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Executive summary

This survey of fifteen freshwater contact recreational sites in the Taranaki region was the
tifteenth of an on-going programme designed to annually monitor the bacteriological quality
of lakes, rivers and streams at popular contact recreational sites. 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 2010-2011 period for the fifth time, partly as a
component of the recently instituted cyanobacteria programme (covering four lakes and one
river site) instigated after consultation with Taranaki Healthcare. An additional site in the
lower Waitara River was added in the previous period at the joint request of Taranaki
Healthcare and NPDC. The fifteen sites have been graded for recreational suitability
according to MfE, 2003 guidelines, based upon the immediately preceding five seasons of
monitoring data (where such data existed) although short-comings of this grading
methodology are acknowledged. A sixteenth site (Lake Rotokare) has been monitored since
2007, principally for cyanobacteria.

The results of this 2010-2011 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),
Lakes Ratapiko and Rotomanu, and Waiwhakaiho River (at Merrilands Domain). Impacts
on bacteriological water quality at some sites, particularly the Waimoku Stream and Lake
Opunake were due principally to resident wild fowl populations in the vicinity of
recreational usage sites.

In terms of E. coli, bacteriological water quality showed significant improvement in the latest
survey period in comparison with historical surveys, although only one site had its lowest
median count on record. The total number of samples falling within the “Alert” or “Action”
categories was almost half that of the previous season. Of note, very few high counts were
recorded during the 2010-2011 season. Fewer exceedances of MfE guidelines (‘Alert” and
‘Action”) modes were coincidental with drier early season conditions and a reduction in
dairy shed pond systems treated wastes discharge rates noted from field inspections during
that time.

One site (Waimoku Stream at Oakura beach) continued to record all of its single samples in
the “Action” mode of the MfE, 2003 guidelines. Previous investigative work in the catchment,
together with DNA marker tracking, had confirmed the principal contribution to be the
wildfowl populations. All sites in the freshwater contact recreational programme are
monitored throughout every season. However, the Waimoku Stream site has been
monitored primarily to provide background information in relation to nearby Oakura Beach
coastal water quality. With sufficient data now available, this stream site will in future be
monitored at three yearly intervals. Nine other sites exhibited occasional single sample
entries into the “Alert” or “Action” modes of the 2003 guidelines at some time during the
season. However, only four sites had counts which entered the ‘Action” mode, a decrease in
the number and frequency of exceedances in comparison with 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 one site where recreationalists often fed the birds. Limited 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 a short
period. Permanent health warning signage has 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 and Waitara) but single sample “Alert’ level
exceedances were not signposted.

DNA marker tracking investigations in the lower Waitara River found that the principal
faecal contributions were sourced from ruminants with infrequent contributions from
humans and bird life, but only one exceedance of the ‘Action” mode was recorded during
the season.

Temporal trends over the 1996-2011 period have been evaluated for the eleven sites with ten
years or more data (and will continue to be assessed annually). Two sites (Oakura River and
Waimoku Stream) have shown a statistically significant trend (increase) in median E. coli
counts with median counts consistently in the “Action” level for the Waimoku Stream but no
median counts reaching ‘Alert” or “‘Action” levels in the Oakura River. No other sites have
shown significant trends (positive or negative) in seasonal median E. coli counts although
these counts have trended downward in the Waingongoro River at Ohawe Beach with
marginal statistical significance.

Elevated enterococci to faecal coliform ratios typified ponded sites near the stream/river
mouths 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 only one occasion with wet
weather conditions and resulted in very slight increases in the overall median bacteriological
numbers at both sites. No additional exceedances of limits occurred at the river site and one
exceedance occurred at the lake site where poorer bacteriological quality followed the wet
weather event.

A cyanobacteria bloom was recorded again at Lake Rotokare from near mid-season with
numbers peaking later in summer, necessitating a warning notice to avoid contact recreation
on these waters through the mid December 2010 to mid February 2011 period but levels had
fallen below recreational guidelines toward the end of the survey period. Numbers were
well below those typical of the previous summer, however. Unlike the situation in the 2008-
2009 season, no cyanobacteria were found in Lake Rotomanu during the season. This lake
was lowered for weeding prior to the season for maintenance purposes.

Timely reporting of the results of bacteriological water quality and cyanobacteria
presence/absence 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 newly created
website) throughout the survey season of 2010-2011.

It is recommended that bacteriological monitoring of selected freshwater sites be continued
on an annual basis (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. Cyanobacteria
monitoring at up to five selected sites (including the four lakes) 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 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 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 one river and
three lake sites since the 2006-2007 summer and an additional lake site in 2007-2008.

The SEM bacteriological bathing water quality programme has three objectives:

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

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

- toassess compliance with 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

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. This guideline is 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 sample compliance with
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)
Freshwater
(E. coli100mis) <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. 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 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 considered that
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they will rarely pass the guidelines. The risk of illness from bathing at these sites is
deemed 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 eleven freshwater sites originally 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 2005 to March 2010
period (i.e. the five years immediately preceding the current season as required by
the Guidelines). The two new sites added to the programme in 2006-2007, the two
sites added in 2007-2008, and the single site added in 2009-2010 have limited
historical bacteriological data and only a maximum of four year’s data have been
collected in 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 2005 to March 2010
Sanitary Microbiolo.gical assessment 9% of all samples
Site Inspection E-coli (nos/100mi) GSFR in compliance
Category | ggoge | Numberof | oo ol S i c550 E.col)
samples

L Rotomanu: western beach High 3150 65 D Very poor 87
Waiwhakaiho R: Merrilands domain High 208 65 B Poor 98
Patea R: King Edward Park High 880 65 D Very poor 83
Patea R. boatramp, Patea High 87 52 A Poor 100
Waingongoro R: Eltham camp High 360 65 C Poor 100
Waingongoro R: Ohawe beach High 903 65 D Very poor 92
Kaupokonui R: Beach domain High 618 65 D Very poor 95

L Opunake: adjacent boatramp High 1242 52 D Very poor 88
Timaru S: Lower Weld Road High 565 65 D Very poor 93
Waimoku S: Oakura High 6050 65 D Very poor 3
Oakura R: d/s SH45 High 428 65 C Poor 96
Waitara R: Town wharf High - 13 - - 92
Urenui R: estuary High 26 65 A Poor 100
Manganui R: Everett Park High 390 65 C Poor 98

L Ratapiko: boatramp High 9 51 A Poor 100

L Rotokare: adjacent boatramp High 84 30 A Very good 100

Although most of the sites” SFRGs indicate possible high risks associated with
contact recreational usage, the gradings have been strongly influenced by the
agricultural nature of nearly all catchments. The 5-year microbiological data
however, indicate that all but one site (Waimoku Stream) would not have entered the
‘Action’ guideline (ie would have been out of compliance) on more than 17% of all
sampling occasions, with twelve sites achieving compliance on 90% or more of
occasions. 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
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sampling protocols of SEM programme, and the Merrilands Domain site in the lower
reaches of the Waiwhakaiho River, and Everett Park site in the Manganui River
entered this “Action’ level on only one occasion. In general, these data indicate
shortcomings in the grading system for these sites based upon landuse/perceived
impacts and extremes (95 % confidence levels) in bacteriological quality data, rather
than actual monitoring data measured throughout the bathing seasons. Council’s
contact recreational water quality programmes confirm that 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 in terms of the reporting of actual
contact recreational water quality.



2.3
2.3.1

Programme design
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 assessment of compliance with contact
recreational guidelines.

The locations of the sixteen sites sampled in the 2010-2011 programme are shown in
Figure 1 and summarised in Table 2.

M

i p I,
G"F -

e STr—=r 4
iy o

"’mq%q LRinG00sz :':rnurmzi i
e {
olomsy "‘F«? {l j
R N e )| R o et
r"’“-u:?‘ruh;";“" e ““%f’ [ J \ MGH025ET 5'\ }L\_ﬁ-,‘
- ; ] m I .

THROGMOT “"mef'/ \“-!fl..l" A 111 I':'r. 5&
T T *-. 3 N

LRFupkn o
WL
A
/ i
i "ﬁlr:mummj __,a-"'f 1;,1_ J;,H_
e AF i

| g

Legend
Freshwater bactariological
monioring sitss
Bain rivers

- Residentl ares

Stale Highway

Figure 1 Location of freshwater contact recreation survey sites

For sampling convenience these sites were included with the (three) coastal bathing
beaches runs undertaken over the same five month period from early November
2010 to mid April 2011. Eight sites, relatively close to stream mouths, were
potentially affected by tidal influences (see conductivity data later in this report).
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Table 2 Location of bathing water bacteriological sampling sites

Site Location GPS Location Site code
Lake Rotomanu Western beach E 1696309 N 5678128 LRMO000002
Waiwhakaiho River Merrilands Domain E 1696059 N 5674931 WKHO000800
Patea River King Edward Park, Stratford E 1710433 N 5644464 PAT000297
Patea River Boatramp, Patea E 1727517 N 5596784 PAT000995
Waingongoro River Eltham Presbyterian Camp E 1710861 N 5635349 WGG000492
Waingongoro River Ohawe Beach E1702531 N 5617624 WGG000995
Kaupokonui River Beach domain E 1691110 N 5619893 KPK000995
Lake Opunake adjacent to boatramp E 1674029 N 5632022 LOP000001

Timaru Stream end of Weld Road E 1697622 N 5669438 TMR000497
Waimoku Stream Oakura Beach E 1681725 N 5669851 WMK000298
Oakura River d/s SH45 bridge E1682721 N 5670440 OKR000497
Waitara River Town wharf E 1707203 N 5682572 WTR000922
Urenui River Urenui estuary E 1720245 N 5683370 URNO000480
Manganui River Everett Park (d/s Kurapete S) E1711149 N 5669127 MGN000435
Lake Ratapiko Boatramp E1714913 N 5659488 LRP000050
Lake Rotokare* Adjacent to boatramp E 1721182 N5631898 LRK000003

Sample collection, field measurements, transport 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, spring wet weather affected
the frequency of sample collection earlier in the period. Sampling commenced in
early November 2010 with three of the sampling surveys performed prior to January
2011. The majority of the surveys were performed over the latter half of the summer
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 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 each site during the season.

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, percentage
estimation of algal cover on the streambed, and number of bathers and other users.
All sites” locations (map references and GPS) and descriptions are stored in the
Council Taradise and laboratory (Labsys) computer database and all analytical
results were stored in Labsys following standard sample registration procedures.

After consultation with Taranaki District Healthboard, cyanobacteria monitoring
commenced at each of the three lake sites and the lower Waiwhakaiho River site in
the 2006-2007 bathing season and continued in 2010-2011 and included an additional
lake site. Cyanobacteria can produce toxicity in recreational waters which pose risks
to humans and animals by contact or consumption during recreational activities.
Visual checks for surface scums were made on each sampling occasion and samples
were collected for microscopic analysis which was performed in the TRC biological
laboratory.
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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 recently established
Taranaki District Health Board website (www.tdhb.org.nz) in the 2010-2011 season.
Where results fell in the “Action” mode, further investigations (e.g. sampling and
inspections) were performed when considered necessary ie: where historical
databases and staff expertise indicated this was warranted. Cyanobacteria
information was included on the websites where appropriate.

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 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) 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].



3.2

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 2010 to mid April 2011.

Sampling was confined 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 the 2009-2010) is used for boating
and bathing purposes, more so recently with the construction of a new wharf in the
town.

Presentation of results and discussion

All results are presented and discussed on a site-by-site basis for the sampling
period, which extended from 9 November 2010 to 12 April 2011 and totalled thirteen
sampling occasions at each site. The results for the sites with additional (seven)
sampling occasions are also presented within the discussion for the two appropriate
sites.

3.2.1 Lake Rotomanu

3.2.1.1

SEM programme

Bathing usage of the lake was minimal, although boating, water and jet-skiing
and/or picnicking activities were recorded at the time of several of the sampling
surveys as no signage warning of health risks associated with lake water quality was
required over the period. Ducks (and occasionally, gulls) were present on the lake or
in the vicinity of the lake edge throughout the period and were often attracted to the
immediate vicinity of the sampling site by public feeding of the ducks. Lake levels
were lowered early in the period for weed control purposes, in addition to biological
(grass carp) control, and levels returned to normal by mid December 2010. In
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addition, a wetland had been created recently at Peringa Park to improve the quality
of stormwater runoff entering the lake.

The data for this site are presented in Table 3 and illustrated in Figure 2, with a
statistical summary provided in Table 4.

Table 3 Analytical results for Lake Rotomanu
Conductivity
i Bacteria Temperature | Turbidi
Time @ 20°C p ty
Date
E. coli Enterococci | Faecal coliforms
NZST mS/m °C NTU
( ) ( ) (nos/100ml) | (nos/100ml) (nos/100ml) €0 (NTU)
9.11.10 | 1150 15.8 150 130 150 214 33
241110 | 1200 15.8 84 37 88 20.0 2.8
6.12.10 | 1110 15.9 140 37 140 25.0 25
6.01.11 1120 12.3 140 51 150 24.3 1.6
10.01.11 1355 12.7 26 8 34 24.2 48
3.02.11 | 1025 13.1 14 4 14 224 1.0
11.02.11 1140 12.9 54 210 57 23.3 1.1
18.02.11 | 1020 12.8 34 80 34 24.0 14
21.02.11 1120 13.1 37 400 66 24.6 1.0
10.03.11 | 1340 13.2 14 13 14 19.9 0.9
21.03.11 1110 13.2 6 4 6 21.3 1.4
25.03.11 | 1350 137 11 44 11 19.2 1.2
12.04.11 1610 13.3 20 25 20 19.1 0.6
Lake Rotomanu at Western Beach
10000 ~
g 1000 Action level
g Alert level
»
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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 4 Statistical results summary for Lake Rotomanu
N
Parameter Unit umber Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 12.3 15.9 13.2
E. coli nos/100ml 13 6 150 34
Enterococci nos/100ml 13 4 400 37
Faecal coliforms nos/100ml 13 6 150 34
Temperature °C 13 19.1 25.0 224
Turbidity NTU 13 0.6 4.8 1.4

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 small
variations in clarity (median turbidity: 1.4; range: 4.2 NTU) possibly as a result of
some sediment disturbance shortly after weed harvesting and /or fluctuating
concentrations of suspended algae. Water temperatures were relatively high (above
20°C) almost throughout the period with a high maximum of 25.0°C (in early
December 2010) and a range of 5.9°C. Conductivity had a relatively 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. No
elevated numbers of E. coli (in or near the ‘Action” mode) were found on any
occasion despite the wildfowl population and the number of ducks attracted to the
main public recreational area. No bacterial counts approached the “Alert” level and
therefore NPDC signage discouraging lake usage was not required to be erected at
the lake as had been the case in previous seasons.

3.2.1.1.1 Compliance with guidelines

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

Table 5.
Table 5 Bacterial guidelines performance at Lake Rotomanu [% of 13 samples]
Number of exceedances of E. coli guidelines
D 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 exceeded the “Action” mode during the period, and no single
sample was recorded within the ‘Alert’ mode.

3.2.1.1.2 Comparison with previous summers’ surveys

A statistical comparison of each of the fifteen 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 6 and illustrated in Figure 3.
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Table 6 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 | 10/11
Minimum 3 12 7 7 1 31 9 20 <3 6 7 54 51 23 6
Maximum | 899 740 200 140 90 980 | 2200 |5500 | 220 380 | 3000 |1200 |6000 | 3600 150
Median 32 46 79 25 14 110 92 120 11 68 72 180 220 100 34
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A recent trend of relatively high median E. coli numbers in recent years was not
continued over the summer of 2010-2011 with a narrow range of counts recorded by
this survey and a low median value, the fifth lowest to date. The maximum count
was the third lowest to date. The median value remained well below the ‘Alert’ level
of the 2003 MfE guidelines.

