasions (in low numbers) during the 2011-2012 season
(TRC, 2012) and on only one occasion during the 2012-2013 season (TRC, 2013).

4.2.2 Waiwhakaiho River at Merrilands Domain
4.2.2.1 SEM programme

Minimal usage of this site was recorded at the time of the sampling surveys, with no
bathing but some of the usual walking or picnicking on the banks of the river noted.
No birdlife was noted on all but one occasion and on three occasions dogs were
present in or adjacent to the river.

The data for this site are presented in Table 14 and illustrated in Figure 7, with a
statistical summary provided in Table 15. River flow information is illustrated in
Figure 6.
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Table 14  Analytical results for the Waiwhakaiho River at Merrilands Domain
Time Conductivity Bacteria Temperature Turbidity
@20°C -
Date E. coli | Enterococci jascal
(NZST) (mS/m) 100l 100ml coliforms (°C) (NTU)
(nos/100ml) | (nosM00mI) | - o1 00mi)
05.11.13 0800 10.7 110 5 120 13.8 0.6
18.11.13 1120 12.8 200 19 220 18.2 1.0
16.12.13 1100 11.8 31 5 34 19.0 04
16.01.14 1125 114 54 110 56 18.6 04
20.01.14 1005 11.8 80 58 80 17.0 0.7
30.01.14 1105 11.0 20 50 20 20.3 0.7
03.02.14 0910 12.7 71 37 74 18.1 0.7
17.02.14 1250 13.6 3 8 3 216 0.6
20.02.14 1420 14.4 51 <3 54 242 0.5
06.03.14 0925 14.8 40 51 46 15.0 0.8
21.03.14 0915 1.7 180 48 180 15.7 12
31.03.14 1125 14.6 30 3 46 - 0.8
03.04.14 0900 14.8 45 1 45 15.8 0.6
Waiwhakaiho River at Merrilands Domain
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Figure 7  E. coli numbers for the Waiwhakaiho River at Merrilands Domain
during the regular survey season
Table 15  Statistical results summary for the Waiwhakaiho River at Merrilands Domain
. Number " . .
Parameter Unit Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 10.7 14.8 12.7
E. coli nos/100ml 13 3 200 51
Enterococci nos/100ml 13 3 110 19
Faecal coliforms nos/100ml 13 3 220 54
Temperature °C 12 13.8 24.2 18.2
Turbidity NTU 13 0.4 1.2 0.7
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This river drains an extensively developed farmland catchment prior to flowing
through two kilometres of urban New Plymouth upstream of this popular domain
and recreational area sited in the lower reaches of the river nearly 4 km from the sea.

Water temperatures varied over a moderate range of 10.4°C between early
November and late March, with a high maximum of 24.2°C in mid February 2014.
Conductivity and turbidity results were indicative of very clean, clear, relatively high
water quality but moderate to widespread algal cover (up to 90% mats) was
relatively common through the period and particularly after mid-summer.

Considering the influence of agricultural activities, particularly dairying in the
catchment, bacteriological water quality was relatively high. Bacterial numbers were
not excessive remaining within a relatively narrow range on all but two occasions
through the season and only these two counts above 110 per 100 mls were recorded.

4.2.2.2 Comparison with guidelines

Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 16.

Table 16  Bacterial guidelines performance at the Waiwhakaiho River
Merrilands Domain site [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 0[0] 0[0]

(Designation: freshwater contact recreational area)

No single samples were recorded within the “Action” or the ‘Alert’ modes during the
season. Bacteriological water quality measured at this site was therefore within the
acceptable standard for contact recreational usage for all sampling occasions during
the survey period.

4.2.2.3 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen summer’s surveys data is presented

graphically in Appendix V for all sites. These data for the Waiwhakaiho River site
are summarised in Table 17 and illustrated in Figure 8.

Table 17  Summary of E. coli bacteriological water quality data (nos/100 ml) for all summer surveys in
the Waiwhakaiho River at Merrilands domain to date

Summer | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 10/11 | 1112 | 1213 | 13/14
Minimum 16 16 26 8 6 17 3 34 1 15 8 28 19 23 4 8 1" 3
Maximum 970 | 1800 330 100 270 420 130 320 330 160 510 110 110 570 200 120 | 3000 200
Median 42 84 69 39 23 60 29 7 54 34 48 48 46 110 54 40 52 51
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The median E. coli number in the 2013-2014 period was typical of most recorded to
date and well below the maximum of the range of historical medians (Table 17 and
Figure 8), all of which have been much lower than the ‘Alert’ level of the 2003 MfE
guidelines.

Trend analysis of these median E.coli numbers has been performed for the eighteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 9) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hochberg False Discovery
Rate (FDR) analysis.
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Figure9  LOWESS trend plot of median E.coli numbers
(per 100ml) at the Waiwhakaiho River,
Merrilands Domain for the 1996 to 2014
period

A statistically insignificant temporal trend of no change in median E.coli numbers has
been found over the eighteen seasons of monitoring. None of these seasonal
medians exceeded the “Alert’ or “Action” modes.

4.2.2.4 MfE guidelines additional sampling

Seven additional samples were collected randomly at irregular intervals and under
varying weather conditions (three of which by chance followed wet weather events
during the previous five days) during the survey season.
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Recreational activities on these occasions included walking (occasionally with dogs
present at the river’s edge).

The data from these additional surveys are presented in Table 18, illustrated in
Figure 10, and statistically summarised (together with the 13 SEM samples’ data) in
Table 19.

Table 18 Waiwhakaiho River at Merrilands Domain additional seven water quality
samples’ results

Time Conductivity Bacteria Temperature Turbidity
@20°C
Date NZST) | (msim) E. coli | Enterococci c:I?fi (:_?‘:s cc) NTU)
(nos/100ml) | (nos/100ml) (nos/100mi)
251113 0835 141 85 13 85 20.1 04
10.12.13 1035 9.0 120 29 130 16.1 06
13.01.14 1010 10.9 300 84 320 17.5 0.6
27.01.14 1010 9.5 1000 570 1000 16.0 1.6
10.02.14 1010 13.0 100 76 110 174 1.2
25.02.14 0850 14.7 52 6 52 18.3 05
11.03.14 1115 15.1 60 80 62 17.6 08

Waiwhakaiho River at Merrilands Domain
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Figure 10 E. coli numbers for the Waiwhakaiho River at Merrilands Domain for the
20 sample extended survey

Table 19  Summary statistics for SEM and additional samples in the Waiwhakaiho River
at Merrilands Domain

Parameter Unit Number Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 20 9.0 15.1 12.8

E. coli nos/100ml 20 3 1000 66
Enterococci nos/100ml 20 3 570 33
Faecal coliforms nos/100ml 20 3 1000 68
Temperature °C 19 13.8 242 17.6
Turbidity NTU 20 04 1.6 0.6
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These seven additional samples resulted in small increases in all of the seasonal
median bacterial numbers in comparison with the regular SEM programme results
(Table 15). The ranges for all three bacteria species increased due to elevated counts
recorded in late January 2014, under higher river flow conditions after recent wet
weather (Figure 6).

4.2.2.5 Comparison with guidelines

Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 20.

Table 20  Bacterial guidelines performance in the Waiwhakaiho River at
Merrilands Domain [% of 20 samples]

Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 115] 1[5)

(Designation: freshwater contact recreational area)

One exceedance of the single sample ‘Alert’ mode occurred and one sample count
exceeded 550 E. coli per 100 mls (“Action” mode). Follow-up samples collected in the
course of the SEM programme after the exceedances found much lower counts which
were within the guidelines. No health warning signage was displayed as
exceedances were due to preceding rainfall events and/or numbers fell markedly
under dry weather conditions.

4.2.2.6 Benthic cyanobacteria

Benthic cyanobacteria were monitored on six occasions during the 2013-2014 season.
Results are presented in Table 21 and illustrated in Figure 11.

Table 21  Percentage benthic cyanobacteria cover for the Waiwhakaiho River, at Merrilands Domain

site
Date Average Phormidium % cover Mode
19.11.13 19 Green (surveillance)
171213 18 Green (surveillance)
14.01.14 8 Green (surveillance)
14.02.14 0 Green (surveillance)
13.03.14 0 Green (surveillance)
26.03.14 0 Green (surveillance)
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Figure 11 Percentage benthic cyanobacteria cover, Waiwhakaiho River at

Merrilands Domain

The benthic cyanobacteria found were all Phormidium sp. Coverage was low
throughout the season (ranging from 0 to 19%) and as none of the guidelines were
exceeded no health warnings were required to be issued. After a moderately low
cover in late 2013 and early 2014 Phormidium was absent at this site over the
remainder of the monitoring period.

4.2.3 Waiwhakaiho River adjacent to Lake Rotomanu

e

Rotomanu site
The data for this site are presented in Table 22 and illustrated in Figure 12, with a

statistical summary provided in Table 23. River flow information is illustrated in
Figure 6 as it is also applicable to this site.

~ " Minor usage of this site was recorded
w8 at the time of the sampling surveys,
with some bathing and whitebaiting
(in season) on the banks of the river.
Seagulls (extremely abundant) were
frequently present at this site with
large numbers of gulls known to be
present along the lower reaches of the
' river upstream of this site (Photo 1).

Atypcl gull pplation immediatel
upstream of the Waiwhakaiho River, Lake
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Table 22 Analytical results for the Waiwhakaiho River adjacent to Lake Rotomanu
ductivi
Time Cog@::oglty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
100ml 100ml
(nos/100ml) | (nos/100ml) (nos100mi)
05.11.13 | 0820 104 450 710 480 14.7 05
18.11.13 | 1100 131 2200 2400 2300 19.1 038
16.12.13 | 1040 121 900 720 930 206 0.6
16.01.14 | 1100 114 670 1400 700 19.3 0.6
20.01.14 | 1030 122 1400 1700 1500 175 14
30.01.14 | 1050 11.3 440 340 500 205 0.9
03.02.14 | 0940 16.8 350 830 360 20.2 038
17.0214 | 1225 14.3 210 1200 280 236 0.7
20.02.14 | 1400 14.9 770 900 970 264 1.6
06.03.14 | 0950 15.9 340 230 360 16.9 1.0
21.03.14 | 0940 12.7 360 140 380 17.3 0.9
31.03.14 | 1055 482 650 450 750 - 0.7
03.04.14 | 0925 21.0 1800 1200 2400 171 0.6
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Figure 12 E. coli numbers for the Waiwhakaiho River adjacent to
Lake Rotomanu during the regular survey season

Table 23  Statistical results summary for the Waiwhakaiho River adjacent to Lake Rotomanu
Numb
Parameter Unit umber Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 10.4 482 13.1
E. coli nos/100ml 13 210 2200 650
Enterococci nos/100ml 13 140 2400 830
Faecal coliforms nos/100ml 13 280 2400 700
Temperature °C 13 14.7 26.4 19.2
Turbidity NTU 13 05 1.6 0.8

This river drains an extensively developed farmland catchment prior to flowing
through six kilometres of urban New Plymouth upstream of this popular
recreational area sited in the lower reaches of the river about 700m from the sea.
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Large flocks of seagulls are known to roost on the river bed in the lower reaches
between Merrilands and this site near the more recently constructed walkway
bridge.

[Note: During the 2011-2012 period (TRC, 2012) faecal source DNA tracking marker
analyses found that the Merrilands Domain samples contained bacteria only
indicative of ruminants origin on one occasion and ruminants and wildfowl origin
on another occasion. However, samples from the lower river site (adjacent to Lake
Rotomanu) were found to contain bacteria very specifically of gulls origin on both
occasions and a faint indication of ruminants origin on the latter sampling occasion.
No bacteria of human origin were found at either site on either sampling occasion.]

In the current survey period, water temperatures varied over a moderate range of
11.7°C between early November and early April, with a maximum of 26.4°C in mid
February 2014. Conductivity and turbidity results were indicative of clean, clear,
relatively high water quality but significant algal cover (moderate to widespread
mats) was noted through the latter half of the period. There was one instance of
partial seawater ingress during very low flow conditions in late March 2014.

Bacteriological water quality was poor with numbers varying over very wide ranges
with a high median E. coli value of 650 per 100 mls particularly in comparison with
numbers found at the upstream Merrilands Domain site. Individual sample E.coli
counts exceeded 300 per 100 mls on all but one occasion coincident with the presence
of large gull populations. The marked river flow fluctuations due to increased
morning HEP generation could be expected to exacerbate wildfowl (gull) faecal
contamination by inundation of river shingle areas where birds roost etc., during
lower flow periods. No follow-up surveys were deemed necessary as the cause of
elevated counts (in the “Action” mode) had been well documented.

4.2.3.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 24.

Table 24  Bacterial guidelines performance at the Waiwhakaiho River
adjacent to Lake Rotomanu site [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 5[38] 7[54]

(Designation: freshwater contact recreational area)

Seven single samples were recorded within the “Action” mode and five samples in
the “Alert’ mode during the season. Bacteriological water quality measured at this
site was very seldom within the acceptable standard for contact recreational usage
through the survey period and therefore appropriate warning signage (although it
had been reduced in size) was required at this site adjacent to the walkway
throughout the survey period. Appropriately worded signage should be retained on
a permanent basis in future.
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4.2.3.2 Comparison with previous summers’ surveys

A statistical comparison of eleven summer’s surveys data is presented graphically in
Appendix V for all sites [Note: These data had been collected prior to the current
year from time to time for consent monitoring purposes]. These data for the site in
the Waiwhakaiho River adjacent to Lake Rotomanu are summarised in Table 25 and
illustrated in Figure 13.

summer SEM surveys of E.coli

Table 25 Summary of E. coli bacteriological water quality data (nos/100ml) for all summer surveys in
the Waiwhakaiho River adjacent to Lake Rotomanu

Summer | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 1011 | 1112 | 1213 | 13/14
Minimum 9 52 26 54 46 71 160 220 77 230 210
Maximum 740 51 870 470 1000 1600 2600 3400 | 2000 | 5000 | 2200
Median 72 120 110 210 270 320 490 885 460 | 1100 650
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The median E.coli number in the 2013-2014 period was the third highest recorded to
date continuing a trend of increasing medians in more recent years (Table 25 and
Figure 13). Most medians have been below the “Action’ level of the 2003 MfE
guidelines but since 2003-2004 all medians have been within, or exceeded the “Alert’
level, with the latest median in excess of the “Action” guideline. The range in 2013-
2014 was also one of the the widest seasonal ranges recorded to date.

Trend analysis of these median E.coli numbers has been performed for the eleven
seasons of data by applying a LOWESS fit (tension 0.4) to a time scatterplot of the
median numbers (Figure 14). Testing the significance of any trend using the Mann-
Kendall test at the 5% level followed by Benjamini-Hochberg False Discover Rate
(FDR) analysis has been performed as there have been more than ten seasons
monitored to date.
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Figure 14 LOWESS trend plot of median E.coli
numbers (per 100 ml) at the Waiwhakaiho
River, adjacent to Lake Rotomanu for the
1996 to 2014 period

N=11

Kendall tau = +0.818

p level = 0.0005 [FDR, p = 0.003]
Significant at p < 0.01 after FDR

There has been a very significant trend (p < 0.01) of increasing median E.coli numbers
over the eleven seasons of monitoring with four of these seasonal medians exceeding
the “Alert’ mode and another three within the “Action” mode.

4.2.3.3 Benthic cyanobacteria

Benthic cyanobacteria were monitored on seven occasions during the season. Results

are presented in Table 26 and illustrated in Figure 15.

Table 26  Percentage benthic cyanobacteria cover for the Waiwhakaiho River adjacent to Lake
Rotomanu site
Date Average Phormidium % cover Mode
19.11.13 24 Amber (Alert)
02.12.13 2 Green (surveillance)
17.12.13 16 Green (surveillance)
14.01.14 12 Green (surveillance)
14.02.14 4 Green (surveillance)
13.03.14 4 Green (surveillance)
26.03.14 8 Green (surveillance)
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Figure 15 Percentage benthic cyanobacteria cover, Waiwhakaiho River

adjacent to Lake Rotomanu
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The benthic cyanobacteria found were all Phormidium sp, with coverage ranging from
2% to 24%. Phormidium growths were present throughout the season and exceeded
the alert mode on one occasion. This occurred at the end of November 2013, early in
the season after which Phormidium levels remained below the “Alert level” and
consequently no health warnings were required to be issued.

Te Henui Stream at the mouth, East End

Relatively extensive usage of this site was recorded at the time of the sampling
surveys, although no bathing was noted. More frequently, walking, picnicking,
feeding the ducks, or whitebaiting (in season) on the banks of the stream were noted.
Dogs were also present in the stream on one occasion.

Ducks were common at this site on all survey occasions and gulls were present from
time to time, where often they were encouraged by people feeding the wildlife.
Shags and a heron were also recorded.

The data for this site are presented in Table 27 and illustrated in Figure 16, with a
statistical summary provided in Table 28.

Table 27  Analytical results for the Te Henui Stream at the mouth, East End

Time Co&d:;::glty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml) (nos/100mi)

05.11.13 | 0930 31.2 940 160 1000 14.1 0.6
18.11.13 | 1010 116 2400 960 2400 16.6 04
16.12.13 | 0950 10.6 2400 1400 2600 17.2 0.7
16.01.14 | 0950 60.7 1500 900 1500 171 0.6
20.01.14 | 1115 174 1000 830 1000 15.9 05
30.01.14 | 1000 461 7900 4600 8000 171 0.8
03.02.14 | 1205 1490 420 680 420 19.1 1.3
17.02.14 | 1120 1990 730 1300 870 19.3 15
20.02.14 | 1305 516 800 28 800 222 0.8
06.03.14 | 1240 555 800 970 870 17.0 1.0
21.0314 | 1240 535 1800 1100 1800 178 12
31.0314 | 1010 932 1700 600 1700 - 18
03.04.14 | 1240 1820 250 450 250 16.9 3.7
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Te Henui Stream mouth, East End
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Figure 16 E.coli numbers for the Te Henui Stream at the mouth,
East End during the regular survey season

Table 28  Statistical results summary for the Te Henui Stream at the mouth, East End

. Number " . .

Parameter Unit Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 10.6 1990 516
E. coli nos/100ml 13 250 7900 1000
Enterococci nos/100ml 13 28 4600 900
Faecal coliforms nos/100ml 13 250 8000 1000
Temperature °C 13 14.1 222 17.1
Turbidity NTU 13 04 3.7 08

The stream drains an extensively developed farmland catchment prior to flowing
through urban New Plymouth upstream of this popular recreational area sited in the
lower reaches of the stream at the coast adjacent to the walkway. Poor historical
bacteriological quality, considered to be attributable mainly to wildfowl, resulted in
two low tide and two high tide surveys’ samples in the 2011-2012 season being
forwarded to Cawthron Institute, Nelson for faecal source DNA tracking marker
analyses. The initial low tide sample (which followed wet weather) contained
bacteria of ruminant, gulls, and human origins while the second low tide, fine
weather sample’s bacteria were of ruminant, wildfowl, and human origins. The high
tide, fine weather samples both contained bacteria with slight traces of ruminant
origin, while only the second sample’s bacteria were of wildfowl, and human origins.
While wildfowl, gull, and ruminant derived bacteria might have been expected in the
lower reaches of this stream, the presence of bacteria from human origin warranted
further investigation (which was discussed and initiated with the Taranaki Area
Health Board and New Plymouth District Council). No further incidents of human
markers were found at this site near the mouth of the stream nor at several sites
upstream and into the rural reaches.

In the current season water temperatures varied over a moderate range of 8.1°C
between early November and early April, with a maximum of 22.2°C in mid
February 2014. Conductivity and turbidity results were indicative of clean, clear,
relatively high water quality subject to tidal incursions of seawater from time to time
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(e.g. under low to very low low flow conditions from late January 2014 to the end of
the period). Extensive algal cover was recorded at intervals during the period.

Bacterial water quality in the 2013-2014 season was very poor with a wide range of
counts and very high median E. coli count of 1000 per 100 mls and a relatively high
minimum count.

4.2.4.1 Comparison with guidelines

Comparison with the 2003 guidelines for freshwater contact usage is summarised in

Table 29.
Table 29  Bacterial guidelines performance at the Te Henui Stream mouth, East End
Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 118] 11[85]

(Designation: freshwater contact recreational area)

Only one single sample was recorded below the “Alert’ mode during the season.
Bacteriological water quality measured at this site therefore was outside the
acceptable standard for contact recreational usage for almost the entire survey
period, and almost entirely within the “Action” mode (see Appendix VII). No
additional sampling surveys were required as the source of these elevated counts
was well established and documented. The two occasions on which the counts were
below the “Action” mode were coincidental with higher quality seawater instusion.
Appropriate signage therefore was required at this site adjacent to the New
Plymouth walkway throughout the survey period and was the subject of periodic
public enquiries. The coastal bathing waters monitored nearby at East End beach met
the enterococci guidelines on all occasions during the season (i.e. no occurrences
within the “Action” level). Minimal impact of the stream on the coastal East End
beach water quality was indicated by the median E.coli number (3 per 100 mls) for
the SEM season and the extended MfE additional sampling (3 per 100 mls) (TRC,
2014).

4.2.4.2 Comparison with previous summers’ surveys

A statistical comparison of twelve summer’s surveys data is presented graphically in
Appendix V for all sites. [Note: These data had been collected prior to the 2011-2012
season to provide interpretative information for nearby coastal beach monitoring
data]. These data for the Te Henui Stream site are summarised in Table 30 and
illustrated in Figure 17.

Table 30  Summary of E.coli bacteriological water quality data (nos/100 ml) for all summer surveys in
the Te Henui Stream at the mouth, East End

Summer (02/03 |03/04 |04/05 |05/06 |06/07 (07/08 08/09 | 09/10 | 1011 | 1112 | 1213 | 13114

Minimum 150 160 220 260 220 240 550 500 69 350 300 250
Maximum | 2600 | 8700 | 51000 | 9300 | 5200 | 2500 7700 | 3400 | 6800 | 13000 | 4200 | 7900
Median 410 415 890 750 | 1100 | 1100 1100 930 985| 1100 | 1500 | 1000
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The median E. coli number in the 2013-2014 period was similar to the highest
medians recorded to date (Table 30 and Figure 17), each of which has been well
above the ‘Alert’ level of the 2003 MfE guidelines. All but two of these median
numbers have also been in the “Action” level. The very wide range of numbers has
also been typical for this site.

Trend analysis of these median E.coli numbers has been performed for the twelve
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 18) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hochberg False Discovery
Rate (FDR) analysis.

THN000499
Median E.coli concentrations 2002 to 2014
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p level = 0.032 [>FDR, p = 0.094]
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Figure 18 LOWESS trend plot of median E.coli numbers

(per 100 ml) at the Te Henui Stream mouth, East
End for the 2002 to 2013 period

A significant temporal trend of increasing median E. coli numbers has been found
over the twelve seasons of monitoring. (Note: This trend was statistically significant
at p< 0.05 but not after FDR). Two of these seasonal medians were within the “Alert’
mode and all others exceeded the “Action” mode.
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4.2.4.3 Benthic cyanobacteria

4.2.5

Benthic cyanobacteria were monitored on six occasions during the season. Results
are presented in Table 31.

Table 31  Percentage benthic cyanobacteria cover for the Te Henui Stream at the mouth, East End
Date Average Phormidium % cover Mode
19.11.13 0 Green (surveillance)
171213 2 Green (surveillance)
14.01.14 0 Green (surveillance)
14.02.14 0 Green (surveillance)
13.03.14 0 Green (surveillance)
26.03.14 0 Green (surveillance)

Benthic cyanobacteria coverage was very low for the entire season. Phormidium was
only found on one of the six occasions, towards the end of December 2013 but only
as a very low percentage cover and was absent for the remainder of the season.
Consequently no health warnings were required to be issued.

Patea River at King Edward Park, Stratford

No bathing and minimal picnicking usage of this river site was recorded at the time
of sampling surveys, most of which were in the morning. Fishing was noted on one
occasion at this site, particularly following the release of trout into the river for the
‘Take a Kid Fishing” promotion in mid February 2014.

Data from the site are presented in Table 32 and illustrated in Figure 19, with a
statistical summary provided in Table 33. River flow records are illustrated in
Figure 20.

Table 32 Analytical results for the Patea River at Kind Edward Park, Stratford
. Conductivity . o
Time Bacteria Temperature | Turbidity
@ 20°C
Date Faecal
E. coli Enterococci .
(NZST) (mS/m) coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml)
(nos/100ml)

051113 | 1215 8.4 170 9 170 13.1 0.7
18.11.13 | 1220 9.0 240 33 240 14.5 0.7
16.12.13 | 1130 8.8 310 97 310 14.3 0.7
16.01.14 | 1140 8.8 62 68 62 14.8 0.6
20.01.14 | 0815 9.2 240 87 260 134 05
30.01.14 | 1135 8.6 88 120 92 14.2 0.7
03.02.14 | 0935 9.0 100 120 110 134 0.6
17.02.14 | 0815 9.2 230 270 230 14.2 0.6
20.02.14 | 0925 94 550 560 580 16.4 5.8
06.03.14 | 0900 11.2 250 250 300 123 0.7
21.0314 | 0835 9.7 260 200 260 13.7 1.2
31.03.14 | 1145 9.9 250 260 430 135 0.6
03.04.14 | 0830 10.2 350 320 420 12.0 0.9
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Patea River at King Edward Park, Stratford
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Figure 19 E. coli numbers for the Patea River at King Edward Park, Stratford
during the survey season

Table 33  Statistical results summary for the Patea River at King Edward Park, Stratford

Parameter Unit MIl2Cs Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 84 11.2 9.2
E. coli nos/100ml 13 62 550 240
Enterococci nos/100ml 13 9 560 120
Faecal coliforms nos/100ml 13 62 580 260
Temperature °C 13 12.0 16.4 13.7
Turbidity NTU 13 05 58 0.7

This ring plain river drains a developed agricultural catchment. The survey site is
situated within King Edward Park in Stratford township, approximately 11 km
downstream of the National Park boundary, with several consented dairy ponds’
treated wastes discharges in the catchment upstream of the site. River water was
generally relatively clear (turbidity of <1 NTU on all but two occasions) and
uncoloured or pale brown in appearance with a relatively low and narrow range of
conductivity levels.

Water temperatures had a narrow range of 4.4°C for this site (at an elevation of 300
m asl), with a maximum of 16.4°C recorded in mid-February 2014 (although this was
at 0925 hrs). All the samples were collected before 1230 hours and therefore the
maximum river temperatures (which tend to occur later in the afternoon) which this
site might experience over summer were not recorded.
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Bacteriological water quality was moderate to poor for the mid reaches of this
Taranaki ring plain river draining a predominantly agricultural catchment. Three
moderately high counts were recorded during the survey period. These did not
necessitate further investigation as regular sampling which followed in mid January
2014 and early March 2014, found lower counts, although an elevated count (in the
‘Alert’ category) remained under extremely low flow conditions, at the end of the
season. However, this was an improvement compared with a number of previous
seasons’ surveys when it had been necessary to re-inspect a number of dairy farms’
disposal systems in smaller upstream catchments and on several occasions issue
abatement notices for non-compliance with consented disposal requirements. Three
counts entered the “Alert’ level (mainly in late summer-early autumn during very
low flow conditions) but these incidents did not warrant the placement of
appropriate signage at the site by the Stratford District Council. However,
appropriate publicity was provided on the relevant websites.

Annual dairy farms inspections in this area of the upper Patea catchment will
continue to be timed to ensure compliance with consent conditions prior to the start
of the contact recreation period.

4.2.5.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 34.

Table 34  Bacterial guidelines performance at the Patea River at King Edward
Park, Stratford site [% of 13 samples]

Number of exceedances of E. coli guidelines
ALERT ACTION
Parameter . .
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 3[23] 0[0]

(Designation: freshwater contact recreational area)

No single samples fell within the “Action” mode, but three samples fell in the ‘Alert’
mode. Two of these counts occurred between mid February 2014 and the end of the
season under extremely dry and low flow conditions. In terms of the guidelines for
contact recreational usage, bacteriological water quality at this site was compliant
with the acceptable level for a majority of the period, with no incursions into the
‘Action’ level.

4.2.5.2 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen summers’ survey data is presented
graphically in Appendix V for all sites. A shorter data period (thirteen years) exists
for the Patea River (at King Edward Park, Stratford) site which was added in 2001-
2002. These summer data for the Patea River at King Edward Park, Stratford site are
summarised in Table 35 and illustrated in Figure 21.
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Table 35 Summary E. coli bacteriological water quality data (nos/100 ml) all summer surveys in the
Patea River at King Edward Park, Stratford

Summer  |01/02 [02/03 |03/04 |04/05 |05/06 [06/07 |07/08 | 08/09 | 09/10 | 10/11 | 1112 | 1213 | 13114
Minimum 46 120 48 96 100 28 46 51 51 54 63 37 62
Maximum 640 780 580 760 840 (1000 690 570 | 7400 610 440 330 550
Median 250 190 110 300 310 200 290 200 250 160 150 180 240
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Figure 21 Box & whisker plots for all summer
surveys of E. coli bacterial

numbers for the Patea River at

King Edward Park, Stratford

Some recent deterioration was indicated as the median E. coli bacterial count

recorded for the 2013-2014 season was the sixth highest historical median count over

the monitoring seasons and the highest since the 2010-2011 season. The 2013-2014
season recorded a typical range of counts for this site although the maximum count
was one of the lowest compared with all of the thirteen monitoring seasons to date.

Trend analysis of these median E.coli numbers has been performed for the thirteen

seasons of data by first applying LOWESS fit (tension 0.4) to a time scatterplot of the
median numbers (Figure 22) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hochberg False Discovery

Rate (FDR) analysis.
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LOWESS trend plot of median E.coli
numbers (per 100ml) at the Patea River,
King Edward Park site, for the 2000-2014
period

2014

p level = 0.387 [>FDR, p = 0.677]

A statistically insignificant temporal trend of decreasing median E.coli numbers has
been found over the thirteen monitoring seasons. Three of these seasonal medians

exceeded the ‘Alert’ mode (prior to 2008) but none have exceeded the ‘Action” mode.
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4.2.5.3 Benthic cyanobacteria

4.2.6

Benthic cyanobacteria were monitored on six occasions during the season. Results
are presented in Table 36.

Table 36  Percentage benthic cyanobacteria cover for the Patea River at King Edward Park, Stratford

Date Average Phormidium % cover Mode
14.11.13 2 Green (surveillance)
16.12.13 0 Green (surveillance)
14.01.14 1 Green (surveillance)
14.02.14 0 Green (surveillance)
13.03.14 0 Green (surveillance)
26.03.14 0 Green (surveillance)

Benthic cyanobacteria coverage was very low throughout the season with
Phormidium only found on two occasions, in mid-November 2013 (2%) and mid-
January 2014 (1%). There was no benthic cyanobacteria coverage over the remainder
of the season.

Patea River at the boatramp, Patea

No bathing usage of this river
site was recorded at the time of
sampling surveys, all but one of
which were in the morning.
Boating and walking were
noted from time to time at this
site with boating as the main
activity as this is a popular
launching site for fishermen,
judging by the number of boat
trailers often in the parking area
and the relatively recent
provision of a boat jetty.

[Note: Although birdlife was
generally minimal in the
immediate vicinity of the site, an unusual brief appearance of pelicans was reported
in the lower river late in 2013 (Photo 2)].

Photo 2 An unusual sighting of pelicans in the lower
Patea River, December 2013

During the 2011-2012 period Taranaki Regional Council undertook microbial source
tracking (MST) using DNA marker techniques (see Section 3.2.3) at this site and an
upstream site at SH3 bridge on two occasions (high and low tides). Faecal coliform
bacteria were found to have been sourced predominantly from cattle on both
occasions at the two sites while gulls contributed to populations at the boat ramp site
under both tidal conditions and a faint trace of human source derivation was found
(downstream of the Patea WWTP treated discharge) at the boatramp site, but only
under low tidal flow conditions.
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Data from the site for the 2013-2014 season are presented in Table 37 and illustrated
in Figure 23, with a statistical summary provided in Table 38.

Table 37  Analytical results for the Patea River at the boatramp, Patea
Time Cogl:::glty Bacteria Temperature | Turbidity
Date E. coli Enterococci Faecal
(NZST) (mS/m) ' coliforms (°C) (NTU)
100ml 100ml
(nos/100ml) | (nos/100ml) (nos/100mi)
05.11.13 0845 4530 7 1 7 16.7 14
18.11.13 0820 4590 1 <1 1 16.8 23
16.12.13 0830 3550 19 <1 19 19.6 6.1
16.01.14 0810 4680 7 4 7 18.4 18
20.01.14 1015 4720 3 <1 3 18.5 21
30.01.14 0800 4700 8 7 8 18.5 20
03.02.14 1050 4720 1 <1 1 18.6 8.6
17.02.14 0920 4720 3 <1 3 18.5 15
20.02.14 1300 4700 8 4 8 19.6 5.7
06.03.14 1115 4620 3 <1 3 17.5 27
21.03.14 1040 4540 20 11 21 17.6 35
31.03.14 0805 4700 1 3 1 174 24
03.04.14 1005 4700 <1 <1 <1 17.9 15
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Figure 23 E.coli numbers for the Patea River at the boatramp, Patea during
the survey season

Table 38  Statistical results summary for the Patea River at the boatramp, Patea
Parameter Unit AT 25 Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 3550 4720 4700
E. coli nos/100ml 13 <1 20 3
Enterococci nos/100ml 13 <1 1 <1
Faecal coliforms nos/100ml 13 <1 21 3
Temperature °C 13 15.7 19.6 18.4
Turbidity NTU 13 5.7 35 18
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This ring plain river drains an extensively developed agricultural catchment. The
survey site is situated some 45km downstream of the Patea HEP dam and 300 metres
upstream of the river mouth. Flows in the lower river are regulated by operational
requirements of the HEP station and associated consent conditions. There are
consented dairy ponds’ treated wastes discharges in the catchment upstream of the
site and the consented upgraded Patea Wastewater Treatment Plant discharges
upstream of the boatramp (by about 0.7 km).

River water was usually slightly turbid and green-brownish in appearance with high
conductivity levels typical of seawater ingress at high tide on all occasions. Water
temperatures had a relatively narrow range of 3.9°C, a narrower than expected range
despite the coastal seawater influence, with a maximum of 19.6°C recorded in early
afternoon in mid February 2014 when the river was in very low flow. All of the
samples were collected before 1305 hours and therefore maximum river
temperatures (which could be anticipated to occur later in the afternoon) were not
recorded.

Bacteriological water quality was very good for the lower reaches of this Taranaki
ring plain river (median: 3 E.coli per 100 mls and < 1 enterococci per 100 mls)
draining a predominantly agricultural catchment. This was due to the coastal
seawater influence under high tide conditions and to a lesser extent, the high
bacteriological quality of the lake waters released from the hydro dam. The existing
recreational sampling programme was performed around higher tidal conditions for
SEM trend purposes (due to its incorporation within the coastal sites programme) at
times when aspects of public usage are likely to be more predominant at this site.
Poorer bacteriological water quality could be expected under outflowing low tide
conditions as emphasised by a consent monitoring programme undertaken at low
tide at this site over the same recreational period when a median E. coli bacterial
number of 54 per 100mls (with counts ranging from 27 to 160 per 100 mls) was found
with numbers tending to be higher when seawater intrusion was less apparent.

4.2.6.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 39.

Table 39  Bacterial guidelines performance at the Patea River at the
boatramp, Patea site [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 01[0] 0[0]

(Designation: freshwater contact recreational area)

No single sample fell within the “Alert” or “Action” modes at any time during the
monitoring period.

The bacteriological water quality at this site was within the acceptable guideline for
contact recreational usage throughout the season recognising that all sampling
occasions coincided with high tides and therefore a predominance of higher quality
saline water mixing with poorer quality river water at this estuarine site.
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This was consistent with data for the nearby ‘Mana’ Bay coastal site adjacent to the
river mouth monitored in the current season [median E.coli: 15 per 100 mls; range
E.coli: 1-96 per 100 mls] for consent and SEM purposes.

4.2.6.2 Comparison with previous summers’ surveys

Six previous SEM sampling seasons have been surveyed at this site. Otherwise prior
sampling has been confined to consent monitoring surveys (TRC 2013a). A statistical
comparison of each of the seven summers’ survey data is presented graphically in
Appendix V for all sites. A much shorter data period exists for this Patea River site
(at Patea boat ramp) which was added in 2007-2008. These data are summarised in
Table 40 and illustrated in Figure 24.

Table 40  Summary E. coli bacteriological water quality data (nos/100 ml)
all summer surveys in the Patea River at the boat ramp, Patea

Summer 07/08 08/09 09/10 10/11 1112 12113 13/14
Minimum 1 1 1 <1 1 1 <1
Maximum 190 87 82 33 260 84 20
Median 5 9 1 4 16 3 3
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Relatively similar (very low) median E. coli numbers have been found by these seven
seasons’ surveys with a moderate range of counts due to the maximum values found
to date all of which have remained below the “Alert’ level. The recent season’s range
of counts was narrower than any of the ranges found in the previous seasons. Trend
analysis of median E. coli numbers will not be performed until the sampling period
has encompassed ten seasons of data collection at this site.

4.2.7 Waingongoro River at Eltham camp

No bathing usage of this river site was recorded at the time of sampling surveys but
camp activities may have included this and other recreational usage as the camp was
occupied on several occasions. The site is used as part of the camp’s activities.

Sheep were present in the paddock adjacent to this unfenced site on occasions. Data
from the site are presented in Table 41 and illustrated in Figure 25 with a statistical
summary provided in Table 42. River flow records are illustrated in Figure 26.
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Table 41  Analytical results for the Waingongoro River at Eltham camp
ductivi
Time Cog@::oglty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
100ml 100ml
(nos/100ml) | (nos/100ml) (nos100mi)
05.11.13 | 0800 11.0 360 20 360 12.3 20
181113 | 1155 1.7 80 12 84 15.8 22
16.1213 | 1110 114 88 21 88 16.1 26
16.01.14 | 1115 10.9 140 40 140 16.2 1.3
20.01.14 | 0805 1.2 260 100 260 14.6 1.3
30.01.14 | 1115 10.9 120 54 120 16.0 14
03.02.14 | 0955 10.9 140 57 140 14.9 1.3
17.0214 | 1220 10.8 48 51 54 18.1 1.3
20.02.14 | 0955 114 240 100 240 18.1 16
06.03.14 | 0930 12.2 270 230 280 13.6 18
21.03.14 | 0850 11.9 380 200 400 14.9 1.6
31.03.14 | 1110 12.5 260 370 260 14.7 1.0
03.04.14 | 0850 12.8 320 190 330 134 1.3
Waingongoro River at Eltham Presbyterian
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Figure 25 E. coli numbers for the Waingongoro River at Eltham Camp during

the survey season

Table 42  Statistical results summary for the Waingongoro River at Eltham camp
Parameter Unit AL Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 10.8 12.8 114
E. coli nos/100ml 13 48 380 240
Enterococci nos/100ml 13 12 370 57
Faecal coliforms nos/100ml 13 54 400 240
Temperature °C 13 12.3 18.1 14.9
Turbidity NTU 13 1.0 26 14
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This ring plain river drains an extensively developed agricultural catchment, with
the survey site situated in Eltham some 21 km below the National Park boundary.
River water was relatively clear to slightly turbid in appearance with moderate
conductivity levels. Water temperatures were within a moderate range of 5.8 “C with
a maximum of 18.1 °C recorded on two occasions in mid February 2014. All samples
were collected before 1225 hours and therefore higher river temperatures (which
tend to occur later in the afternoon) were not recorded.

Bacteriological water quality was in the range typical of the mid reaches of the
Taranaki ring plain river draining a predominantly agricultural catchment. This was
also apparent in comparison with the nearby Eltham Road (state of the environment
physicochemical monitoring) site where a median E.coli count of 170 per 100mls
(range: 6 to 59000 per 100mls) has been recorded by monthly sampling since 1995.
The highest count in the current survey (within the “Alert’ mode) occurred in mid
March under very low flow conditions with two earlier samples in the “Alert’ mode
and another at the end of the period under prolonged very low flow conditions.
(Figures 25 and 26).

4.2.7.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 43.

Table 43  Bacterial guidelines performance at the Waingongoro River,
Eltham Camp [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter _ ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 4[31] 0[0]

(Designation: freshwater contact recreational area)

Four single samples fell within the “Alert’ mode but no samples reached the “Action’
mode. The highest sample count (in the “Alert’ mode) occurred in mid March 2014
during a very dry, low flow period and the counts remained elevated throughout
these very low flow conditions until the end of the season. One ‘Alert’ level result
was recorded in November 2013 but the count dropped to a much lower level later in
that month. In general these results were typical of bacteriological counts obtained at
the site just downstream at Eltham Road (by the longer term physicochemical SEM
programme), although the latter programme samples throughout the year under
more variable river flows and climatological conditions.

In terms of contact recreational usage guidelines, bacteriological water quality at this
site was within the acceptable level for the majority of the period and no warning
signage was required during the period. It should be noted that all but one sampling
occasion was in the morning closer to dairy shed treatment pond systems’ peak
discharge periods.

4.2.7.2 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen summer’s survey data is presented
graphically in Appendix V for all sites.
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A shorter data period exists for the Waingongoro River (at Eltham camp) site as this
site was added to the programme in 2001-2002. These data are summarised in Table
44 and illustrated in Figure 27.

Table 44 Summary of E. coli bacteriological water quality data (nos/100 ml) for all summer surveys in
the Waingongoro River at Eltham camp to date
Summer | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 10/11 | 1112 | 1213 | 13/14
Minimum 31 63 23 51 54 23 57 77 57 32 68 74 48
Maximum | 870 550 360 | 1700 | 430 290 420 500 270 490 330 430 380
Median 230 230 100 170 130 110 160 130 160 140 150 160 240
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Poorer E.coli bacterial water quality was indicated by a median count which was the
highest of the medians recorded by all of the twelve preceding seasons (Figure 27).
However, there was a moderate range of counts over the 2013-2014 season (due to a
lower than usual maximum) typical of many ranges in the twelve other seasons
monitored previously.

Trend analysis of these median E.coli numbers has been performed for the thirteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 28) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hochberg False Discovery

Rate (FDR) analysis.
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camp for the 2000 to 2014 period




45

A statistically insignificant temporal trend of slightly increasing median E.coli
numbers was found over the thirteen seasons of monitoring. None of these seasonal
medians exceeded the “Alert’ or “Action” modes although those of the first two and
latest seasons were relatively high.

4.2.7.3 Benthic cyanobacteria

Benthic cyanobacteria were monitored on six occasions during the season. Results
are presented in Table 45.

Table 45 Percentage benthic cyanobacteria cover for the Waingongoro River at Eltham Camp
Date Average Phormidium % cover Mode
14.11.2013 0 Green (surveillance)
16.12.2013 1 Green (surveillance)
14.01.2014 0 Green (surveillance)
14.02.2014 2 Green (surveillance)
13.03.2014 0 Green (surveillance)
26.03.2014 0 Green (surveillance)

Benthic cyanobacteria coverage was very low throughout the season, with
Phormidium only found on two occasions which were in mid-December 2013 (1%)
and mid-February 2014 (2%). No other coverage was found at this site in the
remainder of the season.

4.2.8 Waingongoro River at Ohawe Beach

Occasional bathing usage of this site was recorded with the site used more frequently
for whitebaiting (in season), fishing, and picnicking. Occasionally stock have been
present in the paddock upstream of the site but were not noted at the river’s edge or
in the river as had been the case on occasions in the past (TRC, 2010). A few ducks
and gulls were also noted on occasions.

In the previous 2012-2013 season, samples from two separate fine weather, low tide,
very low flow conditions (mid to late summer) surveys at sites upstream of the
township and near mouth were forwarded to Cawthron Institute, Nelson for faecal
source DNA tracking marker analyses. Both surveys found low E.coli counts (ranging
from 51 to 92 nos/100 ml upstream and 43 to 60 nos/100 ml downstream of the
township) which comprised bacteria of only ruminant and wildfowl] origins, typical
for the lower reaches of ringplain streams and not indicative of septic tank waste
disposal issues.

The data for this site for the 2013-2014 period are presented in Table 46 and
illustrated in Figure 29, with a statistical summary provided in Table 47. River flow
records are illustrated in Figure 30.
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Table 46  Analytical results for the Waingongoro River at Ohawe Beach
Time Cogi:::glty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml) (nos100mi)
05.11.13 | 1000 14.9 240 68 260 15.3 3.1
18.11.13 | 0915 17.0 160 36 160 16.6 2.1
16.12.13 | 0910 15.9 96 85 100 18.1 24
16.01.14 | 0910 16.1 140 200 140 171 24
20.01.14 | 1130 16.8 48 78 48 17.8 1.3
30.01.14 | 0850 15.6 370 250 370 17.2 1.7
03.02.14 | 1145 16.5 46 240 46 19.1 14
17.02.14 | 1015 18.0 34 460 42 20.0 1.9
20.02.14 | 1220 17.6 72 40 86 221 14
06.03.14 | 1215 19.6 200 43 220 175 1.5
21.03.14 | 1135 18.1 190 80 210 18.1 22
31.03.14 | 0855 20.7 120 100 160 16.3 1.2
03.04.14 | 1055 20.2 66 88 74 16.9 1.3
Waingongoro River at Ohawe Beach
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Figure 29 E.coli numbers for the Waingongoro River at Ohawe Beach
during the survey season
Table 47  Statistical results summary for the Waingongoro River at Ohawe Beach
Parameter Unit AT 25 Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 14.9 20.7 17.0
E. coli nos/100ml 13 34 370 120
Enterococci nos/100ml 13 36 460 85
Faecal coliforms nos/100ml 13 42 370 140
Temperature °C 13 15.3 221 175
Turbidity NTU 13 12 31 1.7
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This river drains an extensively farmed catchment and receives point source
industrial wastes (in its mid-reaches) and dairy pond wastes (more than 100
treatment systems) discharges. These industrial (meatworks) wastes are
predominantly diverted out of the river (to land irrigation) during summer months
while the Eltham WWTP municipal and industrial wastes discharge was diverted
permanently out of the catchment in winter 2010. The site is in the lower reaches of
the river immediately upstream of the mouth, but is generally not tidal, although
occasional upstream surging in the ponded area has been noted during low river
flow and high tidal conditions during late summer. These conditions were less
prevalent at sampling times during the 2013-2014 season.

The range of water temperatures was moderate (6.8°C) with a maximum of 22.1° C
recorded in very early afternoon in mid-February 2014. However, as sampling was
not performed after 1220 hrs at this site, this maximum might be expected to have
been exceeded later in the day from time-to-time during the period of the survey.
Conductivity values were typical of the lower reaches of a Taranaki ring plain and
showed minimal salt water influence on any occasion despite sampling low flow
conditions coincident with higher tides and observing occasional upstream surging
(Appendix III). Turbidity values were indicative of relatively clear water on most
occasions, consistent with the presence of some fine colloidal material in suspension
(ie: <2.4 NTU on most occasions), typical of the lower reaches of a ring plain river.

Bacteriological water quality (Figure 29) was relatively good for the lower reaches of
a Taranaki ring plain river receiving agricultural run-off and point source discharges
in the catchment. This was also apparent in comparison with the nearby (state of the
environment physicochemical monitoring) site at SH45 where monthly sampling
since mid 1998 has recorded a median E. coli count of 220 per 100 mls. Uncontrolled
stock access to the river immediately upstream of this site near the mouth,
particularly during low flow periods, was not recorded during the current season,
which was an improvement on historical incidents.

4.2.8.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 48.

Table 48  Bacterial guidelines performance at the Waingongoro River,
Ohawe Beach [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter . ALERT _ ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 18] 0[0]

(Designation: freshwater contact recreational area)

One single sample was recorded in the “Alert’ category in late January, 2014 but no
samples were found in the “Action” mode. No reason was apparent for this isolated
exceedance of the guidelines and follow-up regular sampling at this site a few days
later in early February 2014 found a return to a typical low level. Counts were
generally less than 200 E.coli per 100 mls despite late summer- autumn very low flow
conditions.
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Bacteriological water quality at this site was within the acceptable guidelines for
contact recreational usage for almost the entire survey period coincident with the
diversion of the Eltham WWTP discharge out of the catchment and land irrigation of
Riverlands meatworks wastes during the season.

4.2.8.2 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen summer’s survey data is presented
graphically in Appendix V for all sites. These summer data for the Waingongoro
River site at Ohawe Beach are summarised in Table 49 and illustrated in Figure 31.

Table 49  Summary of E. coli bacteriological water quality data (nos/100 ml) for all summer surveys in
the Waingongoro River at Ohawe Beach to date

Summer | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 10/11 | 11/12 | 12/13 | 13/14
Minimum 88 43 17 34 38 46| 31 43 54 31 31 9 31 26 8 43 46 34
Maximum 310| 650 300| 240| 850 660(14000 | 280 940 380| 410| 5000| 870|{ 1000{ 180| 2800| 2300| 370
Median 185| 130 80| 180| 170 160| 110f 110| 130 96| 100{ 100 120 96| 100 9| 110| 120
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Figure 31 Box and whisker plots for all summer surveys
of E. coli bacterial numbers in the
Waingongoro River at Ohawe Beach

Median E. coli bacteria number for the 2013-2014 period was very similar to those
found in the previous eleven seasons, maintaining the general trend of improvement
in bacterial water quality recorded over the last twelve seasons (Figure 31).

A relatively narrow range of E. coli numbers was recorded in the recent 2013-2014
period in comparison with a majority of past seasons’ ranges, as a result of the low

maximum count.

Trend analysis of these median E.coli numbers has been performed for the eighteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 32) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hochberg False Discovery

Rate (FDR) analysis.
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Figure 32 LOWESS trend plot of median E.coli
numbers (per 100ml) for the 1996 to 2014
period at the Waingongoro River Ohawe
beach site

A decreasing trend in median E.coli number was found over the eighteen seasons of
monitoring and the decrease has been particularly apparent over the past twelve
seasons. The trend was statistically significant at the p <0.05 level but not significant
after FDR application due to a more recent levelling off in the trend. None of these
seasonal medians exceeded the “Alert” or “Action” modes.

4.2.8.3 Benthic cyanobacteria

Benthic cyanobacteria were monitored on six occasions during the season. Results
are presented in Table 50 and Figure 33.

Table 50  Percentage benthic cyanobacteria cover for the Waingongoro River at the Ohawe Beach
Domain
Date Average Phormidium % cover Mode
14.11.2013 4 Green (surveillance)
16.12.2013 4 Green (surveillance)
14.01.2014 14 Green (surveillance)
14.02.2014 7 Green (surveillance)
13.03.2014 3 Green (surveillance)
26.03.2014 0 Green (surveillance)
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Figure 33 Percentage benthic cyanobacteria cover, for the
Waingongoro River Ohawe beach site

Benthic cyanobacteria were found at this site throughout almost all of the season.
The benthic cyanobacteria were all Phormidium sp. Coverage ranged from 3% to 14%
with levels remaining below ‘Alert” throughout the season. Consequently no health
warnings were required to be issued.

Kaupokonui River at Beach Domain

Minor usage at this site by bathers was recorded at the time of the sampling surveys
but other recreational usage [mainly fishing (whitebaiting was common in early
season) and picnicking] was occurring on the majority of survey occasions at this
popular site where the camping ground was consistently in use. The site was
characterised by the tidal ponded nature of this reach of the river on the majority of
occasions, particularly under very high tide and low river flow conditions. No stock
access was noted near the river’s edge upstream of the domain during the current
season.

During the previous (2012-2013) season, additional fine weather samples were
collected on two separate low tide, very low flow conditions (mid summer and end
of the season) at this site and analysed (by Cawthron Institute, Nelson) for faecal
source DNA tracking markers. Low E.coli counts (26 and 17 nos/100 ml) were found
to be coincident with bacteria of only ruminant and wildfowl origin indicative of no
septic tank wastes disposal issues at the beach, with numbers typical of the lower
reaches of ringplain streams.

River flow records for the current 2013-2014 season are provided in Figure 34. Data
from this site are presented in Table 51 and illustrated in Figure 35, with a statistical
summary provided in Table 52.
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Table 51  Analytical results for the Kaupokonui River at the beach domain
Conductivity
Time Bacteria Temperature | Turbidi
@200c P ty
Date Faecal
E. coli Enterococci
(NzST) | (mSim) ! "| coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml)
(nos/100ml)
05.11.13 1015 16.4 54 9 57 16.1 1.8
18.11.13 0945 18.3 150 15 160 18.4 1.5
16.12.13 0930 17.6 270 290 300 18.1 1.6
16.01.14 0945 16.2 140 110 150 18.0 1.4
20.01.14 1200 16.5 100 82 110 18.1 0.9
30.01.14 0915 14.3 210 290 220 17.8 2.2
03.02.14 1230 15.0 11 110 11 21.0 1.4
17.02.14 1040 15.7 110 74 110 20.9 1.9
20.02.14 1145 15.9 110 140 120 234 1.2
06.03.14 1245 17.6 24 60 32 18.9 0.9
21.03.14 1200 16.5 160 88 180 18.9 1.7
31.03.14 0940 17.0 120 120 120 17.3 1.2
03.04.14 1125 16.9 93 43 93 18.2 1.2
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Figure 35 E. coli numbers for the Kaupokonui River at the beach domain
during the survey season

Table 52  Statistical results summary for the Kaupokonui River at the beach domain

Parameter Unit AL Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 14.3 18.3 16.5
E. coli nos/100ml 13 11 270 110
Enterococci nos/100ml 13 9 290 88
Faecal coliforms nos/100ml 13 1 300 120
Temperature °C 13 16.1 234 18.2
Turbidity NTU 13 0.9 22 14

This river also drains an extensively farmed catchment and receives point source

wastes discharges from dairy pond wastes treatment systems, and in its mid-reaches

from Fonterra Kapuni Company (cooling waters) and the Kaponga township
municipal upgraded wastewater treatment system.
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The site is located in the lower reach of the river near the mouth and on several
occasions was noted as tidal (incoming surges or very slow flow) in terms of flow
conditions. However, unusually conductivity levels did not indicate any seawater
influence on these occasions near high tide despite very low flow conditions during
late summer-early autumn. These conductivity levels were relatively stable (14.3 to
18.3 mS/m at 20°C) and typical of the lower reaches of a Taranaki ring plain river.

Turbidity levels were typical of lower ring plain river reaches throughout the period
with minimal impacts of suspended algal matter, unlike conditions noted in several
previous survey periods. Foaming was seldom noticeable in the ponded reach of the
river and toward the edges, unlike in previous periods when foaming and
suspended algal matter reduced the aesthetic quality of this reach from time to time.
Water temperatures varied over a moderate range of 7.3°C with a maximum of
23.4°C recorded in mid-February 2014. This temperature was recorded near midday
and would be expected to have increased later in the day and on other occasions,
particularly as most of the surveys were performed before 1300 hrs at this site.

Bacteriological water quality was relatively good and relatively similar to that
recorded in the lower reaches of the nearby Waingongoro River (see section 4.2.8),
and better than often found in the lower reaches of a Taranaki ring plain river
draining a predominantly agricultural catchment.

Previous surveys have noted that bacteriological water quality deteriorated in this
tidal pool reach of the river probably as a result of the ponding of the flow and
‘accumulation” of slugs of poorer quality downstream flow. This may have been as a
result of upstream stock access, point source dairy effluent discharges and/or
various other non-point source runoff, emphasising the importance of control and
surveillance of dairy shed wastewater disposal practices, particularly in lower
reaches of ring plain catchments utilised for bathing and recreational purposes. It has
also been noted in the past that lower faecal coliform to enterococci ratios than usual
have been recorded at this (and other) tidal ponded sites, possibly as a result of
vegetative enterococcal sources and/or better enterococci survival in tidal pool
environments, particularly sites characterised by ebbing and flowing within the
ponded river mouth reach. This again was apparent later in summer (Table 51) when
enterococci numbers were in excess of E. coli numbers on several occasions.

One ‘Alert’ level was recorded, in mid-December 2013 but a lower count was
recorded by the following survey and all subsequent surveys. Previously, many
flocks of ducks have been recorded in reaches of the river upstream of this site.

Relatively poor aesthetic water quality has been noted from time-to-time at this site,
mainly in the form of surface froth (particularly toward the river margins) and
fragments of periphyton suspended in the water column. These aspects of physical
water quality were not as apparent during the 2013-2014 season.
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Comparison with the 2003 guidelines for freshwater contact usage is summarised in
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Table 53.
Table 53  Bacterial guidelines performance at the Kaupokonui River beach
domain site [% of 13 samples]
Number of exceedances of E. coli guidelines
Parameter _ ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 11[8] 0[0]

(Designation: freshwater contact recreational area)

One individual sample was recorded in the “Alert’ mode during the season but no
samples entered the “Action” mode. No rainfall immediately preceded this count
with numbers returning to typical levels subsequent to this December 2013 survey.

In summary, bacteriological water quality at this ponded lower river site was within

guidelines for contact recreational usage for almost the entire survey period.

4.2.9.2 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen summer’s survey data is presented
graphically in Appendix V for all sites. These summer data for the Kaupokonui River
site at the Beach Domain are summarised in Table 54 and illustrated in Figure 36.