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

LRM000002
Median E.coli concentrations 1996 to 2011
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Figure 4 LOWESS trend plot of median E. coli numbers
(per 100ml) at Lake Rotomanu for the
1996-2011 period

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

3.2.1.2

MfE guidelines additional sampling

Seven additional samples were collected randomly under varying weather

conditions during the survey season. Limited bathing and boating was noted on

these occasions. Ducks were present in moderate numbers on the lake on all
occasions and gulls and swan recorded infrequently. One survey occurred by chance
soon after a significant rainfall event.

The data from these additional surveys are presented in Table 7, illustrated and
statistically summarised (with the 13 SEM samples” data) in Figure 5 and Table 8

respectively.
Table 7 Lake Rotomanu additional seven water quality samples’ results
Time Conducflwty Bacteria Temperature | Turbidity
@20°C
Date
E. coli Enterococci | Faecal coliforms
NzST mS/m °C NTU
( ) ( ) (nos/100ml) | (nos/100ml) (nos/100ml) () (NTU)
16.11.10 0920 15.5 77 110 77 20.3 238
29.11.10 0950 15.7 120 86 130 21.9 341
141210 0935 15.5 1200 600 1200 21.0 2.0
13.01.11 1000 12.9 37 11 37 21.9 1.9
27.01.11 0955 12.7 100 48 100 21.6 1.2
15.02.11 0940 13.2 40 29 40 244 1.1
16.03.11 0945 134 60 7 60 220 0.9
Lake Rotomanu at Western Beach
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Figure 5

E. colinumbers for Lake Rotomanu for the 20 sample extended survey
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Table 8 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 15.9 132
E. coli nos/100ml 20 6 1200 47
Enterococci nos/100m| 20 4 600 41
Faecal coliforms nos/100m| 20 6 1200 59
Temperature °C 20 19.1 25.0 21.9
Turbidity NTU 20 06 4.8 14

The additional sampling resulted in a very small difference to the overall seasonal
median bacteria numbers with an increase of 4 E.coli (per 100mls). These additional
surveys’ bacteria counts had a moderately wide range (6 to 1200 E. coli per 100mls),
wider than the standard SEM sampling survey range, due to the proximity of wet
weather to one of the sampling survey occasions.

3.2.1.2.1 Compliance with guidelines

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

Table 9.
Table 9 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] 1(5]

The number of exceedances of the single sample ‘Alert” and “Action” modes increased
with the additional monitoring, as one additional exceedance of the “‘Action’ level but
none of the ‘Alert’ level occurred; this one exceedance following wet weather
conditions and elevated river flows in mid December 2010.

3.2.1.3 Cyanobacteria

No visual surface algal blooms were recorded during the season but slightly more
turbid lake water quality, partly due to suspended algae, was noted in the early part
of the season following lake refilling after maintenance work. Microscopic scans of
samples found no cyanobacteria present in any of the samples analysed during the
season. The results of this sampling are presented in Table 10.
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Table 10 Cyanobacteria counts (cells/ml) for Lake Rotomanu
[Health warning: >15,000 cells/ml]
Cyanobacteria total cell count . .
Date Principal species

(cells/ml)
16.11.10 nil
29.11.10 nil
14.12.10 nil
13.01.11 nil
27.01.11 nil
15.02.11 nil
16.03.11 nil

Therefore, no health warning signage was required at the lake as the cyanobacteria
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 (TRC, 2009). No toxin testing of the lake waters (by the Cawthron Nelson
laboratory) was therefore required by the Taranaki Health Board. Microcystis had also
been found in the lake during the previous (2009-2010) season when cyanobacteria
numbers ranged from nil to 7600 cells/ml (TRC, 2010).

3.2.2 Waiwhakaiho River at Merrilands Domain
3.2.2.1 SEM programme

Limited usage of this site was recorded at the time of the sampling surveys, with
minor bathing and more frequent walking or picnicking on the banks of the river
noted.

The data for this site are presented in Table 11 and illustrated in Figure 7, with a
statistical summary provided in Table 12. River flow information is illustrated in

Figure 6.
Table 11 Analytical results for the Waiwhakaiho River at Merrilands Domain
Conductivity
Time Bacteria Temperature |  Turbidi
@ 20°C b Y
Date E. coli | Enterococci | Faecal coliforms
NZST mS/m °C NTU
( ) ( ) (nos/100ml) | (nos/100ml) (nos/100ml) () (NTU)
9.11.10( 0855 12.8 48 1 48 14.7 141
24.11.10( 0930 12.8 13 1 15 16.8 1.0
6.12.10 1220 15.2 81 28 86 22.0 17
6.01.11( 0820 12.1 34 36 34 205 0.6
10.01.11| 1045 12.7 95 50 96 19.3 1.7
3.02.11( 1135 12.5 46 40 46 19.4 0.5
11.02.11( 1115 10.5 4 16 4 20.1 04
18.02.11| 1100 13.9 60 42 60 19.7 0.7
21.02.11| 0820 13.7 21 17 21 20.1 0.5
10.03.11| 0950 1.3 54 100 54 14.4 04
21.03.11| 0805 10.0 74 29 74 16.2 0.6
25.03.11| 1050 135 200 100 210 16.4 0.7
12.04.11| 1245 12.2 130 35 130 15.5 1.0
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Figure 7 E. colinumbers for the Waiwhakaiho River at Merrilands
Domain during the regular survey season
Table 12 Statistical results summary for the Waiwhakaiho River at Merrilands Domain
. Number . . .
Parameter Unit Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 10.0 15.2 12.7
E. coli nos/100ml 13 4 200 54
Enterococci nos/100ml 13 1 100 35
Faecal coliforms nos/100ml 13 4 210 54
Temperature °C 13 14.4 22.0 19.3
Turbidity NTU 13 0.4 1.7 0.7

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 7.6°C between early November
and mid April, with a maximum of 22.0°C in early December 2010. Conductivity and
turbidity results were indicative of very clean, clear, relatively high water quality but
percentage algal cover was relatively high throughout most of the period.

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 occasions through
the season and no high counts were recorded. A good standard of compliance with
on-site dairy wastes disposal practices was recorded by the season’s annual
inspection round in this catchment.

3.2.2.1.1 Compliance with guidelines

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 13.
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Table 13 Bacterial guidelines performance at the Waiwhakaiho River
Merrilands Domain site [% of 13 samples]
Number of exceedances of E. coli guidelines
PR ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 0[0] 0[o]

(Designation: freshwater contact recreational area)

No single sample was recorded within the “Action” mode and none in the “Alert’
mode during the season. Bacteriological water quality measured at this site was
therefore within the acceptable standard for contact recreational usage for the entire
survey period.

3.2.2.1.2 Comparison with previous summers’ surveys

A statistical comparison of each of the fifteen summer’s surveys data is presented
graphically in Appendix V for all sites. These data for the Waiwhakaiho River site
are summarised in Table 14 and illustrated in Figure 8.

Table 14 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
Minimum 16 16 26 8 6 17 3 34 11 15 8 28 19 23 4
Maximum 970 | 1800 330 100 270 420 130 320 330 160 510 110 110 570 200
Median 42 84 69 39 23 60 29 77 54 34 48 48 46 110 54
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The median E. coli number in the 2010-2011 period was typical of most recorded to
date and 56 per 100 mls below the maximum of the range of historical medians
(Table 13 and Figure 8), all of which have been well below the ‘Alert’ level of the
2003 MSE guidelines.

Trend analysis these median E.coli numbers has been performed for the fifteen
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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Figure 9 LOWESS trend plot of median E.coli numbers (per

100ml) at the Waiwhakaiho River, Merrilands
Domain for the 1996 to 2011 period.

An insignificant temporal trend of slightly increasing median E.coli numbers was
found over the fifteen seasons of monitoring. None of these seasonal medians
exceeded the “Alert’ or “Action” modes.

3.2.2.2 MfE guidelines additional sampling

Seven additional samples were collected randomly at irregular intervals and under
varying weather conditions (one of which by chance was a wet weather event)
during the survey season. Minimal recreational activities on these occasions included
bathing and walking (sometimes with dogs present in the river).

The data from these additional surveys are presented in Table 15, illustrated in
Figure 10, and statistically summarised (together with the 13 SEM samples’ data) in

Table 16.
Table 15 Waiwhakaiho River at Merrilands Domain additional seven water quality
samples’ results
Conductivity
Time Bacteria Temperature Turbidi
@20°C 5 e
Date E. coli |Enterococci| Faeca
(NzST) (mS/m) <H100mi SH100mi coliforms (°C) (NTU)
(nos/100mi) | (nos/100ml) | . 1 0omi)
16.11.10| 0940 12.9 80 12 81 17.6 1.6
29.11.10| 0930 14.1 250 230 250 204 11
141210 0920 121 200 330 210 18.0 1.5
13.01.11( 0940 134 21 21 23 18.3 0.7
27.01.11] 0935 1.5 36 36 36 18.9 0.6
15.02.11( 0920 13.0 46 42 46 20.3 04
16.03.11| 0925 14.6 80 42 80 17.2 0.7
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Waiwhakaiho River at Merrilands Domain
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Figure 10 E. colinumbers for the Waiwhakaiho River at Merrilands
Domain for the 20 sample extended survey
Table 16 Summary statistics for SEM and additional samples in the Waiwhakaiho
River at Merrilands Domain
Number
Parameter Unit Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 20 10.0 15.2 129
E. coli nos/100m| 20 4 250 60
Enterococci nos/100ml 20 1 330 36
Faecal coliforms nos/100m| 20 4 250 60
Temperature °C 20 14.4 22.0 19.1
Turbidity NTU 20 0.4 17 0.7

These seven additional samples resulted in very small increases in the seasonal
median bacterial numbers in comparison with the regular SEM programme results
(Table 12). The ranges for all three bacteria species were wider due to elevated counts
recorded in late November and mid December 2010, the latter under higher river
flow conditions following a significant rainfall event, as also indicated by a decrease
in conductivity level (Table 15).

3.2.2.2.1 Compliance with guidelines

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

Table 17.
Table 17 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 01[0] 0[0]

(Designation: freshwater contact recreational area)
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No exceedances of the single sample “Alert’ mode occurred and no sample counts
exceeded 550 E. coli per 100 mls (“Action” mode).

Cyanobacteria

No visual surface or river margin algal blooms were noted during the season.
Microscopic scans of samples found no cyanobacteria species present in any of these
samples during the period. The results of the sampling are presented in Table 18.

Table 18 Cyanobacteria counts (cells/ml) for the
Waiwhakaiho River at Merrilands Domain
[Health warning :>15,000 cells/ml]
Date Cyanobacteria total cell count
(cells/ml)
16.11.10 nil
29.11.10 ni
14.12.10 ni
nil
13.01.11 .
nil
27.01.11 il
15.02.11 nil
16.03.11 nil

Therefore no health warning signage was required to be displayed at this site during
the period.

Patea River at King Edward Park, Stratford

Minimal bathing usage of this river site was recorded at the time of sampling
surveys, most of which were in the morning or early afternoon. Picnickers and
fishermen were noted on some occasions at this site, and following the release of
trout into the river for the “Take a Kid Fishing” promotion in February 2011.

Data from the site are presented in Table 19 and illustrated in Figure 11, with a
statistical summary provided in Table 20. River flow records are illustrated in
Figure 12.

Table 19 Analytical results for the Patea River at Kind Edward Park, Stratford
Conductivity
Time Bacteria Temperature | Turbidi
@20°C P v
Date E. coli Enterococci Faecal
(NZST) (mS/m) ’ coliforms (°C) (NTU)
nos/100ml nos/100ml
( )| ) (nos/100ml)

9.11.10 1305 9.3 54 29 54 13.7 0.5
24.11.10 1210 9.9 100 70 100 145 0.7
6.12.10 1120 9.9 220 250 220 15.9 0.9
6.01.11 1230 9.0 230 510 240 16.4 0.8
10.01.11 1015 94 180 420 210 13.5 0.6
3.02.11 1220 94 200 550 210 17.0 0.6
11.02.11 1150 94 120 140 120 14.7 0.7
18.02.11 1125 94 610 380 610 16.2 0.8
21.02.11 1315 9.7 88 220 88 18.0 1.2
10.03.11 1420 8.7 150 260 160 13.6 0.7
21.03.11 1200 8.6 180 260 180 12.9 0.7
25.03.11 1025 8.6 160 320 180 12.7 1.0
12.04.11 1205 8.9 160 160 180 11.4 1.0
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Patea River at King Edward Park, Stratford
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Figure 12 E. colinumbers for the Patea River at King Edward Park, Stratford
during the survey season

Table 20 Statistical results summary for the Patea River at King Edward Park, Stratford
Parameter Unit Number Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 8.6 9.9 9.4

E. coli nos/100ml 13 54 610 160
Enterococci nos/100ml 13 29 550 260

Faecal coliforms nos/100ml 13 54 610 180
Temperature °C 13 114 18.0 14.5
Turbidity NTU 13 05 1.2 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
consistently clear and generally colourless with relatively low conductivity levels.

Water temperatures had a moderate range of 6.6°C for this site (at an elevation of 300
m asl, with a maximum of 18.0°C recorded at 1315 hrs in mid January 2011. All but
one of the samples were collected before 1420 hours and therefore maximum river
temperatures (which tend to occur later in the afternoon) were not recorded.

Bacteriological water quality was moderate for the mid reaches of this Taranaki ring
plain river draining a predominantly agricultural catchment. A moderately high
count was recorded on one occasion during the survey period (in mid February
2011), which did not necessitate further investigation as regular sampling followed
three days later and found a much lower count (88 E.coli per 100 mls). This was a
considerable improvement over most 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. One count exceeded the ‘Action’
level (in mid February 2011) but this short term incident was not considered to
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warrant the placement of appropriate signage at the site by the Stratford District
Council.

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

3.2.3.1 Compliance with guidelines

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

Table 21.
Table 21 Bacterial guidelines performance at the Patea River at King
Edward Park, Stratford 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] 18]

(Designation: freshwater contact recreational area)

No single samples fell within the “Alert’ mode, and one sample fell in the ‘Action’
mode. The latter count occurred in mid February 2011 but did not require immediate
follow-up sampling (see above). In terms of the guidelines for contact recreational
usage, bacteriological water quality at this site was compliant with the acceptable
level for almost the entire period, with no incursions into the ‘Alert” level.

3.2.3.2 Comparison with previous summers’ surveys

A statistical comparison of each of the fifteen summers’ survey data is presented
graphically in Appendix V for all sites. A shorter data period (ten 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 22 and illustrated in Figure 13.

Table 22 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
Minimum 46 120 48 96 100 28 46 51 51 54
Maximum 640 780 580 760 840  |1000 690 570 | 7400 610
Median 250 190 110 300 310 200 290 200 250 160
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An improvement was indicated as the median E. coli bacterial count recorded for the
2009-2010 season was better than all but one of the historical median counts over the
monitoring seasons. The 2009-2010 season recorded a narrower range of counts for
this site compared with most of the ten monitoring seasons to date.

Trend analysis of these median E.coli numbers has been performed for the ten
seasons of data by first applying LOWESS fit (tension 0.4) to a time scatterplot of the
median numbers (Figure 14) 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 14 LOWESS trend plot of median E.coli
numbers (per 100ml) at the Patea River,
King Edward Park site, for the 2000-
2011 period

An insignificant temporal trend of decreasing media E.coli numbers has been found
over the ten monitoring seasons. Three of these seasonal medians exceeded the
‘Alert’ mode but none have exceeded the “Action” modes.