Table 54  Summary of E. coli bacteriological water quality data (nos/100ml) for all summer surveys in
the Kaupokonui River at the Beach Domain
Summer |96/97 |97/98 |98/99 |99/00 | 00/01 |01/02 |02/03 |03/04 |04/05 |05/06 |06/07 |07/08 |08/09 |09/10 (10/11 |11/12 |12/13 | 13/14
Minimum 26 31 3 7 17 46 46 <8 40 14 26 15 29 20 20 17 28 11
Maximum 360 | 2100 | 580 | 780 | 2000 | 400| 630 | 200| 880 | 280 | 2500 | 850 | 890 | 440 | 340| 290 | 540| 270
Median 110 360 | 130 80| 120 110| 130 77 92| 160 | 140 771 210 | 100 76 120 140 110
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Typical E. coli bacterial water quality in terms of median number but a narrower
range compared with the previous seventeen survey seasons, were recorded over the
2013-2014 season (Figure 36). The median E. coli count was in the mid-range of all

other seasons’ medians to date (Table 54), although the seasonal maximum was the

second lowest for the 18 years of record.
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Trend analysis of these median E. coli numbers has been performed for the eighteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 34) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hochberg False Discovery
Rate (FDR) analysis.
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Figure 37 LOWESS trend plot of median E. coli numbers
(per 100ml) at the Kaupokonui River beach
domain site for the 1996 to 2013 period

A very slight and statistically insignificant, decreasing trend in median E. coli counts
was found over the eighteen seasons of monitoring. One of these seasonal medians
(1997-1998 season) exceeded the “Alert’ mode but none have exceeded the “Action’
mode, nor have any approached the “Alert” mode since 1997-1998.

4.2.9.3 Benthic cyanobacteria

Benthic cyanobacteria were monitored on seven occasions during the season. Results
are presented in Table 55 and Figure 38.

Table 55  Percentage benthic cyanobacteria cover for the Kaupokonui River, Beach Domain site
Date Average Phormidium % cover Mode
14.11.2013 10 Green (surveillance)
16.12.2013 22 Amber (Alert)
14.01.2014 38 Amber (Alert)
27.01.2014 2 Green (surveillance)
14.02.2014 5 Green (surveillance)
13.03.2014 9 Green (surveillance)
26.03.2014 3 Green (surveillance)
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Benthic cyanobacteria were found at this site throughout the season with all
cyanobacteria being Phormidium and coverage ranging from 2% to 38%. The “Alert’
level mode was exceeded on two occasions [mid December 2013 (22%) and mid
January 2014 (38%)]. However, the Phormidium coverage did not exceed the “Action’
mode level and therefore no health warnings were required to be put in place for this
site.

4.2.10 Lake Opunake

No bathing or boating usage of the lake was noted on any occasion, but picnicking
activities were recorded occasionally at the time of sampling surveys. Ducks were
noted regularly on the lake or in the vicinity of the lake edge and numbers were high
on most occasions. Swans were also present on several occasions. Large numbers of
these wildfowl were present frequently on the picnic area grass verge adjacent to the
lake edge, attracted from time to time by food provided by picnickers. There was no
repeat of the thick unsightly, algal scum prevalent on the lake surface for several
weeks during mid to late summer in the 2010-2011 season (TRC, 2011b) although
some floating algae were recorded on one occasion and suspended algae were
frequently noted.

Data from this site are presented in Table 56 and illustrated in Figure 39, with a
statistical summary provided in Table 57.
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Table 56  Analytical results for Lake Opunake
Time Cogl:g:glty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml) (nos100mi)
05.11.13 | 1100 133 100 100 100 16.3 0.9
18.11.13 | 1020 15.1 28 92 28 20.7 1.1
16.12.13 | 1030 16.4 100 1600 120 214 14
16.01.14 | 1040 13.9 240 2400 280 211 3.0
20.01.14 | 1315 13.2 280 1900 290 20.8 1.0
30.01.14 | 1035 12.9 340 2400 340 21.3 1.8
03.02.14 | 1330 14.2 23 380 23 22.7 1.0
17.0214 | 1140 134 38 750 38 225 0.9
20.02.14 | 1140 14.1 120 520 120 235 14
06.03.14 | 1315 14.9 <8 100 <8 18.7 1.0
21.03.14 | 1250 131 120 120 120 18.2 1.0
31.03.14 | 1005 16.3 430 290 430 18.3 0.9
03.04.14 | 1200 155 38 540 38 19.7 1.2
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Figure 39 E. coli numbers for Lake Opunake during the survey season
Table 57  Statistical results summary for Lake Opunake
Parameter Unit b T2 Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 12.9 16.4 14.1
E. coli nos/100ml 13 <8 430 100
Enterococci nos/100ml 13 92 2400 520
Faecal coliforms nos/100ml 13 <8 430 120
Temperature °C 13 16.3 235 20.8
Turbidity NTU 13 0.9 30 1.0

The lake is formed by the diversion of water from the nearby Waiaua River (as a
component of the Waiaua HEP scheme) and is close to the coast.

Water clarity was good (median turbidity: 1.0 NTU; range of turbidity: 2.1 NTU)
with a narrow range, as a result of minimal sediment disturbance and/or limited
suspended algae in the water column. Good water quality was due, in part, to the
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lake’s short residence time, with regular replenishment as a result of local
hydroelectric power scheme usage. Water temperatures were relatively high (above
20.8°C) for half of the period with a maximum of 23.5°C (in mid February 2014) and a
moderate range of 7.2°C. Conductivity varied over a narrow range (3.5 mS/m @
20°C) reflecting river flow conditions.

Generally bacteriological quality was moderate, influenced in part by the inflow to
the lake originating from the lower reaches of a river draining a developed
catchment but more so by the local wildfowl population. Elevated numbers, above
230 E. coli per 100 mls, were found from time to time but more so in the latter half of
the season co-incidental with higher wildfowl numbers in the immediate vicinity of
the site. Marked fluctuations in counts were most likely associated with this bird
population, particularly in instances where ducks had been attracted to the
monitoring site by picnickers feeding the birds.

4.2.10.1 Comparison with guidelines

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 58.

Table 58 Bacterial guidelines performance at Lake Opunake [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter _ ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 3[23] 0[0]

(Designation: freshwater contact recreational area)

No single sample exceedances of the “Action” mode occurred during the period but
three single samples were recorded within the ‘Alert’ mode. Sampling subsequent to
the “Alert’ levels showed much lower E. coli numbers within four days of
exceedances. There was no immediate requirement for the installation of “health
warning’ signage by STDC but publicity was given to the state of the lake on both
relevant websites.

4.2.10.2 Comparison with previous summers’ surveys

A statistical comparison of all of the summers’ E. coli survey data is presented
graphically in Appendix V for all sites. The eight summers of data collection for the
Lake Opunake site are summarised in Table 59 and illustrated in Figure 40.

Table 59  Summary of E. coli bacteriological water quality data to date (nos/100 ml) for all
summer surveys at Lake Opunake to date

Summer 06/07 07/08 08/09 09/10 10111 1112 12113 13114

Minimum 33 26 54 64 8 40 17 <8
Maximum 720 1300 2800 320 3800 2000 500 430
Median 110 130 210 220 80 80 120 100
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A median E. coli toward the lower range of the seven previous seasons’ surveys was
found in the latest season and a relatively narrow range of counts was also found,
(Figure 40). This was only the third occasion in which no “Action” levels were
recorded during the season.

Trend analysis of median E. coli numbers will not be performed for this site until ten
seasons’ data are available.

4.2.10.3 Cyanobacteria

Microscopic scans of seven samples were performed for the presence and
enumeration of cyanobacteria during the season. The results of these analyses are
presented in Table 60.

Table 60  Cyanobacteria counts (cells/ml) for Lake Opunake
Health warning: >15,000 cells/ml]

Date Cyanobacteria total cell count Principal species
(cells/ml)

25.11.13 nil -
10.12.13 nil -
13.01.14 nil -
27.01.14 6040 Anabaena
10.02.14 16 Anabaena
25.02.14 nil .
11.03.14 nil .

No cyanobacteria were detected in five of these samples. However, a marked
increase in Anabaena numbers was recorded in late January 2014 followed by a rapid
reduction in numbers by mid February 2014. No cyanobacteria had been found in
this lake during the 2006-2007, 2008-2009, 2009-2010, 2010-2011, 2011-2012, or 2012-
2013 seasons, but their presence (in low numbers) on three occasions in the latter part
of the 2007-2008 season followed a lengthy, extremely low flow period. However,
these numbers did not reach levels requiring the issue of “health warnings” during
that season nor in the current season. The relatively short lake water residence time
(due to hydroelectric power generation usage) may be a controlling factor for these
populations.
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4.2.11 Timaru Stream at Weld Road (near mouth)

No bathing usage was noted at this site on any sampling occasion (although it has
been in past seasons) while some picnicking and fishing (whitebaiting in season)
usage was recorded on some sampling survey occasions during the season. The site
had been a popular camping area (until the camp was closed by NPDC during early
2005) and access point to the sea coast but camping occurred from time to time across
on the true left bank. The site, to a certain extent tidal, showed varying degrees of
saltwater penetration, particularly under very low flow recession conditions toward
the end of the season. A few gulls were present on some occasions with dogs in the
water from time to time.

Previously, analyses for faecal source DNA tracking markers (by Cawthron Institute,
Nelson) were undertaken on two fine weather, low tide, samples collected under
very low flow conditions in January and early April 2013. Low E.coli counts (80 and
40 per 100 mls) were found to be coincident with bacteria of ruminant and wildfowl
origin, typical of sites in the lower reaches of streams and rivers elsewhere on the
ringplain.

Data from this site for the 2013-2014 season are presented in Table 61 and illustrated
in Figure 41, with a statistical summary provided in Table 62.

Table 61  Analytical results for the Timaru Stream at Weld Road

Time Cogl;g}gnty Bacteria Temperature | Turbidity
pete E. coli Enterococci Fgecal
(NZST) (mS/m) (nos/100ml) | (nos/00mi) coliforms (°C) (NTU)
(nos/100ml)

051113 | 1120 343 660 86 660 16.2 25
18.11.13 | 0800 26.2 180 84 180 16.0 0.4
16.12.13 | 0800 27.8 230 140 240 17.6 0.4
16.01.14 | 0800 12.7 290 340 310 16.7 0.4
20.01.14 | 1315 39.5 200 290 220 17.0 0.4
30.01.14 | 0805 28.7 220 380 240 16.6 0.7
03.02.14 | 1020 33.2 80 230 80 18.0 0.6
17.02.14 | 0915 59.7 190 420 190 18.9 0.6
20.0214 | 1105 51.8 54 7 54 234 05
06.03.14 | 1105 117 80 190 84 175 0.7
21.03.14 | 1045 255 210 220 210 16.5 0.6
31.03.14 | 0800 122 340 540 340 - 0.6
03.04.14 | 1020 148 120 84 120 15.7 1.0
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Figure 41 E.coli numbers for the Timaru Stream at Weld Road during the survey season

Table 62  Statistical results summary for the Timaru Stream at Weld Road

Parameter Unit o:l suar::ﬁ:zs Minimum Maximum Median
Conductivity @ 20°C mS/m 13 12.7 343 40

E. coli nos/100ml 13 54 660 200
Enterococci nos/100ml 13 71 540 220
Faecal coliforms nos/100ml 13 54 660 210
Temperature °C 13 15.7 234 16.8
Turbidity NTU 13 04 25 0.6

This river drains a moderately farmed catchment (five consented dairy farm
discharges) receiving point and non-point source discharges from these dairy farms,
although it is relatively short in length, rising partly in the nearby Kaitake range and
the north-western area of Egmont National Park. Conductivity levels varied
markedly in response to saltwater penetration at this site and were elevated on
several occasions during the season and particularly in mid to late summer-autumn
under very low stream flow conditions. Turbidity levels were very low throughout
the season consistent with the generally clear appearance of the river. Minimal algal
cover was noted in association with the good aesthetic appearance of the river due to
the sandy substrate at this deeper, ponded site. Water temperature varied over a
moderately wide range of 7.7°C with a maximum water temperature of 23.4°C
recorded in late morning in mid February 2014. This maximum could have been
expected to have been exceeded on other occasions during summer as all sampling
was undertaken before 1315 hrs and the majority in the mornings.

Bacteriological water quality at this site was generally below average and probably
poorer than typical of the lower reaches of other Taranaki ring plain streams
draining agricultural catchments. Elevated counts occurred sporadically, through the
sampling period. However, there was no installation of ‘health warning’ signage at
the site by NPDC although there was one exceedance of the “Action’ level early in the
period. Stock access to the lower stream (which was crossed to reach adjacent
farmland at times) during the prolonged dry period of the 2007-2008 seasons
(requiring remedial action after incidents were reported by the general public) was
not repeated or recorded in the 2009-2010, 2010-2011, 2011-2012, or 2012-2013
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seasons nor in the current season. Surveys in other rivers with tidal pool reaches
have found that bacteriological water quality may deteriorate probably as a result of
ponding of the flow and ‘“accumulation” of slugs of poorer quality downstream flow,
and several high E. coli counts were coincidental with more ponded conditions
(during elevated conductivity events). It has also been noted at these tidal river pool
sites that lower faecal coliform to enterococci ratios than usual have been recorded
possibly due to vegetative sources and/or better enterococci survival in pool
environments characterised by the ebb and flow in the ponded river/stream mouth.

4.2.11.1 Comparison with guidelines

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 63.

Table 63  Bacterial guidelines performance at the Timaru Stream,
Weld Road site [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter ' ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100ml
E. coli 2[15] 11[8]

(Designation: freshwater contact recreational area)

Two single samples were recorded in the “Alert’ mode, and one was recorded in the
‘Action” mode during the period. Poorer bacteriological water quality tended to
coincide with dry weather, and moderate seawater intrusion on two occasions.
Although the erection of health warning signage was required (but not actioned) on
one early season occasion when a single sample entered the “‘Action” mode, public
advice was provided on both websites. The bacterial count fell below the “Alert’
mode at the time of the following survey. Counts also fell to acceptable levels within
four days of “Alert” mode levels being detected in mid-January and late March 2014.

In terms of the 2003 contact recreation guidelines, the bacteriological water quality at

the site was moderately good, although partly affected by the ponding caused by the
site’s proximity to the sea coast.

4.2.11.2 Comparison with previous summers’ surveys

A statistical comparison of each of the summers’ survey data is presented graphically
in Appendix V for all sites. These summer data for the Timaru Stream site at the end
of Weld Road (which has been monitored for fourteen summers) are summarised in
Table 64 and illustrated in Figure 42.

Table 64  Summary of E. coli bacteriological water quality data to date (nos/100ml) for all summer
surveys in the Timaru Stream at lower Weld Road

Summer | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 1011 | 11/12 | 12113 | 13/14
Minimum 40 23 31 7 31 140 7 84 38 43 46 92 46 28 34 26 54
Maximum | 410| 710| 1400 | 540| 660| 1000 | 410 | 1000 | 460 | 480| 930| 440| 560 | 410| 440| 550| 660
Median 280| 210 160 | 180| 180| 260| 220| 260| 220 200| 180| 230| 290| 180| 160| 250 | 200
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The median E. coli count for the 2012-2013 season was typical of past seasons (Table

64) near the middle of the range of previous seasons’ counts. Counts over the 2013-

2014 season had a moderate range (Figure 42), with only one count reaching the

‘Action” mode, and a seasonal maximum in the mid range of those found over the 17

years of monitoring.

Trend analysis of these median E. coli numbers has been performed for the seventeen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 43) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hockberg False Discovery
Rate (FDR) analysis.
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Figure 43 LOWESS trend plot of median E. coli
numbers (per 100ml) at Timaru
Stream, lower Weld Road site for the
1997 to 2014 period

An overall very slight decreasing trend in median E. coli numbers has been found
over the seventeen seasons of monitoring which has not been statistically significant.
None of these seasonal medians exceeded the “Action” mode, although the medians
for the initial and 2008-2009 seasons entered the “Alert’ mode and three others have
been very close to the “Alert’ mode from time to time at this site.

4.2.11.3 Benthic cyanobacteria

No benthic cyanobacteria surveys were performed at this site which is often ponded
over a sandy substrate due to tidal influences.
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4.2.12 Waimoku Stream at Oakura beach

The easy access to this small stream which flows and often ponds across Oakura
beach, the most popular recreational beach in north Taranaki, provides a convenient
contact recreational area for children in particular. Bacteriological monitoring and
various investigation surveys have been performed at this site from time-to-time,
particularly in relation to septic tank wastes disposal in Oakura, the interpretation of
coastal bathing beach water quality and for assessment of the effectiveness of
Council’s water policies. Such a survey at the mouth and upstream of Oakura
township during the 1998-1999 bathing period, and two more recent catchment
surveys in the 2004-2005 (TRC, 2005) and 2009-2010 periods (TRC, 2010a) indicated
that the relatively high bacterial counts found in the stream at the coast were also
apparent in the Waimoku Stream upstream of the township, where some stock access
and extensive wildfowl populations contributed to high bacterial numbers. This was
particularly apparent in certain tributaries upstream of the coastal township and
therefore not attributable to domestic wastes disposal practices within Oakura
township. Historical data have highlighted the poor bacteriological water quality
regularly exhibited in this stream resulting in considerable publicity. More
appropriate, permanent health warning signage was erected by NPDC in
consultation with the Area Health Board early in the season in positions of public
prominence. As a consequence, bacteriological samples collected during the first half
of the 2009-2010 programme were also analysed by Cawthron Institute, Nelson using
faecal source DNA tracking marker techniques in association with high E.coli counts
at this site. All samples were found to contain bacteria indicative of wildfowl
(principally ducks and other species) origin, with minimal ruminant (cattle) sources
and no indications of human origin. (Note: Currently, there are no markers available
for pukeko faecal identification). These results were consistent with the conclusions
of the catchment survey reports referenced above. Planting of streamside vegetation
as a component of a riparian management scheme (in cooperation with landowners)
although contributing to aspects of bacteriological water quality improvement in the
lower reaches of the stream may also provide habitat for wildfowl species.
Management of dairy farm wastes in the catchment will also continue to be
monitored in conjunction with bathing water quality as a long-term component of
the SEM programme. The recent completion of a newly reticulated sewerage system
(by NPDC in 2010), with Oakura domestic wastewater collected and pumped to the
New Plymouth WWTP, will also ensure that surface water bacteriological water
quality will not be compromised by septic tank effluent seepages in the township.

The frequency of monitoring at this site was reduced to triennial surveys following
the 2010-2011 survey with the most recent 2013-2014 survey being the first at this
frequency.

No contact recreation was observed at this very shallow stream site at the time of the
2013-2014 sampling visits. Although few people were present on the beach in the
immediate vicinity of the stream mouth on all but one sampling occasion, this site is
known to be popular with children and families during favourable weather
conditions at holiday periods and weekends (see, TRC 2009a and TRC, 2010). The
channel flowed directly across the beach on some occasions but the stream migrated
northwards later in the season, toward the Wairau Stream.
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Data from the site are presented in Table 65 and illustrated in Figure 44, with a
statistical summary provided in Table 66.

Table 65  Analytical results for the Waimoku Stream at Oakura beach
Time Cogl:g:glty Bacteria Temperature | Turbidity
Date E. coli Enterococci Faecal
(NZST) (mS/m) ' coliforms (°C) (NTU)
100ml 100ml
(nos/100ml) | (nos/100ml) (nos100mi)
05.11.13 | 1100 14.5 510 120 600 14.6 3.0
18.11.13 | 0840 16.1 680 260 690 14.3 34
16.12.13 | 0830 14.6 2300 610 2300 15.3 25
16.01.14 | 0820 144 1600 1000 1600 15.3 25
20.01.14 | 1250 14.6 3300 2900 3400 15.4 22
30.01.14 | 0835 14.7 2200 1000 2200 15.4 1.3
03.02.14 | 1045 14.8 1200 1100 1200 15.7 14
17.02.14 | 0940 15.0 430 1500 450 16.3 1.5
20.02.14 | 1130 14.8 1700 1900 1700 18.0 1.5
06.03.14 | 1125 15.3 1600 1300 1600 14.7 14
21.03.14 | 1115 15.4 1200 900 1200 16.2 1.2
31.03.14 | 0840 154 1900 2500 2100 - 14
03.04.14 | 1050 154 780 970 780 135 14
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Figure 44 E.coli numbers for the Waimoku Stream at Oakura beach during
the survey season

Table 66  Statistical results summary for the Waimoku Stream at Oakura beach
Parameter Unit ALl Minimum Maximum Median
of samples
Conductivity @ 20° C mS/m 13 14.4 16.1 14.8
E. coli nos/100ml 13 430 3300 1600
Enterococci nos/100ml 13 120 2900 1000
Faecal coliforms nos/100ml 13 450 3400 1600
Temperature C 12 135 18.0 15.4
Turbidity NTU 13 1.2 34 15
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This stream drains a catchment receiving very few dairy point source discharges
together with non-point source run-off from these dairy farms over a relatively short
distance from its source in the Kaitake Range to the sea. The stream flows for a short
distance through Oakura township where sewage disposal was via septic tank or
similar systems to ground soakage. However, a pumped reticulation system
(transferring sewage to the New Plymouth Wastewater Treatment Plant) has been
completed recently by NPDC although not all domestic wastes have been connected
to this system. Wildfowl (ducks and pukekos in particular) are present in significant
numbers on the stream or at the stream edges, particularly in some of the smaller
tributaries (TRC, 2005 and TRC, 2010a), and have been confirmed as major sources of
faecal contamination by DNA marker investigations.

Conductivity levels were very stable throughout the survey period with no salt
water intrusion recorded. The stream was relatively clear in appearance and after
November, 2013 the streambed had a cover (up to 100%) of periphyton growth
(although not by thick mats). Water temperatures varied over a relatively narrow
range of 4.5°C with a maximum water temperature of 18.0°C recorded in late
morning in mid-February 2014. Water temperatures later in the day could be
anticipated to exceed the maximum recorded as all sampling at this site was
performed prior to 1300 hrs.

Bacteriological water quality was very poor throughout the survey period, and
characterised by high enterococci, E. coli and faecal coliform counts. Although
elevated counts have also been found in other ponded tidal reaches of ringplain
rivers and streams, counts in this small stream were comparatively much higher. On-
site farm dairy waste disposal practices during the season indicated a good standard
of compliance. However, the presence of ducks (and other wildfowl (particularly
pukekos)) and possibly some stock access to this small stream and tributaries
upstream of the survey site could be expected to have contributed substantially to
these elevated bacterial counts (see TRC, 2005 and TRC, 2010a).

4.2.12.2 Compliance with guidelines

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 67.

Table 67  Bacterial guidelines performance at the Waimoku Stream,
Oakura beach [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter . ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100ml
E. coli 2[15] 11[85]

(Designation: freshwater contact recreational area)

Two single samples were recorded in the *Alert’ mode with the remainder of the 13
single samples within the *Action” mode.

In summary, bacterial water quality at this site at the mouth of this small stream
consistently failed to achieve the guidelines for contact recreational usage
throughout the survey period. However, the coastal bathing waters monitored
adjacent to the stream mouth (main Oakura beach) met the enterococci guidelines on
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19 of 21 sampling occasions (median: 29 per 100 ml) with one individual sample
entering each of the ‘Alert” and “Action” modes but no occurrence (of two consecutive
samples) entering the “Alert” or “Action” mode in these coastal waters. The proximity
of this small inflow to the Waimoku Stream only slightly impacted on the main
beach water quality as indicated by the median E. coli number of 24 per 100 mls
(range: 3 to 180 per 100 mls) for the SEM season (TRC, 2014).

4.2.12.3 Comparison with previous summers’ surveys

A statistical comparison of each of the summers’ survey data is presented graphically
in Appendix V for all sites. Shorter data periods exist for the Waimoku Stream at
Oakura beach which was first included in the programme in 1999-2000. These
summer data for the Waimoku Stream site at Oakura beach are summarised in Table
68 and Figure 45.

Table 68  Summary of E. coli bacteriological water quality data (nos/100ml) for all summer surveys in
the Waimoku Stream at Oakura beach to date

Summer 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 10111 | 1112 | 12113 | 13114
Minimum 200 85 250 300 450 440 560 390 730 700 | 1400 | 1300 - 430
Maximum 1700 900 | 1800| 1700| 1700| 2200| 6300| 3200| 8100 | 4600 | 6200 | 13000 - 3300
Median 480 400 730 770 710 900 830 930| 2100| 1600 | 2800 | 2700 - 1600
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The very high median E. coli count for the 2013-2014 season continued the more
recent seasons’ high median bacterial levels with the equal fourth highest median of
the thirteen seasons’ surveys and a relatively wide range of counts. The trend of
relatively high minimum counts also continued with a typical seasonal minimum
count to date, indicative of poor bacterial water quality, long associated with this
small predominantly agricultural catchment stream with high wildfowl numbers.

Trend analysis of median E.coli numbers has been performed for the thirteen seasons
of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of the
median numbers (Figure 46) and testing the significance of any trend using the
Mann-Kendall test at the 5% level followed by Benjamini-Hockberg False Discovery
Rate (FDR) analysis.
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Figure 46 LOWESS trend plot of median E. coli
numbers (per 100ml) at Waimoku
Stream, Oakura Beach site for the 1999
to 2014 period

A steady increase in median E. coli numbers has been found over the thirteen seasons
of monitoring with a marked increase over the latest five seasons. This trend has
been statistically very significant. All of these seasonal medians exceeded the “Alert’
mode and the last eleven seasonal medians have all exceeded the “Action” mode.

4.2.13 Oakura River below SH45

Bathing usage was recorded on occasions at this
site where people were often present
(occasionally fishing (including whitebating in
season)) on the riverbank at this very accessible
tidal site. Ponding and upstream surging
frequently occurred under high tide conditions
and gulls and dogs were recorded on or in the
river. Stock access was also apparent early in the
season (Photo 4) necessitating follow up
abatement action.

Photo 1 Stock access on left bank of
Oakura River (Nov. 2013)

Faecal source DNA tracking markers analyses (by Cawthron Institute, Nelson) were
performed on two low tide, fine weather samples collected in mid January 2013 and
early April 2013 under very low flow conditions upstream of Oakura township as
well as the usual site. E. coli counts were low (80 and 23 per 100 mls upstream and
100 and 20 per 100 ml downstream) and found to be coincident with bacteria of
ruminant and wildfowl origin only, similar to the lower reaches of ringplain rivers
and streams elsewhere.

Data from the site for the 2013-2014 season are presented in Table 69 and illustrated
in Figure 47, with a statistical summary provided in Table 70.
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Table 69  Analytical results for the Oakura River below SH45
Time Cogl:g:glty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
100ml 100ml
(nos/100ml) | (nos/100ml) (nos100mi)
05.11.13 | 1030 139 88 28 110 14.3 1.3
18.11.13 | 0915 9.2 71 19 74 16.2 0.9
16.12.13 | 0855 8.6 110 85 120 17.1 05
16.01.14 | 0850 79 86 260 86 16.7 0.4
20.01.14 | 1225 79 80 120 80 16.3 05
30.01.14 | 0900 75.0 220 190 220 16.9 0.3
03.02.14 | 1110 794 51 110 51 19.2 0.4
17.02.14 | 1010 20.0 91 22 91 18.7 0.6
20.02.14 | 1200 26.9 60 550 60 224 0.4
06.03.14 | 1150 74 16 80 32 17.6 0.3
21.03.14 | 1145 374 150 160 150 16.7 1.4
31.03.14 | 0915 198 92 220 120 - 0.5
03.04.14 | 1120 66.3 28 26 28 15.5 0.6
Oakura River d/s SH45 bridge
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Figure 47 E. coli numbers for the Oakura River below SH45 during the survey season

Table 70  Statistical results summary for the Oakura River below SH45
Parameter Unit NI Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 79 198 37

E. coli nos/100ml 13 16 220 86
Enterococci nos/100ml 13 19 550 110
Faecal coliforms nos/100ml 13 28 220 86
Temperature °C 13 14.3 224 16.8
Turbidity NTU 13 0.3 14 05
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This river drains a mainly agricultural catchment (three consented dairy farm
discharges to surface water) with the survey site established in the short tidal reach
between SH45 and the mouth of the river. The river was noted as tidal with ponding
or inflowing obvious on eight sampling occasions. Conductivity levels indicated a
variable influence of saltwater intrusion on at least nine sampling occasions during
the season. The more significant intrusions occurred mainly during very low flow
conditions during the latter part of this season. On all occasions the river was clear in
appearance with no algal substrate cover due to the sandy nature of much of the
substrate. Water temperatures varied over a moderate range (9.1°C) during the
period reaching a maximum of 22.4°C at midday in mid February 2014, but below
the maximum water temperature which might be anticipated later in the day as all
sampling at this site occurred before 1230 hrs.

Bacteriological water quality was moderate, with the majority of E. coli counts below
150 per 100 mls. Bacteriological water quality was not dissimilar to that found
elsewhere in ponded tidal reaches of ringplain rivers and streams, probably as a
result of the occasional “accumulation” of slugs of poorer quality downstream flow.
This may have resulted from upstream stock access, agricultural non-point source
runoff and/or point source discharges. Lower faecal coliform to enterococci ratios
(than normally found at flowing river sites) were occasionally recorded possibly as a
result of vegetative sources of enterococci and/or better survival rates in tidal pool
environments; sites which are characterised by ebbing and flowing within the
ponded stream mouth reach. An elevated count in late January 2014, although within
guidelines, was coincident with slight surging and saltwater intrusion under very
low flow conditions while regular sampling, four days after this elevated count,
found a much lower E. coli count (51 per 100 mls).

4.2.13.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 71.

Table 71  Bacterial guidelines performance at the Oakura River SH45 bridge
site [% of 13 samples]

Number of exceedances of E. coli guidelines
Earameten . ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100ml
E. coli 0[0] 0[0]

(Designation: freshwater contact recreational area)

No single samples fell within the ‘Alert’ mode, nor did any samples enter the
‘Action” mode. This was despite very low flow conditions in the latter part of the
season. Therefore, no health warning signage was required to be displayed at this
site by NPDC at any stage of the season.

Bacteriological water quality was generally typical for the lower reaches of a
Taranaki ringplain stream and within the acceptable single sample guidelines for
contact recreational usage for the entirety of the sampling season.
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4.2.13.2 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen summers’ survey data is presented
graphically in Appendix V for all sites. These summer data for the Oakura River site
below the SH45 bridge are summarised in Table 72 and illustrated in Figure 48.

Table 72 Summary of E. coli bacteriological water quality data (nos/100ml) for all summer surveys in
the Oakura River downstream of SH45
Summer | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | 07/08 | 08/09 | 09/10 | 10/11 | 11/12 | 12113 | 13114
Minimum 7 28 42 24 23 31 26 43 1 46 23 31 34 60 19 11 31 16
Maximum 260| 1100 240| 540 310| 580| 420| 1200 820| 380| 330| 2400| 450| 2500| 290| 440| 530| 220
Median 34 110 100 77 80| 120 120| 120| 140| 160| 220| 140| 180| 150| 100| 140| 140 86
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The median E. coli count was toward the lower end of the range of past seasons’
results (Figure 48). One of the narrowest ranges of E. coli counts was recorded due to
the absence of any very high counts. No median E. coli counts have exceeded the
2003 guidelines for contact recreational usage over the eighteen seasons of

monitoring.

Trend analysis of these median E. coli numbers has been performed for the eighteen

seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 49) and testing the significance of any trend using the
Mann-Kendall test at 5% level followed by Benjamini-Hockberg False Discovery Rate

(FDR) analysis.
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Figure 49 LOWESS trend plot of median E.coli numbers
(per 100ml) at the Oakura River, SH 45 site
for the 1996 to 2014 period

N =18

Kendall tau = + 0.385

p level = 0.026 [>FDR, p = 0.094]
Significant at p < 0.05;

Not significant at p < 0.05 after FDR.
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A relatively strong increasing trend in median E. coli counts has been found over the
eighteen seasons of monitoring. Although statistically significant at the p< 0.05 level,
it was not significant after FDR application. However, none of these seasonal
medians exceeded the “Alert’” or “Action” modes. This increasing trend may warrant
further investigation if it continues although it should be noted that there has been a
slightly improving trend (decrease) in median E.coli counts over the past seven year
period after medians peaked over the 2006-2007 season.

4.2.13.3 Benthic cyanobacteria

Benthic cyanobacteria were monitored on six occasions during the season with
results presented in Table 73.

Table 73 Percentage benthic cyanobacteria cover for the Oakura River at the SH45 Bridge site

Date Average Phormidium % cover Mode
19.11.2013 1 Green (surveillance)
17.12.2013 0 Green (surveillance)
14.01.2014 1 Green (surveillance)
14.02.2014 0 Green (surveillance)
13.03.2014 0 Green (surveillance)
26.03.2014 0 Green (surveillance)

Benthic cyanobacteria coverage was very low throughout the season with
Phormidium only found on two occasions and at very low levels (1%). Consequently
no health warnings were required to be issued.

4.2.14 Waitara River at the town wharf, Waitara

Minor bathing usage of this river site at the new town wharf was recorded at the
time of sampling surveys, the majority of which were prior to midday. Fishing
(limiting whitebaiting in season) was noted from time-to-time at this site with
walking and boating (including rowing and yachting) as additional activities. Ducks
and gulls were present on occasions but in low numbers. The permanent signage
previously installed by NPDC was not present during the season.

Concerns relating to the source of faecal bacteria found at this site by past
monitoring, led TRC to undertake additional microbial source tracing (MST) using
DNA marker techniques at four sites in the lower Waitara River during the 2010-2011
season (TRC, 2011b). In summary, faecal bacteria found at this Town Wharf site were
sourced predominantly from cattle (under all tidal and flow conditions) with some
indication of bacteria of human origin under high tide and flood conditions.
Upstream (Bertrand Road site) faecal bacteria were totally of cattle origin whilst
downstream (on both sides of the river mouth), faecal bacteria of cattle (all
occasions), wildfowl and human (occasional) derivation were found.

Regular sampling data from the site for the 2013-2014 season are presented in Table
74 and illustrated in Figure 50 with a statistical summary provided in Table 75. River
flow information is illustrated in Figure 51.
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Table 74  Analytical results for the Waitara River at the town wharf, Waitara
Time Cogl:g:glty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
100ml 100ml
(nos/100ml) | (nos/100ml) (nos100mi)
05.11.13 | 1030 318 290 12 300 15.1 16.0
18.11.13 | 0905 332 280 5 310 17.6 1.7
16.12.13 | 0850 695 150 31 160 19.8 2.2
16.01.14 | 0945 755 280 89 280 19.0 34
20.01.14 | 1110 626 100 46 100 18.9 1.7
30.01.14 | 0900 788 80 110 84 19.2 2.2
03.02.14 | 1120 1790 23 20 27 20.7 2.0
17.02.14 | 1010 1380 59 17 59 20.1 1.7
20.02.14 | 1155 1930 110 32 120 236 25
06.03.14 | 1225 2020 33 23 130 18.3 3.9
21.0314 | 1140 1660 100 8 100 18.7 4.1
31.03.14 | 0915 2790 37 33 44 17.3 2.6
03.04.14 | 1130 3190 13 21 13 19.3 25
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Figure 50 E.coli numbers for the Waitara River at the town

wharf, Waitara during the survey season

Table 75  Statistical results summary for the Waitara River at the town wharf, Waitara

Parameter Unit ML Minimum Maximum Median
of samples

Conductivity @ 20° C mS/m 13 318 3190 1380
E. coli nos/100ml 13 13 290 100
Enterococci nos/100ml 13 5 110 23
Faecal coliforms nos/100ml 13 13 310 100
Temperature C 13 15.1 236 19.0
Turbidity NTU 13 17 16 25
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This ring plain and eastern hill country river drains an extensively developed
agricultural catchment. The survey site is situated in the lower tidal reaches of this
large river, some 2km upstream of the river mouth. There are consented dairy ponds
treated wastes discharges in the catchment upstream of the site particularly in the
Manganui River sub catchment (see 3.2.15). River water was generally slightly
turbid, green and occasionally turbid, brown-green in appearance with elevated
conductivity levels typical of seawater ingress near high tide on all sampling
occasions and occasionally coincidental with ponded or slow upstream flow
conditions.

Water temperatures had a moderate range of 8.5°C partly due to the coastal seawater
influence, with a maximum of 23.6°C recorded near midday in mid-February 2014.
All of the samples were collected before 1230 hrs and therefore maximum river
temperatures (which tend to occur later in the afternoon) were not recorded.

Bacteriological water quality was moderate and typical for the lower reaches of this
large Taranaki eastern hill country and ring plain river draining a predominantly
agricultural catchment despite some coastal seawater influence under high tide
conditions (median 100 E.coli per 100 mls and 23 enterococci per 100 mls). The
existing recreational sampling programme was performed around higher tidal
conditions for SEM trend purposes (due to its incorporation within the coastal sites
programme) at times when public usage is often more predominant at this site.
Poorer bacteriological water quality might be expected under outflowing low tide
conditions although monitoring undertaken 6km further upstream (at the flow
recorder site at Bertrand Road) over the same recreational period and base flow
conditions found a lower median E.coli bacterial number of 44 per 100 mls but a
similar range of E. coli numbers (9 to 320 per 100 mls).

4.2.14.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 76.

Table 76  Bacterial guidelines performance at the Waitara River at the town
wharf, Waitara [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100ml
E. coli 3[22] 0[0]

(Designation: freshwater contact recreational area)

Three single samples fell within the “Alert” mode but none within the “Action” mode
during the monitoring period. The first of the “Alert” exceedances occurred within
five days following a river fresh (Figure 51), coincident with a turbid river
appearance indicative of the lag effects of rainfall run-off within this large catchment.
It has been noted that the three-day post rainfall sampling protocols followed by the
SEM programme for the other (ringplain) catchment sites are therefore not
necessarily appropriate for baseline assessments of bacteriological water quality at
this site near the mouth of this large predominantly eastern hill country catchment
river.
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These issues have been discussed with the Area Health Board and NPDC staff and
appropriately worded health warning signage was permanently installed at the town
wharf prior to the 2010-2011 season. However, the permanency of this signage has
been probematical due in part to vandalism. Subsequent sampling indicated that
E.coli numbers had fallen below the “Alert’ level four days after the mid-January 2014
occurrence.

Generally, E. coli numbers were relatively good (i.e. <120 per 100 mls) for the
majority of the sampling period and no exceedances of the guidelines were recorded
during lenghtier recession flow, dry weather conditions (i.e. 7 days or more after a
river fresh) experienced in the latter half of the season.

4.2.14.2 Comparison with previous summers’ surveys

Four previous SEM sampling seasons have been monitored at this site. Therefore
only a brief statistical comparison can be made with previous data. These data for the
Waitara River at the town wharf, Waitara site are summarised in Table 77 and
illustrated in Figure 52 for this, the fourth season of monitoring.

Table 77  Summary E. coli bacteriological water quality data (nos/100ml) for
summer surveys in the Waitara River at the town wharf, Waitara

Summer 09/10 10111 1112 12113 13114
Minimum 92 19 28 3 13
Maximum 1700 570 550 1300 290
Median 230 76 150 120 100
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A moderate median E. coli number was found by this fifth season’s survey with the
narrowest range of counts found to date during the season due to minimal delayed
effects of preceding freshes in this large, predominantly hill country catchment.
Trend analysis of median E.coli numbers will not be performed until the sampling
period has encompassed ten seasons of data collection at this site.

4.2.15Urenui River at the estuary

Some bathing usage of this site was noted (on three of the sampling surveys) with
some usage apparent for other activities (e.g boating, fishing, and picnicking) at this
tidal site. This is a very popular site during weekends and holiday periods (see TRC,
1999 and TRC, 2008a).
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Data from the site are presented in Table 78 and enterococci counts (as the site is
predominantly seawater) are illustrated in Figure 53, with a statistical summary
provided in Table 79.

Table 78 Analytical results for the Urenui River at the estuary
Time Cogl:::glty Bacteria Temperature | Turbidity
Date E. coli Enterococci Faecal
(NZST) (mS/m) ' coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml) (nos/100mi)
05.11.13 | 0925 4450 42 3 42 171 56
18.11.13 | 1010 4600 140 15 140 18.7 71
16.12.13 | 1005 4620 9 3 9 218 6.2
16.01.14 | 1100 4710 <2 14 <2 19.8 30
20.01.14 | 1010 4740 8 <1 8 18.8 7.8
30.01.14 | 1005 4760 8 32 8 184 17
03.02.14 | 1020 4690 1 <1 1 18.0 17
17.02.14 | 0915 4680 5 4 5 18.0 15
20.02.14 | 1055 4700 1 1 1 20.5 10
06.03.14 | 1125 4720 <1 <1 <1 171 40
21.03.14 | 1035 4690 13 3 15 19.1 27
31.03.14 | 1035 4750 9 51 16 19.6 13
03.04.14 | 1020 4740 3 4 3 19.7 11
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Figure 53 Enterococci numbers for the Urenui River at the estuary during the survey season

Table 79  Statistical results summary for the Urenui River at the estuary

Parameter Unit Number Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 4450 4760 4700

E. coli nos/100ml 13 <1 140 8
Enterococci nos/100ml 13 <1 51 3
Faecal coliforms nos/100ml 13 <1 140 8
Temperature °C 13 171 21.8 18.8
Turbidity NTU 13 6.2 56 15
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This hill country catchment river typically is turbid under low tide conditions in the
tidal lower reaches of the estuary where it is extensively used by visitors and the
holiday population based at the Urenui Beach settlement. High tide conditions
resulted in aesthetic improvements within the estuary. Under high tide sampling
conditions, the minimum (6.2 NTU) and median turbidity (15 NTU) levels were
indicative of moderately turbid conditions typical of mixing of the more discoloured
river flow with inflowing cleaner seawater. The river at this site was generally
described as greenish or green-brown in appearance and slightly turbid to turbid.
Conductivity levels were characteristic of coastal saltwater on all occasions.
Moderately high water temperatures (median of 18.8°C), more typical of coastal
seawater temperatures, varied over a relatively narrow range of 4.7°C during the
sampling period with a maximum of 21.8°C recorded in mid-morning in mid-
December 2013. All sampling however, was undertaken prior to 1130 hrs when water
temperatures could have been expected to have been cooler than later in the day,
depending upon the state of the tide.

Bacteriological water quality was generally very good as a result of the seawater tidal
intrusion into the estuary. Poorer bacteriological river water quality might be
expected under low outflowing tidal conditions as comparative sampling at the
semi-tidal upstream SH3 bridge site to date has identified significantly higher
numbers of all three bacteriological species (eg medians for E. coli [390 per 100 ml]
and enterococci [165 per 100 ml]). The existing sampling programme was designed
around higher tidal conditions (for SEM trend purposes and due to its incorporation
within the coastal sites sampling programme) at times when bathing is more
predominant at this site. No high enterococci counts were recorded during the
monitoring period (Figure 53).

4.2.15.1 Comparison with guidelines

Comparison with the 2003 guidelines for contact usage is summarised in Table 80
using the marine guidelines, which are considered to be more appropriate for this
estuarine site.

Table 80 Bacterial guidelines performance at the Urenui River estuary site
[% of 13 samples]

Number of exceedances of enterococci guidelines

ACTION
Parameter . S 2 consecutive
Single sample

141-280/100ml

single samples
>280/100 mi

E. coli 0[0] 0[0]
(Designation: coastal contact recreational area)

No single samples fell within the ‘Alert’ mode or within the “Action” mode for saline
water at any time during the monitoring period. Also, neither mode was exceeded in
terms of the freshwater guidelines (for E. coli).

The bacteriological water quality at this site was within the acceptable guidelines for
contact recreational usage throughout the season recognising that all sampling
occasions coincided with high tides and therefore a predominance of high quality
saline water mixing with poorer quality river water at this estuarine site. This was
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consistent with data for the nearby Urenui Beach coastal site (median enterococci: 4
per 100mls) monitored over six seasons to date.

4.2.15.2 Comparison with previous summers’ surveys

A statistical comparison of each of the eighteen summers’ survey data is presented
graphically in Appendix V for all sites. These summer enterococci data for the

Urenui River site at the estuary are summarised in Table 81 and illustrated in Figure
54.

Table 81  Summary of enterococci bacteriological water quality data (nos/100ml) for all summer
surveys in the Urenui River estuary to date

Summer | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05-06 | 06/07 | 07/08 | 08/09 | 09/10 | 10/11 | 11112 | 12113 | 13/14
Minimum <1 <1 <1 1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Maximum 40 69 82| 220| 160 27 19 72| 640 30 9 36| 120 190 | 150 36| 100 51
Median 5 7 3 8 14 8 4 4 5 4 1 2 1 7 3 4 3 3
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The high bacteriological water quality of the Urenui River estuary, during high tide
conditions, continued during the 2013-2014 season (Figure 54). This has been
emphasised by all seasonal median enterococci counts being less than 15 enterococci
(per 100 mls). The range was relatively narrow for enterococci during the 2013-2014

season as a result of no single sample counts in excess of 51 enterococci per 100 mls
during the period.

The high bacteriological quality of the coastal sea water intrusion was the major
influence on the bacteriological water quality of the lower quality river water at this
estuarine site during preferred recreational usage (i.e. higher tide) conditions.

Trend analysis of median enterococci and E. coli numbers has been performed for
the eighteen seasons of data by first applying a LOWESS fit (tension 0.4) to a time
scatterplot of the median numbers (Figures 55 and 56) and testing the significance of

any trend using the Mann-Kendall test at 5% level followed by Benjamini-Hockberg
False Discovery Rate (FDR) analysis.
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Figure 55 LOWESS trend plot of median enterococci
(per 100ml) at the Urenui River, estuary site
for the 1996 to 2014 period
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Figure 56 LOWESS trend plot of median E. coli (per
100ml) at the Urenui River, estuary site for
the 1996 to 2014 period

No statistically significant trend in median enterococci or E. coli counts has been
found over the eighteen seasons of monitoring which have indicated an overall
decrease in enterococci bacteria and a very slight increase in E.coli bacteria numbers
(both at very low median numbers) over this period. None of these medians
exceeded the “Alert’ or “Action” modes for either marine or freshwater contact
recreational usage.

4.2.16 Manganui River at Everett Park (downstream of Kurapete Stream)

No bathing or other usage of this river site was noted at the time of sampling
occasions during the survey period despite the proximity of the site to a nearby
outdoor adventure camp.

Data from the site are presented in Table 82 and illustrated in Figure 57, with a
statistical summary provided in Table 83. River flow records are illustrated in
Figure 58.
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Table 82 Analytical results for the Manganui River at Everett Park (downstream of the
Kurapete Stream)
Time Cogi:::glty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
100ml 100ml
(nos/100ml) | (nos/100ml) (nos100mi)
051113 | 0835 94 240 80 240 13.2 22
18.11.13 | 1115 9.9 200 40 200 16.7 0.7
16.12.13 | 1110 10.3 330 48 500 18.2 0.8
16.01.14 | 1210 10.0 120 54 120 17.6 0.6
20.01.14 | 0920 1041 200 110 200 16.6 0.7
30.01.14 | 1235 9.6 80 40 140 18.7 0.8
03.02.14 | 0935 1041 63 100 63 16.9 0.7
17.02.14 | 0815 10.0 100 380 130 175 0.7
20.02.14 | 0900 99 130 110 140 204 0.7
06.03.14 | 1020 9.9 140 220 140 14.3 0.7
21.0314 | 0915 10.1 210 100 210 15.6 0.8
31.0314 | 1130 9.7 170 120 170 14.6 0.6
03.04.14 | 0930 9.9 120 160 120 14.1 0.5
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Figure 57 E. coli numbers for the Manganui River at Everett Park (downstream
of the Kurapete Stream) during the survey season
Table 83  Statistical results summary for the Manganui River at Everett Park (downstream
of Kurapete Stream)
Parameter Unit AL Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 94 10.3 9.9
E. coli nos/100ml 13 63 330 140
Enterococci nos/100ml 13 40 380 100
Faecal coliforms nos/100ml 13 63 500 140
Temperature °C 13 13.2 204 16.7
Turbidity NTU 13 0.5 22 0.7
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This ring plain river drains an extensively developed agricultural catchment, the site
surveyed being situated at Everett Park approximately 300 m downstream of the
Kurapete Stream confluence, and about 500 m below another (less utilised)
Manganui River recreational site, upstream of the Kurapete Stream. Since the 1999-
2000 season’s survey, discharges from the Inglewood municipal oxidation ponds’
system into the Kurapete Stream (approximately 8 km upstream of the survey site)
have been diverted out of the stream to the New Plymouth wastewater treatment
plant.

The river was clear and green-brown or colourless at the time of the majority of the
sampling surveys, with relatively low conductivity levels. Water temperatures varied
over a moderate range of 7.2°C with the maximum temperature (20.4°C) recorded
near mid-morning in mid-February 2014. Higher temperatures could be expected
later in the day as no sampling surveys were performed after 1235 hrs at this site.

Bacteriological water quality was moderate for this site during the 2013-2014 survey
period with all of the counts recorded during the period in excess of 62 E. coli per 100
mls (Figure 57). The elevated count in mid-December 2013 which entered the “Alert’
level, was on a steady recession from a significant flood ten days prior to sampling.
Levels decreased below the ‘Alert’ level within the month and returned to lower
numbers (below the ‘Alert’ level) by the time of the following survey, where
numbers remained for the rest of the period including the very low flow conditions
in February and March 2014.

4.2.16.1 Comparison with guidelines
Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 84.

Table 84  Bacterial guidelines performance at the Manganui River at Everett Park
(upstream of Kurapete Stream) [% of 13 samples]

Number of exceedances of E. coli guidelines
Parameter _ ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100ml
E. coli 18] 0[0]

(Designation: freshwater contact recreational area)

One single sample fell in the “Alert’ mode but none reached the “Action” mode
during the season. The highest count was a few days on the recession flow from a
relatively recent significant flood during the wet late spring period.

Bacteriological water quality at this site in terms of contact recreational usage was
acceptable considering the impacts of farming activities, particularly in relation to
the residual flow remaining in the river in mid-catchment downstream of the
Motukawa HEP diversion (ie, significant abstraction of upper catchment water for
hydroelectric power production purposes).



4.2.16.2 Comparison with previous summers’ surveys
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A statistical comparison of each of the eighteen summers’ survey data is presented
graphically in Appendix V for all sites. These summer data for the Manganui River
site at Everett Park are summarised in Table 85 and illustrated in Figure 59.

Tab

le 85

Summary of E. coli bacteriological water quality summary data (nos/100ml) for all summer

surveys in the Manganui River at Everett Park to date

Summer
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The median E. coli count for the 2013-2014 season was within the range and equal
the fifth lowest of the eighteen seasons” medians recorded since the inception of the
programme in 1996-97 (Figure 59). The range of E. coli numbers was narrower than
the majority of those recorded to date mainly due to a relatively low maximum count
of 330 per 100 mls; the third lowest seasonal maximum recorded to date at this site.

Trend analysis of these median E. coli numbers has been performed for the eighteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 60) and testing the significance of any trend using the
Mann-Kendall test at 5% level followed by Benjamini-Hockberg False Discovery Rate
(FDR) analysis.
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A slight and statistically insignificant decrease in median E. coli counts has been
found over the eighteen seasons of monitoring. None of these seasonal medians
exceeded the “Alert” or “‘Action” modes.

4.2.16.3 Benthic cyanobacteria

Benthic cyanobacteria were monitored on eight occasions through the season and to
11 April 2014 with results presented in Table 86 and Figure 61.

Table 86  Percentage benthic cyanobacteria cover at the Manganui River, Everett Park site
Date Average Phormidium % cover Mode
19.11.2013 43 Amber (Alert)
02.12.2013 2 Green (surveillance)
17.12.2013 7 Green (surveillance)
14.01.2014 6 Green (surveillance)
14.02.2014 6 Green (surveillance)
13.03.2014 15 Green (surveillance)
26.03.2014 24 Amber (Alert)
11.04.2014 3 Green (surveillance)
Manganui River at Everett Park
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Figure 61 Percentage benthic cyanobacteria cover at the Manganui River,
Everett Park site

Benthic cyanobacteria coverage was moderate throughout the season (ranging from 2
to 43%). The benthic cyanobacteria found were all Phormidium sp. The “Alert” level
was exceeded on two occasions, in late November 2013 (43%) and late March 2014
(24%). On the November survey occasion, Phormidium coverage did not enter the
‘Action” mode level and thus no health warnings were required to be put in place.
Follow-up surveys within two weeks of both of these ‘Action” mode levels, found
reduced coverage.



4.2.17 Lake Ratapiko
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No bathing usage of the lake was noted on any occasion. Boating and picnicking

were recorded on only one occasion. No other activities were recorded at the time of

any of the sampling surveys. However, the lake is commonly used for boating and
tishing purposes, particularly at weekends and holidays. Ducks were present in

relatively low numbers on the lake. No stock access to the lake margins was recorded
unlike on some past occasions (TRC, 2013). The lake was drawn down for

maintenance purposes toward the end of the season (in mid-March 2014) and as a
result sampling was unable to be performed on three occasions.

The data for this site are presented in Table 87 and illustrated in Figure 62 with a
statistical summary provided in Table 88.

Table 87  Analytical results for Lake Ratapiko (* lake level lowered for HEP maintenance)
Time Cogl:::glty Bacteria Temperature | Turbidity
Date Faecal
E. coli Enterococci
(NZST) (mS/m) coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml) (nos/100mi)
05.11.13 | 0810 76 240 <1 250 14.2 1.2
18.11.13 | 1130 8.0 44 9 44 19.5 1.0
16.12.13 | 1130 8.1 19 3 20 211 15
16.01.14 | 1240 8.1 9 13 9 216 1.6
20.01.14 | 0900 8.2 12 1 13 19.4 1.3
30.01.14 | 1255 6.9 7 1 7 217 1.9
03.02.14 | 0915 75 <1 4 <1 19.9 1.3
17.02.14 | 0800 838 4 93 4 19.8 1.0
20.02.14 | 0840 76 7 <1 8 22.7 1.2
06.03.14 | 0950 1.7 25 <25 50 15.2 340
21.03.14 - - - -
31.03.14* - -
03.04.14* - -
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Figure 62 E. coli numbers for Lake Ratapiko during the survey season
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Table 88  Statistical results summary for Lake Ratapiko

Parameter Unit AT Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 10 6.9 1.7 8.0
E. coli nos/100ml 10 <1 240 10
Enterococci nos/100ml 10 <1 93 4
Faecal coliforms nos/100ml 10 <1 250 1
Temperature °C 10 14.2 227 19.8
Turbidity NTU 10 1.0 340 1.3

The lake is replenished by diversion water flow from the mid reaches of the
Manganui River via the Motukawa HEP scheme. Water quality was generally very
good with minimal variation in clarity (median turbidity: 1.3 NTU; range of
turbidity: 0.9 NTU) as a result of low suspended algae populations possibly due to
short retention times until maintenance began in early March 2014 when turbidity
increased markedly. Water temperatures were moderate ranging over 8.5°C for the
period with a moderately high maximum of 22.7°C (early-morning in mid-February
2014) although all of the measurements were recorded prior to 1300 hrs.
Conductivity showed minimal variation (less than 2.0 mS/m) during the period
prior to lake maintenance.

Generally bacteriological quality was good considering that the inflow to the lake is
from the mid reaches of a river draining a developed farmland catchment. Only one
count exceeded 44 E. coli per 100 mls despite the wet spring period and this count
followed within a week of a significant fresh in the Manganui River. No sampling
was possible toward the end of the season coincident with the HEP scheme lake
lowering for maintenance purposes.

4.2.17.1 Comparison with guidelines

Comparison with the 2003 guidelines for freshwater contact usage is summarised in
Table 89.

Table 89 Bacterial guidelines performance at Lake Ratapiko [% of 10 samples
Number of exceedances of E. coli guidelines
Parameter ALERT ACTION
Single sample Single sample
261-550/100ml >550/100ml
E. coli 0[0] 0[0]

(Designation: Freshwater contact recreational area)

No single sample exceedances of the “Action” mode occurred and no samples were
recorded within the “Alert’ mode during the entire period.

4.2.17.2 Comparison with previous summers’ surveys

A statistical comparison of all sites” summers’ E. coli survey data is presented
graphically in Appendix V for all sites. Data from the eight summer surveys for the
Lake Ratapiko site are summarised in Table 90 and illustrated in Figure 63.
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Table 90  Summary of E.coli bacteriological water quality data (nos/100ml) for all summer surveys at
Lake Ratapiko to date
Summer 06/07 07/08 08/09 09/10 10111 1112 12113 1314
Minimum 1 1 5 4 13 1 3 <1
Maximum 86 120 220 91 140 150 240 240
Median 21 16 35 16 25 35 10 10
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A very low median E. coli number was found by the latest season’s survey and a
moderate range of counts was recorded. All seasonal medians have been low, with
this season’s the equal lowest of the eight seasons” medians to date. Trend analysis
of median E. coli numbers will not be performed for this site until ten seasons” data
are available.

4.2.17.3 Cyanobacteria

Microscopic scans of samples collected on seven sampling occasions were
performed, with the results of these analyses presented in Table 91.

Table 91  Cyanobacteria counts (cells .ml) for
Lake Ratapiko [Health warning: >15,000 cells/ml]
Date Cyanobacteria total cell count Principal species
(cells/ml)
25.11.13 nil -
10.12.13 nil
13.01.14 nil
27.01.14 5690 Anabaena
10.02.14 300 Anabaena
25.02.14 34 Anabaena
11.03.14 nil

No cyanobacteria were detected in four of the samples. None had been found in this
lake during the 2006-2007, 2008-2009, 2009-2010, 2010-2011, 2011-2012, or 2012-2013
seasons, but low numbers of Anabaena had been present in the latter part of the 2007-
2008 season following a lengthy, extremely low flow period. Moderate numbers of
Anabaena were found during late January, 2014 during a dry period, but these
numbers reduced rapidly by late February, 2014 and none were found by the survey
of mid-March 2014. Levels did not require public health warnings but were notified
to the public via the TRC website.The relatively short lake water residence time (due
to hydroelectric power generation usage) may be a factor in the control of these
bacteria populations.
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4.2.18 Lake Rotokare

Cyanobacteria monitoring of this lake was instigated in the 2007-2008 season in
recognition of this small lake’s recreational usage, particularly for boating activities.
The boating season is restricted to the period from 1 December to 1 May by the STDC
in recognition of the status of the Rotokare Scenic Reserve.

Some bacteriological water quality monitoring was also undertaken in conjunction
with the cyanobacteria monitoring during the 2013-2014 season, with the lake visited
on ten occasions between mid-November 2013 and early April 2014. [Note:
bacteriological monitoring is not a component of the SEM programme at this lake].