Patea River at the boatramp, Patea

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

Data from the site are presented in Table 23 and illustrated in Figure 15, with a
statistical summary provided in Table 24.
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Table 23 Analytical results for the Patea River at the boatramp, Patea
Conductivity
Time Bacteria Temperature | Turbidi
@ 20°C o Rl
Date E. coli | Enterococci e
(NzST) (mS/m) o g coliforms (°C) (NTU)
(nos/100ml) | (nosA00M) | 1 00mi)
9.11.10( 0930 4650 <1 <1 <1 15.6 24
2411.10| 0915 4680 4 7 5 17.4 18
6.12.10| 0805 4700 3 3 3 18.8 33
6.01.11( 0840 4730 4 <1 4 20.2 22
10.01.11]| 1125 4680 <1 7 <1 19.8 16
3.02.11( 0830 4580 33 24 33 19.7 13
11.0211[ 1545 4680 <1 <1 <1 21.0 6.6
18.02.11( 0800 4670 4 5 4 19.7 12
21.02.11| 0955 4690 7 <1 7 20.9 6.4
10.03.11| 1100 4630 15 3 16 19.1 17
21.03.11| 0900 4590 4 7 4 19.0 18
25.03.11| 1200 4570 3 3 3 18.1 31
120411 1415 4700 6 2 6 17.6 35
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1000 ] Actionmode
— Alert mode
5
© 100 +
Ay
»
o
£
S 10
Qo
T
1 _
\\,’\Q 4’\0 o’\Q (\'\\ ,\\ N ,’\\ 0’\ \o,,\\ «,\\ «,\\ (\\ \,’\\
@ @ @
Qo,,e" %@“’ QQ’,OQ ¢F o & T N PO o
Sample Dates
Figure 15 E. colinumbers for the Patea River at the boatramp, Patea
during the survey season
Table 24 Statistical results summary for the Patea River at the boatramp, Patea
Parameter Unit Number Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 4570 4730 4680
E. coli nos/100ml 13 <1 33 4
Enterococci nos/100ml 13 <1 24 3
Faecal coliforms nos/100ml 13 <1 33 4
Temperature °C 13 15.6 21.0 19.1
Turbidity NTU 13 6.4 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, 300 metres
upstream of the river mouth. There are consented dairy ponds’ treated wastes
discharges in the catchment upstream of the site and the consented upgraded Patea
Wastewater Treatment Plant discharge 0.7km upstream of the boatramp. River
water was usually slightly turbid in appearance with high conductivity levels typical
of seawater ingress at high tide.

Water temperatures had a moderate range of 5.4°C, a narrower than expected range
as a result of the coastal seawater influence, with a maximum of 21.0°C recorded in
mid afternoon in mid February 2011 when the river was in normal flow. Most of the
samples were collected before 1415 hours and therefore maximum river
temperatures (which tend to occur later in the afternoon) were seldom sampled.

Bacteriological water quality was very good for the lower reaches of this Taranaki
ring plain river draining a predominantly agricultural catchment principally as a
result of the coastal seawater influence under high tide conditions (median: 4 E.coli
per 100mls and 3 enterococci per 100mls). 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 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 105 per 100mls (with
counts ranging from 53 to 320 per 100mls) was found with numbers tending to be
higher when seawater intrusion was less apparent.

3.24.1 Compliance with guidelines

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

Table 25.
Table 25 Bacterial guidelines performance at the Patea River at the
boatramp, Patea site [% of 13 samples]
Number of exceedances of E. coli guidelines
D 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 sample fell within the “Alert’ mode or within the “Action” mode 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. 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: 18 per 100 mls] for consent
and SEM purposes.
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3.24.2 Comparison with previous summers’ surveys

Three previous SEM sampling seasons have been surveyed at this site. Otherwise
prior sampling has been confined to consent monitoring surveys (TRC 2010b). A
statistical comparison of each of the three summers’ survey data is presented
graphically in Appendix V for all sites. A much shorter data period exists for the
Patea River (at Patea boat ramp) site which was added in 2007-2008. These data are
summarised in Table 26 and illustrated in Figure 16.

3.2.5

Table 26 Summary E. coli bacteriological water quality data (nos/100ml)
all summer surveys in the Patea River at the boat ramp, Patea

Summer 07/08 08/09 09/10 10111

Minimum 1 1 1 <1

Maximum 190 87 82 33

Median 5 9 1 4

1000 ¢
g :
2 . . 1 Figure 16 Box & whisker plots for all summer
[*] r 1 . .
£ L 1 surveys of E. colibacterial numbers
E] 10 i for the Patea River at the boat ramp,
u %Z Patea
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Relatively similar (very low) median E. coli numbers have been found by these three
seasons’ surveys with a much narrower range of counts and the lowest maximum
value found in the most recent season. 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.

Waingongoro River at Eltham camp

No bathing usage of this river site was recorded at the time of sampling surveys but
camp activities were recorded occasionally 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 27 and illustrated in Figure 17 with a
statistical summary provided in Table 28. River flow records are illustrated
in Figure 18.
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Table 27 Analytical results for the Waingongoro River at Eltham camp
Conductivity
Time Bacteria Temperature [ Turbidi
@20°C = v
Date
E. coli Enterococci Faecal coliforms
NZST mS/m °C NTU
( ) ( ) (nos/100ml) (nos/100ml) (nos/100ml) (e (NTU)
9.11.10| 1235 11.9 32 19 32 15.5 1.5
241110 1150 12.5 76 17 88 15.6 1.4
6.12.10( 1100 12.9 140 25 160 17.4 1.9
6.01.11] 1205 11.2 180 530 180 17.6 20
10.01.11| 1035 1.7 100 120 110 15.3 1.6
3.0211| 1145 12.6 210 560 220 17.8 1.7
11.02.11| 1215 12.3 220 440 230 17.0 1.7
18.02.11| 1105 12.5 150 180 150 17.0 1.3
21.0211| 1255 12.6 140 100 140 18.9 1.4
10.03.11| 1400 11.0 110 82 120 15.2 1.8
21.03.11 1140 15.4 490 260 500 141 2.1
25.03.11| 1045 11.0 240 210 240 13.9 27
12.04.11| 1225 11.4 120 48 120 12.8 2.0
Waingongoro River at Eltham Presbyterian Camp
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Figure 17 E. colinumbers for the Waingongoro River at Eltham Camp
during the survey season
Table 28 Statistical results summary for the Waingongoro River at Eltham camp
Numb
Parameter Unit umber Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 11.0 15.4 12.3
E. coli nos/100ml 13 32 490 140
Enterococci nos/100ml 13 17 560 120
Faecal coliforms nos/100ml 13 32 500 150
Temperature °C 13 12.8 18.9 15.6
Turbidity NTU 13 1.3 27 1.7
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This ring plain river drains an extensively developed agricultural catchment, with
the survey site situated in Eltham some 21km below the National Park boundary.
River water was consistently relatively clear in appearance with moderate
conductivity levels. Water temperatures were within a moderate range of 6.1 °C and
with a relatively typical maximum of 18.9 °C recorded at 1255 hours in mid February
2011. All samples were collected before 1405 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 160 per 100mls
(range: 6 to 59000 per 100mls) has been recorded by monthly sampling since 1995.
The highest counts in the current survey tended to occur later in the period under
more variable flow conditions (Figures 17 and 18). A relatively good standard of
compliance with dairy wastes disposal practices was found by the annual inspection
round.

3.25.1 Compliance with guidelines

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

Table 29.
Table 29 Bacterial guidelines performance at the Waingongoro River,
Ohawe Beach [% of 13 samples]
Number of exceedances of E. coli guidelines
D ' ALERT ' ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 18] 0[0]

(Designation: freshwater contact recreational area)

Only one single sample fell within the ‘Alert’ mode and no samples reached the
‘Action” mode. The highest sample count (in the “Alert’ mode) occurred toward the
very end of the season in March 2011 during a moderately low flow period but a few
days after the first river fresh for about 10 days. The count fell below the “Alert’
mode some four days later. In general these results were a small improvement on
typical bacteriological counts obtained at the site just downstream at Eltham Road
(by the longer term physicochemical SEM programme), although the latter
programme samples more random river flows and variable climatological
conditions.

In terms of contact recreational usage guidelines, bacteriological water quality at this
site was within the acceptable level for almost the entire period and no warning
signage was required during the period.

3.25.2 Comparison with previous summers’ surveys

A statistical comparison of each of the fifteen summer’s survey data is presented
graphically in Appendix V for all sites. A shorter data period exists for the
Waingongoro River (at Eltham camp) site which was added to the programme in
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2001-2002. These data for the Waingongoro River site at Eltham camp are

summarised in Table 30 and illustrated in Figure 19.

bacterial numbers of the

Table 30 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
Minimum 31 63 23 51 54 23 57 77 57 32
Maximum 870 550 360 1700 430 290 420 500 270 490
Median 230 230 100 170 130 110 160 130 160 140
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Similar E.coli bacterial water quality was indicated by a median count within the mid
range of those recorded by the nine preceding seasons (Figure 19). There was a
relatively narrow range of counts over the 2010-2011 season in comparison with the
nine other seasons monitored previously.

Trend analysis of these median E.coli numbers has been performed for the ten
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 20) 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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An insignificant temporal trend of slightly increasing median E.coli numbers was
found over the ten seasons of monitoring. None of these seasonal medians exceeded
the “Alert” or “Action” modes although those of the first two seasons were relatively

high.

3.2.6 Waingongoro River at Ohawe Beach

Some bathing usage of this site was recorded with the site used more frequently for
whitebaiting (in season) and picnicking. Stock occasionally were present in the
paddock upstream of the site but were not noted at the river’s edge or in the river as
had previously been the case on occasions in the past (TRC, 2010). The data for this
site are presented in Table 31 and illustrated in Figure 21, with a statistical summary
provided in Table 32. River flow records are illustrated in Figure 22.

Table 31 Analytical results for the Waingongoro River at Ohawe Beach
. Conductivity . .
Time @20°C Bacteria Temperature [ Turbidity
pate E. coli Enterococci Faecal coliforms
(NzsT) (mSfm) (nos/100ml) (nos/100ml) (nos/100ml) (e (NTU)
9.11.10 1030 19.3 28 20 32 14.8 23
24.11.10| 1010 208 43 20 43 17.0 24
6.12.10( 0855 21.8 96 130 98 19.2 24
6.01.11( 0945 15.2 180 180 190 20.2 20
10.01.11| 1225 15.5 8 28 8 20.0 20
3.02.11( 0935 16.3 180 330 180 20.0 23
11.02.11 1445 17.0 34 66 34 20.6 1.9
18.02.11 0855 17.4 120 98 130 19.5 20
21.02.11| 1055 17.9 100 98 120 205 1.5
10.03.11 1200 14.2 110 420 120 15.5 1.8
21.03.11| 0955 17.7 160 430 200 15.4 26
25.03.11| 1255 14.8 51 130 60 16.1 32
12.04.11| 1515 15.7 110 91 110 15.4 26

Waingongoro River at Ohawe Beach
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Figure 21 E.coli numbers for the Waingongoro River at Ohawe Beach during the
survey season
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Table 32 Statistical results summary for the Waingongoro River at Ohawe Beach
. Number . . .

Parameter Unit Minimum Maximum Median

of samples

Conductivity @ 20°C mS/m 13 14.2 21.8 17.0
E. coli nos/100ml 13 8 180 100
Enterococci nos/100ml 13 20 430 98
Faecal coliforms nos/100ml 13 8 200 110

Temperature °C 13 14.8 20.6 19.2

Turbidity NTU 13 1.5 32 23

This river drains an extensively farmed catchment and receives point source
industrial wastes (in its mid-reaches) and dairy pond wastes (more than 110
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 higher tidal conditions during late summer. These conditions were less
prevalent during the 2010-2011 season.

The range of water temperatures was relatively narrow (5.8°C) with a maximum of
20.6°C recorded in mid afternoon in mid February 2011. However, as most sampling
was not performed before 1300 hrs at this site, this maximum could 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. Turbidity values were indicative of
relatively clean water on most occasions and were consistent with the presence of
some fine colloidal material in suspension (ie: 2 to 3 NTU on most occasions), typical
of the lower reaches of a ring plain river.

Bacteriological water quality (Figure 21) 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 200 per 100 mls. On-site
monitoring of dairy farm wastes disposal systems indicated a generally good
standard of compliance in the catchment during the survey period. Uncontrolled
stock access to the river, particularly during low flow periods, was not as apparent
during the current season as it had been historically.

3.2.6.1 Compliance with guidelines

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 33.
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Table 33 Bacterial guidelines performance at the Waingongoro River,
Ohawe Beach [% of 13 samples]
Number of exceedances of E. coli guidelines
RETATET _ 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 sample was recorded in the “Alert’ category or in the “Action” mode.
Counts were consistently between 100 and 200 E.coli per 100 mls under late summer

lower flow conditions.

Bacteriological water quality at this site was within the acceptable guidelines for

contact recreational usage for the entire survey period noting the diversion of the
Eltham WWTP discharge out of the catchment and consistent with on-site
monitoring of dairy wastes disposal systems having a relatively good compliance
standard for this large catchment at the time of the summer contact recreation survey

period.
3.2.6.2 Comparison with previous summers’ surveys
A statistical comparison of each of the fifteen 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 34 and illustrated in Figure 23.
Table 34 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
Minimum 88 43 17 34 38 46 31 43 54 31 31 9 31 26 8
Maximum 310 650 300 240 850 660 | 14000 280 940 380 410 5000 870| 1000 180
Median 185 130 80 180 170 160 110 110 130 96 100 100 120 96 100
(LSO o e s e s e
1000 3 * o
Figure 23 Box and whisker plots for all summer
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Median E. coli bacteria number for the 2010-2011 period was very similar to those
found in the previous six seasons, maintaining the general trend of improvement in

bacterial water quality recorded over the last nine seasons (Figure 23). The narrowest

range of E. coli numbers was recorded in the recent 2010-2011 period in comparison

with all past seasons’ ranges to date, including the lowest seasonal maximum to date.
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Trend analysis of these median E.coli numbers has been performed for the fifteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 24) 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 24 LOWESS trend plot of median E.coli numbers
(per 100ml) for the 1996 to 2011 period at the
Waingongoro River Ohawe beach site

A strongly decreasing trend in median E.coli number was found over the fifteen
seasons of monitoring and this has been particularly apparent over the past six
seasons. Although the trend was statistically significant at the p <0.05 level, it was
not significant after FDR application. None of these seasonal medians exceeded the
‘Alert” or “Action” modes.

Kaupokonui River at Beach Domain

Limited usage at this site by bathers was recorded at the time of the sampling
surveys while other recreational usage (mainly fishing (whitebaiting was common in
early season) and picnicking) was occurring on a majority of survey occasions at this
popular site. The site was characterised by the tidal ponded nature of this reach of
the river, 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. Data from this site are presented in Table 35 and illustrated in Figure 26, with
a statistical summary provided in Table 36. River flow records are provided in
Figure 25.
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Table 35 Analytical results for the Kaupokonui River at the beach domain
g Conductivity . -
Time @ 20°C Bacteria Temperature | Turbidity
Date . . Faecal
E. coli Enterococci ;
(NzST) (mS/m) coliforms (°C) (NTU)
(nos/100ml) | (nos/100ml) (nos/100ml)
9.11.10 | 1100 18.1 42 16 42 17.8 1.2
241110 | 1035 18.8 340 42 360 18.2 1.4
6.12.10 | 0930 18.4 76 60 86 19.1 1.3
6.01.11 | 1020 34.9 96 140 96 21.8 1.3
10.01.11 | 1310 15.6 43 73 43 224 1.3
3.02.11 | 1010 19.0 150 260 150 21.8 1.1
11.02.11 1410 16.2 20 52 20 21.6 1.0
18.02.11 | 0925 107 120 380 120 19.5 1.1
21.02.11 1120 127 37 120 37 224 1.7
10.03.11 1225 14.2 68 100 68 18.2 1.4
21.0311 | 1015 3130 130 180 140 175 1.5
25.03.11 1320 15.1 110 120 120 17.0 1.9
12.04.11 1540 14.9 68 42 68 171 1.1
Kaupokonui River at Beach domain
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Figure 26 E. colinumbers for the Kaupokonui River at the beach domain
during the survey season
Table 36 Statistical results summary for the Kaupokonui River at the beach domain
5 Number - . .
Parameter Unit of samples Minimum Maximum Median
Conductivity @ 20°C mS/m 13 14.2 3130 18.4
E. coli nos/100ml 13 20 340 76
Enterococci nos/100ml 13 16 380 100
Faecal coliforms nos/100m| 13 20 360 86
Temperature °C 13 17.0 224 19.1
Turbidity NTU 13 1.0 1.9 1.3

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 upgraded Kaponga
township municipal wastewater treatment system.
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The site is located in the lower reach of the river near the mouth and on six occasions
was noted as tidal (incoming surges or ponded) in terms of flow conditions.
However, elevated conductivity levels indicating some seawater influence were
recorded only on three occasions later in summer 2011 at high tide and under low
flow conditions (Figure 25). Otherwise these levels were relatively stable (14.2 to 19.0
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 in many 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 relatively narrow range of 5.4°C with a maximum of 22.4°C recorded in
late February 2011 and the majority greater than 18°C. This temperature was
recorded in late morning and would be expected to have been exceeded later in the
day, particularly as all but one of the surveys were performed before 1415 hrs at this
site.

Bacteriological water quality was relatively good and very similar to that recorded in
the lower reaches of the nearby Waingongoro River (see section 3.2.6), and better
than typical of the lower reaches of a Taranaki ring plain river draining a
predominantly agricultural catchment. On-site monitoring of dairy farm wastes
disposal systems indicated a generally good standard of compliance during the
summer bathing period.

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 in
response to 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 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 35) when enterococci
numbers were often well in excess of E. coli numbers.

One ‘Alert’ level was recorded, toward the start of the season, but a much lower
count was recorded by the following survey twelve days later. Previously, many
flocks of ducks have been recorded 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 2010-2011 season.
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Compliance with guidelines

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 37.

Table 37 Bacterial guidelines performance at the Kaupokonui River
beach domain site [% of 13 samples]

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

Parameter

E. coli 1[8] 01[0]

(Designation: freshwater contact recreational area)

One individual sample was recorded in the “Alert’ mode during the season. Minimal
rainfall preceded this count with numbers returning to typical levels by the time of
the scheduled survey following this rise in count.

In summary, bacteriological water quality at this ponded lower river site was within
guidelines for contact recreational usage for the majority of the survey period
consistent with the generally good compliance standards found by on-site
monitoring of dairy wastes disposal systems in the mid and lower reaches of this
catchment.

Comparison with previous summers’ surveys

A statistical comparison of each of the fifteen 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 38 and illustrated in Figure 27.

Table 38 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

10111

Minimum
Maximum
Median

26 31 3 7 17 46 46 <8 40 14 26 15 29 20
360 | 2100 580 780 | 2000 400 630 200 | 880 280 | 2500 850 890 440
110 360 130 80 120 110 130 77 92 160 140 77 210 100
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An improved E. coli bacterial water quality in terms of median number, and very
similar to the lowest of the range found by most of the previous fourteen survey
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seasons, was recorded over the 2010-2011 season (Figure 27). The median E. coli
count was lower (by 1 E.coli per 100 mls) than all other season’s medians to date
(Table 38), and the seasonal maximum was the third lowest of the 15 years of record.

Trend analysis of these median E. coli numbers has been performed for the fifteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 27) 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.

KPK000995
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Figure 28 LOWESS trend plot of median E. coli numbers
(per 100ml) at the Kapokonui River beach
domain site for the 1996 to 2011 period

A slight, but not statistically significant, decreasing trend in median E. coli counts
was found over the fifteen seasons of monitoring. One of these seasonal medians
(1997-1998 season) exceeded the “Alert’ mode (early in the period), but none have
exceeded the “Action” mode.

Lake Opunake

No bathing usage of the lake was noted on any occasion, but picnicking, fishing and
jet-skiing activities were recorded occasionally at the time of sampling surveys.
Ducks were also noted regularly on the
lake or in the vicinity of the lake edge
and numbers were high on most
occasions. These wildfow] were present
frequently on the picnic area grass verge
adjacent to the lake edge, attracted from
time to time by food provided by
picnickers. A thick unsightly, algal scum
was prevalent on the lake surface for
several weeks during mid to late
summer (Photo 1).

Photo 1 Surface mats of algae, Lake Opunake;
December 2010
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Data from this site are presented in Table 39 and illustrated in Figure 29, with a
statistical summary provided in Table 40.

Table 39 Analytical results for Lake Opunake
. Conductivity . -
Time @20°C Bacteria Temperature Turbidity
Date E. col E Faecal colif
. coli nterococci | Faecal coliforms
NZST mS/m °C NTU
( ) ( ) (nos/100ml) | (nos/100ml) (nos/100ml) () (NTU)
9.11.10 | 1155 141 42 20 42 18.2 1.0
241110 [ 1055 13.0 20 12 23 18,5 1.2
6.1210 | 1000 14.4 52 21 66 20.1 1.6
6.01.11 | 1050 13.2 48 34 48 215 15
10.01.11 | 1340 13.6 17 20 20 219 1.0
3.0211 | 1040 13.5 3800 700 3800 20.9 0.9
11.02.11 | 1250 - 570 180 830 18.9 230
18.02.11 | 1025 15.7 1000 54 1100 19.5 280
21.0211 | 1155 14.5 8 390 8 227 49
10.03.11 | 1255 13.7 100 46 110 17.5 1.7
21.03.11 | 1045 13.9 200 78 220 16.6 0.9
25.03.11 | 1350 124 83 48 86 17.3 1.2
120411 | 1605 13.6 80 48 84 16.8 1.0
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Figure 29 E. colinumbers for Lake Opunake during the survey season
Table 40 Statistical results summary for Lake Opunake
. Number - . .
Parameter Unit of samples Minimum Maximum Median
Conductivity @ 20°C mS/m 12 124 20.0 13.7
E. coli nos/100ml 13 8 3800 80
Enterococci nos/100ml 13 12 700 48
Faecal coliforms nos/100ml 13 8 3800 84
Temperature °C 13 16.6 227 18.9
Turbidity NTU 13 0.9 280 1.2
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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
generally relatively good (median turbidity: 1.2 NTU; range of turbidity: 270 NTU) as
a result of minimal sediment disturbance or suspended algae in the water column
with the exception of a period when an extensive surface algal scum was wind blown
toward the sample site. Generally good water quality was due, in part, to the lake’s
short residence time, with regular replenishment as a result of local hydroelectric
power scheme usage. Water temperatures were moderately high (above 17°C) for
the majority of the period with a maximum of 22.7°C (in mid February 2011) and a
moderate range of 6.1°C. Conductivity varied over a narrow range (3.3. 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. Elevated numbers, above 200 E. coli per 100 mls, were found 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
immediate vicinity of the monitoring site by picnickers feeding the birds.

3.2.8.1 Compliance with guidelines

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

Table 41.
Table 41 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 0[0] 3[23]

(Designation: freshwater contact recreational area)

Three single sample exceedances of the ‘Action” mode occurred during the period
but no single samples were recorded within the ‘Alert’ mode. Sampling subsequent
to the initial “Alert’ level in early February 2011 showed high E. coli numbers within
eight to 15 days of this exceedance. These counts remained in the “‘Alert’ mode for
about two weeks. No installation of ‘health warning’ signage by STDC was
performed but publicity was given to the state of the lake by the local newspaper and
on both relevant websites.

3.2.8.2 Comparison with previous summers’ surveys

A statistical comparison of each of the summers’ E. coli survey data is presented
graphically in Appendix V for all sites. The five summers of data collection for the
Lake Opunake site are summarised in Table 42 and illustrated in Figure 30.
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Table 42 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
Minimum 33 26 54 64 8
Maximum 720 1300 2800 320 3800
Median 110 130 210 220 80
1000 ¢ T
§ 10 . Zﬁ E Figure 30 Box and whisker plots for the
3 : 3 summer SEM survey of E. coli
= — 1 bacteria numbers at Lake
8 1ok 4 Opunake
w ; ]
1 | | | | |
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A lower median E. coli number was found in the latest season in comparison with
those found by the four previous seasons’ surveys but the widest range of counts
was found during the latest season (Figure 30).

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

3.2.8.3 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 43.

Table 43 Cyanobacteria counts (cells/ml) for Lake
Opunake [Health warning:>15,000 cells/ml]

Cyanobacteria total cell count
Date

(cells/ml)
16.11.10 nil
29.11.10 nil
14.12.10 nil
13.01.11 nil
27.01.11 nil
15.02.11 nil
16.03.11 nil

No cyanobacteria were detected in any of these samples. No cyanobacteria had been
found in this lake during the 2006-2007, 2008-2009 or 2009-2010 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. The
relatively short lake water residence time (due to hydroelectric power generation
usage) may be a controlling factor in these populations.
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3.2.9 Timaru Stream at Weld Road (near mouth)

Bathing usage was noted at this site on only one sampling occasion while minimal
picnicking and fishing usage was recorded at the times of sampling surveys 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. The site, to a certain
extent tidal, showed varying degrees of saltwater penetration, particularly in the
latter half of the period under low flow recession conditions.

Data from this site are presented in Table 44 and illustrated in Figure 31, with a
statistical summary provided in Table 45.

Table 44 Analytical results for the Timaru Stream at Weld Road
Conductivi
Time @ :0° |(\:nty Bacteria Temperature Turbidity
ate E. coli Enterococci Faecal
(NzST) (mS/m) ’ coliforms (°C) (NTU)
nos/100ml) | (nos/100ml
( )| ) (nos/100ml)
9.11.10 | 0935 74.6 31 33 31 14.2 0.8
241110 | 0940 17.0 110 40 110 16.5 0.4
6.12.10 | 0815 215 350 120 350 19.0 25
6.01.11 | 0915 57.0 410 280 420 9.5 0.9
10.01.11 | 1140 16.1 28 83 28 19.5 0.5
3.02.11 | 0830 20.8 280 670 280 19.8 0.6
11.02.11 | 1310 9.2 84 140 88 18.3 05
18.02.11 | 0805 4220 280 450 280 18.0 32
21.02.11 | 0950 343 220 890 220 208 7.8
10.03.11 | 1055 12.8 170 150 170 15.4 05
21.03.11 | 0900 4090 240 260 250 16.1 0.8
25.03.11 | 1200 704 180 250 180 16.6 0.7
12.0411 | 1415 13.0 96 76 96 16.8 05
Timaru Stream at end of Weld Road
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Figure 31 E.coli numbers for the Timaru Stream at Weld Road during

the survey season
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Table 45 Statistical results summary for the Timaru Stream at Weld Road
Parameter Unit ofN :anl:m;s Minimum Maximum Median
Conductivity @ 20°C mS/m 13 9.2 4220 57.0
E. coli nos/100ml 13 28 410 180
Enterococci nos/100ml 13 33 890 150
Faecal coliforms nos/100ml 13 28 420 180
Temperature °C 13 14.2 20.8 18.0
Turbidity NTU 13 0.4 78 0.7

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 low stream flow conditions. Turbidity levels generally were very low
consistent with the clear appearance of the river. No 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 moderate
range of 6.6°C with a maximum water temperature of 20.8°C recorded in mid
morning in mid February 2011. This maximum could have been expected to have
been exceeded later in the day during summer as all of the sampling was undertaken
before 1420 hrs.

Bacteriological water quality at this site was generally below average but more
typical of the lower reaches of a smaller Taranaki ring plain stream draining an
agricultural catchment. Elevated counts occurred sporadically, more particularly
under low flow conditions in the mid to latter part of the sampling period. There was
no installation of ‘health warning’ signage at the site by NPDC as there was no
exceedance of the “Action’ level. No problems with wastes disposal practices were
recorded by the annual dairy farms inspection round. 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 in the 2009-2010 or
2010-2011 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. It has also been
noted at these tidal 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.
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3.2.9.1 Compliance with guidelines

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

Table 46.
Table 46 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 >550/100 ml
E. coli 431] 0[0]

(Designation: freshwater contact recreational area)

Four single samples were recorded in the “Alert’ mode, but none were recorded in
the “Action” mode during the period. Poorer bacteriological water quality coincided
with the localised rainfall events some two to three days prior to two surveys
coincident with low stream flow and/or limited higher quality seawater intrusion at
the site. No follow-up surveys were necessary on these occasions and the erection of
health warning signage was not required.

In terms of the new 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. Good compliance with dairy sheds” wastes disposal

practices was monitored in this catchment during the season.

3.2.9.2 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 twelve summers) are summarised in
Table 47 and illustrated in Figure 32.

Table 47 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 | 10/11

Minimum 40 23 31 77 31 140 77 84 38 43 46 92 46 28
Maximum 410| 710 1400| 540| 660| 1000 410| 1000, 460 480 930 440| 560| 410

Median 280 210| 160 180| 180 260| 220| 260| 220| 200| 180| 230 290| 180
1000 Fr— 7T Tt T T T3
;EZ 100 fﬁ % % % - Figure 32 Box and whisker plots for all
= FL ] summer surveys of E.coli bacterial
g * 1 numbers in the Timaru Stream at
T oL | lower Weld Road
w
1 N I Iy S |

® 02 Nl o €S O A
NI A DN
S T e o e s

Year



48

The median E. coli count for the 2010-2011 season indicated some improvement in
bacterial water quality (Table 47) in comparison with recent seasons and was lower
than the majority of previous seasons’ counts. Counts over the 2010-2011 season had
a relatively narrow range (Figure 32), with no counts reaching the “Action” mode,
and the equal lowest seasonal maximum found over the 15 years of monitoring.

Trend analysis of these median E. coli numbers has been performed for the fourteen
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-Hockberg False Discovery
Rate (FDR) analysis.
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Figure 33 LOWESS trend plot of median E. coli
numbers (per 100ml) at Timaru Stream,
lower Weld Road site for the 1997 to
2011 period

A very slight increasing trend in median E. coli numbers has been found over the
fourteen seasons of monitoring. However, this trend has not been statistically
significant. None of these seasonal medians exceeded the ‘Action” mode, although
the median for the initial and previous seasons entered the ‘Alert’ mode and two
others have been very close to the “Alert’ mode.

3.2.10 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
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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 (see Appendix
VI). More appropriate, permanent health warning signage was erected by NPDC in
consultation with the Area Health Board early in the 2009-2010 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: At that time there were 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.

Very limited contact recreation (paddling) was observed at this very shallow stream
site at the time of sampling visits. Although few people were present on the beach in
the immediate vicinity of the stream mouth on most sampling occasions, this site is
known to be popular with children and families during favourable weather
conditions at holiday periods and weekends (see Appendix VI, TRC 2009a and TRC,
2010). The channel flowed directly across the beach until late in the season when the
stream migrated northwards and ponded on the beachfront prior to entering the sea.

Data from the site are presented in Table 48 and illustrated in Figure 34, with a
statistical summary provided in Table 49.