Usage of the lake included walkers (visitors) and picnicking throughout the season.
The boat ramp remained locked through the period until mid-February, 2014 when it
was opened following a series of lower cyanobacteria counts. A few pukeko were
noted at the lake margin and a few ducks and swans were noted from time to time
on the lake which appeared mainly slightly turbid, brownish throughout most of the
period.

The bacteriological water quality data for this site are presented in Table 92 with a
statistical summary provided in Table 93.

Table 92 Analytical results for Lake Rotokare
Time Cogl:::glty Bacteria Temperature | Turbidity
- (NZST) | (mSim) E. coli | Enterococci c::fiiis °C) (NTU)
(nos/100ml) | (nos/100ml) (nos/100mi)
121113 | 1220 11.5 8 8 8 20.1 -
13.1213 | 0810 11.5 24 8 24 19.9 13
19.1213 | 0740 117 17 17 17 20.1 33
23.1213 - - - - - - -
14.01.14 | 1150 1.7 170 17 170 19.9 28
11.02.14 | 1055 12.0 36 11 36 19.9 1.6
240214 | 0940 11.9 15 <2 15 21.2 1.8
11.03.14 | 0935 12.8 7 11 7 19.4 1.3
24.03.14 | 0830 12.1 29 4 30 18.5 14
03.04.14 | 1200 122 7 <1 7 19.2 1.2
Table 93  Statistical results summary for Lake Rotokare
Parameter Unit ML) Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 9 11.5 12.8 11.9
E. coli nos/100ml 9 7 170 17
Enterococci nos/100ml 9 <1 17 8
Faecal coliforms nos/100ml 9 7 170 17
Temperature °C 9 18.5 21.2 19.9
Turbidity NTU 8 1.2 14 23

In general, bacteriological water quality was good, as might be expected for a small,
bush clad lake with only small inflows and relatively low wild fow]l numbers.
Conductivity levels were very stable (range: 1.3 mS/m) through the period despite
variations in inflow during the season particularly during spring-early summer wet
weather. Water temperatures varied over a very narrow range of 2.7°C with a
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maximum of 21.2°C recorded in late February 2014. Turbidity was moderate
(median: 2.3 NTU) with the range (12.8 NTU) mainly reflecting the variability in
abundances of suspended algae in the water column during the season. Maximum
turbidity (14 NTU) was coincidental with a late minor peak in cyanobacteria
concentration in late March 2014.

No bacterial counts entered the “Alert” or “Action” levels on any occasion during the
season although it should be noted that in past seasons the overriding health
warnings on both the Regional Council and Area Health Board’s websites and on the
sites at the lake and road access have related to cyanobacteria level exceedances of
guidelines (see below), and not to bacterial counts. It has been noted in the past, that
as cyanobacteria numbers decreased later in some seasons, coincidentally E.coli
bacterial numbers increased, although in 2013-2014 there appeared to be no such
trend.

4.2.18.1 Cyanobacteria

Microscopic scans of ten samples during the recreational monitoring period found a
very low cyanobacteria population in mid-November 2013 increasing through the
period to mid-December 2013 remaining above the health warning level until mid-
February 2014 (with one exception), before decreasing to a moderate concentration in
mid February, 2014 where they remained during very dry weather conditions in late
summer/autumn through to a relatively low concentration recorded in early April,
2014. However, these elevated concentrations were far lower than maximum
numbers found during the 2009-2010 period (by up to 120,000 cells per 1 ml) and
during the 2010-2011 period, but higher (by more than 34,000 cells per 1 ml) than the
maximum count found during the 2012-2013 period. The results of these analyses are
presented in Table 94 and illustrated in Figure 64.

Table 94  Cyanobacteria counts (cells/ml) for Lake Rotokare
Health warning: > 15,000 cells/ml

Cyanobacteria total cell count . .
Date Principal species
(cells/ml)

12.11.13 260 Anabaena
13.12.13 61,900 Anabaena
19.12.13 10,800 Anabaena
231213 27,830 Anabaena
14.01.14 16,850 Anabaena
11.02.14 2,100 Anabaena
24.02.14 2,010 Anabaena
11.03.14 330 Anabaena
24.03.14 4,600 Anabaena/ Microcystis
03.04.14 920 Oscillatoria /Anabaena
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Figure 64 Cyanobacteria counts (cells/ml) at Lake Rotokare [Health warning: >15,000 cells/ml]

A very low count of Anabaena found in the lake early in the season in November 2013
did not necessitate installation of a blue-green algal hazard warning sign by the
STDC upon advice from the Taranaki Area Health Board until an increased count
exceeded the health guideline [15,000 cells/ml] in mid-November 2013 and therefore
there was a requirement for STDC to erect signage at the lake and road access (see
Appendix VII), and the boatramp remained closed. Anabaena concentrations
remained high through summer peaking at about 62,000 cells/ml in mid-December
2013 before decreasing briefly then rising and remaining above the health guideline
through January 2014. By mid-February 2014 counts had dropped at which time the
boatramp was re-opened for recreational usage of the lake, which remained the case
through to the end of the season despite a small increase (mainly Anabaena) in
population coincident with a very dry late summer-autumn period. These numbers
however, did not exceed the health guideline and decreased in early April 2014.
There was no occurrence of the Microcystis bloom which had been found toward the
end of the 2007-2008 season, (with no instance of Microcystis found at all over the
2011-2012 period or 2012-2013 periods) but small numbers of Microsystis and/or
Oscillatoria were found late in the 2013-2014 period. The Area Health Board did not
require algal toxin testing during the period.

The warning signage displayed adjacent to the boatramp in past seasons was
required for the period from December to February. No primary contact recreational
usage of the lake was recorded at the time of sampling surveys after recreational use
of the lake was possible with the boat ramp unlocked later in summer.
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General data summary

A comparative summary of results of the eighteenth summer bacteriological quality
freshwater survey involving seventeen contact recreational sites in the Taranaki
region is provided in Table 95. Results are also illustrated in Figure 65 for each of the
bacteriological species and a comparison of all sites” summer data is presented in
Appendix V in the form of statistical ‘box and whisker” plots.

Table 95 Statistical summary of results for the sites sampled in the SEM freshwater contact recreational

water quality survey, 2013-2014
si Temperature Conductivity Fa_zecal E. coli Enterococci Turbidity
ite . @20°C coliforms
(°C) (mS/m) (nosH00 mi) (nos/100 ml) | (nos/100 ml) (NTU)
Median 214 134 62 60 16 49
Minimum 18.9 125 8 8 5 33
Lake Rotomanu Maximum 23 150 120 120 270 13
No. of samples 12 13 13 13 13 13
Median 18.2 12.7 54 51 19 0.7
Waiwhakaiho River Minimum 13.8 10.7 3 3 3 04
at Merrilands Domain Maximum 242 14.8 220 200 110 1.2
No. of samples 12 13 13 13 13 13
Median 19.2 13.1 700 650 830 0.8
Waiwhakaiho River Minimum 14.7 104 280 210 140 05
adjacent to L. Rotomanu | Maximum 264 482 2400 2200 2400 1.6
No. of samples 12 13 13 13 13 13
Median 171 516 1000 1000 900 1.0
Te Henui Stream Minimum 141 106 250 250 28 05
at mouth, East End Maximum 22.2 1990 8000 7900 4600 2.7
No. of samples 12 13 13 13 13 13
Patea River M_e(_jian 13.7 9.2 260 240 120 0.7
at King Edward Park Mlnlmum 12.0 84 62 62 9 05
Stratford ’ Maximum 16.4 11.2 580 550 560 58
No. of samples 13 13 13 13 13 13
Median 184 4700 3 3 <1 18
Patea River Minimum 15.7 3550 <1 <1 <1 57
at boatramp, Patea Maximum 19.6 4720 21 20 11 35
No. of samples 13 13 13 13 13 13
Median 14.9 114 240 240 57 14
Waingongoro River Minimum 12.3 10.8 54 48 12 1.0
at Eltham camp Maximum 18.1 12.8 400 380 370 26
No. of samples 13 13 13 13 13 13
Median 175 17.0 140 120 85 1.7
Waingongoro River Minimum 15.3 14.9 42 34 36 12
at Ohawe Beach Maximum 221 20.7 370 370 460 3.1
No. of samples 13 13 13 13 13 13
Median 18.2 16.5 120 110 88 14
Kaupokonui River Minimum 16.1 143 11 11 9 09
at beach domain Maximum 234 18.3 300 270 290 22
No. of samples 13 13 13 13 13 13
Lake Opunake ngian 208 141 120 100 520 1.0
adjacentto boat ramp Mlnlmum 16.3 12.9 <8 <8 92 0.9
Maximum 235 16.4 430 430 2400 30
No. of samples 13 13 13 13 13 13
! Median 16.8 40 210 200 220 0.6
Timary Srear Minimum 157 127 54 54 71 04
(near mouth) Maximum 234 343 660 660 540 25
No. of samples 12 13 13 13 13 13
Median 15.4 14.8 1600 1600 1000 15
Waimoku Stream Minimum 135 144 450 430 120 1.2
at Oakura beach Maximum 18.0 16.1 3400 3300 2900 34
No. of samples 12 13 13 13 13 13
Median 16.8 37 86 86 110 05
Oakura River Minimum 143 79 28 16 19 0.3
dfs of SH45 bridge Maximum 224 198 220 220 550 14
No. of samples 12 13 13 13 13 13
Median 19.0 1380 100 100 23 25
Waitara River Minimum 15.1 318 13 13 5 1.7
at town wharf,Waitara Maximum 236 8190 310 290 110 16
No. of samples 13 13 13 13 13 13
Median 18.8 4700 8 8 3 15
Urenui River Minimum 171 4450 <1 <1 <1 6.2
at estuary Maximum 218 4760 140 140 51 56
No. of samples 13 13 13 13 13 13
Manganui River Median 16.7 9.9 140 140 100 0.7
Minimum 132 94 63 63 40 05
ds of Kurapete S. Maxi 204 103 500 330 380 22
(Everett Park) aximum ’ ’ ’
No. of samples 13 13 13 13 13 13
Median 19.8 8.0 11 10 4 13
Lake Ratapiko Minimum 14.2 6.9 <1 <1 <1 1.0
at boat ramp Maximum 22.7 1.7 250 240 93 340
No. of samples 10 10 10 10 10 10
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2013-2014 Range and Median Enterococci counts for each site
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Figure 65 Ranges and medians of bacteria numbers recorded from all sites by the SEM
programme over the 2013-2014 survey season




95

Non-exceedance of the 2003 guidelines has varied amongst the seventeen freshwater
contact recreational sites sampled during the survey period (Figure 65 and Table 96)
but not to the same degree as recorded in many of the previous seasons. In relation
to the guidelines, three sites (Waiwhakaiho River at Lake Rotomanu, Te Henui
Stream at East End beach, and Waimoku Stream at Oakura beach) regularly failed to
meet the E. coli “Action” guideline suitable for contact recreation. In terms of median
E. coli counts, these were also the only three sites with the median count in the
‘Action” (>550 E. coli per 100mls) mode. None of the other sites had a median count
in the “Alert” mode.

Table 96  Number of occasions single sample E.coli counts entered the ‘Alert’ and ‘Action’ modes and
percentage [%] of samples which fell below these modes (ie met the guidelines).

Site ‘Alert’ mode ‘Action’ mode

Lake Rotomanu at western beach 0 [100] 0 [100]
Waiwhakaiho River at Merrilands Domain 0 [100] 0 [100]
Waiwhakaiho River adjacent to L Rotomanu 5 [8] 7 [46]
Te Henui Stream at mouth, East End 1 [8] 11 [15]
Patea River at King Edward Park, Stratford 3 [77] 0 [100]
Patea River at boatramp, Patea 0 [100] 0 [100]
Waingongoro River at Eltham Camp 4 [69] 0 [100]
Waingongoro River at Ohawe Beach 1 [92] 0 [100]
Kaupokonui River at beach domain 1 [92] 0 [100]
Lake Opunake at boat ramp 3 [77] 0 [100]
Timaru Stream at Weld Road 2 [77 1 [92]
Waimoku Stream at Oakura beach 2 [0] 11 [15]
Oakura River at SH45 0 [100] 0 [100]
Waitara River at town wharf, Waitara 3 [77] 0 [100]
Urenui River at estuary* 0 [100] 0 [100]
Manganui River at Everett Park 1 [92] 0 [100]
Lake Ratapiko at boat ramp' 0 [100] 0 [100]

[Notes: N = 13 samples; * = enterococci count; ! = 10 samples]

Six sites maintained counts below the “Alert’ mode at all times throughout the season
(compared with three sites over the 2012-2013 season), while an additional seven
other sites maintained counts below the ‘Action” mode (Tables 96 and 97) at all times.
In terms of the overall monitoring season, twenty-six ‘Alert’ levels (12% of counts)
and thirty “Action’ levels (14% of counts) resulted over the period representing an
overall 74% achievement of contact recreational guidelines (compared with 68%,
76%, 78 %, and 72% achievement in the 2009-2010, 2010-2011, 2011-2012, and 2012-
2013 seasons respectively). Of these 26% guidelines exceedances, 17% occurred at
three sites.

Overall, a wide range from poor to very good bacteriological water quality was
measured at the seventeen sites. In terms of results to date, this represented some
improvement despite a wet spring-early summer which resulted in a more
concentrated sampling effort in the latter half of the period. In terms of median E.
coli counts, by far the best bacteriological quality was again found in the lower
(estuarine) reach of the Patea River, at the most estuarine site (Urenui River) which
was strongly influenced by seawater penetration during high tide conditions, and
Lake Ratapiko, where each site’s median count was < 10 E.coli per 100 mls. The
programme focused on high tide periods due to its design and integration with the
coastal bathing water quality monitoring programme. While future programmes’
designs could give consideration to extending sampling to include low tide timing of
sampling (at tidal sites), if this becomes necessary, it is essential that the high-tide
format is retained for future trend monitoring purposes.
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Based upon median E. coli bacterial numbers for the survey period, the following
ranking of sites (in descending water quality) may be used to summarise results:

1 Patea River at boatramp, Patea

2 Urenui River at estuary

3 Lake Ratapiko

4 Waiwhakaiho River at Merrilands Domain

5 Lake Rotomanu

6 Oakura River d/s of SH 45 bridge

7= Lake Opunake at boat ramp

7= Waitara River at town wharf, Waitara

9 Kaupokonui River at beach domain

10  Waingongoro River at Ohawe Beach

11  Manganui River at Everett park (d/s of Kurapete Stream)
12 Timaru Stream at Weld Road (near mouth)

13= Waingongoro River at Eltham camp

13= Patea River at King Edward Park, Stratford

15 Waiwhakaiho River adjacent to Lake Rotomanu
16  Te Henui Stream at mouth, East End

17 Waimoku Stream at Oakura beach

The biggest improvement in ranking, in comparison with the 2012-2013 season,
occurred at the Oakura River at SH 45 site (wWhere there was an almost 40%
improvement in median count between the last two seasons) while the three lowest
rankings remained at the two sites which were lowest for the 2011-2012 and 2012-
2013 seasons together with the Waimoku Stream site which has frequently ranked
poorest to date. The Waingongoro River at Ohawe Beach site slipped furthest down
in the rankings (where it was ranked tenth) in terms of seasonal median
bacteriological water quality, although there was only a 9% increase in the median
E.coli count between consecutive seasons (an increase of 10 E.coli/100 mls). [It should
also be noted that this same site is showing a strong trend of improving quality
across all data].More sites” median counts decreased (9 sites) than increased
reflecting some overall improvement in bacteriological water quality across the
region’s sites in 2013 -2014, and this also was reflected in part by a slightly higher
proportion of samples (2%) meeting the national guidelines in the current season.

Comparison with seventeen previous summers’ surveys

A statistical comparison of each summer’s survey E. coli data is presented graphically
in Appendix VI for all sites. Shorter data periods exist for the Patea River (at King
Edward Park, Stratford) and Waingongoro River (at Eltham camp) which were
added in 2001-2002, two lakes’ sites (Lakes Ratapiko and Opunake) which were
added in 2006-2007, the site in the lower reaches of the Patea River which was added
in the 2007-2008 season, the site in the lower Waitara River which was added in the
2009-2010 season, and the sites in the lower reaches of the Waiwhakaiho River and
Te Henui Stream which were added in the 2011-2012 season.

In general terms, E. coli bacteriological water quality was within ranges generally
slightly narrower than those recorded over most previous summer bathing seasons
due to an absence of very high counts at all but three sites. There was marked
deterioration at two sites and improvement at four sites in terms of median counts,
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in comparison with the previous summer’s results. Variability in quality between
bathing seasons at each site may be related to a variety of reasons including
hydrological conditions, stock access, wildlife presence, and dairy farm wastes
disposal practices in particular.

All seasons’ results have been summarised in terms of comparisons with the single
sample modes of the MfE, 2003 guidelines for each site over the period since the state
of the environment monitoring programme commenced (over the 1996-1997 season).
This summary is presented in Table 97.

Noting that there are some changes in the numbers of sites included in each season’s
programme, non-exceedance with the guidelines has occurred on 72% of sampling
occasions over the combined eighteen seasons to date with the worst season (2004-
2005) showing 61% guidelines non-exceedances and the best seasons (1996-1997 and
1999-2000), 82% non-exceedance of the guidelines. The previous season (2012-2013)
was equivalent with the historical average and the latest season showed a 2%
improvement over the last season. Note that in any comparison between seasons,
changes in monitored sites should be taken into account.

A ranking of sites based upon the historical average guidelines non-exceedances for
the period 1996 to date can be summarised as follows:

Urenui River at estuary

Patea River at boatramp, Patea

Lake Ratapiko

Waiwhakaiho River at Merrilands Domain
Oakura River at SH45

Waingongoro River at Ohawe Beach

Lake Rotomanu

Manganui River at Everett Park
Kaupokonui River at beach domain
Waingongoro River at Eltham Camp
Waitara River at town wharf, Waitara

Lake Opunake

13 Timaru Stream at Weld Road

14 Patea River at King Edward Park, Stratford
15 Waiwhakaiho River adjacent to Lake Rotomanu
16 Waimoku Stream at Oakura Beach

17 Te Henui Stream at mouth, East End

O 0 ON ON U1 = = = =

_
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N

The two estuarine sites (in the Patea and Urenui Rivers) have never reached the
‘Alert’ E.coli level of the guidelines over the 17 seasons to date. All sites ranked above
twelfth have not exceeded guidelines on an average of at least 75% of seasonal
sampling occasions. The poorest bacteriological water quality (less than 5% of
seasonal sampling occasions within guidelines) has been recorded at the Te Henui
and Waimoku Streams” mouths where resident wildfowl population have been the
principal contributors to elevated E.coli counts. This has also been the case for the
Waiwhakaiho River adjacent to Lake Rotomanu, the third worst site.



Table 97

[Note:*not included in programme for that season]

Seasonal summaries of single sample E.coli counts in ‘Surveillance’. ¢

". ‘Action’ modes for the period 1996 to date (13 samples per season)

Site Season 1996- | 1997- | 1998- | 1999- | 2000- | 2001- | 2002- | 2003- | 2004- | 2005- | 2006- | 2007- | 2008- | 2009- | 2010- | 2011- | 2012- | 2013- Average per
1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 season
Lake Rotomanu at western beach 1 1 0 0 0 2 1 3 0 0 1 1 3 3 0 5 0 0 11 1
Waiwhakaiho River at Merrilands Domain 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0| 125 <0.5
Waiwhakaiho River adjacent to L. 1 * 0 * 1 * 0 * 5 * 6 * 5 * 9 5 12 71 6 45
Rotomanu
Te Henui Stream at mouth, East End * * * * * * 5 4 10 11 10 10 12 1 11 9 12 11 <0.5 10
Patea River at King Edward Park, Stratford * * * * * 1 2 1 3 3 1 4 1 2 1 0 0 0| 8 1.5
Patea River at boatramp, Patea * * * * * * * * * * * 0 0 0 0 0 0 0| 13 0
Waingongoro River at Eltham Camp * * * * * 1 0 2 0 0 0 0 0 0 0 0 0| 10 <0.5
Waingongoro River at Ohawe Beach 0 2 0 0 2 1 2 0 2 0 0 3 1 1 0 1 2 0| 1 1
Kaupokonui River at beach domain 0 6 1 2 1 0 2 0 1 0 1 1 1 0 0 0 0 0 (105 1
Lake Opunake at boat ramp * * * * * * * * * * 3 1 2 0 3 2 0 0| 95 1.5
Timaru Stream at Weld Road * 0 1 2 0 1 2 0 3 0 0 3 0 1 0 0 0 1] 85 1 2
Waimoku Stream at Oakura Beach 9 1 10 3 5 9 12 12 11 13 11 13 13 13 3] * * 11| 05 10.5
Oakura River at SH45 0 2 0 0 0 1 0 1 2 0 0 1 0 1 0 0 0| 11 05
Waitara River at town wharf, Waitara * * * * * * * * * * * * * 3 1 0 1 0| 10 1
Urenui River at estuary 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 13 0
Manganui River at Everett Park 1 1 1 0 0 2 0 1 1 0 0 1 0 0 0 0 1 0105 05
Lake Ratapiko at boat ramp * * * * * * * * * * 0 0 0 0 0 0 0 0| 13 0
Average per site [14]21]27]12]13]1]0s] 1 7]09]2 1168|2220 1618|2034 15| 23] 15| 22] 3| 25]19] 24]19] 23 07 ] 22]16]14] 15| 18]20]23
;/‘:Ji‘é"e‘i;a;'sn‘)”'exceeda”ce of 2003 82 63 80 82 80 7 67 74 61 71 71 70 67 68 77 78 72 74 72
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Temporal trending of season’s median E.coli counts at each of the thirteen sites with a
minimum of ten years” data, was undertaken statistically for the period 1996 to 2014.
Two sites have shown statistically significant (p< 0.01 after FDR application) trends
in median E.coli. counts.

e Waiwhakaiho River opposite Lake Rotomanu had a very strong trend of
increasing median E.coli numbers over the shorter, 11 year period to date which
was significant at p < 0.01 after FDR application

e The Waimoku Stream at Oakura beach had a very strong trend of increasing
median E.coli numbers over the period which was significant at p<0.01 after FDR
application

Three sites showed significant (p<0.05 but not after FDR application) trends in
median E.coli counts:

e Te Henui Stream at the mouth had a strong trend of increasing median E.coli
numbers over a 12 year period which however, was significant at p < 0.05 but not
after FDR application

e Oakura River below the SH45 bridge had a strong trend of increasing median
E.coli numbers over the eighteen year period to date which however, was not
significant at p< 0.05 after FDR application.

¢ Waingongoro River at Ohawe Beach had a strong trend of decreasing median E.
coli numbers over the eighteen year period to date which was significant at
p<0.05 but not after FDR application.

The Oakura River and Waingongoro River site’s seasonal median E.coli counts have
not approached contact recreational “Alert’ (or “Action”) guidelines at any time over
the entire eighteen year period. A ranking of the order of the significance of the
temporal trends at those sites with a minimum of ten seasons” data (thirteen sites) is
provided in Table 98.

Table 98  Ranking of sites in terms of significant temporal trends in median E.coli counts

over the period 1996 to 2014 [significant at p< 0.05 and p<0.01] (NB: * = enterococci)
Site location Va,‘:'d p-level R eonpaed Trend
p value

Waimoku Stream at Ohawe beach 13 0.0003 0.0032 "
Waiwhakaiho River at Lake Rotomanu 11 0.0005 0.0032 "
Oakura River d/s SH45 bridge 18 0.0255 0.0945 ™
Te Henui Stream mouth, East End 12 0.0324 0.0945 ™"
Waingongoro River at Ohawe Beach 18 0.0337 0.0945 Ll
Urenui River at estuary* 18 0.0793 0.1850 l
Lake Rotomanu western beach 18 0.1370 0.2740 0
Patea River at King Edward Park 13 0.3869 0.6770 l
Kaupokonui River at Beach Domain 18 0.6982 0.9618 !
Manganui River at Everett Park 18 0.6982 0.9618 l
Waingongoro River at Eltham camp 13 0.7557 0.9618 0
Timaru Stream at end of Weld Road 17 0.8641 1.0000 l
Waiwhakaiho River at Merrilands Domain 18 1.0000 1.0000 =

In summary, two sites have shown statistically significant increasing temporal trends
and no sites significant decreasing temporal trends in seasonal median E. coli counts.
The other less significant trends indicate gradual improvement (six sites) or

deterioration (four sites) in seasonal median E. coli counts and one site with no trend.
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With the exception of two seasonal median counts at the Timaru Stream site and one
at the Kaupokonui River site (which all entered the “Alert’ mode), none of the other
seasonal median counts at the sites with insignificant temporal trends have reached
‘Alert’ or “Action” modes at any time.

General

The Taranaki Regional Council will continue to ensure that attention is given to the
appropriate timing of dairy shed wastes disposal inspections and repeat inspections
when necessary in specific catchments, to ensure that river and stream
bacteriological water quality is not compromised by inappropriate wastes disposal
practices. There is also a need to encourage farmers to refrain from allowing direct
stock access to natural surface waters and/or fording stock through streams
particularly under summer-autumn low flow conditions.

It is intended that the improved liaison initiated over the 2000-2001 season with
territorial local authorities and the Health Protection Unit of Taranaki Healthcare,
and maintained to date, will continue with particular regard to the frequency and
immediacy of reporting bathing water quality and cyanobacteria results during the
survey period and in particular by usage of the Regional Council’s website. All sites’
results were displayed on this website throughout the 2013-2014 survey period and
all instances of exceedance of standards were advised to the appropriate authorities.
Very few follow-up investigations were necessary over the 2013-2014 season and
there were no obvious immediate issues with poor operation of dairy wastes
disposal systems contributing to elevated counts in receiving waters. In most cases,
mainly at lakes and in the lower reaches of two city and one township streams,
wildfowl contamination was responsible for elevation in counts, particularly where
public feeding of birds occurred at recreational sites. Very few isolated instances
were related to localised rainfall. On very few occasions, particularly during lower
flow periods, stock access problems and/or cumulative impacts of consented
wastewater discharges may have contributed.

In particular sub-catchments, appropriate publicity and timing of the annual round
of dairy inspections have assisted with mitigation of these effects. Regular reviews of
the sites” grading system will be performed and maintenance of the programme of
increased sampling frequency (20 samples per season) will continue at the two
principal freshwater contact recreation usage sites. Cyanobacteria monitoring will
also continue at designated sites (at a slightly lesser frequency to the bacteriological
monitoring) and the recently instigated benthic cyanobacteria periphyton monitoring
will continue at the river/stream sites.

Generally, although cyanobacteria were found at all five designated lake monitoring
sites, only Lake Rotokare numbers exceeded public health warning levels for a
period during the 2013-2014 season. Benthic cyanobacteria coverage was sporadic at
the nine river/stream sites and, although necessitating follow-up surveys on a few
occasions at two sites, did not exceed public health warning levels.

The Suitability for Recreation Grading (SFRG) referenced earlier in this report
(Section 2.2) may now be re-assessed to include the 2013-2014 microbiological data
enabling a comparison of the five year 2008-2013 period (Table 1) with the latest
SFRG for the 2009-2014 period (presented in Table 99).
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Table 99  Suitability for recreation grade for freshwater sites for the period November 2009

to April 2014
Sanitary Microbiolo.gical assessment % of all sam_ples
Site Inspection E.coli (nos/100ml) SFR Grade r:ot e.xc?edlng
Category | 95%ile | NUMPErof | category Action level
samples (ie: = 550 E.coli)
L Rotomanu: western beach High 903 65 D Very poor 87
Waiwhakaiho R: Merrilands domain High 208 65 B Poor 96
Waiwhakaiho R at L.Rotomanu High 3340 52 D Very poor 36
Te Henui S: mouth High 4720 66 D Very poor 16
Patea R: King Edward Park High 565 65 D Very poor 96
Patea R. boatramp, Patea High 81 65 A Poor 100
Waingongoro R: Eltham camp High 365 65 C Poor 100
Waingongoro R: Ohawe beach High 820 65 D Very poor 93
Kaupokonui R: Beach domain High 440 65 C Poor 100
L Opunake: adjacent boatramp High 835 65 D Very poor 92
Timaru S: Lower Weld Road High 513 65 C Poor 9%
Waimoku S. Oakura beach High 6255 39 D Very poor 5
Oakura R: d.s SH45 High 425 65 C Poor 98
Waitara R: Town wharf High 843 65 D Very poor 92
Urenui R: estuary High 60 65 A Poor 100
Manganui R: Everett Park High 348 65 C Poor 98
L Ratapiko: boatramp High 167 59 B Poor 100
L Rotokare: adjacent boatramp Low 138 46 B Very good 100

Very few differences between the two five-year periods were apparent when
comparing Table 1 and Table 99. There were no changes in gradings at any sites
although the Lake Rotomanu site improved in terms of the 95 percentile E.coli
number (which had decreased more recently by 1722 per 100 mls), the Waitara River

site (improvement by 396 E.coli per 100 mls), and the Lake Opunake site

(improvement by 790 E.coli per 100 mls). There were fewer samples in excess of the
‘Action’ level over the most recent five year period at eight of the monitored sites
while only two sites (Timaru Stream and Waiwhakaiho River adjacent to Lake
Rotomanu) had more samples (2% and 4% respectively) in the “Action” mode.
Otherwise there were no changes in MAC or SFR grades.
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Recommendations

As a result of the 2013-2014 summer freshwater contact recreation bacteriological
survey it is recommended:

1.