50

Table 48  Analytical results for the Waimoku Stream at Oakura beach
Conductivi
Time or:@ ::0 |(\:/|ty Bacteria Temperature Turbidity
Date E. coli Enterococci Faecal
(NzST) (mS/m) ’ coliforms (°C) (NTU)
nos/100ml nos/100ml
( )| ( ) (nos/100ml)
9.11.10 | 1000 16.8 1300 230 1300 13.2 2.2
241110 [ 1000 15.1 1800 350 2000 13.0 36
6.12.10 | 0840 15.5 2700 2200 2700 16.5 3.1
6.01.11 | 0930 14.5 3400 3100 3400 17.6 46
10.01.11 [ 1205 15.0 13000 12000 13000 17.0 5.9
3.0211 | 0855 15.6 2800 3500 2900 17.9 3.1
11.02.11 [ 1330 14.5 1500 1800 1500 174 36
18.02.11 [ 0830 14.8 3400 4100 3500 16.0 32
21.02.11( 1010 15.4 2400 3800 17000 17.2 3.9
10.03.11 [ 1120 15.2 2700 2500 2800 135 25
21.03.11 0930 15.2 1800 2200 1900 14.7 2.6
25.03.11 [ 1230 16.4 1500 1900 1500 15,5 24
12.04.11 | 1445 15.6 6300 2300 6300 154 35
Waimoku Stream at Oakura Beach
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Figure 34 E. colinumbers for the Waimoku Stream at Oakura beach during the
survey season
Table 49 Statistical results summary for the Waimoku Stream at Oakura beach
. Number L. . .
Parameter Unit Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 13 14.5 16.8 15.2
E. coli nos/100ml 13 1300 13000 2700
Enterococci nos/100ml 13 230 12000 2300
Faecal coliforms nos/100ml 13 1300 17000 2800
Temperature °C 13 13.0 17.9 16.0
Turbidity NTU 13 2.2 36 3.2
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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 although 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 recent DNA marker investigations.

Conductivity levels were relatively stable throughout the survey period with no salt
water intrusion recorded. The stream was slightly turbid in appearance and 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 4.9°C with a
maximum water temperature of 17.9°C recorded in mid morning in early February
2011. Water temperatures later in the day could be anticipated to exceed the
maximum recorded as nearly all sampling at this site was performed prior to 1335
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 were also 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 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).

3.2.10.1 Compliance with guidelines

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

Table 50.
Table 50 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 >550/100 ml
E. coli 0[0] 13[100]

(Designation: freshwater contact recreational area)

No single samples were recorded in the ‘Alert’ mode with every one 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
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adjacent to the stream mouth (main Oakura beach) met the enterococci guidelines on
19 of 21 sampling occasions (median: 20 per 100ml) with two individual samples
entering the “Alert’ or “Action” modes but no occurrence (of two consecutive
samples) entering the “Alert” mode in these coastal waters. The proximity of this
small inflow from the Waimoku Stream only slightly impacted on the main beach
water quality as indicated by the median E. coli number (15 per 100 mls) for the SEM
season (TRC, 2011).

3.2.10.2 Comparison with previous summers’ surveys

A statistical comparison of each of the summers’ survey data is presented graphically
in Appendix V for all sites. 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
51 and Figure 35.

Table 51 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 | 10/11
Minimum 200 85 250 300 450 440 560 390 730 700 | 1400 | 1300
Maximum 1700 900 | 1800| 1700| 1700 | 2200 | 6300| 3200| 8100| 4600| 6200 | 13000
Median 480 400 730 770 710 900 830 930| 2100| 1600| 2800| 2700
10000 Fr—— T T T T T ¥ T T T3
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The very high median E. coli count for the 2010-2011 season continued the more
recent seasons’ high median bacterial levels with the second highest median of the
twelve seasons’ surveys and the widest range of counts to date. The trend of
relatively high minimum counts also continued with the second highest 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 twelve seasons
of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of the
median numbers (Figure 36) 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 36 LOWESS trend plot of median E. coli

numbers (per 100ml) at Waimoku
Stream, Oakura Beach site for the 1999
to 2011 period

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

3.2.11 Oakura River below SH45

Some bathing usage, fishing, and whitebaiting (in season), were recorded at this site
and often people were present on the riverbank at this very accessible tidal site
where ponding and upstream surging frequently occurred under high tide
conditions.

Data from the site are presented in Table 52 and illustrated in Figure 37, with a
statistical summary provided in Table 53.

Table 52 Analytical results for the Oakura River below SH45
Time Cogd;:at |(\:nty Bacteria Temperature Turbidity
De E. coli Enterococci Fz'aecal o
(NZST) | (mSim) | ocr100ml) | (nos/100mi) (::;ffga“nfl) (C) Ly
9.11.10 | 1020 23.8 19 5 19 16.9 0.4
241110 | 1020 77 37 40 40 18.9 0.8
6.12.10 | 0900 58.8 100 46 110 19.0 0.4
6.01.11| 1000 1.8 290 180 290 20.3 0.6
10.01.11 | 1220 8.6 34 69 34 21.0 1.0
3.02.11| 0910 85 140 230 140 18.8 0.3
11.02.11 | 1250 7.0 71 96 77 19.0 0.3
18.02.11 | 0850 478 180 300 180 17.9 0.5
21.02.11| 0915 13 150 210 150 205 0.6
10.03.11 | 1140 8.0 34 96 34 15.7 0.7
21.03.11 | 0945 325 160 210 160 16.1 0.5
2503.11 | 1140 29.1 110 300 110 16.7 0.5
12.04.11 | 1340 84 26 58 26 16.6 0.4
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Oakura River d/s SH45 bridge
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Figure 37 E. colinumbers for the Oakura River below SH45 during the

survey season

Table 53 Statistical results summary for the Oakura River below SH45
Parameter Unit LI Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 7.0 478 11.8
E. coli nos/100ml 13 19 290 100
Enterococci nos/100ml 13 5 300 96
Faecal coliforms nos/100ml 13 19 290 110
Temperature °C 13 15.7 21.0 18.8
Turbidity NTU 13 0.3 1.0 05

This river drains a mainly agricultural catchment (five consented dairy farm
discharges) 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
surges obvious on eleven sampling occasions. Conductivity levels indicated an
influence of saltwater intrusion on at least six sampling occasions during the season,
all with the more significant intrusion occurring during low flow conditions in 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 relatively narrow range (5.3°C) during the period
reaching a maximum of 21.0°C near midday in mid January 2011, below the
maximum water temperature which might be anticipated later in the day as all
sampling at this site occurred before 1345 hrs.

Bacteriological water quality was above average, with the majority of E. coli counts
below 185 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
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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 river mouth reach. An elevated count in early January 2011 was coincident
with the presence of seagulls and no saltwater intrusion under low flow conditions.
Regular sampling four days after this elevated count, found a very low E. coli count
(34 per 100mls). A good standard of compliance with on-site dairy waste disposal
practices was recorded during the season.

1 Compliance with guidelines

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 54.

Table 54 Bacterial guidelines performance at the Oakura River SH45
bridge site [% of 13 samples]
Number of exceedances of E. coli guidelines
RETATET . ALERT . ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 18] 0[0]

(Designation: freshwater contact recreational area)

Only one single sample fell within the “Alert’ mode and no samples entered the
‘Action” mode. This occurrence coincided with low flow conditions but a subsequent
sample showed a return to lower than normal levels, well below the ‘Alert’ mode,
within four days of the occurrence. No health warning signage was required to be
displayed at this site by NPDC following the “Alert” level exceedance.

However, generally bacteriological water quality was better than average for the
lower reaches of a Taranaki ringplain river, and within the acceptable single sample
guidelines for contact recreational usage for the majority of the sampling occasions.

3.2.11.2 Comparison with previous summers’ surveys

A statistical comparison of each of the fifteen 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 55 and illustrated in Figure 38.

Table 55 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
Minimum 7 28 42 24 23 31 26 43 11 46 23 31 34 60 19
Maximum 260| 1100 240 540 310 580 420| 1200 820 380 330 | 2400 450 | 2500 290
Median 34 110 100 77 80 120 120 120 140 160 220 140 180 150 100
10000 e T T T T T T T T T Ty
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The median E. coli count was the lowest since the 2000-2001 season (Figure 38). A
narrow range of E. coli counts was recorded, one of the smallest over the fifteen year
period, due to the absence of high counts. No median E. coli counts have exceeded
the new guidelines for contact recreational usage over the fifteen seasons of
monitoring.

Trend analysis of these median E. coli numbers has been performed for the fifteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 39) 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 39 LOWESS trend plot of median E.coli
numbers (per 100ml) at the Oakura
River, SH 45 site for the 1996 to 2011
period

A strong increasing trend in median E. coli counts has been found over the fifteen
seasons of monitoring. Although statistically significant at the p< 0.05 level, it was
not significant at p< 0.01 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
an improving trend in median E.coli counts over the past four year period.

3.2.12 Waitara River at the town wharf, Waitara

Minimal bathing usage of this river site at the new town wharf was recorded at the
time of sampling surveys, the majority of which were in the morning. Whitebaiting,
kayaking, rowing, and fishing were noted from time-to-time at this site with walking
and picnicking as an additional activity.

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 (see Section 3.2.10) at four sites in the lower Waitara River.
These sampling surveys were undertaken on five occasions (three under low flow,
low tide conditions; one under low flow, high tide conditions and one following a
river flood) between November 2010 and April 2011. The results of these
investigations are presented in Appendix VII. In summary, faecal bacteria found at
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this Town Wharf site were sourced predominantly from cattle (under all tidal and
flow conditions) with some indication 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 are presented in Table 56 and illustrated in

Figure 40 with a statistical summary provided in Table 57. River flow information is

illustrated in Figure 41.
Table 56 Analytical results for the Waitara River at the town wharf, Waitara
. Conductivity - -
Time @ 20°C Bacteria Temperature Turbidity
Date . . Faecal
E. coli Enterococci " o
e ] (nos/100ml) |  (nos/100mi) (::;IIf?Jg‘r:I) () R
9.11.10 1120 1020 32 40 32 17.3 1.2
24.11.10 1015 1930 74 31 74 18.0 2.1
6.12.10 0830 2340 76 33 76 19.6 3.2
6.01.11 1010 483 170 37 170 21.9 2.8
10.01.11 1300 347 19 9 20 22.7 2.0
3.02.11 1000 726 150 97 150 19.6 24
11.02.11 1345 182 23 9 23 232 1.6
18.02.11 0920 1390 420 230 430 21.8 2.1
21.02.11 1110 2260 56 39 58 229 2.6
10.03.11 1155 429 570 110 570 17.5 16
21.03.11 1020 1120 120 33 120 18.6 2.6
25.03.11 1215 775 66 42 66 17.9 2.6
12.04.11 1510 255 100 21 100 17.0 6.7
Waitara River at town wharf
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Figure 40 E.coli numbers for the Waitara River at the town wharf,

Waitara during the survey season
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Table 57 Statistical results summary for the Waitara River at the town wharf, Waitara
Parameter Unit AL Minimum Maximum Median
of samples
Conductivity @ 20° C mS/m 13 182 2340 775
E. coli nos/100ml 13 19 570 76
Enterococci nos/100ml 13 9 230 37
Faecal coliforms nos/100ml 13 20 570 76
Temperature C 13 17.0 232 19.6
Turbidity NTU 13 1.2 16 2.6

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 pond’s
treated wastes discharges in the catchment upstream of the site particularly in the
Manganui River sub catchment (see 3.2.14). River water was generally slightly turbid
and occasionally turbid in appearance with elevated conductivity levels typical of
seawater ingress near high tide on all sampling occasions.

Water temperatures had a moderate range of 6.2°C due to the coastal seawater
influence, with a maximum of 23.2°C recorded at 1345 hrs in mid February 2011. All
but one of the samples were collected before 1350 hrs and therefore maximum river
temperatures (which tend to occur later in the afternoon) were not sampled.

Bacteriological water quality was relatively good 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 76 E. coli per 100mls and 37 enterococci per 100mls). 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 (see Appendix VII) 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 median E. coli bacterial number of 66 per
100mls and a narrower range of E. coli numbers (21 to 360 per 100mls).

3.2.12.1 Compliance with guidelines

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

Table 58.
Table 58 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 >550/100 ml
E. coli 118] 11[8]

(Designation: freshwater contact recreational area)
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One single sample fell within the ‘Alert” mode and one within the “Action” mode
during the monitoring period. The “Action” exceedance occurred about five to seven
days following river freshes (Figure 41), coincident with more turbid river
appearance indicative of the lag effects of rainfall run-off within this large catchment.
The three-day post rainfall sampling protocols followed by the SEM programme for
the other (ringplain) catchment sites are therefore not necessarily appropriate for this
site near the mouth of this large predominantly eastern hill country catchment river.
These issues were 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. Sampling a further 11 days later indicated that
E.coli number had fallen below the ‘Alert’ level. Sampling 3 days after the “Alert’
level incident in mid February 2011 found that the E.coli number had returned to an
acceptable level.

Generally, E. coli numbers were relatively good (i.e. < 170 per 100mls) for the
majority of the sampling period and no exceedances of the guidelines were recorded
during dry weather conditions (6 days or more after a river fresh).

3.2.12.2 Comparison with previous summers’ surveys

One previous SEM sampling season has 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 59 and
illustrated in Figure 42 for this, the second season of monitoring.

Table 59 Summary E. coli bacteriological water quality data (nos/100ml) for summer surveys in
the Waitara River at the town wharf, Waitara
Summer 09/10 1011
Minimum 92 19
Maximum 1700 570
Median 230 76
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A relatively low median E. coli number was found by this second season’s survey
with a narrower range of counts found during the season due to fewer 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.



3.2.13 Urenui River at the estuary

Bathing usage of this site was moderate (on four of the sampling surveys) with some
usage apparent for other activities (eg 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 60 and enterococci counts (as the site is
predominantly seawater) illustrated in Figure 43, with a statistical summary

provided in Table 61.
Table 60 Analytical results for the Urenui River at the estuary
Conductivity
Tim Bacteri Temperatur Turbidi
ime @ 20°C acteria emperature urbidity
ate E. coli Enterococci Faecal
(NzST) (mS/m) ’ coliforms (°C) (NTU)
nos/100ml nos/100ml
( )| ) (nos/100ml)
9.11.10| 1015 4710 <1 <1 <1 16.2 37
241110 | 0915 4720 <1 <1 <1 15.2 23
6.12.10 | 0935 4750 1 3 1 18.6 2.7
6.01.11| 0905 4670 7 52 8 206 15
10.01.11 | 1140 4730 <1 1 <1 214 11
3.02.11| 1050 4640 23 13 23 18.3 16
11.02.11 | 1250 4750 4 7 4 214 34
18.02.11| 1010 4650 13 35 13 21.1 "
21.02.11 | 1005 4690 3 1 3 21.3 5.9
10.03.11 | 1045 4700 28 150 28 19.9 10
21.03.11 | 1130 4710 7 1 7 20.2 21
2503.11| 1120 4620 5 8 5 19.1 15
12.04.11 | 1415 4650 4 1 4 191 3.8
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Figure 43 Enterococci numbers for the Urenui River at the estuary

during the survey season
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Table 61 Statistical results summary for the Urenui River at the estuary
Parameter Unit Number Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 4620 4750 4700

E. coli nos/100ml 13 <1 28 4
Enterococci nos/100ml 13 <1 150 3
Faecal coliforms nos/100ml 13 <1 28 4
Temperature °C 13 15.2 214 19.9
Turbidity NTU 13 27 23 1

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 marked aesthetic improvements within the estuary. Under high tide
sampling conditions, the minimum (2.7 NTU) and median turbidity (11 NTU) levels
were indicative of slightly to 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 in appearance and relatively clear to slightly
turbid. Conductivity levels were characteristic of coastal saltwater on all occasions.
Relatively high water temperatures (median of 19.9°C), more typical of coastal
seawater temperatures, varied over a relatively narrow range of 6.2°C during the
sampling period with a maximum of 21.4°C recorded in late morning in early
January 2011. All sampling however, was undertaken prior to 1420 hrs when water
temperatures could have been expected to have been cooler than later in the day,
dependent 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 [220 per 100 ml]
and enterococci [150 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. One elevated enterococci count was recorded during the
monitoring period.