THAT the 2014-2015 survey be performed at sixteen regular sites continuing with
the existing sampling protocols during the season extending from 1 November to
31 March (and into April, if necessary).

THAT the 2014-2015 survey includes an additional seven samples collected at the
two principal usage sites (Lake Rotomanu and Waiwhakaiho River at the
Merrilands Domain) in accordance with MfE, 2003 guidelines.

THAT the 2014-2015 summer survey includes cyanobacteria monitoring at the
three lake sites and an additional lake (Rotokare) site and benthic cyanobacteria
monitoring at nine of the river and stream sites.

THAT follow-up sampling (after guideline exceedances) be performed when
deemed necessary by TRC staff.

THAT appropriate timing of the annual dairy farms inspection round be
incorporated into the programme for catchments where issues relating to
exceedances of contact recreational standards have been identified and advice
and publicity be provided in relation to the prevention of stock access to natural
water.

THAT reporting of results be performed as appropriate during the season, and in
an Annual Report upon completion of the season’s programme.

THAT the appropriate statistical trend detection procedures be applied to the
data and reported in the Annual Report.



103

Acknowledgements

The programme’s Job Manager was Chris Fowles (Scientific Officer) who was the
author of this Annual Report. Statistical analyses were provided by Fiza Hafiz
(Scientific Officer). Co-ordination of the sectional programmes and liaison with the
Taranaki Area Health Board was provided by James Kitto (Scientific Officer). Field
work was undertaken primarily by Emily Roberts, Scott Cowperthwaite (Scientific
Officers) and Ray Harris, Kate Shaskey, Rachel McDonnell and Abbie Bates
(Technical Officers) and students (during the summer vacation). Hydrological data
was provided by Fiona Jansma (Scientific Officer). All water quality analytical work
was performed by the Taranaki Regional Council ISO-9000 accredited laboratory
under the supervision of John Williams (Laboratory Manager).



104

Bibliography and References

Abbott, S.E; Caughley, B.P; Ionas, G; and Learmonth, J; 2006. Effect of water fowl on
recreational water quality. Water 2006 International Conference, Auckland, NZ.

25pp.

APHA (2005). Standard methods for the examination of water and wastewater. American
Public Health Association, American Water Works Association, and the Water
Environment Federation.

Benjamini,Y and Hochberg, Y, 1995. Controlling the false discovery rate: a practical and
powerful approach to multiple testing. Journal of the Royal Statistical Society B
(57):289-300.

Canterbury Regional Council, 1993: Bathing water quality in Canterbury: Recreational water
quality survey results for 1992.93. Canterbury Regional Council Report 93(15).

Deely, ], Hodges, S, McIntosh, ], and Bassett, D, 1997: Enterococcal numbers measured in
waters of marine, lake, and river swimming sites of the Bay of Plenty, New Zealand.
NZ Jour. Mar E. W. Res. V31: 89-101.

Department of Health, 1992: Provisional microbiological water quality guidelines for
recreational and shellfish gathering waters in New Zealand. Public Health Services,
Department of Health, Wellington.

EPA (United States Environmental Protection Agency), 1986. Ambient water quality criteria
for bacteria. EPA Report 440.5-84-002.

McBride, G B; Salmond, C E; Bandaranayake, D R; Turner, S J; Lewis, G D; Till, D G, 1998:
Health Effects of Marine Bathing in New Zealand. International Journal of
Environmental Health Research 8(3). In press.

MIE, 1998: Bacteriological water quality guidelines for marine and fresh water: Guidelines
for the management of recreational and marine shellfish-gathering waters. Ministry
for the Environment publication.

MfE, 2003: Microbiological Water Quality Guidelines for Marine and Freshwater
Recreational Areas. Ministry for the Environment and Ministry of Health,
Wellington.

M{E, 2008: Environment New Zealand 2007. Ministry for the Environment publication
ME847.

MIfE and MoH, 2009: Cyanobacteria in Recreational Fresh Waters - Interim Guidelines.
Prepared for the Ministry for the Environment and the Ministry of Health by SA
Wood, DP Hamilton, W] Paul, KA Safi and WM Williamson. Wellington: Ministry
for the Environment.

Stark, JD and Fowles, CR 2006: An approach to the evaluation of temporal trends in
Taranaki State of the Environment Macroinvertebrate Data. Cawthron Institute
Report No 1135. 88pp



105

Taranaki District Health Board, 2006: Proposed cyanobacteria incident plan for Taranaki.
24pp (draft).

Taranaki Regional Council, 1997: Freshwater bathing water quality of selected Taranaki sites.
Survey results for summer 1996-97. Technical Report 97-4.

Taranaki Regional Council, 1998: Freshwater bathing water quality at selected Taranaki sites.
State of the Environment Report. Summer 1997-98. Technical Report 98-20.

Taranaki Regional Council, 1999: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 1998-99. Technical Report 99-
18.

Taranaki Regional Council, 2000: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 1999-2000. Technical Report
2000-06.

Taranaki Regional Council, 2001: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2000-2001. Technical Report
2001-07.

Taranaki Regional Council, 2002: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2001-2002. Technical Report
2002-01.

Taranaki Regional Council, 2002: State of the Environment Monitoring Report: Bathing Beach
Water Quality 2000-2001 and 2001-2002. Technical Report 2002-45.

Taranaki Regional Council, 2003: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2002-2003. Technical Report
2003-05.

Taranaki Regional Council, 2003: “Taranaki - our place, our future” Report on the state of the
environment of the Taranaki region - 2003". TRC publication, 206pp.

Taranaki Regional Council, 2004: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2003-2004. Technical Report
2004-19.

Taranaki Regional Council, 2005: Bacteriological water quality of the Waimoku catchment.
TRC Technical Report 2004-21.

Taranaki Regional Council, 2005: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2004-2005. Technical Report
2005-09.

Taranaki Regional Council, 2006: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2005-2006. Technical Report
2006-32.



106

Taranaki Regional Council, 2007: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2006-2007. Technical Report
2007-11.

Taranaki Regional Council, 2008a: Recreational use of coast, rivers and lakes in Taranaki 2007-
2008. TRC Report.

Taranaki Regional Council, 2008b: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report. Summer 2007-2008. Technical Report
2008-02.

Taranaki Regional Council, 2009: Taranaki Where We Stand. State of the Environment Report
2009. TRC, 284p.

Taranaki Regional Council, 2009a: Bathing beach water quality. State of the Environment
Report. Summer 2008-2009. Technical Report 2009-11.

Taranaki Regional Council, 2009b: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report Summer 2008-2009 . Technical Report
2009-12.

Taranaki Regional Council, 2010: Bathing beach water quality. State of the Evironment
monitoring report. Summer 2009-2010. Technical Report 2010-08.

Taranaki Regional Council, 2010a: A further [summer 2010] visual assessment of the Waimoku
catchment in relation to bacteriological water quality issues. Internal report.

Taranaki Regional Council, 2010b: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report Summer 2009-2010 . Technical Report
2010-11.

Taranaki Regional Council, 2011: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report Summer 2010-2011 . Technical Report
2011-01.

Taranaki Regional Council, 2012: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report Summer 2011-2012 . Technical Report
2012-02.

Taranaki Regional Council, 2013: Freshwater contact recreational water quality at selected
Taranaki sites. State of the Environment Report Summer 2012-2013 . Technical Report
2013-01.

Taranaki Regional Council, 2013a: South Taranaki District Council Waverley, Kaponga,
Manaia and Patea Municipal Oxidation Ponds Systems Monitoring Programmes
Annual Report 2012-2013. Technical Report 2013-16.

Taranaki Regional Council, 2014 (in prep): Bathing beach water quality. State of the
Evironment monitoring report. Summer 2013-2014. Technical Report 2014-?



Appendix |

MAC assessments for all sites
(for the 2008-2013 period)
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360 15 550 L5501 ~ Calculate Marine SFRG
2012 12 1000 1 o 100 % Press "Calculate SFRG" to determine a SFRG assessment Calculate SFRG
2l g il L & e Rsssssmant of_the WAL and / or SIC s requie o prass
2010 13 340 0 0 100 % “Ieconciable Followupt o assiar & convervative arde: IeconciEble Follovip
2003 13 1ool 1 3 B %
- SFRG ment Resul
I %
e i 0. 3 3 " Site name LAMO0o02
Total E5 1200 E 1 2z
SFRG Assessment Wem Poor
Calculate MAC
’7 Press "Calculate MAC" to determing a MAL assessment Calculate MAC ‘ Save this SFAG Assessment to a Single Summary Fil
Press "Save as a Single Entrp File" to save the SFRG, MAC,
~MAC Resul ’7 and SIC assessments and the MAC and SIC data in one file. Save & 3 Single Entry File
MAC category b 95%ile (/100 mL] 2620 - Save SFRG Assessment to a Multiple Summan Fil
Interim Result? Interim Data Set [< 5 pears, o < 100 samples used) Press "Save to database format file” to save summary data .
a5 o o in & comma-delmstsd fils Eerclloliotbo el ol
Save MAC men!
’V Press "Save MAC Report' to save this MAC assessment, Save MAC Report ‘ [ Print the column labels to the file "ColumnlabelsFresh.tt".
aK _ o |

Waiwhakaiho River at Merrilands Domain

[Freshwater mac assessment = [l [-=>wotcr sutobly for ereational ode
Import MAL Data ~MAC 1t Resul
’V Press "Import Data' to retrieve a new MAC data set Import data ‘ MAC Assessment B
Ste Interim Asgessment? Interim Data Set [< 5 pears, or < 100 samples uged)
’V Name of site: fiom the MAC file:  Waiwhakaiho Merilands ‘ s Fresul
~MAC Data Summar SIC Assessment High
Sampling  Sample Median Muber of exceedances Days in Compliance Primary SIC Impact 7 Intensive agricultural use
Season S22 [E coli/ 100 mL] [E.coli /100 mL) [zdays < 550/ year )
260 to 550 550 i~ Calculate Marine SFRG
2012 12 520 0 1 %% Piess 'Calculate SFRE" to determine a SFRG assessment Calculste SFRG
20m 13 400 0 0 100 % Reassessment of the MAC and / or SIC s required or press
sma 13 540 5 5 00 % " hiecanable Faflowup! o assian e convenvative iade Inscancilable Follawnp
2009 13 10 0 1 2% erng ment Fasul
e 12 G u u oz Site name Wainhakaiho Merilands
Total 65 60.0 0 2 %%
SFAG Assessment Paor
Calculate MAC
( Press "Calculate MAC” to detemine a MAC assessment Calculate MAC ‘ Save this SFRG Assessment to 2 Single Summary Fik
Press "Save as 2 Single Entry File" to save the SFAG, MAC,
— MAC Resul and SIC assessments and the MAC and SIC data in one file —ISE"E i 3 ey il
MAC category B 95%ile (100 mL) 2075 Save SFRG Assessment to a Multiple Summary Fil
Inkerim Riesult? Interim Data Set (< 5 pears, or < 100 samples used) Press "Save to databass format fle™ to save summary data 3 p— =
a5 one faw in & comma-delimeted . svelioiatsheselomaig
Save MAC men!
’V Press "5 ave MAC Report” to save this MAC assessment. Save MAC Report ‘ I~ Piint the column [sbels to the file "Columnl abelsFresh tat"
o e |

Waiwhakaiho was Follow up, irreconcilable Follow-up and SFRG Assessment resulted in
Poor.



Patea River at Stratford

Freshwater MAC Assessment x| Freshwater Suitablility for Recreational Grade x|

Import MAC D ata CMar | Resul
" " I t dat.
’7 Press "Import Data'" to refrieve a new MAC data set mport data ‘ MAC Assessment D
Site Mam Inkerim Azsessment? Irterim Data Set (< & pears, or < 100 samples used)
[Name of site fram the MAL file: Patea at Stratford ‘ SE o
- MAC Diata Summar SIC Assessment High
Sampling Sample edian Number of exceedances Days in Compliance Primary 51C Impact 7. Intensive agricultural use
Season = (E. coli /100 mL ) (E. coli /100 mL ) (%days < 550/ year |
260 to 550 »550 i~ Calculate Marine SFRG
ang & Lo & o w3 Press "Calculate SFRG" to determine a SFRG assessment Calculate SFAG
2011 13 1501 4 0 100 % .
Reassessment of_the MAL and |/ ar 51 is required or press: p
2mn 132 160, i 1 2% irecongiatle Followup! o assian & eorvervalive rade Inzconcilable Follovup |
2003 13 2501 4 2 84 %
~SFRG Fiesul
2008 12 2001 2 1 92%
Site name Patea at Stratford
Total E5 1801 14 4 3%
SFRG Assessment ey Poor
Calculate MAC
’V Press "Calculate MAC" to determine a MAL assessment Calculats MAC ‘ Save this SFRG Assessment to a Single Summary Fil
Press "Save as a Single Entry File” to save the SFRG. MAC, .
- MAL Riesul 2nd I assessments snd the MAL and SIL data in one file —I5 2o 2 a Singls Enlty File
MAC calagary b zie (7100 m) =00 -~ Save SFRG Assessment 1o & Muliple: Summay Fi
Inteiin Resul? Inteiim Data Set ¢ § years, or < 100 samples usec) Press "Save to database forma fl" 10 save summary data
a3 one 1au in a commadelimeted fle Save to Daabase foma Fie
Save MAC men!
’V Press "Save MAC Report” to save this MAC assessment Save MAC Report ‘ ™ Print the column labels to the file "ColumnLabelsFresh "

x|

Patea River at boat ramp, Patea

x| Freshwater Suitablility for Recreational Grade
Import MAC Data —MAC t Resul
’7 Press "Import Data' to retieve a new MALC data set Impaort data ‘ e "
Site Nam Interim Assessment? Interim D.ata Set (< 5 pears, or < 100 samples used]
[ Name of site fiom the MAC fle:  PATOO0935 ‘
~SIC 1t Fresul
~MAC Data Summar SIC Assessment High
Sampling  Sample Median Nubsr of sxcesdances Days in Compliance Primary SIC Impact 7 Intensive agricultural use
Season 28 [E. coli /100mL] (E. cali #100mL ) (2daps < 550/ year )
260 to 550 5550 ~ Calculate Marine SFRG
2012 13 20 0 0 100 % Press "Calculate SFRG" ta determine a SFRG assessment Calculste SFRG
2011 13 160 0 0 100 %
Rieassessment of. the MAT andl/ or 51 i required on press
2010 13 40 0 0 100 2 " lecanciable Followup? to assign & convervative grade Irieconsiable Follavup
2009 13 1.0 0 0 100 %
~SFRG ment Resul
2008 13 30 0 0 100 %
Site names PATOO0935
Total E5 7.0 0 0 100 %
SFRG Assessment Foor
Calculate MAC
’V Press "Calculate MAC" to determine a MAC assessment Caloulate MAC ‘ Save this SFRE Assessment ko a Single Summary Fil
Press "Save as a Single Entry File” to save the SFRG. MAC,
[ MAC Fresul and SIC assessments and the MAC and SIC data in one fe 4”5"9 e BN
RBEEE . S AN B Save SFAG Assessment to a Muliple Summeary Fi
Interim Result? Inkerim Data Set (< 5 years, or < 100 samples used) T S ——— -
a5 one fow in a comma-delimeted file Sl Dl i [l
Save MAC et
[ Press “Save MAC Repart” to save this MAC assessment Save MAC Repart ‘ I™ Print the column labels to the file "ColumnLabelsFresh.tat".
0k oK.




Waingongoro River at Eltham camp

Impart MAC Data
’7 Press "Import Data' b retrieve a new MAC data set

Import data ‘

Site: Mam
IV Namne of site from the MAL file:

WEE000492
~ MAC Data Summer
Sampling  Sampls Median Number of exceedances Days in Compliance
Seazan S (E.coli/100mL)  (E.coli/100mL) [tédaps < 550/ year )
250 ta 550 550
2mz 13 1601 3 i 100 %
2m 13 1501 1 i 100 %
2mo 13 1401 1 i 100 %
2008 13 1601 1 i 100 %
2008 13 1301 1 i 100 %
Total 65 1501 7 i 100 %
Caloulate MAC
’V Press "Caleulate MAC ta determine a MAC assessment ‘
~MAC Resul
MAC category C g5%ile (4100 L) 5.0
Interim Fesult? Interim Data Set [< 5 years, o < 100 samples ussd)

Save MAC
’7 Press "Save MAL Report” to save this MAC aszessment.

Save MAC Report ‘

oK

Freshwater Suital

[ MAC 1t Fesul

MAC Assessment C

Interim Assessment? Interim Data Set (< & pears, or < 100 samples used]

sl Fesul

SIC Asssssment High

Primaty SIC Impact 7. Intensive agricultural use

[~ Calculate Marine SFRG

Press "Calculate SFRG" to determine 5 SFRG assessment

Feassessment af the MAL and/ or SIC 5 required or press
“nreconciable Follawup' to assign & converyative orads

Calculate SFRG
Imeconcilatle Follawun:

~5FRG ment Resul
Site name WEGEI00432
SFRG Assessment Foor

Save this SFRG Asssssment ta 5 Single Summary Fil

Press "Save as a Single Entiy File" to save the SFRG, MALC,
and SIC assessments and the MAC and SIC data in one file,

Save as & Single Entiy File

—Save SFRG Assessment to 2 Multiple Surnmary Fi

Press "Save to database farmat file” to save summary data
&% one fow in & comma-delimeted fie.

I™ Pint the column labels ta the file "ColumnLabelsFresh .t

Save to Database format File

0K

Waingongoro River at Ohawe beach

Import MAL Data
’V Press “Import Data” ta retrieve a new MALC data set

Import data ‘

Site Nams
IV Mame of site from the MAC file:

Freshwater Suitabl for Recreational Grade

MAC 1t Resul

MAL Assessment o]

Interim Assessment?  Interim Data St [< 5 years, or < 100 samples usad]

Save MaC
’V Press "Save MAC Report” to save this MAC assessment,

Save MAC Report ‘

as one row in a comma-delimeted file.

™ Ptint the column labels to the file "CalumnLabelsFresh. tat".

Save to Database format File

WEGI0395 |
rSIC Fiesull
WAL Data Summar SIE fesesmia: High
Samplng  Sample Median Humber of exceedances Daps in Campliance Primary SIC Impact 7. Intensive agricultural use
Season I [E. coli /100 mL ] (E. coli /100 mL ] [Zdays < 550/ year |
260 o 550 B8 - Calculate Marine SFRG
2012 13 110 1 2 64 % Press "Caloulate SFRE' to determine a SFRG assessment Calculate SFAG
chill e el u U B Rieassessient of. the MAC and / or SIC fs required orpress -
2010 13 1001 1] 0 100 % " ieconciable Followup! to assign a convervative giade Imecaneilsti= Fallowus
2009 13 960 0 1 2%
- SFRG ment Resul
1 #
e 1 12 ! ! 2 Site name WEG000935
Total 65 100 2 5 2%
SFRG Azsesszment Wery Poor
Calculate MAC
{ Press "Calculate MAC! to determine a MAC assessment Calculate MAC ‘ Save this SFRE Assessment to a Single Summary Fil
Press "Save as a Single Entiy File” to save the SFRG, MAC, .
- MAC Rresul and SIC assessments and the MAC and SIC data in ons fle. EevelaslasicbEnED
T etz o L) e Save SFRG Assessment to a uliple Summary Fil
Interim Riesult? Inkerim Diata Set (< 5 pears, or < 100 samples used) Fress "Save ta database famat fle” 1o sawe summary data

ak

oK



Kaupokonui River at beach domain

Freshwater M, ssessment

|

Import MAC Data
’7 Press "Import Data” to retrieve: a new MAC data set

Import data ‘

Site Mame
’V Mame of site from the MAC file:

Freshwater Suitabl for Recreational Grade

~MAC
MAL Assessment £
Intetim Assessment?

1t Resul

Interim Data Set [« & pears, or < 100 samples used)

KPK000995 “3E =
- MAC Data Summar SIC Assessment High
Sampling Sample Median Mumber of exceedances Days in Compliance Primary 5IC Impact 7. Intensive agricultural use
Sl 28 [E coli/100mL ] (E. coli /100 mL ) [Fedays < 550/ vear ]
260 ta 550 S50 - Calculate Marine SFRG
202 13 140 1 100 % Press "Calculate SFRG" to determine a SFRG assessment Calculate SFRG
2l 18 | L v = Reassessment of_the MAC and /o SIC s required or press ;
2010 13 760 1 0 100 % "Ineconcilable Followup! b assian a convervative orade Iiieoonsiable Follawup
2009 13 1001 2 0 100 %
~SFRG ment Resul
| %
2008 13 210 3 ! 9% Site: name KPKO00995
Tatal 65 1100 1 1 9 %
SFRG Assessment Poor
Calculate MAT
( Press "Calculate MAL” to determing a MAC assessment Calculate MAC ‘ Save this SFRG Assessment to 3 Sinals Summary Fil
Press "Save as a Single Entiy File” 1o save the SFRG. MAC,
- MAC Rissul and SIC assessments and the MAC: and SIC data in oris fle Seve 83 a Single Enty File
MAC catagory C 95%ie (100 L] 4800 Save SFAIG Assessment to & Multiple Summary Fil
Interim Result? Interim Data Set [< 5 years. or < 100 samples used) Press "Savs to database format file" 1o save summary data S ave to Database format Fi
a3 one raw in a comma-delmeted fle. ave o Latabase fomal Fie
Save MAC men
’V Press "Save MAC Repan” to save this MAC assessment. Save MAC Repart ‘ I~ Print the column labels to the file "ColumnlabelsFresh.tx".

0K

Lake Opunake

Freshwater M ssessment

x|

Import MAC Data
’V Press "lmport Data” to retiieve a new MAC data set

Import data ‘

Site Nams
[ Mame of site

from the MAC file: LOPOO0001
[ MALC Data Summar
Sampling  Sample Median Number of excesdances Days in Compliance
Season 93 [E. coli /100 mL ) (E. coli /100 mL ] [%daps < 550/ year |
260 to 550 »550
2012 13 1200 5 o 100 %
201 13 a0 1} 2 84 2%
2010 13 a0 1} 3 76 %
2009 13 2201 ] o 100 %
2008 13 2101 2 2 84 %
Total E5 1401 12 7 89 %
Calculate MAC
’V Fress "Calculate MAC" 1o determine a MAC assessmert ‘
~ MAC Result
MAC category D 95%ile (/100 ml) 1625.0
Interim Result? Interim Data Set (< 5 pears, or < 100 samples used)

Press "Sawe MAC Report” to save this MAC assessment,

Save MAC Report

" Save MaC

ok

Freshwater Suitabl for Recreational Grade

- MAC 1t Ressul

MAL Assessment b

Intetim Assessment? Intetim Data Set (< 5 years, o < 100 samples used]

rsic 1t Resul

SIC Assessment
Primary SIC Impact

High
10: The incidence and density of birdiife

i~ Calculate Marine SFRG

Press "Calculate SFRG" to determine a SFRG assessment

Feassessment of the MAE and /.or SIC & requited or press
" liresorclable Followup! o assian a convervative grde

Calculate SFRG
lirecarciable Follavup

SFRG ment Resul
Site: name LOPOOOOM
SFRG Assessment Wery Poor

Save this SFRG Asssssment ta a Single Summary Fil

Piess "Save as a Single Entiy File'" to save the SFRG. MAC,
and SIC assessments and the MAC and SIC data in one file

Save as & Singls Entry File

Save SFRG Assessment to a Multiple Summary Fil

Fiess "Save to database format file (o save summary data
as one 10w in a comma-delimeted file.

™ Print the: column labels to the file ' ColumnLabelsFresh bt

Save to Database format File

ak

oK



Timaru Stream at Weld Road

Import MAC Data ~MAC 1t Resul
’V Press "Import Data” to retrieve a new MAC data set Import data ‘ AE A C
Site Ham Interim Assessment? Interim Data Set [< 5 years. or < 100 samples used)
’V Name of site from the MAC file:  TMRDD0497 ‘ ;
~sic 1t Resul
~MAC Data Summar SIC Assessment High
Sampling Sample Median Mumber of exceedances Days in Compliance Primary SIC Impact 7: Intensive agricultural use
Season 328 [E.coli /100mL) (E. coli 100 mL ) (%zdays < 550/ year )
26010 550 S50 - Calculate Marine SFRG
2012 13 2501 4 0 100 % Press "Calculate SFRG" to determine a SFRG assessment Calculate SFRG
20m 13 1601 3 o 100% IF ) e M E arel e T o s -
2010 13 1801 4 0 100% "ireconeiiable Followup! o assian & convervative giade lireconcilable Follawup
| %
2003 13 230, E 1 9z j— —
2008 2 2301 ¢ 0 100 Site name TMRODD47
Total 5 230 21 1 98 %
SFRG Assessment Paor
Calculate MAC
’V Press "Caleulate MAC™ to determine a MAC assessment Calculate MAC ‘ Save this SFRG Assessment to a Single Summary Fil
Press "Save as a Single Entiy File” to save the SFRE. MAC,
~ MAC Resul ’7 and SIC assessments and the MAC and 51C data in one file. Save 8 3 Single Enty File
MAL category c il (100 mL] 4700 Save SFRIG Assessment to a Muliple Summany Fil
Interim Result? Interim Data Set (< 5 years, or < 100 samples used) Press "Save to databass format fils” ta save summary data .
25 one fow in a comma-delmeled fe. SeremlEE it (o
Save MAC
’V Press "Save MAC Report” to save this MAC assessment, Save MAC Report ‘ I™ Print the column labels ta the file "ColumnLabelsFresh.tt"
e oK

Oakura River d/s SH45

Freshwater MAC Assessment Freshwater Suitablility for Recreational Grade x|
Import MAC Data ~MAC 1t Resul
’7 Press “Import Data" to retrieve a new MAC data set Import data ‘ MAC Assesement €
Site Narm Interim Assessment? Inkerim Diata Set [< & pears, or < 100 samples used)
[ Name of site from the MAC fle:  OKRO0D4S7 |
i Fiesull
[~ MAC Data Summar SIC Assessment High
Sampling Sample Median Mumber of exceedances Daps in Compliance Primary SIC Impact 7 Intensive agricultural use
Eeas S28 (E. coli/100mL) (E. cali/ 100 mL ] [edays < 550/ pear )
260 to 550 3550 - Calculate Marine SFRG
2mz2 13 1401 1 o 100 % Press "Caloulate SFRG' to determing a SFRG assessment Calculate SFAG
2011 13 1401 2 i 100 %
Feassessment of the MAG and /o SIC s requited or press
2010 13 1001 1 i 100 % " lecencilable Followupt to assian & convervative arade: Irieconciable Follovip
2009 12 1501 4 1 2%
- SFRG ment Resul
2008 13 1801 1 0 100 %
Site name: OKROO00497
Tatal 65 1401 3 1 98 %
SFRG Assessment Paor
Calculate MAC
’V Press "Calculate MAC" to determine a MAC assessment Caloulate MAC ‘ Save this SFRE Assessment to a Single Summary Fi
Press "Save as a Single Entry File” to save the SFRG, MAC.
[ MAC Resul and SIC assessments and the MAC and SIC data in ons fie. —Isa"e 25 3 Singls Enty File
o
AC e £ SR L) 4425 Save SFRG Assessment to a Multple Summary Fil
Interim Result? Interim Diata Set (< § years, or < 100 samples used) Press "Save to datehase fomat " to save summay data Savers Dotabase ot i
Save MAC — a3 one row in a comma-defimeted file. ave o Jalsbase lomal Tie
’V Press "Save MAC Report” to save this MAL assessment. Savs MAC Repott ‘ I Frint the column labels to the fle "ColumnL abolsFrash.td
OK. Ok




Waitara

Freshwater MAC A t x|

£ o o =
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Urenui River at estuary

Freshwater MAC Assessment Freshwater Suitablility for Recreational Grade




Manganui River at Everett Park

Frashwater M, ssessment

x|

Import MAC Data
’V Press "lmpart Data" to retrieve a new MAC data set

Import data ‘

Site Mams
[ Mame of site from the MAC file:

Freshwater Suitab| for Recreational Grade

- MAC Wt Resull
MAL Assessment T

Interim Assessment? Interim Data Set (< 5§ pears, or < 100 samples used]

MGNO0D435 s + sl
- MAC Data Surnmar o r— High
Sampling Sa[np\e Median Mumber of exceedances Days in Compliance Primary SIC Impact 7: Intensive agricultural use
Season = [E. cali /100 mL ] [E.cali/100mL ] [%daps < 550/ year )
250 to 550 550 ~Calculste Marine SFRG
2012 13 1400 1 1 R x Press "Calculste SFRG b determing a SFAG assessment Calculate SFRG
m 3 1an ? 0 10 Resssessment of the AL and o7 SIC s requied o press
2010 13 1700 2 i} 100 % irecancilatle Followup! to assign & canvervative grade Iirecansilable Followup
2003 13 2001 3 o 100 %
~SFRG Resull
2008 13 1700 4 1} 100 %
Site: name MGNO00435
Total 5 1700 13 1 98 %
SFRG Assessment Poar
Calculate MAC
’V Press "Calculate MAC to determine a MAC assessment Calculate MAC ‘ Save this SFRG Assessment to a Single Summary Fil
Prezs "Save as a Single Entry Fils" to save the SFRG, MAC, n
- MAC Resul I e o vt 2 e e e Sove s Sl Enty Fie |
MAC category C 95%ile (/100 mL] 3775 [ Save SFAG Asseszment to a Multiple Summary Fil
Irterim Result? Irterim Data Set (< 5 pears, or < 100 samples used) Press "Save to database fomat file” to save summary data 3 BT 7
&% Ohe 10w i & comma-delimeted file ave o Datahase fomat Te
Save MAC merl
’V Press "Save MAC Repot” to save this MAC assessment Save MAC Report ‘ ™ Prirt the: column labels ta the file "ColumnlabelsFrash bt

aK

Lake Ratapiko

ak

x|

Import MAC Data
{ Press "Import Diata’ to retiisva  new MAC: dats set

Import data ‘

Site Nanm
IV Mame of site

from the MAC il LAPOODOS0
~MAC Data Summar
Samping  Sample Median Number of excesdances Days in Compliancs
Seazon 28 (E. coli /100mL ) [E. coli /100 mL ) [#daps ¢ 550/ pear )
260 to 550 550
2012 12 100 o i 100 %
201 12 45 o i 100 %
2010 12 50 o i 100 %
2009 13 160 0 i 100 %
2008 12 345 0 i 100 %
Total &1 230 o i 100 %
Calulate MAC
{ Press "Caloulats MAC" to detemine & MAC assessment ‘
~MAC Resul
MAC cateqory B 95%le (1100 mL) 1635
Interim Fiesult? Interim Data Set (¢ 5 years, or < 100 samples used)

Save MaC
’V Press "Save MAC Report” to save this MAC assessment,

Save WAL Report

Freshwater Suitabl

~MaC

1t Resul
MAL Assessment B

Interim Assessment? Interim Diata Set (< 6 years, or < 100 samples used)

rsic 1t Resul

SIC Assessment High

Frimary SIC Impact 7. Intensive agricultural use

i~ Calculate Marine SFRG

Press "Calculate SFRG" to determine a SFRG assessment

Feassessment of the MAL and /or SIC 5 required or press
“Iireconcilable Followup” to ssign & corvervative orads

Calculate 5FRG
Iirecarcilatle Follawun:

SFRG ment Resul
Site: name LRPOOO0S0
SFRG Assessment Paar

Save this SFRG Assessment to a Single Summary Fil

Fiess "Save as a Single Entry File'" 1o save the SFRG, MAC,
and SIC assessments and the MAC and 51T data in one file.