No problems with dairy sheds” waste disposal practices were found during the
season’s annual inspection round.

3.2.13.1 Compliance with guidelines

Compliance with the 2003 guidelines for contact usage is summarised in Table 62
using the marine guidelines, which are considered to be more appropriate for this
estuarine site.
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Table 62 Bacterial guidelines performance at the Urenui River estuary
site [% of 13 samples]
Number of exceedances of enterococci guidelines
ALERT ACTION

Parameter Single sample 2 consecutive
141-280/100ml single samples

>280/100 ml

E. coli 18] 0[0]

(Designation: coastal contact recreational area)

One single sample fell within the ‘Alert” mode but none within the ‘Action” mode at

any time during the monitoring period. This occurred some five days after a series of
river freshes.

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 high quality
saline water mixing with poorer quality river water at this estuarine site. This was
consistent with data for the nearby Urenui Beach coastal site (median enterococci: 5
per 100mls) monitored over six seasons to date.

2 Comparison with previous summers’ surveys

A statistical comparison of each of the fifteen 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 63 and illustrated in Figure 44.

Table 63 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
Minimum <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
Median 5 7 3 8 14 8 4 4 5 4 1 2 " 7 3
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The high bacteriological water quality of the Urenui River estuary, during high tide
conditions, was maintained during the 2010-2011 season (Figure 44) as emphasised
by all seasonal median enterococci counts being less than 15 enterococci (per 100
mls). The range was moderate for enterococci during the 2010-2011 season as a result
of one elevated single sample count during the period.
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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 (ie, higher tide) conditions.

Trend analysis of median enterococci and E. coli numbers has been performed for
the fifteen seasons of data by first applying a LOWESS fit (tension 0.4) to a time
scatterplot of the median numbers (Figures 45 and 46) 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 45 LOWESS trend plot of median
enterococci (per 100ml) at the
Urenui River, estuary site for the
1996 to 2011 period
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Figure 46 LOWESS trend plot of median E.
coli (per 100ml) at the Urenui
River, estuary site for the 1996 to
2011 period

No statistically significant trend in median enterococci or E. coli counts has been
found over the fifteen seasons of monitoring. None of these medians exceeded the
‘Alert’ or “Action” modes for either marine or freshwater contact recreational usage.
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3.2.14 Manganui River at Everett Park (downstream of Kurapete Stream)

No bathing and minimal 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 64 and illustrated in Figure 47, with a
statistical summary provided in Table 65. River flow records are illustrated in

Figure 47.
Table 64 Analytical results for the Manganui River at Everett Park (downstream of the
Kurapete Stream)
. Conductivity . -
Time Bacteria Temperature | Turbidi
@ 20°C p Y
Date , . Faecal
(NzST) | (mSim) i] 1‘;‘:’ | E"t:/':’;:‘“l" coliforms C) (NTU)
(nos/100ml) | (nosi00m) | o 00mi)
9.11.10 | 0920 9.8 160 44 160 14.3 0.6
241110 | 0825 10.0 320 160 350 15.5 1.2
6.12.10 | 1020 10.1 170 23 170 19.7 2.0
6.01.11 | 0820 10.0 300 230 320 19.4 1.0
10.01.11 | 1045 10.3 130 88 130 17.7 0.9
3.0211| 1150 10.5 260 240 280 19.8 0.8
11.02.11 1145 9.8 200 84 200 184 0.8
18.02.11 | 1055 10.0 220 100 240 19.0 0.9
21.02.11 | 0920 10.2 160 63 160 19.2 038
10.03.11 | 0945 9.9 220 4 240 14.5 1.0
21.03.11 1220 94 100 88 110 16.2 0.8
25.03.11 | 1020 9.9 160 120 160 15.6 0.9
12.04.11 | 1300 10.4 110 87 110 14.3 0.9
Manganui River at Everett Park
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Figure 47 E. colinumbers for the Manganui River at Everett Park

(downstream of the Kurapete Stream) during the
survey season
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Table 65 Statistical results summary for the Manganui River at Everett Park
(downstream of Kurapete Stream)
Parameter Unit Number Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 13 94 10.5 10.0
E. coli nos/100m| 13 100 320 170
Enterococci nos/100ml 13 4 240 88
Faecal coliforms nos/100ml 13 110 350 170
Temperature °C 13 14.3 19.8 17.7
Turbidity NTU 13 0.6 2.0 0.9

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 (approximately 8 km upstream of the survey site) have been diverted out of
the Kurapete Stream to the New Plymouth wastewater treatment plant.

The river was clear and green/brown at the time of the majority of the sampling
surveys, with relatively low conductivity levels. Water temperatures varied over a
relatively narrow range of 5.5°C with the maximum temperature (19.8°C) recorded in
late morning in early February 2011. Higher temperatures could be expected later in
the day as no sampling surveys were performed after 1300 hrs.

Bacteriological water quality was moderate for this site during the 2010-2011 survey
period with all but one of the counts recorded during the period in excess of 100 E.
coli per 100 mls (Figure 47). The elevated counts in November 2010, and January
2011, which entered the ‘Alert’ level, coincided with low flow conditions for the
former, and followed a river fresh for the latter (Figure 48). Levels decreased below
the “Alert’” level within one to two weeks under low flow conditions following each
of these exceedances.

On-site dairy wastes disposal methods were generally satisfactory in the catchment
above the site.

3.2.14.1 Compliance with guidelines

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

Table 66.
Table 66 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 >550/100 ml
E. coli 2[15] 0[0]

(Designation: freshwater contact recreational area)

Two single samples fell in the “Alert’ mode but none reached the ‘Action” mode
during the season. One of these elevated counts followed a relatively recent river
fresh prior to the survey.



3.2.14.2 Comparison with previous summers’ surveys
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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 higher quality upper

catchment water for hydroelectric power production purposes).

A statistical comparison of each of the fifteen 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 67 and illustrated in Figure 49.

Table 67 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 | 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
Minimum 58 85 76 46 26 100 54 66 83 46 1 54 100 92 100
Maximum 690 | 2400 830 350 450 970 460 880 730 240 320| 1200 480 370 320
Median 150 220 160 110 98 210 140 180 180 120 190 160 170 200 170
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The median E. coli count for the 2010-2011 season was within the range of the
previous seasons’ medians recorded within the fifteen seasons since the inception of

the programme in 1996-97 (Figure 49). However the range of E. coli numbers was the
narrowest recorded to date mainly due to a moderate maximum count of 320 per 100
mls; the second lowest seasonal maximum recorded to date at this site.

Trend analysis of these median E. coli numbers has been performed for the fifteen
seasons of data by first applying a LOWESS fit (tension 0.4) to a time scatterplot of
the median numbers (Figure 50) 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, but statistically insignificant, increase in median E. coli counts has been
found over the fifteen seasons of monitoring. None of these seasonal medians
exceeded the “Alert’ or “Action” modes.

3.2.15 Lake Ratapiko

Bathing usage of the lake was noted on only one occasion, as was picnicking. No
boating, waterskiing, kayaking, or fishing, 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
moderate numbers on the lake as occasionally were shags. Stock had access to the
lake margins and were present on at least three occasions. The lake was drawn down
for maintenance purposes toward the end of the season (in early April, 2011).

The data for this site are presented in Table 68 and illustrated in Figure 51 with a
statistical summary provided in Table 69.

Table 68 Analytical results for Lake Ratapiko
Time COT@d::: |(\:/|ty Bacteria Temperature | Turbidity
Date , . Faecal
(NZST) (mS/m) E. coli Enterococci : o;;i; 5 0) (NTU)
(nos/100ml) | (nos/100ml) (nos/100ml)
9.11.10 | 0850 8.0 13 4 13 15.6 25
241110 | 0805 8.0 13 17 13 19.5 1.9
6.12.10 | 1045 8.3 27 35 27 222 25
6.01.11 | 0800 8.2 120 27 130 208 1.9
10.01.11 | 1025 8.3 13 1 13 208 15
3.02.11| 1230 89 23 20 25 20.6 13
11.02.11 | 1120 8.2 87 15 89 204 32
18.02.11 | 1115 8.2 23 32 23 223 1.3
21.02.11 | 0855 85 15 5 28 21.9 17
10.03.11 | 0925 79 76 3 83 15.0 141
21.0311 1235 6.7 84 20 84 18.5 1.7
25.03.11 | 1005 6.9 140 29 140 16.7 1.9
12.04.11 | 1240
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Figure 51 E. colinumbers for Lake Ratapiko during the survey season
Table 69 Statistical results summary for Lake Ratapiko
Parameter Unit allu Minimum Maximum Median
of samples
Conductivity @ 20°C mS/m 12 6.7 8.9 8.2
E. coli nos/100ml 12 13 140 25
Enterococci nos/100ml 12 1 35 19
Faecal coliforms nos/100ml 12 13 140 28
Temperature °C 12 15.0 22.3 20.5
Turbidity NTU 12 1.1 32 1.8

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: 1.8 NTU; range of
turbidity: 2.1 NTU) as a result of low suspended algae populations possibly due to
short retention times. Water temperatures were moderate ranging over 7.3°C for the
period with a moderately high maximum of 22.3°C (late morning in mid February
2011) although all measurements were recorded prior to 1240 hrs. Conductivity
showed minimal variation during the period.

Generally bacteriological quality was very good considering that the inflow to the
lake is from the mid reaches of a river draining a developed farmland catchment. No
counts exceeded 140 E. coli per 100 mls despite the low summer-autumn flow
conditions. No sampling was possible at the very end of the season coincident with
the HEP scheme lake lowering for maintenance purposes.

3.2.15.1

Compliance with the 2003 guidelines for freshwater contact usage is summarised in
Table 70.

Compliance with guidelines
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Table 70 Bacterial guidelines performance at Lake Ratapiko [% of 12 samples]
Number of exceedances of E. coli guidelines
D ALERT ACTION
Single sample Single sample
261-550/100ml >550/100 ml
E. coli 0[0] 0[o]

(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.

3.2.15.2 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 five summer surveys for the
Lake Ratapiko site are summarised in Table 71 and illustrated in Figure 52.

Table 71 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
Minimum 1 1 5 4 13
Maximum 86 120 220 91 140
Median 21 16 35 16 25
1000 ¢
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Trend analysis of median E. coli numbers will not be performed for this site until ten
seasons’ data are available.

3.2.15.3 Cyanobacteria

There was no visual evidence of any nuisance algal blooms during the survey period.

Microscopic scans of samples collected on seven sampling occasions were performed
and found no cyanobacteria species present at any time of the season. Results of
these analyses are presented in Table 72.
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Table 72 Cyanobacteria counts (cells /ml) for
Lake Ratapiko [Health warning: >15,000 cells /ml]

Cyanobacteria total cell count
Date
(cells/ml)

16.11.10 il
29.11.10 il
1412.10 nil
13.01.11 il
27.01.11 il
15.02.11 il
16.03.11 nil

No cyanobacteria were detected in any of the samples. None had been found in this
lake during the 2006-2007, 2008-2009, or 2009-2010 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. The relatively short lake water residence time
(due to hydroelectric power generation usage) may be a factor in the control of these
bacteria populations.

3.2.16 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 2010-2011 season, with the lake visited
on 14 occasions between mid November 2010 and mid April 2011. [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.
There was no boating or jet-skiing recorded at the time of sampling visits despite the
boat ramp remaining unlocked during a period of high cyanobacteria levels (see
beneath) from mid December 2010 to mid February 2011 during which period public
health warning signage was displayed at the lake and at the intersection of
Rawhitiroa and Sangster Roads. A few ducks were noted from time to time on the
lake which appeared murky to quite turbid, brownish throughout most of the period
before improving toward relatively clear, pale greenish-brown toward mid March
2011.

The bacteriological water quality data for this site are presented in Table 73 with a
statistical summary provided in Table 74.
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Table 73 Analytical results for Lake Rotokare
. Conductivity . .
Time @ 20°C Bacteria Temperature | Turbidity
Date , . Faecal
(nos/100ml)
15.11.10 1010 11.8 - - - 18.8 26
24.11.10 0810 11.8 37 1 39 19.3 1.9
30.11.10 0835 11.9 1 <1 1 20.8 5.0
15.12.10 0835 12.0 5 1 7 20.3 8.6
13.01.11 0800 11.8 3 16 216 5.9
31.01.11 1120 11.7 23 110 23 19.1 3.8
16.02.11 1425 121 23 28 23 237 2.1
28.02.11 1425 17.0 12 4 22.7 44
15.03.11 1050 18.8 15 36 15 204 48
30.03.11 0915 11.6 1 39 1 18.7 24
12.04.11 1150 11.8 17.8 1.0
Table 74 Statistical results summary for Lake Rotokare
Parameter Unit Number Minimum Maximum Median
of samples

Conductivity @ 20°C mS/m 1 11.6 18.8 11.8

E. coli nos/100ml 9 1 37 5

Enterococci nos/100ml 9 <1 110 16

Faecal coliforms nos/100ml 9 1 39 7

Temperature °C 11 17.8 237 20.3

Turbidity NTU 11 1.0 8.6 338

In general, bacteriological water quality was very good, as might be expected for a
small, bush clad lake with only small inflows and relatively low wild fowl numbers.
Conductivity levels were relatively stable (7.2 mS/m range) through the period
emphasising limited variation in inflow during the season, while water temperatures
varied over a moderate range of 5.9°C with a maximum of 23.7°C recorded in mid
February 2011. Turbidity was moderate (median: 3.8 NTU) with the range (7.6 NTU)
reflecting the variability in abundances of suspended algae in the water column
during the season. Maximum turbidity (8.6 NTU) was coincidental with a peak in
cyanobacteria concentration in mid December 2010.

No bacterial counts approached or entered the “Alert” or “Action’ levels on any
occasion during the season although it should be noted that 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 related to cyanobacteria level exceedances of
guidelines (see below).

3.2.16.1

Microscopic scans of 12 samples during the recreational monitoring period found a
moderate cyanobacteria population in November 2010 but elevated concentrations
present throughout the period from mid December 2010 to mid February 2011.
However, these peak concentrations were far lower than maximum numbers found
during the 2009-2010 period (by up to 177,000 cells per 100 mls). The results of these
analyses are presented in Table 75 and illustrated in Figure 53.

Cyanobacteria
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Table 75 Cyanobacteria counts (cells/ml) for Lake Rotokare
[Health warning: > 15,000 cells /ml]
anobacteria total cell count . .
Date Cy: Principal species
(cells/ml)
15.11.10 8,800 Anabaena
24.11.10 7,500 Anabaena
30.11.10 12,600 Anabaena
15.12.10 33,000 Anabaena
23.12.10 25,500 Anabaena
13.01.11 33,000 Anabaena
31.01.11 16,500 Anabaena
15.02.11 18,200 Anabaena
28.02.11 10,200 Anabaena
08.03.11 6,100 Anabaena
15.03.11 10,400 Anabaena
12.04.11 815 Anabaena
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45 |
40 -
35 |
E 30
2
g 25
8 20
= i Guideline
15 J---mmmmmmmmm oo -t
10
ol I I|
0 T T a T
] N S N N N N
Figure 53 Cyanobacteria counts (cells/ml) at Lake Rotokare [Health warning: >15,000 cells/ml]

Moderate counts of Anabaena found in the lake in November 2010 did not necessitate
installation of a blue-green algal hazard warning sign by the STDC upon advice from
the Taranaki Area Health Board. Increasing counts exceeded the health guideline
[15,000 cells/ml] by mid December 2010 at which time STDC erected signage at the
lake and road access but the boatramp was not locked. Anabaena concentrations
remained relatively high through summer peaking at about 33,000 cells/ ml in mid
January 2011 before decreasing gradually through late January-March 2011 with no
occurrence of the Microcystis bloom which had been found toward the end of the
2007-2008 season. However, low population of Microcystis were found in late
February through to mid March 2011.

Warning signage was displayed adjacent to the boatramp from mid December 2010
until mid March 2011 but, although no primary contact recreational usage of the lake
was recorded at the time of sampling surveys, recreational use of the lake was
possible as the boat ramp remained unlocked. Potential water-based recreationalists
were re-directed to Lake Rotorangi, some 10 km further to the east of Lake Rotokare.

A late season survey in mid April 2011 found a significant decrease in counts to
approximately 800 cells/ml, all of which were Anabaena.



General data summary

A comparative summary of results of the fifteenth summer bacteriological quality
freshwater survey involving fifteen contact recreational sites in the Taranaki region is

provided in Table 76. Results are also illustrated in Figure 54 for each of the
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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 76 Statistical summary of results for the sites sampled in the SEM freshwater contact
recreational water quality survey, 2010-2011
Conductivity | Faecal | g oo ) »
. Temperature coliforms Enterococci | Turbidity
Site @ 20°C (nos/100
(°C) (nos/100 (nos/100ml) |  (NTU)
(mS/m) mi) ml)
Median 224 13.2 34 34 37 1.4
Lake Rot Minimum 19.1 12.3 6 6 4 0.6
aKe Hotomanu Maximum 250 15.9 150 150 400 48
No. of samples 13 13 13 13 13 13
Median 12.3 12.7 54 54 35 0.7
Waiwhakaiho River Minimum 14.4 10.0 4 4 1 04
at Merrilands Domain | Maximum 22.0 15.2 210 200 100 1.7
No. of samples 13 13 13 13 13 13
Median 145 9.4 180 160 260 0.7
Patea River at King Minimum 114 8.6 54 54 29 05
Edward Park, Stratford | Maximum 18.0 9.9 610 610 550 1.2
No. of samples 13 13 13 13 13 13
Median 19.1 4680 4 4 3 18
Patea River at Minimum 15.6 4570 <1 <1 <1 6.4
boatramp, Patea Maximum 21.0 4730 33 33 24 35
No. of samples 13 13 13 13 13 13
Median 15.6 12.3 150 140 120 1.7
Waingongoro River at | Minimum 12.8 11.0 32 32 17 1.3
Eltham camp Maximum 18.9 15.4 500 490 560 2.7
No. of samples 13 13 13 13 13 13
Median 19.2 17.0 110 100 98 23
Waingongoro River Minimum 14.8 14.2 8 8 20 15
at Ohawe Beach Maximum 20.6 21.8 200 180 430 32
No. of samples 13 13 13 13 13 13
Median 19.1 184 86 76 100 1.3
Kaupokonui River Minimum 17.0 142 20 20 16 1.0
at beach domain Maximum 224 3130 360 340 380 1.9
No. of samples 13 13 13 13 13 13
Lake Opunake m;e(_iian 189 13.7 84 80 48 12
adjacent to boat ramp inimum 16.6 124 8 8 12 09
Maximum 227 20.0 3800 3800 700 280
No. of samples 13 13 13 13 13 13
) Median 18.0 57.0 180 180 150 0.7
pimaty Stiam &t | Winimum 142 92 28 28 3 04
(near mouth) Maximum 20.8 4220 420 410 890 78
No. of samples 13 13 13 13 13 13
Median 16.0 15.2 2800 2700 2300 32
Waimoku Stream at Minimum 13.0 145 1300 1300 230 22
Oakura Beach Maximum 17.9 16.8 17000 13000 12000 36
No. of samples 13 13 13 13 13 13
Median 18.8 1.8 110 100 96 05
Oakura River Minimum 15.7 7.0 19 19 5 0.3
d/s of SH45 bridge Maximum 21.0 478 290 290 300 0.5
No. of samples 13 13 13 13 13 13
Median 19.6 775 76 76 37 26
Waitara River Minimum 17.0 182 20 19 9 1.2
at town wharfWaitara | Maximum 23.2 2340 570 570 230 16
No. of samples 13 13 13 13 13 13
Median 19.9 4700 4 4 3 1
Urenui River Minimum 15.2 4620 <1 <1 <1 2.7
at estuary Maximum 214 4750 28 28 150 23
No. of samples 13 13 13 13 13 13
. Median 17.7 10.0 170 170 88 0.9
m:gﬂi”uﬂ;m’g& Minimum 143 9.4 110 100 4 06
(Everstt Park) Maximum 19.8 10.5 350 320 240 20
No. of samples 13 13 13 13 13 13
Median 20.5 8.2 28 25 19 1.8
Lake Ratapiko atboat | Minimum 15.0 6.7 13 13 1 1.1
ramp Maximum 223 8.9 140 140 35 32
No. of samples 12 12 12 12 12 12
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2010-2011 Range and Median Enterococci counts for each site
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Figure 54 Ranges and medians of bacteria numbers recorded from all sites by
the SEM programme over the 2010-2011 survey season
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Compliance with the 2003 guidelines has varied at the fifteen freshwater contact
recreational sites sampled during the survey period (Figure 53 and Table 77) but not
to the same degree as recorded in previous seasons. In relation to the guidelines, only
one site (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,
this was also the only site with the median count in the “Action” (>550 E. coli per
100mls) mode, whereas no other sites had median counts in the ‘Action” or “Alert’
modes.

Table 77 Number of occasions single sample E.coli counts entered the ‘Alert’ and ‘Action’ modes
and percentage [%] of samples which fell below these modes (ie complied with
guidelines). [ Note: the latter is consistent with MfE reporting of national compliance with
recreational guidelines (www.mfe.govt.nz/environmental-reporting) ].

Site ‘Alert’ mode ‘Action’ mode
Lake Rotomanu at western beach 0 [100] 0 [100]
Waiwhakaiho River at Merrilands Domain 0 [100] 0 [100]
Patea River at King Edward Park, Stratford 0 [92] 1 192
Patea River at boatramp, Patea 0 [100] 0 [100]
Waingongoro River at Eltham Camp 0 [92] 1 192
Waingongoro River at Ohawe Beach 0 [100] 0 [100]
Kaupokonui River at beach domain 1 [92] 0 [100]
Lake Opunake at boat ramp 0 [77] 3 [77]
Timaru Stream at Weld Road 4 [69] 0 [100]
Waimoku Stream at Oakura Beach 0 [0] 13 [0]
Oakura River at SH45 1 [92] 0 [100]
Waitara River at town wharf, Waitara 1 [85] 1 192
Urenui River at estuary* 1 [92] 0 [100]
Manganui River at Everett Park 2 [85] 0 [100]
Lake Ratapiko at boat ramp 0 [100] 0 [100]

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

Five sites maintained counts below the ‘Alert’ mode at all times throughout the
season (compared with two sites over the 2009-2010 season), while five other sites
maintained counts below the ‘Action’ mode (Table 77) at all times. In terms of the
overall monitoring season, ten ‘Alert’ levels (5% of counts) and nineteen “Action’
levels resulted over the period representing an overall 85% compliance with contact
recreational guidelines (compared with 72% compliance in the 2009-2010 season).

Overall, a range from relatively good to good bacteriological water quality was
measured at the fifteen sites. In terms of results to date, this represented an
improvement influenced to some extent by a relatively dry spring period and a
marked reduction in the volume and number of dairy shed ponds wastes discharged
to natural surface water, particularly prior to mid-season. 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, Lake Ratapiko, and at the most estuarine site
(Urenui River) which was strongly influenced by seawater penetration during high
tide conditions. 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:

Urenui River at estuary

Patea River at boatramp, Patea

Lake Ratapiko

Lake Rotomanu

Waiwhakaiho River at Merrilands Domain
Waitara River at town wharf, Waitara
Kaupokonui River at beach domain

Lake Opunake at boat ramp

Oakura River d/s of SH 45 bridge
Waingongaro River at Ohawe Beach

1. Waingongoro River at Eltham camp

12. Patea River at King Edward Park, Stratford
13. Manganui River at Everett park (d/s of Kurapete Stream)
14. Timaru Stream at Weld Road (near mouth)
15. Waimoku Stream at Oakura beach

PO XN W

The biggest improvement in ranking, in comparison with the 2009-2010 season,
occurred at the Waitara River and Lake Opunake sites while the two lowest rankings
remained the same. Although, the Waingongoro River at Ohawe Beach slipped
furthest down in the rankings (where it was ranked sixth lowest) in terms of
seasonal median bacteriological water quality, there was minimal change in this
median E.coli count between seasons (an increase of 4 E.coli/100 mls) reflecting the
overall improvement in bacteriological water quality across the region’s sites in 2010
-2011.

Comparison with fourteen previous summers’ surveys

A statistical comparison of each summer’s survey E. coli data is presented graphically
in Appendix V for all sites. Shorter data periods exist for the Waimoku Stream at
Oakura beach which was included in the programme in 1999-2000 for the first time,
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, and the site in the lower Waitara
River which was added in the 2009-2010 season.

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

Trending of season’s median E.coli counts at each site, with a minimum of ten years’
data, was undertaken statistically for the period 1996 to 2011. Only three sites
showed statistically significant (p< 0.05) trends in median E.coli counts and the two
of these sites which were significant after FDR were:
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® Oakura River below the SH45 bridge had a strong trend of increasing median
E.coli numbers over the fifteen year period to date which was significant at p<
0.01 after FDR application.

*  Waimoku Stream at Oakura beach had a strong trend of increasing median E. coli
numbers over the twelve year period to date which was significant at p<0.01 after
FDR application. This trend has been strongly influenced by higher counts since
2006 coincident with high numbers of wildfowl with access to surface water.

The Oakura River site’s seasonal median E.coli counts did not approach contact
recreational “Alert’ (or “Action”) guidelines whereas all seasonal median counts at the
Waimoku Stream site were in the “Action” mode. A ranking of the order of the
significance of the temporal trends at those sites with a minimum of ten seasons’
data (eleven sites) is provided in Table 78.

Table 78 Ranking of sites in terms of significant temporal trends in median E.coli counts
over the period 1996 to 2010 [significant at p< 0.05 and p<0.01]
Site Location Vﬂid p-level corre':::ed p Trend
value

Waimoku Stream Oakura Beach 12 0.0002 0.0026 T
Oakura River d/s SH45 bridge 15 0.0033 0.020 Tt
Waingongoro River Ohawe Beach 15 0.017 0.066 H
Lake Rotomanu Western beach 15 0.151 0.454 T
Urenui River Urenui estuary 15 0.216 0.519 {
Kaupokonui River Beach Domain 15 0.366 0.615 1
Waingongoro River Eltham Camp 10 0.410 0.615 1
Manganui River Everett Park 15 0.482 0.643 1
Waiwhakaiho River Merrilands Domain 15 0.691 0.784 1
Timaru Stream End of Weld Road 14 0.774 0.784 T
Patea River King Edward Park 10 0.784 0.784 {

In summary, two sites have shown a significant (increasing) temporal trend in
seasonal median E. coli counts. The other insignificant trends indicate gradual
improvement (five sites) or deterioration (four sites) in seasonal median E. coli
counts. With the exception of one seasonal median count at each of the Timaru
Stream and the Kaupokonui River sites (which both entered the ‘Alert’ mode in the
1996-1997 season), none of these 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,
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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 2010-2011 survey period and
every instance of exceedance of standards was advised to the appropriate authorities.
Few follow-up investigations were necessary over the 2010-2011 season and there
were few issues with dairy wastes disposal systems contributing to elevated counts
in receiving waters. A noticeable reduction in dairy discharges to surface water over
the earlier part of the season was coincidental with improved bacteriological water
quality. In most cases, mainly at lakes, wildfowl contamination was responsible for
elevation in counts, particularly where public feeding of ducks and geese
encouraged large numbers of birds at recreational sites. Very few isolated instances
were related to localised rainfall and on very few occasions, particularly during
lengthy low 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 could assist 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).

Cyanobacteria were absent from the four designated monitoring sites with the
exception of Lake Rotokare where, although numbers were lower than found in the
previous three seasons, they exceeded public health levels for a two month period
between mid December, 2010 and mid February, 2011.



81

Recommendations

As a result of the 2010-2011 summer freshwater contact recreation bacteriological
survey it is recommended that:

1.  THAT the 2011-2012 survey be performed at fourteen regular sites [Waimoku
S. excluded] continuing with the existing sampling protocols during the season
extending from 1 November to 31 March and (into April, if necessary).

2. THAT the 2011-2012 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.

3. THAT the 2011-2012 summer survey includes cyanobacteria monitoring at the
three lake sites , the principal river usage site (Waiwhakaiho River at
Merrilands Domain), and an additional lake (Rotokare) site.

4.  THAT follow-up sampling be performed as deemed necessary by TRC staff.

5. 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.

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

7. THAT the appropriate statistical trend detection procedures be applied to the
data and reported in the Annual Report
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MAC assessments for all sites
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Feessessment of the MACEndL
ireconcilanls Falomun! |

SIC T Iequiied or diess
1 a5 Canyery e grads

Iiieconcilable Folamap

~ SFRG i Result
Site name wRHOJ0E00
SFRG Aszeszment Poar

Save thiz SFRG Assessment to a Singls Summary Fils
Presz ""Save az 2 Single Enlry File" to zave the SFRG, MAC,

Hame of ste from the MAC fle:  WKHOODS00 ‘

AL Data Surmany

Sampling Sarpls Mediar Mumber of exceedances Daps h Comnplance
L S [E. coli /100l | | E.cof / 100 mL | |Fdavs © 50/ wear )

2600 to S50 »BA0

2009 13 1ol 1] 92 %
2008 13 450 1] ] 100 %
2007 13 480 1] ] 100 &
2008 13 480 1 ] 100 %
2005 ik 3.0 1] ] 100 %
Tals ES 480 1 1 48 ®

Caleudate HAL

Prazs ' Caleulata MAC to determne a MAC asseszment

- MAL sl
MAT calegon B 55%1e [#100 mL) 2075
|rkerin B ezul? Interm [ ata Set [ Syears, o < 100 zamples used|

Save MAC Azzeazment

Fress "Save MAL Fepart™ to sawe this MAL azesssment

2nd 5IC aszezsments and the MAL and 51 data in ane file.

Save as a Single Enry File |

Save SFRG Ass=ssment bo a Mulliple Surmmary Fiks

Fress "5 ave b datanase fomna: file” to save summany data
&2 ONE ToW in & commadeimeted file.