Save as a Single Entry File

—Save SFAG Assessment ta a Multple Summary Fil

Press "Save to database format file” to save summary data
as one 10w in a comma-delimeted file.

I™ Print the column labels to the file ' ColumnLabelsFresh .t

Save to Database format File

ok

oK




Frashwater M, ssessment

Import MAT Data

Lake Rotokare

|

Press "Impart Data" to retieve a new MAC data set

Import data ‘

Site Nams
[ Mame of site from the MAC file:

LRKO00003 ‘
[ MALC Data Summar,
Samping  Sample Median Nurber of exceedances Days in Compliance
Season 28 [E col /100 ML) [E. coli /100 mL ] [%days < 550/ year ]
260 ta 550 >550
2012 10 30 o 0 100 %
201 El 7.0 o 0 100 %
2010 El 50 o 0 100 %
2009 El a0 o 1) 100 %
2008 El 150 o 1) 100 %
Tatal 46 50 o 1) 100 %
Calculate MAC
’V Press "Calculale MAC” to determine a MAC assessment ‘
~MAC Resul
MAC category A 95%ile (100 mL) 838
Interim Result? Interim Data Set [ 5 years, or < 100 samples used]

Save MAC
’V Press "Save MAC Report' to save this MAL assessment.

Save MAC Report ‘

oK

Waiwhakaiho at Lake Rotomanu

Freshwater MAC Assessment

X

Import MAC Data
{ Press "Import Data” to retiisve a new MAC data set

Import data ‘

Site Nam:
IV Mame of site from the MAC file:

WKHOD0350
~MAC Data Summar
Samplng  Sampls Median Number of sxcsedances Days in Compliance
Season 28 (E.coli/100mL)  (E.ecl/100mL) [tdaps ¢ 550/ year )
260 to 550 550
2m2 13 1100 0 12 7%
201 13 4601 5 5 81 %
2010 13 800! 1 ] 0%
2009 0 0o 0 i %
2008 13 4901 7 5 &%
Total 52 5251 13 kil 4%
Calulate MAC
’V Fress "Caloulate MAC! to detemine @ MAC assessment ‘
~MAC Resul
MAC cateqory D 953ie (4100 L) 33400
Interim Fesult? Inteim Data Set [< 5 years, or < 100 samples usad)

Save MAC
’7 Press "Save MAC Report to save this MAC assessment.

Save MAC Report | ‘

Freshwater Suitablility for Recreational Grade

~MAC 1t Resul

MALC Assessment o

Irterim Assessment? Interim Data Set [< 5 vears, or < 100 samples uzed)

rsic Fiesul

SIC Assessment High

Primary SIC Impact 7. Intensive agricultural use

i~ Calculate Marine $FRG

Press "Calculate SFRG" to determine a SFRG assessment

Feassessment of the MAE and /.or SIC is requited or press
"lreconciable Followupt ta assiar a convervative aade:

Calculate SFRG
Ireconciable Follavus

~SFRG ment Resul
Site name WwKHO00950
SFRG Assessment Wem Poor

Press "Save as a Single Entry File” to save the SFRG, MAC,

Save this SFAG Assessment to a Single Summary Fil
’7 and 5IC assessments and the MAC and SIC data in ane file.

Save a3 5 Single Entry Fils

Save SFRG Assessment to a Multiple Summary Fil

Press "Save to datahase format file” to save summary data
as one row in a comma-delimeted file.

I™ Print the column labels to the file "CalumnlabelsFresh.tat".

Save to Database format File

aK

0K




Te Henui Stream: mouth

Freshwater MAC Assessmenl Freshwater Suitablility for Recreational Grade







Appendix I

High tide times






High tide times (NZST) at New Plymouth for 2013-2014 sampling dates

Date HT (NZST)
Tuesday 5 November 2013 1033
Monday 18 November 2013 0958
Monday 16 December 2013 0902
Thursday 16 January 2014 0958
Monday 20 January 2014 1209
Thursday 30 January 2014 0903
Monday 3 February 2014 1213
Monday 17 February 2014 1111
Thursday 20 February 2014 1255
Thursday 6 March 2014 1315
Friday 21 March 2014 1234
Monday 31 March 2014 0959
Thursday 3 April 2014 1204







Appendix Il

Sampling conditions and public usage
recorded at each site by the SEM programme






Site Lake Rotomanu (Site Code: LRM000002)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gf\,ﬁ Algae Appearance Surface  |Bathers / Users Miscellaneous ZP;elllri:us ;;e':/rigus
5November 2013  |Fine 6/8 None Slightly turbid, brown | Ripple 0/2 (walking) Few ducks 05 3
18 November 2013 |Fine 3/8 None Slightly turbid, brown | Slight ripple | 0/3 (waterskiing) Few ducks 0 5
16 December 2013 |Fine 1/8 None Turbid, brown Ripple 0/17 (banks/boating) Few ducks 0 0.5
16 January 2014 |Fine, overcast |8%8  |None Clear, brown Slight ripple |0/0 f(i)gr:;gfse”‘? ducks 0 05
20 January 2014 |Fine, overcast |8/8 None Turbid, brown Ripple 0/4 (banks/ jetskiing) Few ducks; signage present |0 0
30 January 2014 |Fine 1/8 None Clear, brown Ripple 0/9 (banks/waterskiing) No ducks 0 0
3 February 2014 Fine 0/8 None Clear, brown Ripple 0/1 (boating) No ducks; signage present |0 0
17 February 2014 |Fine 0/8 None Clear, brown Ripple 0/12 (bank/boating) Few gulls 0 05
20 February 2014 |Fine 0/8 None Slightly turbid, brown | Ripple 0/5 (bank) Few ducks; signage present |0 0
6 March 2014 Fine 0/8 N/A Turbid, brown Ripple 0/2 (bank) Few ducks; signage present |0 05
21 march 2014 Fine 0/8 N/A Turbid, brown Choppy 0/0 No wildlife 0 0
31 March 2014 Fine 1/8 N/A Slightly turbid, brown | Ripple 0/2 (bank) Few ducks; one dog 0 0
3 April 2014 Fine 0/8 None Slightly turbid, brown | Ripple 0/2 (boating) Few ducks 0 0




Site Waiwhakaiho River at Merrilands  (Site Code: WKH000800)
Weather Conditions Site usage Rainfall (mm)
Sampling Date — - -
General Cloud Algal cover Appearance Direction Bathers / Users Miscellaneous Previous | Previous
Cover of Flow 24 hrs 72 hrs
5November 2013  |Fine 6/8 None Clear, pale green D/S 0/0 No birdlife 05 3
18 November 2013 |Fine 58 |None Clear, brown DIS 012 (bank) Z‘;’;‘s foam and floating 0 5
16 December 2013 |Fine 2/8 50% mats Clear, pale brown D/S 0/0 No birdlife 0 0.5
16 January 2014 |Fine, overcast |8/8 60% mats Clear, brown D/S 0/0 Signage present; no birdlife 0 05
20 January 2014 |Fine, overcast |8/8 80% mats Clear, green-brown D/S 0/0 One gull 0 0
30 January 2014 |Fine 0/8 90% mats Clear, green-brown D/S 0/0 Signage present, no birdlife 0 0
3 February 2014 Fine 0/8 70% mats Clear, colourless D/S 0/0 No birdlife; signage present 0 0
17 February 2014 | Fine 0/8 80% mats Clear, brown D/S 0/2 (banks) One dog; signage present 0 05
20 February 2014 |Fine 08 |80% mats Clear, brown DIS 0/5 (banks) gr‘;:éft“fe; one dog; signage 0 0
0,
6 March 2014 Fine 0/8 85% mats and Clear, green-brown D/S 0/1 (bank) One dog in river 0 05
filaments
21 March 2014 Fine 0/8 80% mats Slightly turbid, brown | D/S 0/0 Signage present, no birdlife 0 0
31 March 2014 Fine 118 80% mats Clear, brown D/S 0/0 No birdlife 0 0
3 April 2014 Fine 0/8 80% mats Clear, brown D/S 0/0 No birdlife; signage present 0 0




Site Waiwhakaiho River adjacent to Lake Rotomanu (Site Code: WKH000950)

Weather Conditions Site usage Rainfall (mm)

Sampling Date General g::)vl::: Algal cover Appearance DireFtiﬂsvn of Bathers / Users Miscellaneous P;iv::::s P_r,ezv'i:;:s

5November 2013  |Fine 3/8 None Clear, colourless D/S 0/5 (whitebaiting) No birdlife 05 3
18 November 2013 |Fine 38 [10%mats |Clear, brown DIS 00 Zgab;rd”fe; some floating 0 5
16 December 2013 |Fine 0/8 70% mats Clear, colourless D/S 0/0 Bird colony u/s 0 0.5
16 January 2014 |Fine, overcast |8/8 5% mats Clear, brown D/S 0/0 Smaller signage; gulls u/s 0 0.5
20 January 2014 |Fine, overcast |8/8 None Clear, colourless D/S 0/0 Gulls extremely common u/s 0 0
30 January 2014 Fine 0/8 10% mats Clear, colourless D/S 0/0 No birdlife 0 0
3 February 2014 Fine 0/8 80% mats Clear, colourless D/S 2/0 iC;ur:IVsefommon u/s; two dogs 0 0
17 February 2014 | Fine 0/8 50% mats Clear, brown D/S (slow)  |0/0 Gulls extremely common 0 05
20 February 2014 |Fine 0/8 10% mats Clear, brown D/S 1/0 Gulls extremely common u/s 0 0
6 March 2014 Fine 0/8 70% mats Clear, colourless D/S 0/0 Gulls abundant u/s 0 05
21 March 2014 Fine 0/8 70% mats Clear, brown D/S 0/0 Gulls extremely abundant u/s 0 0
31 March 2014 Fine 1/8 N/R Sl. turbid, brown D/S 0/0 Few gulls 0 0
3 April 2014 Fine 0/8 80% mats Clear, brown D/S 0/0 Gulls abundant u/s 0 0




Site Te Henui Stream at mouth, East End (Site Code: THN0O00499)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Direction . Previous | Previous
General Cover Algal cover Appearance of Flow Bathers / Users Miscellaneous 24 hrs 72 hrs
5November 2013  |Fine, overcast |7/8 None E:I(?Wh:y turbid, green- Surging 0/3 (whitebaiting) Ducks common 0.5 3
18 November 2013 | Fine 18 |100%mats |Clear, greenblue | DIS (slow) |0/5 (banks) Ducks common (being fed) 0 5
’ and a few gulls
16 December 2013 |Fine 3/8 85% mats Sl. turbid, pale brown | D/S 0/7 (banks) Ducks very common 0 05
90% thin Ducks and gulls common
16 January 2014 |Fine, overcast |8/8 0 Turbid, brown DIS 0/20 (banks) (being fed); few shags; one 0 0.5
mats/filaments heron
' . Ducks very common, few
0, ~ ’

20 January 2014 |Fine,overcast  |8/8 80% mats Sl. turbid, brown-green | D/S 0/12 (banks) seagulls, no signage 0 0
30 January 2014 |Fine 218 N/A Turbid, green (E;/usrging) 0/22 (banks) Ducks common, few gulls 0 0
) ' DIS Few ducks and gulls; 2 dogs
3 February 2014 |Fine 0/8 N/A Turbid, green (surging) 0/1 (bank) in stream 0 0
17 February 2014  |Fine 0/8 80% mats | Slightly turbid, green | U/S (slow) |0/0 Gulls common 0 0.5
20 February 2014 |Fine 0/8 N/A Slightly turbid, green | D/S (slow) |0/0 Ducks and gulls common 0 0

) . DIS Ducks and gulls very
6 March 2014 Fine 0/8 N/A Turbid, green (surging) 0/0 common 0 05
21 March 2014 Fine 0/8 N/A Turbid, brown DIS 0/8 (banks) Ducks very common 0 0
31 March 2014 Fine 0/8 N/A Turbid, green DIS 0/2 (banks) Ducks common 0 0
3 April 2014 Fine 0/8 N/A Turbid, green DIS 0/0 Few ducks 0 0




Site Patea River, King Edward Park and Stratford (Site Code: PAT000297)

Weather Conditions Site usage Rainfall (mm)

Sampling Date General g::)vl::: Algal cover Appearance D;;e;ﬂsvn Bathers / Users Miscellaneous P;ivli?:s P_r,ezv'i:::s

5November 2013  |Fine 6/8 None Clear, uncoloured DIS 0/0 (Didymo signage) 1 1
18 November 2013 |Fine 4/8 50% Clear, uncoloured DIS 0/1 (bank) Two dogs 0 0.5
16 December 2013 |Fine 6/8 10% Clear, uncoloured D/S 0/0 No birdlife 0 05
16 January 2014 Fine 1/8 20% Clear, uncoloured D/IS 0/0 No birdlife 0 0
20 January 2014 Fine,overcast |7/8 10% Clear, dark green D/IS 0/0 No birdlife 0 0
30 January 2014 Fine 3/8 20% Clear, uncoloured D/IS 0/0 No birdlife 0 0.5
3 February 2014 Fine 0/8 15% Clear, dark green D/S 0 No birdlife 0 0
17 February 2014 |Fine 38 None S:'(?Whgy turbid, pale | g 000 No birdiife 0 0
20 February 2014 |Fine 18 |None Sightly ubid, pale g 010 (fishing) Two ducks 0 0
6 March 2014 Fine 4/8 80% Clear, pale green DIS 0/0 Two ducks 0.5 5
21March 2014 |Fine 3% |NR Sightly urbid, pale g 00 No birdife 0 35
31 March 2014 Fine 0/8 80% Rel. clear, pale brown |D/S 0/0 No birdlife 0 0
3 April 2014 Fine 0/8 60% Clear, uncoloured DIS 0/0 No birdlife 0 0




Site Patea River, boatramp, Patea (Site Code: PAT000995)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Direction . Previous | Previous
General Cover Algal cover Appearance of Flow Bathers / Users Miscellaneous 24 hrs 72 hrs

5November 2013  |Fine 4/8 N/A Slightly turbid, grey DIS (slow) |0/1 (walking) One dog 0 0

18 November 2013 |Fine 48 |NA SIGNy L1bid, 9185~ 5 (sow) {071 (on ramp) No birdife 0 0

16 December 2013 |Fine 3. [NA S:f:;'y turbid, brown- | o 000 One gul 0 0

16 January 2014 |Fine, overcast |7/8 N/A Turbid, grey-brown uis 0/0 Two gulls 0 0

20 January 2014 |Fine, overcast |7/8 N/A S:'(?Whgy turbid, green- | pogeq |00 No birdiife 0 0

30 January 2014 |Fine 5/8 N/A Turbid, grey-brown uis 0/0 (Didymo signage) No birdlife 0 0

3 February 2014 Fine 0/8 N/A Turbid, green-grey uis 0/0 No birdlife 0 0

17 February 2014 |Fine 1/8 N/A Turbid, green-brown  |U/S 0/0 No birdlife 0 0

20 February 2014  |Fine, overcast |7/8 N/A Turbid, green-brown ~ |U/S 0/15 (banks, boating) No birdlife 0 0

6 March 2014 Fine 2/8 N/A Sl. turbid, grey D/S (slow) |0/0 No birdlife 0.5 0.5

21 March 2014 Fine 3/8 N/A Turbid, brown-green  |U/S 0/0 No birdlife 0.5 0.5

31 March2014  |Fine 18 [NA Turbid, brown uis 0/8 (several boats in park and |, it 0 0
launching)

3 April 2014 Fine o8 [NA Turbid, pale-brown | UIS 0/3 (25 boats in park/2 No birdife 0 0
launching)




Site Waingongoro River, Eltham Camp (Site Code: WGG000492)

Weather Conditions Site usage Rainfall (mm)

Sampling Date General g::)vl::: Algal cover Appearance D;ﬁ:clg:ln Bathers / Users Miscellaneous P;ivli?:s P_r,ezv'i:::s

5 Noverber 2013 |Fine 4 |10% Siontytoid, pale—Tois oo 0 0
18 November 2013 |Fine 6/8 30% Clear, pale brown D/S 0/0 0 0
16 December 2013 |Fine 5/8 None Clear, uncoloured DIS 0/0 0 05
16 January 2014 Fine 2/8 25% Clear, uncoloured D/S 0/0 0 0
20 January 2014 Fine, overcast |7/8 10% Sl. turbid, green-brown | D/S 0/0 0 0
30 January 2014 |Fine 6/8 50% Clear, grey D/S 0/0 0 05
3 February 2014 Fine 0/8 35% Clear, colourless D/S 0/0 0 0
17 February 2014  |Fine 1/8 10% Sl. turbid, pale brown D/S 0/0 0 0
20 February 2014 |Fine 1/8 30% Sl. turbid, pale brown D/S 0/0 0 0
6 March 2014 Fine 5/8 90% Clear, pale green D/S 0/67 (banks/kayaking) (school group in camp) 0.5 5
21 March 2014 Fine 318 NR Sl. turbid, pale brown D/S 0/0 0 35
31 March 2014 Fine 0/8 80% Rel clear, pale brown D/S 0/0 0 0
3 April 2014 Fine 0/8 60% Clear, uncoloured D/S 0/0 0 0




Site Waingongoro River, near mouth (Site Code: WGG000995)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General g::)vl::: Algal cover Appearance D;ﬁ:clg:ln Bathers / Users Miscellaneous P;ivli?:s P_r,ezv'i:::s

5November 2013  |Fine 4/8 25% Turbid, pale-brown D/S 0/30 (whitebaiting/banks) One dog 0 0
18 November 2013 |Fine 3/8 50% Clear, uncoloured D/S 0/40 (whitebaiting) One duck 0 0
16 December 2013 |Fine 318 None Clear, uncoloured D/S 0/2 (banks) 0 0
16 January 2014 Fine 3/8 60% Clear, uncoloured D/S 0/0 0 0.5
20 January 2014 |Fine, overcast |7/8 20% Clear, uncoloured D/S 0/0 (Didymo signage present) 0 0
30 January 2014 |Fine 6/8 60% Clear, uncoloured DIS 00 g’r‘é’lﬁgo signage present) No | 0
3 February 2014 Fine 0/8 20% Clear, uncoloured D/S 0/3 (banks) No birdlife; one dog 0 0
17 February 2014  |Fine 1/8 10% Clear, pale brown D/S 0/0 No birdlife 0 0
20 February 2014  |Fine, overcast |7/8 10% Sl. turbid, pale-brown uis 2/1 (fishing) No birdlife 0 0
6 March 2014 Fine 0/8 100% Sl. turbid, pale brown D/S 0/0 No birdlife 0.5 2
21 March 2014 Fine 3/8 N/R Sl. turbid, pale brown uis 0/0 No birdlife 0 2
31 March 2014 Fine 0/8 100% Rel. clear, pale brown D/S (slow) |0/0 No birdlife 0 0
3 April 2014 Fine 0/8 60% Clear, uncoloured D/S (slow) |0/0 Few ducks 0 0




Site Kaupokonui River, beach domain (Site Code: KPK000995)

Weather Conditions Site usage Rainfall (mm)

Sampling Date General g::)vl::: Algal cover Appearance D;ﬁ:clg:ln Bathers / Users Miscellaneous P;ivli?:s P_r,ezv'i:::s

5November 2013  |Fine 4/8 15% Sl. turbid, pale green D/S (slow) |0/40 (whitebaiting) 0 0
18 November 2013 |Fine 3/8 45% Clear, uncoloured D/S (slow) |0/20 (whitebaiting) 0 0
16 December 2013 |Fine 318 None Sl. turbid, pale brown D/S 2/8 (fishing, banks) Few ducks 0 0
16 January 2014 |Fine 318 10% Clear,uncoloured D/S 0/4 (banks/fishing) 0 05
20 January 2014 |Fine, overcast |7/8 10% Sl. turbid, pale brown D/S 1/27 (banks/fishing) One gull 0 0
30 January 2014 Fine 3/8 10% Clear, colourless D/S 0/0 No birdlife 0 0
3 February 2014 Fine 0/8 25% Sl. turbid, grey-brown uis 2/1 (fishing) One gull 0 0
17 February 2014 |Fine 1/8 10% Sl. turbid, pale brown D/S 0/3 (fishing) No birdlife 0 0
20 February 2014  |Fine, overcast |7/8 10% Turbid, brown D/IS 0/4 (fishing) One shag; foam common 0 0
6 March 2014 Fine 0/8 50% Clear, pale brown D/S (slow) |0/0 No birdlife 0.5 2
21 March 2014 Fine 2/8 N/R Sl. turbid, pale brown uis 0/25 (banks) No birdlife 0 2
31March 2014  |Fine 28 NR Sl. turbid, green-brown s% ?N()very 012 (fishing) No birdlife 0 0
3 April 2014 Fine 08 NR Rel. clear, pale brown s% ?N()very 012 (fishing) No birdlife 0 0




Site Lake Opunake (Site Code: LOP000001)

Weather Conditions Site usage Rainfall (mm)

Sampling Date Cloud . Previous | Previous
General Cover Algae Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs
5November 2013  |Fine 5/8 None Clear, pale brown Ripple 0/0 Few ducks 0 0
18 November 2013 |Fine 5/8 None Sl turbid, pale brown  |Flat 0/0 Ducks and frogs common 0 0
Some on
16 Decernber 2013 |Fine 28 |weedsand |Clear, uncoloured  |Flat 00 pucks very common and 0 15
suspended 9
16 January 2014 |Fine 058 Some Slightly turbid, brown | Flat 010 (banks) Exgﬁs very common; few 0 0
20 January 2014 |Fine, overcast |7/8 NR Sl turbid, pale brown | Flat 000 Exgﬁs very common, few 0 0
' . ' Ducks very common (Didymo
30 January 2014 |Fine 318 Some Slightly turbid, brown | Flat 0/0 signage) 0 0
! - Ducks very common; few
3 February 2014 Fine 0/8 Some Sl turbid, light brown | Flat 0/0 geese and swans 0 0
17 February 2014 |Fine 1/8 Some Clear, pale brown Ripple 0/4 (banks) Ducks common; few swans 0 0
20 February 2014  |Fine 118 Some Clear, uncoloured Flat 0/0 Ducks common 0 0
6 March 2014 Fine 0/8 N/R Clear, brown Ripple 0/0 Ducks common 0 1
21 March 2014 Fine 2/8 Some Turbid, brown Ripple 0/0 Ducks common 0 0.5
31March2014  |Fine 08 |NR Rel. clear, pale brown |Flat 00 Ducks comrmon {Didymo 0 0
signage)

3 April 2014 Fine 0/8 Some Rel. clear, pale brown |Flat 0/0 Ducks common 0 0




Site Timaru Stream, near mouth

(Site Code: TMR000497)

Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Direction . Previous | Previous
General Cover Algal cover Appearance of Flow Bathers / Users Miscellaneous 24 hrs 72 hrs
5November 2013  |Fine 3/8 Nil Clear, green-brown Surging 0/8 (banks) S;;egu”; debris common at 0 1
0,
18 November 2013 |Fine, 08 95% (mats | ciear brown DIS 012 (whitebaiting) No wildfow! 0 2
and filaments)
16 December 2013 |Fine 0/8 Nil Clear, colourless Surging 0/1 (bank) Two dogs in water 0 05
16 January 2014 Fine, overcast |8/8 Nil Clear, brown DIS 0/0 Few gulls 0 05
20 January 2014 Fine, overcast |8/8 N/A Clear, colourless DIS 0/0 Few gulls 0 0
30 January 2014 |Fine 218 Nil Clear, colourless D/S 0/0 Few seagulls 0 0
3 February 2014 Fine 0/8 Nil Clear, colourless Dis ) 0/0 No birdlife 0 0
(surging)

17 February 2014 |Fine 0/8 Nil Clear, brown U/S (slow) (0/0 Few gulls 0 35
20 February 2014 |Fine 0/8 Nil Clear,brown D/S (slow) |0/0 No birdlife 0 0
6 March 2014 Fine 0/8 N/A Sl. turbid, yellow-brown | D/S 0/3 (bank) Two dogs 0 0.5
21 March 2014 Fine 0/8 N/A Clear, colourless D/S 0/0 No birdlife 0 05
31 March 2014 Fine 2/8 Nil Clear, colourless D/S 0/3 (bank) No birdlife;one dog 0 0
3 April 2014 Fine 0/8 Nil Sl. turbid, brown D/S 0/1 (bank) No birdlife; three dogs 0 0




Site Waimoku Stream, Oakura (Site Code: WMK000298)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud | Algal Direction . Previous | Previous
General Cover cover Appearance of Flow Bathers / Users Miscellaneous 24 hrs 72 hrs
5November 2013  |Fine 4/8 None Clear, uncoloured DIS 0/0 0 1
18 November 2013 |Fine, 0/8 None Clear, brown DIS 0/0 0 2
16 December 2013 |Fine 0/8 15% Clear, uncoloured D/S 0/0 Signage present; few ducks 0 05
16 January 2014 |Fine, overcast |8/8 10% Clear, brown D/S 0/1 (bank) Signage present; few gulls 0 05
20 January 2014 que, overcast 8/8 30% Clear, uncoloured D/S 0/0 (channel meandering to sea) 0 0
(raindrops)
30 January 2014 |Fine 318 70% Clear, colourless D/S 0/0 (channel direct to sea) 0 0
3 February 2014 |Fine 08 40% Clear, uncoloured DIS 00 E)C:aacr:;e' meandering across 0 0
17 February 2014 |Fine 0/8 80% Clear, brown D/S 0/0 (channel direct to sea) 0 35
20 February 2014 |Fine 0/8 20% Clear, brown DIS (slow) |0/0 No birdlife 0 0
6March 2014 |Fine 08  |70%mats |Clear, uncoloured DIS 00 2:;’; birds; (channel directto |4 05
21March2014  |Fine 08 |60%mats |Clear, uncoloured DIS 00 Gulls comman; (channel 0 05
meandering to sea)
31 March2014  |Fine 28 |80%mats |Clear, uncoloured DIS 00 One gull channel 0 0
meandering to sea)

3 April 2014 Fine 08 [100% mats |Clear, brown DiS 000 2:;’; gulls (channel direct to 0 0




Site Oakura River, near mouth (Site Code: OKR000497)
Weather Conditions Site usage Rainfall (mm)
Sampling Date irecti i i
ping General Cloud Algal Appearance Direction of Bathers / Users Miscellaneous Previous | Previous
Cover cover Flow 24 hrs 72 hrs
5November 2013  |Fine 6/8 Nil Clear, green-brown Surging 0/0 0 0
. . . I One dog; stock present with
18 November 2013 |Fine 1/8 Nil Clear, green-brown Surging 0/1 (whitebaiting) ; 0 2
river access (LB)
16 December 2013 |Fine 0/8 N/A Clear, brown- green | U/S (surging) [0/1 (bank) One dog 0 05
16 January 2014  |Fine, overcast |8/8 N/A Clear, green U/S (surging) [0/0 Few gulls 0 05
20 January 2014 |FNe;0vercast fga iy Clear, green DIS 00 Few gulls 0 0
(rain drops)
30 January 2014 |Fine 0/8 Nil Clear, green D/S (surging) |0/1 (bank) Two dogs in river 0 0
3 February 2014 Fine 0/8 Nil Sl. turbid, green-brown | D/S (surging) {40/15 (bank) No birdlife 0 0
17 February 2014 |Fine 0/8 Nil Clear, brown-green D/S 0/1 (bank) Few gulls and ducks 0 35
20 February 2014 |Fine 0/8 Nil Clear, green D/S (slow) 3/12 (banks) One dog 0 0
6 March 2014 Fine 0/8 N/A Turbid, green-brown | D/S 0/0 No birdlife 0 0.5
21 March 2014 Fine 0/8 N/A Sl. turbid, brown-green | D/S (surging) |0/0 One gull 0 0.5
31 March 2014 Fine 1/8 Nil Clear, green D/S (surging) |0/0 No birdlife 0 0
3 April 2014 Fine 0/8 Nil Slightly turbid, green | D/S 0/1 (bank) One dog 0 0




Site Waitara River at town wharf, Waitara (Site Code: WTR000922)
Weather Conditions Site usage Rainfall (mm)
Sampling Date irecti i i
ping General Cloud S.G. level Appearance Direction of Bathers / Users Miscellaneous Previous | Previous
Cover Flow 24 hrs 72 hrs
5November 2013  |Fine 6/8 24 Turbid, green-brown |U/S (slow)  [4/5 (fishing) No signage 1.5 15
18 November 2013 |Fine 318 N/R Turbid, green D/S (slow)  |0/2 (fishing) No signage 0 7
16 December 2013 |Fine 218 1.95 Turbid, green D/S (slow)  [0/1 (wharf) No signage 0 1
16 January 2014 |Fine 6/8 1.90 Turbid, green-brown |U/S (slow)  |0/7 (fishing,rowing) Few ducks 0 0
Light rain, . . .
20 January 2014 overcast 8/8 1.9 Turbid, brown-green | D/S(slow) 0/3 (fishing) No signage 0 0
30 January 2014 |Fine 38 225 Slightly turbid, green | D/S 0/0 Few ducks 0 05
3 February 2014 Fine 0/8 N/R Slightly turbid, green |U/S (slow)  |0/7 (fishing) Few ducks 0 0
17 February 2014 |Fine 0/8 18 Turbid, green D/S (slow)  [0/0 Few Ducks 0 05
20 February 2014 |Fine 08 |185 Sl turbid, pale 00 No signage; one duck, few 0 0
green-yellow gulls
6March2014  |Fine . [175 Slightly turbid, green |DIS 0/5 (whar zz‘a’a‘éfks? gulls common; no| 1
21 March 2014 Fine 0/8 1.75 Slightly turbid, green |D/S 2/12 (yachting, boating) Few ducks; no signage 0 0.5
31 March 2014 Fine 1/8 2.15 Slightly turbid, green |D/S 0/0 One duck 0 0
3 April 2014 Fine 0/8 21 Turbid, dark green | D/S (slow) 0/0 Few ducks and gulls 0 0




Site Urenui River at estuary (Site Code: URN000480)

Weather Conditions Site usage Rainfall (mm)

Sampling Date General g::)vl::: Algal cover Appearance Dir(::clggln of Bathers / Users Miscellaneous P;ivli?:s P_r,ezv'i:::s

5November 2013  |Fine 4/8 N/A Turbid, grey-green U/S (slow) 0/0 15 1.5
18 November 2013 |Fine 0/8 N/A Turbid, green Still (ponded) |0/0 0 55
16 December 2013 |Fine 1/8 N/A Slightly turbid, green | D/S (slow)  |0/1 (boating) 0 0
16 January 2014 |Fine 4/8 N/A Turbid green-brown  D/S (slow)  [4/30 (banks) 0 0
20 January 2014 |Fine, overcast |8/8 N/A Turbid, green uis 10/20 (banks) 0 0
30 January 2014 |Fine 218 N/A Slightly turbid, green | D/S (slow)  |6/11 (banks/boating) 0 05
3 February 2014 Fine 0/8 N/A Turbid, green-brown  |U/S 0/2 (fishing) One gull 0 6
17 February 2014 |Fine 0/8 N/A Turbid, green-brown  |D/S 0/1 (boat) No birdlife 0 0
20 February 2014 |Fine 0/8 N/A Sl. turbid, green-grey  |D/S 0/1 (bank) No birdlife 0 0
6 March 2014 Fine 0/8 N/A Turbid, green-brown  |D/S 0/0 No birdlife 0 1
21 March 2014 Fine 0/8 N/A Turbid, green uis 0/0 Few gulls 0 0
31 March 2014 Fine 0/8 N/A Slightly turbid, green  |U/S 0/0 No birdlife 0 0
3 April 2014 Fine 3/8 N/A Turbid, green-grey U/S (slow) 0/0 No birdlife 0 0




Site Manganui River d/s of Kurapete Stream

(Site Code: MGN000435)

Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Direction . Previous | Previous
General Cover Algal cover Appearance of Flow Bathers / Users Miscellaneous 24 hrs 72 hrs

5 November 2013 |Fine 68 |70% :lf:;'y turbid, brown- | 0/0 1 1
18 November 2013 |Fine 68 |Widespread :lf:;'y turbid, brown- | 00 0 15
16 December 2013 |Fine 1/8 90% thin mats | Clear, uncoloured D/S 0/0 0 0
16 January 2014 |Fine 058 Medium mats Si'(?v';ﬂy turbid, green- | g 00 0 0
20 January 2014 Fine, overcast |8/8 Medium mats | Clear, brown DIS 0/0 0 0
30 January 2014 Fine 3/8 50% Clear, colourless D/S 0/0 0 0
3 February 2014 Fine 0/8 90% Clear, colourless D/S 0/0 No birdlife 0 0
17 February 2014  |Fine 0/8 20% Clear, brown D/S 0/0 No birdlife 0 0
20 February 2014 |Fine 08 Mats and Clear, brown DIS 0/0 No birdiife 0 0

filaments
6 March 2014 Fine 3/8 100% mats Clear, colourless D/S 0/0 No birdlife 0 2
21 March 2014 Fine 1/8 100% mats Clear, colourless D/S 0/0 No birdlife 0 2

0,

31 March 2014 |Fine g |100%(mals e coloutess  |DIS 00 No birdiife 0 0

and filaments)
3 April 2014 Fine 08 |Widespread Sif:;'y turbid, brown- | 00 No birdife 0 0




Site Lake Ratapiko (Site Code: LRP0O00050)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud . Previous | Previous
General Cover Algae Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs

5November 2013  |Fine 4/8 N/A Slightly turbid, brown | Ripple 0/0 Few ducks 1 1

18 November 2013 |Fine 6/8 N/A Clear, green-brown Ripple 0/0 No wildfowl 0 15

16 December 2013 |Fine 4/8 N/A Turbid, brown Ripple 0/0 0 0

16 January 2014 |Fine 08 |NA Turbid, blue-brown | Chop gfnﬁs)ts"””glwaters""”gl 0 0

20 January 2014 | Fine, overcast |8/8 Nil Slightly turbid, brown | Ripple 0/0 Few ducks 0 0

30 January 2014 |Fine 2/8 N/A Slightly turbid, brown | Ripple 0/0 No birdlife 0 0

3 February 2014 Fine 0/8 N/A Slightly turbid, brown | Flat 0/0 Few ducks 0 0

17 February 2014 |Fine 0/8 N/A Slightly turbid, brown | Ripple 0/0 Few ducks 0 0

20 February 2014 |Fine 0/8 N/A Slightly turbid, brown | Flat 0/0 Few ducks 0 0

6March2014  |Fine,overcast |88 |NIA Turbid, brown Riople |00 Few ducks. Lake level low and 0 2
closed for maintenance

21March2014  |Fine 8 |NA Turbid, brown Ripple  |NIA Lake level very low and closed 0 2
(maintenance) [No sampling]

31March 2014 |Fine 58 |NA NIA N/A NIA Lake level very low and closed 0 0
(maintenance) [No sampling]

3 April 2014 Fine N/A N/A N/A . Lake level very low and closed 0 0
(maintenance) [No sampling]







Appendix IV

Sampling conditions and public usage
recorded at two sites by the additional programme






Dates of additional sampling

Date

Preceding weather

Monday 25 November 2013

fine over 72 hours

Tuesday 10 December 2013

wet over 72 hours, some rain over 24 hours

Monday 13 January 2014 little rain over 24 hours

Monday 27 January 2014 wet over 24 hours

Monday 10 February 2014 wet over 48 hours and 72 hours
Tuesday 25 February 2014 dry over 72 hours

Tuesday 11 March 2014 dry over 72 hours




Site Lake Rotomanu (Site Code: LRM000002): additional monitoring (seven samples)
Weather Conditions Site usage Rainfall (mm)
Sampling Date - -
ping General Cloud Algal Appearance Surface Bathers / Users Miscellaneous Previous | Previous
Cover cover 24 hrs 72 hrs
25 November 2013 |Fine 5/8 None Turbid, brown Flat 0/0 Few ducks 0 0
10 December 2013 |Fine 48 |NR Slightly turbid, brown  [Ripple | 0/4 (banks) Few ducks, canadian geese, |, 5 1
and one dog
13 January 2014 |Fine 4/8 Some Turbid, brown Ripple 0/10 (banks) Two dogs, few ducks 2 2
27 January 2014 |Fine 08 |some | Siohtytubid,pale o, 016 (banksiwaterandjet g gk 95 95
brown skiing)

10 February 2014  |Fine 6/8 None Turbid, brown Ripple 0/1 (bank) Few ducks; two dogs 0 11
25 February 2014 |Fine 4/8 Some S:'gwh:y turbid, pale Flat 0/4 (banks) Few ducks; few dogs 0 0
11 March 2014 Fine 2/8 Some Turbid, brown Flat 0/0 Few ducks 0 0




Site Waiwhakaiho River at Merrilands

(Site Code: WKH000800): additional monitoring (seven samples)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General g::)vl::: ﬁg:lr Appearance D;ﬁ:clg:ln Bathers / Users Miscellaneous P;iv::::s P_r,ezv'i:;:s
25 November 2013 |Fine 4/8 20% Clear, uncoloured D/S 0/0 0 0
10 December 2013 | Fine 6/8 NR Clear, uncoloured D/S 0/0 05 1
13 January 2014 |Fine 3/8 None Clear, uncoloured D/S 0/2 (banks) 1 dog 2 2
27 January 2014 |Fine 2/8 None Clear, uncoloured D/S 0/0 95 95
10 February 2014  |Fine, overcast |7/8 None Clear, uncoloured D/S 0/0 No wildlife 0 11
25 February 2014 |Fine 318 None Clear, uncoloured D/S 0/1 (bank) 1dog 0 0
11 March 2014 Fine 1/8 None Clear, uncoloured D/S 0/0 (banks) No wildlife 0 0







Appendix V

Sampling conditions and public usage
recorded at three sites during the
cyanobacteria programme






Site Lake Opunake  (Site Code: LOP000001)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Provi Previ

ou . revious | Previous
General Cover Algal cover Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs

25 November 2013 |Fine, overcast |7/8 Some Slightly turbid, brown | Flat 0/0 Ducks very common on shore 0 0
10 December 2013 |Fine 5/8 Some Turbid, brown Flat 0/0 Ducks common, few swans 3.5 19
13 January 2014 |Fine 38 |Some Slightly turbid, brown | Flat 012 (bank) ucks very common, few 5 5
27 January 2014 |Fine 38 [Minimal  |Clear, palebrown  |Flat 00 Exgﬁs very common, few 5 15
10 February 2014 |Fine 4/8 Some Clear, pale brown Ripple 0/0 Ducks common, few swan 0 11
25 February 2014 |Fine 1/8 Some Clear, pale brown Flat 0/0 Ducks common, few swan 0 0
11 March 2014 Fine 6/8 Some Turbid, brown Flat 0/0 Ducks common 0 0




Site Lake Ratapiko  (Site Code: LRP000050)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Provi Previ
ou . revious | Previous
General Cover Algal cover Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs
25 November 2013 | Fine, overcast |7/8 Minimal Slightly turbid, brown | Ripple 0/0 Few ducks 0 35
10 December 2013 |Fine 5/8 NR Sifxﬂy turbid, pale |y 00 Few ducks 05 13
13 January 2014 |Fine 5/8 Minimal Slightly turbid, brown | Ripple 0/0 Few ducks 8 8
27 January 2014 Fine 4/8 Minimal Clear, pale brown Flat 0/0 Few ducks 9.5 95
10 February 2014  |Fine, overcast |8/8 Minimal Sllc?vcgy turbid, pale Ripple 0/0 Few ducks and shags 0 20
25 February 2014 |Fine 318 None Clear, pale brown Flat 0/2 (waterskiing/bank) Few ducks 0 0
11March2014  |Fine, overcast |88 |Some Turbid, brown Flat 00 Few ducks; lake lowered for 0 0
maintenance




Site Lake Rotokare adjacent to boatramp (Site Code: LRK000003)

Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Provi Provi
ou . revious | Previous
General Cover Algal cover Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs
12 November 2013 |Fine 1/8 None visible |Rel. clear, pale brown |Ripple 0/2 (bank) Boat ramp locked, few pukeko 0 0
13 December 2013 |Fine 6/8 Suspended | Turbid, brown Ripple 0/0 (bank) Few ducks 0 0
. . Few ducks (scaup) and swan.
19 December 2013 |Fine 5/8 Some Slightly turbid, pale Ripple 0/4 (campers) Boat ramp closed (v.strong 0 05
suspended  |brown ;
southerly wind)
23 December 2013 |Fine 08 [Suspended |Sightly turbid, brown |Flat 012 (walkers) Few ducks, one swan 0 0
Boat ramp closed (no wind)
14 January 2014 |Fine 258 |Suspended |Turbid, brown Choppy | 0/6 (banks) Boat ramp closed. Few ducks |, 05
and one swan
11 February 2014 |Fine 658 |Suspended Sr“gxﬂy turbid, pale ¢ 00 Boat ramp closed 0 2
24 February 2014 |Fine 08  |Suspended [|Dightyturbid,pale g 0 (walker) Boat ramp re-opened. No 0 0
brown birdlife
11 March 2014 Fine 218 Some Rel. clear, pale brown |Flat 0/1 (kayaker) Few ducks 0 0
suspended
24March2014  |Fine 28 Some Slightly turbid, pale | ¢,y 0/0 Boat ramp open; no wildife 0 0
suspended  |green-brown
3 April 2014 Fine 0/8 Some floating | Rel. clear, colourless | Flat 0/2 (picnicking) (B):gtpﬁg E(:)pen; one duck and 0 0







Appendix VI

Comparative annual box and whisker plots of
SEM data for E. coli for the period
1996 to 2014






Explanation of box and whisker plots

Box and whisker plots are a useful method of summarising data in a graphical form that
allows rapid comparisons of data groups. The data is represented as a box with a whisker
from each end.

The median (middle value of the sorted data; half of the data is either side of the median is
represented by a single horizontal line. The notch, symmetrically spread around the median
represents the 95% confidence interval of the median). It is a feature that allows rapid
comparison between groups. If notches overlap, there is no significant difference between
groups (at the 95 % confidence interval). If notches do not overlap, a statistical difference is
expected.

The top and bottom of the box represent the upper and lower hinges respectively. The
median splits the ordered group of data in half and the hinges split the remaining halves in
half again. This means that 50% of the data lies within the box.

Hspread, comparable to the interquartile (25% and 75%) range is the difference between the
values of the two hinges, ie, Upper hinge - Lower hinge = Hspread. The inner fences are
defined as follows:

Lower fence = lower hinge - (1.5 x Hspread)
Upper fence = upper hinge + (1.5 x Hspread)

The outer fences are defined as follows:

Lower fence = lower hinge - (3 x Hspread)
Upper fence = upper hinge + (3 x Hspread)

The whiskers show the range of values that lie within the inner fences. Values
outside the inner fence (outliers) are plotted as asterisks (*). Values outside the outer
fence (extreme outliers) are plotted as °.
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Lake Ratapiko

E.coli (nos/100ml)
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Appendix VIl

Examples of publicity during the 2013-2014
season
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The Taranaki Regional Council undertakes microbiological water quality monitoring at a number of river sites around Taranaki
during the summer months (Movember to March) to:

® Assess the water quality of popular bathing sites in Taranaki.
« Compare bathing water quality in Taranaki with national guidelines for contact recreational use of water.
# Monitor trends in bathing water quality over time.

The Council conducts bacteriological of samples from the freshwater sites on the map above, and additionally tests for
cyanobacteria at Lake Rotomanu, the Waiwhakaiho River at Merrilands, Lake Ratapiko, Lake Rotokare and Lake Opunake.

Bacteriological

Bathing water quality is assessed according to concentrations of indicator bacteria. For freshwater river sites, this is a type of
bacterium known as Escherichia coli (E. coli), which is an indicator of faecal contamination. If there is faecal contamination there
is a possibility of the presence of disease-causing organisms such as bacteria, viruses and protozoa. These organisms may
pose a health hazard when the water is used for recreational activities such as swimming, board riding and other high-contact
activities. Poor recreational water quality can possibly cause gastrointestinal illness and respiratory health effects, such as
coughs and colds.

A high concentration of the indicator bacteria means that it is more likely that disease-causing organisms are present. It does
not mean that anyone swimming in the water at the time will actually be affected.

‘Water quality safety is assessed and reported according to the Ministry for the Environment and Ministry of Health "Microbiological
‘Water Quality Guidelines for Marine and Freshwater Recreational Areas’ revised and issued in 2003,

These guidelines categorise recreational bathing sites into one of three ‘mode’ categories according to single sample results of
E. coli (freshwaters) and enterococci (marine waters) bacterial counts. For freshwater sites, these categories are:

E. coli100ml Mode

Ho single sample greater than 260 Surveillance/Green

The safety category is reassessed after each additional sample is collected. Sites on the maps reflect the coloured safety
category and level of compliance with the guidelines atthe time ofthe most recent sample.

In Taranaki, it is known that significant rainfall events substantially increase bacterial levels in rivers and streams (and
subsequently in coastal waters along the shoreline) due to rural and urban runoff for up to several days after rainfall. This may
increase numbers into the Action mode category for recreational usage. However, for trend detection purposes the Taranaki
Regional Council does not sample river and beach waters within three days of any significant rainfall.



Cyanobacteria

Cyanobacteria, or blue-green algae, are very small plant-like organisms found in
freshwater lakes and rivers where they can build up to very large numbers under certain
conditions.

Cyanobacteria can cause skin irritation, and some species contain toxic substances
and have been linked to negative effects on human and animal health.

They can cause nausea, stomach upsets, and tingling and numbness around the
mouth or tips of fingers. If toxin levels are really high, involuntarily or accidentally drinking
the water could result in severe liver damage.

The Taranaki Regional Council is monitaring summer cyanobacteria levels as well as bacteriological levels at Lake Rotomanu,
the Waiwhakaiho River at Merrilands, Lake Ratapiko, Lake Rotokare and Lake Opunake.

There are three alert levels:

Cyanobacteria cells per ml of Mode
water

Less than 2,000 Low risk

High risk will be denoted on the bacteriological water quality map with a barred circle on a purple background at the relevant
monitoring site.

For more information contact the Taranaki Regional Council:
Email: info@trc.govi.nz
Phone: 06 765 7127

Fax: 06 765 5097



Freshwater quality - Waingongoro River - Eltham

The full monitoring programme runs from November to March or April.

When menitoring is being camied out and results are available, data on this website is updated three times a day, at 10am, 3pm and Gpm.
Pubkc health status: Click here 10 access Taranakl Cistrict Health Beard information on the public health status of monitored sites.

The graph and its associaled database are sel 10 @ minimum count of 1.2 to allow adequate visual p ion. So a reading of 1.2 reflects an actual sample
result of 1 or less than 1 bacienum per 100mis.

E. coli (nos/100ml)
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Back lo map

Waingongoro River - Eltham
Current values:

« E. coli: 320 nos/100ml (2014-04-03 00:00:00)

Between 13 and 20 samples will be collected during the annual summer
bathing season from November to early April. Purple vertical bars show the
bacterial count measured in the water on particular days. These are single

sample counts.
Note the logarithric scale of the bacienal indicator axis. It is not a linear graph where the intervals are unchanged up
the scale.

A bathing site is idered safe for swimming unless two conseculive samgle counts for marine water are more than
the Action Limn of 280 enterococci100ml at beach sites or when the single ple count for freshy Is more than
550 E. coli [100m.

Should single sample counts be greater than the Action Limit, this indi that the imum ded value for
safe swimming has been ded and lonal pling. and ir igations may be initiated.

The Medical Officer of Health advises users "that bactenal counts are high after heavy rainfall. Recreational use sheuld
be reduced for two-three days after heavy rainfall”,

For more information contact the Taranaki Regional Council:
Email: info@trc gavt.ng
Phone: 08 765 7127

Fax: 06 765 5097



stuffe..

Algal bloom forces Lake Rotokare closure
LAIRD HARPER  Lesl updated 05:00 17122013
Lake Rotokars is again out of bounds o swimmers and boatas dus o a foxic algal blogm.

South Taranaki District Coundil anviranmerdal health officar Doug Seoft said the lake would be closed until cleared by the Taranakl Disirict Healh
Baoard.

He szid contact with poisanous slgae may cause irmiation of the skin, eyes and throat, and could alse brirg en asthma.

Earlier this year, a team of experts from Waikato University hypothesised growing numbers of parch may be raspansibla for tha algae plaguing the
resenve

Pearch were introduced as a8 spors fish species

Sanctuary manager Simon Cefling said while it was unfaoriunate the lake was again out of action, they were warking with the university to discuss
oplions for fewer of shorter closure parads.

He said the reserve grounds remained open,
The blue-green algas, also known as cyanchactena, tends to farm in fine weather, on the recks of iver beds when the water is relativaly calm.

Ay visitors 10 the resenve showing symptoms shioukd consult their doctor immediately or contact the health board Heaith Profection Unit on 0B 753
FToE.

- @ Fairfax N2 News






Appendix VI
Benthic Cyanobacteria

“Deadly Toxin lurks in our rivers” S. Wood
Fish and Game New Zealand, Volume 84






Cyanobacteria mat, Waitara River late summer 2014
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" EARLY NOVEMBER 2005, A HUTT
Valley resident took her three dogs to
« the Huu River for a swim. Within 20
minutes, one of the younger dogs, a 10
month-old Labrador, started frothing at the
mouth, became paralysed, collapsed, and died.
Over the next few weeks, four more dogs suf-
fered a similar fate after swimming in the river.
The presence of copious amounts of “algae’ in
the dogs' stomachs, the lack of any damage to
internal organs, and the rapid occurrence of
death led our research team at the Cawthron
Institute in Nelson to suspect, and later con-
firm, poisoning due to ingestion of toxic cyano-
bacteria (also commonly known as bluegreen
algae).

Since this incident, benthic {auached to
rocks on the river bottom) cyanobacteria has
killed approximately 100 dogs in New Zealand
and resulted in health warnings against any con-
tact with the water being posted along the banks
of many of rivers nationally, including the Ash-
ley, Sewlyn, Hokitika, Waimea, Maitai, Hutt,
Waikanae, and Rangitaiki.

Cyanobacteria are an

onaapoms o i TN

ancient group of organisms with characteristics
in common with both bacteria and algae. They
arc commen in aquatic environments where
they usually occur in low concentrations and are
an important part of many food webs. However,
when environmental and hydrological condi-
tions are favourable, cyanobacteria cells can mul-
tiply and form what are known as cyanobacterial
blooms. In New Zealand rivers, the blooms are
caused by the matforming genus Phormidium. It
can form expansive black/brown leatherv mats
that may cover the entire substrate and stretch
for many tens of kilometres along a river. As the
mats become thicker, they can detach and float
on the water surface, forming ‘rafts’ that can ac-
cumulate along riverbanks.

Some cyanobacterial species, including Phor-
midium, produce natural toxins (cyanotoxins).
Cyanotoxins are a diverse group of toxins that
can affect the liver and nervous systems, and
some can cause skin and respiratory irritations.
The toxins responsible for the dog deaths around
New Zealand are known as anatoxins. These are
extremely potent neuromuscular blocking tox-
ins, In affected organisms they cause muscles
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to contract and remain contracted, and in most
cases the animals die of respiratory arrest. Dogs
are particularly susceptible to poisoning from
Phormidium because they appear attracted to the
earthy/musty smell they produce and consume
the mats intentionally, or by accident. To date,
there have been no reported human fatalities
from anatoxins in New Zealand, although I be-
lieve the risks, especially to young children when
floating mats are present, arc very high. There
have been anecdotal reports of human illnesses
associated with recreational activities in rivers
containing cyanobacterial mats, In one instance,
a young child was taken to hospital with severe
stomach pains after swimming in a local river.
Cyanobacteria mats were later tested and found
to contain high levels of toxins, however, there
was no conclusive evidence to prove that the cy-
anobacteria had caused the observed symptoms.

No studies have been undertaken in New Zea-
land to determine whether aquatic organisms
found within close vicinity to toxin-producing
benthic mats accumulate toxins. However, ex-
perimental work in other countries has shown
that low levels of toxins accumulate in both juve-

nile carp and blue mussels. Given that only low
levels were detected in these studies, itis unlikely
that contaminated food sources pose a major
risk to humans, provided organisms are gutted
and washed prior to consumption. However,
studics on New Zealand species are urgently re-
quired to validate this advice. If dogs and possi-
bly humans, which only have occasional contact
with the water, are at risk, what effect could the
mats and toxins have on other creatures living in
river water?

There is increasing evidence to suggest that
anatoxins can have negative effects on a vari-
ety of aquatic organisms. A recent Spanish study
showed that rainbow trout exposed to anatoxins
may experience difficulties with movement, pos-
sibly increasing vulnerability to predators. Addi-
tionally, extra energy is required to detoxify the
toxins and this may have flow on effects such as
reduced growth. Research by other groups on
several different fish species has shown a variety
of effects at various developmental stages and
that the toxins promote the death of cells in-
volved in immune systems,

In New Zealand, we don’t know if the toxins

produced by Phormidium accumulate in, or im-
pact on trout or native fish. Our preliminary re-
search has shown that the mats cause changes
in macre-invertebrate communities, favouring
small diptera (flies). This is likely to have flow-
on effects up the food-web.

The 2005 Hutt River event kick-started re-
search on toxic benthic cyanobacteria and scien-
tists set out to establish why these blooms were
forming and what was causing the apparent in-
crease in their prevalence across New Zealand.
Initially, the research focused on the Hutt River,
but more recently has expanded to investigate
blooms in the Manawatu, Tasman, and Canter-
bury regions.

Current data suggests that alterations in river
flow, which may either be due to climatic change
or human medification, and changes in nutrient
concentrations, most likely due to land use inten-
sification, are significant contributory factors to
the observed increase in bloom formation. Data
from the Hutt Valley and Manawatu regions in-
dicate that benthic cyanobacterial blooms gener-
ally occur in rivers with stable flows, low dissolved
reactive phosphorous, and clc\atcd dlssolved

HEALTH WARNINGS AGAINST ANY CONTACT
WITH THE WATER HAVE BEEN POSTED ALONG
THE BANKS OFMANY OFRIVERS, INCLUDING THE
ASHLEY, SEWLYN, HOKITIKA, WAIMEA, MAITAL,
HUTT, WAIKANAE, AND RANGITAIKI

inorganic nitrogen, Fine sediment also appears
1o promote blooms with the cyanobacteria ‘cap-
turing’ itand potentially using nutrients from it
to fucl their growth. Further research is needed
to fully understand the interplay among nutri-
ents in the water column and sediment, and to
explore if and how changes land use may be
linked to increased blooms.

While research into causes and consequenc-
es continues, the advice to river-users, including
anglers and bird hunters, remains unchanged:
don’t rely on warning signs, stay vigilant, and
know what to look out for, particularly if you
own dogs, or have young children. Veterinary
or medical assistance should be sought imme-
diately if cyanobacterial ingestion/poisoning
is suspected. Cyanobactenal blooms can come
and go quickly, particularly during summer
months when rainfall events will flush them
away, but warm temperatures increase growth
with blooms returning in less than a week.
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