™ Piirt Ihe colurn labeis to the fie ' ColrnLabeisFiesh <"

Save o [atabaze lormat Filel

0k




Patea River at Stratford

Freshwater MAC Assessment i

Zl Freshwater Suitablility for Recreational Grade [
Irnpait MaC D ata WAL A Rzl
’V Piess "lmporl Data” ho rebieve & nevs MAC dala =t Impert data |‘ WAL Assorarnant o
Sile Name Inkerim Azsessmert? Intzir Dok St [« 5 peans, or < 100 zamples used)
’V Mame of site: hioen the MAC e PATOO0297 ‘ o R
~ MAC Diata Surmary Sl EnE High
Sampirg Sample Madan Mumber of excesdarces Dayz in Compliance Frimary SIC Irnpact T Irkenzive agiculluial use
Seasan E [E. oA 100 m_) | E.cali 4100 mL ] [%days « B8O/ year |
260 ta 550 +EED - Calculste Marine SFRG
2009 12 2601 4 2 24 % Press "Caleulate SFRG" to determire a SFRG aszesmment Calzulate SFRE
ity 1 A £ ! = B cesrment of tre WAL ard 2 or SIC b reguirsd or press =
2007 13 2901 3 4 ED % “irecanel=blz Followlet i assian & conyeralve arade lirecsnciaslc Fallowis
2006 13 2001 3 1 2%
—SFRG A il Fesult
005 12 0 5 3 TEE
Site name PAT 00237
Tetal B4 24001 17 1 3%
SFRG Azsezement e Poor
Calculate MAC
Press “Calculae MALY b delermine a MAL assessment - Save this SFRG Asszssnent 10 a Sngle Summary File
Fress "Save as anale Entry File” 1o zave the SFRG. Mal, i i
~ MAC Result and 5IC aressemenis and e MAC and SIC data h one fls —IS"” el
MAC catagon D 6%l /100 mL) 280.0 —Save SFRE Aszeszmant to a Mullipls Summary Fil
Interm Aezut? Irterim Data Set (< S years, o < 100 samples used) Press "Save to databoze farmat fle'" to save summary data

3% 0NE 10w in a comma-delimeted fle.

Save MAC
’V Prasa "Save MALC Report” 1o zave thiz MAL assaszment.

Save MAC Report |
Ok |

[ Piirk the coiumn labels ta the fle "Columnl abal:Fresh bt

Szve lo Databzze fomat File

ok |

Patea River at boat ramp, Patea

Freshwater MAL Assessment

x| Freshwater Suitablility for Recreational Grade J

—MAL A Rezul:

Impcit WAL Data
’7PIESX “Import Data'' to relneve a new MAC data sat

Import daa ‘

AL Azzessment 5

Interm Assessmant? Interim [ata Sef (< 5 years. or < 100 samples used|

Site Marre
’7 Mame of ste o the MAL fie:

‘ SIC Aszeszsment Resuts

PATIONSES
—MAL Data Summar SIC Assassment High
Samping Saripi Mediar Mumber of ssczedance: Days in Corplance Frimary 31C Impact ¥ Iriensive agrcJbural use
Skl 28 (E coli/100mL)  (E. coli/ 100mL) [adays < 550/ pear | ;
JED o 650 S5ED Calculate Marine SFRG
2009 i3 1.0 i} i] 100 % Press 'Caleulabs SFRG" to deterrine 2 SFRG asssssment Calrulate SFRG |
2008 13 a0 0 0 1 % Fe=ssessment af the MAE and { o SIE s equied o s —
2007 13 5q il 0 1% ireconpilasls Falonun! o assion o sonveative grode |resanciatle Falanun
2008 13 10.0 1 a 100 % _SFRG & Rasult
BEl 2 A L 2 e Site name PATOC0305
Totd 52 g0 1 a 100 %
SFREG Azsaszment Paar
Calculate HAC
IVP'E“ MLl e MAL b diarire = MAL stssssmart  Save thiz SFRG Aszessment ko a Sngle Summaly File
Press “'Bave as a Single Enlry File” to zawe the SFRG, MAL, D o |
PAAC Flesudts and SIC aszessments and the MAC and S1C data in ane file. S o
MAL calegory A 95%ile 14100 L) 865 - Save SFRG Asssssment to a Mulinle Surmary Fie
Inkzrirn A ezult? Interim Drata Set [« & years, o < 100 zarmple: uzed) Fress "5 ave o datshase foma: file' to save summarng data

Save MAC Assesarment
Fres: "Save MAC Reoorl o save this MAC assessment,

Save MAC Repart ‘

o5 one row in a commarosimeted file.

™ Piirt the colurn labels to he fie 'ColmnLabeisFiesh.

0k

Save o[ atabaze lomat Filel

Ok




Waingongoro River at Eltham camp

Freshwater MAL Assessment

|

Fresz “Impart Data” to ietnevs & new MAC data zet

"Imnurt HALC Data

Impart data | ‘

Site Mame
’V Meme of site fiom be MAC e ‘wGEEIN0432

~SIC t Result:
—hAC Data Surmmang 5IC Assessinent High
S ampling Sampls Median Mumber of erceedarcas D ayz in Complancs Primary S1C Impact 7: Intensive agncukural Lze
Seaton S22 [E. coh A100mL | [E. coli/ 100 mL ] [Zidays < 550/ yea | - ;
260 b 5EO LEED -Caloulate Manre SFRG
2003 13 1601 1 1} 100 % Prezs "Caloulate SFRG" ko datermine o SFRG asszssment
2008 13 130 1 o 100% Feassesement of the MAT 20d s SIET: reguied o orses ¥
2007 13 160.1 3 0 100 % recancilatle Eollawur i assgn & canvervEtvE grade Irecatzichie Folowin |
2006 13 1101 1 1} 100 % _SFRG A e
2005 13 1301 1 a 100 % Ele harie WEGIOE
Total ES 13011 7 1} i
SFRG Asseszmert: Poor
Calculata MAC
’V Fress 'Calculsre MAC' bo determine 3 MAC assessment Save thiz SFRG Azsessment to & Singe Surmay Fils
Freze "Save az a Singke Ertrp Fie' to cave the SFAG, MAC, . y |
—MALC Regult and 51C azzessments and the MAT and SIC data in one file. Pl B
HAC calegow c 35%ile (00 mL] 3600 — Sawve SFRG Azzezzment ta a Mukiple Summary File
Interim Flesut? Intzim Data St [ 5 yeas, o « 100 samplss used) Fres: "Save to database lormat fils” to save summary data & ave o Databass format File
a3 one fow in a comma-dalimetad file. SYe 0BRSS IO T |
SaveMALC A t
’VPfcas "Save MAC Repor' ba save this MAC assosamert. Save MAC Report |‘ [ Print the colurn labels b the e Comnl abekFrask bt

MAC Azseszzmert Aedtz
WAL Azzesemert C
Irterim Assessment?

Inteiim Diata Set (< 5 vears, ar < 100 zamples used)

Ok |

Ok

Freshwater M

nent

Waingongoro River at Ohawe beach

Impoik MAC Data
’V Fiezz Ympoit Dats lo relners & new MAC dala s=t

Site Name
[ Nezme o bz from the MAC Rl WREGDO0995 |

“MAC Dista Summan:
Samplhg Sample Madizn Mumber of axcesdances Drays in Complancs:
Seazon size [E. coli /100 | |E. coi /100 mL ] |rdays ¢ 550 vear |
260 ko BE0 +B60
2009 12 = =31 [u} 1 f=v i
208 13 1201 1 1 TR
2007 12 oa o 3 X
2006 13 100 2 0 100 %
2008 12 5D 1 o 100 %
Totd it 1001 4 5 R
Calculate Mal
’V Piess 'Calculste MAC b detsrmine & MAT asssssment
MAL Rezulis -
MAC categon o 952k (100 mL) 025
Irteim Resuk? Intetim Dats Set [« 5 peare, or < 100 zarples uzed]

Sawe MAC
’V Fiezz 'S aws MAC Aeporl' lo save thiz MAC azzessmenl.

Saus Mo Fepor ”
Ok,

=
MALC A R et
MAE Azvassment o
Interim Azesgemen: Interim Diatz Set [£ 5 years, o ¢ 100 eamples used)

SIC Assezzzment Flesuks
SIT Assesament High
Prmearp SIC Impact 7 Irkenzve agneubral uss

- Calculze Marne SFRG
Frezs “Colculzte SFAG" to oeberming a SFRG asseszment

Seay
e

ment o the M and i on SIT T rEqured

I e Pl o assi o corierative Iriecnslase Pl iy

—SFRG A Flesuks
Sile name WGEO00ES
SFRG Aszeszment el Fool

—Save thiz SFRG Ascessmenl to a Single Summan Fie

Fiesz 'S ave gz a Sinde Enine Fie" jo save the SFRG. MAC.
and 51C azzesemants #d the MAC and SIC dafa in ane He.

Siave &z o Sngks Erbw File

—Save SFRE Azsagement bo a Mulliple Surmary File:

Pres: 'S ave to database foimat fla” to gave summany dsta
a3 ane rov in a camma-delmated bl

Save bo Dalabace farmat Fis

I Frat the calunn labels bo boa file ' CobannlzheleFrash b,

o




Kaupokonui River at beach domain

Freshwater MOC A

Impoit MAL Data
Piess "Tmpoit Dat=' 1o relieve a nes MAC dala s=t

Impret detey | ‘

Sie MName
[ Mame ol stz from the MALC fils: KFk.002335 |

HAC Dta Summan
Sampling Sample Medizn Mumber of excesdances Diayz in Complancs.
Seamn s (E i 00| |E edis 100mL] [y < 550 veer )
2l ko 550 Bl
2004 12 100l 2 o 1mx
2008 13 Zi0) = 1 =i 4
2007 13 7rn 1 1 R
2006 13 1404 a 1 PXxE
2006 13 160 1 ] 100 &
Tetal (3] 1004 7 1 =8 4
“Calculsts AT
Piess 'Carulste Al 1o detsrmine a WMAC amsssment Y
—MAC Rl
MAC categon ] 5%k (1100 L) 6175
Infenm Flaauk? Intenmn Data Set [< 5 pears, o « 100 sarples used)

Save MAC Aasessment
Press "Sars MAC Report'’ lo save i MAC assessmant.

Save MAC Hepar I‘
Ok

MALC A ¥ HecLit:
MAE Azvassment o
Interim Azesgemen: Interim Diatz Set [£ 5 years, o ¢ 100 eamples used)

SIC Assezzzment Flesuks
SIC Assessment
Prmearp SIC Impact

High

7 Irkenzve agneubral uss

- Calculze Marne SFRG

Frezs “Colculzte SFAG" to oeberming a SFRG asseszment

et e e

o S0 e requrad

e AR ST

iy il Frif s 7 A et 2 InEcansiase Pl iu g
—SFRG A Flesuks

Sile name EPE0005335

SFRG Aszeszment el Fool

—Save thiz SFRG Ascessmenl to a Single Summan Fie

Fiesz 'S ave gz a Sinde Enine Fie" jo save the SFRG. MAC.
and 51C azzesemants #d the MAC and SIC dafa in ane He.

Siave &z o Sngks Erbw File

—Save SFRE Azsagement bo a Mulliple Surmary File:

Pres: 'S ave to database foimat fla” to gave summany dsta
a3 ane rov in a camma-delmated bl

I Frat the calunn labels bo boa file ' CobannlzheleFrash b,

Save bo Dalabace farmat Fis

o

Freshwater M

Impoik MAC Data
’V Fiezz Tmpoit Dats" lo relics a news MAT dals s=t

Import deta I‘

Site Name
[ Nezme o bz from the MAC Al LOPOOCO0 |

~MAL Diata Summan:
Samplhg Sample Madizn Mumber of axcesdances Drays in Complancs:
Seazon size [E. eoli 2100wl | |E. coi /100 mL ] |rdays ¢ 550 vear |
260 ko BE0 +h60
2009 12 2204 =} o 100 %
208 13 01 = 2 (R4
2007 12 1201 2 1 2XE
2006 13 1l 1 3 TH
2008 D oo o o azx
Totd 52 160 10 fi (=04
Caiculate kAT
’V Piess 'Calculste MAC to debsrmine a MAT ass=ssmen:
MAL Rezulis -
MAC categon o 952k (100 mL] 12420
Irteim Resuk? Intetim Dats Set [« 5 peare, or < 100 zarples uzed]

Sawe MAC
’V Piezz ' ave MAL Aepal lo save iz MAC azzeszmenl.

Saus Mo Fepor ”
Ok,

Lake Opunake

&Ll

MAL Aszessmernt D

Inteim Aaassment? Inbzrmn Dizka St (< & years, on < 100 szmples used)

SIC A

SIC Azzecement
Prirran SIT Impact

High
10 The incidence and densty of Bidlie

Calculste Maiine SFRG
Fress "Caleuabs SFRG" to deteimine a SFRG assszsmen]

el L= ke s < (equieds

recanrabls Solliun

an a convervabve grade nesrniahl= Follag
~SFRG & + et
Sie name LOF0n00aT
SFRG Azsssament Wen Foor

—Save thiz SFRE Aezessment ta 2 Single Summarp File

Precs "Sawve =2 a Single Enty File” ta 22ve the SFRG. MAL,
and 5IC assswsmerts and e MAL and SIC dala in one fil=

—Save SFRE drserement 1o a Mutiple Summaly File:

Save a3 Sindle Entny File

Fress "Save to dalabaze fomal fie" jo save surmany dats
a¢ one raw in 3 comma-delimeted fils.

™ Piint the colure labeks to the fik “CokrnLzbel:Sres st |

Save to Database format File

—




Timaru Stream at Weld Road

X

Impot dta

Fraga "Tmpori Dska’ o retrieve a nev MAL data gat

’—Imon MAC Datz

Sibe Mzme
|V Hame o site liom he MaC fle.  THMRDO043T

MAL Daks Summans-
Sampling Sample Median Mumizer of ekceedsnces Dayz in Complance
Seamn see(E i fD0ml| [ colif 1D0nl] [#sdays < 50/ veze )
2E0 to BE0 »850
] 13 2301 b 1 R
2008 12 2301 LS o 100
2007 13 1401 2 3 tiR: 1
2006 13 01 2 0 100%
2006 13 2200 i o 100
Towd 5 201 14 4 B
Calculete MAC
’V Prass 'Calouate MAL" to determing @ MAC aszassment
~ WAL Rl
MAL calegory o 95z [A100 L) =]
Irterin Result? Irberin Diata S [« 5 pears, o) < 100 zamples used)

Siave WAL Azs=ssmen -
Prass "Save MAL Repar” bo zave iz MAL aszeszment.

Sane MACAecat ||
1] I

 ecreational Grad; x|
MAC Rezuli
MAC Azeeszment 5]
Irietim Azgazement? Int=rim Dizka Set [« 5 years, of £ 100 zample: uged)

SIC Azszazament Azsults
SIC Azzessment High
Prriany S1C Impact T Intenzwe agnoubral uss

- Calculzte Matine SFRE

Fress “Calouate SFAG" to deteimne a SFAG asseszment

requrad o

TuErualive

fresarciatis Sl

—SFRG A k Rzt
Ske hame THRI0457
SFRG Asssssmet Ve Foor

—Save thi SFRE dszersment 1o 2 Singe Summan File
Fresz "Siave &5 0 Single Enby Fik" 10 ssve the SFRG.MAT. 3
and 5IC assszements and Ba MAL and 51T dala in ane s SO EA Al
—Save SFRG Asserzment fo a Mulbple Summary File
Precs "Save to databace fomnat fie” 1o gave summany dats 5
a3 one iaw i a commezdelimeled e s ]

I™ Print the colume labek fo the ik CobrnLebekrash st |

(N4

Waimoku Stream at Oakura beach

Freshwater MAL A:

Import MAC Data
Fiess mport Data® o efriswe & nee MAC dala s=t

Impart cata I ‘

Site Mame
[ Name of ske from toe MAC Hie:  Wamchu Steam |

~MALC Diata Summary —
Samgling Sample Median Mumber of exceadance: Drape in Complance
Season 28 (E ool 2100w | |E. cof 100 ml ) (Gidaps < 550 pesr )
260 to 550 +EEl
2002 13 240C a 13 0x
2005 13 1600 o 13 0%
2007 13 2100 o 13 0%
2005 13 30, 2 1 15%
2008 13 30 o 13 0z
Tokal =] 1600 2 =] 3%
Cakulate MAC
’V Piess 'Caludate MAC" to detemine 2 MAC asssssment
MAL Aesdts
WAL categoo o 953k (/100 wL) Eaatil]
Irbzrim RisUit? Irteim Dlata Set (< 5 pears, or < 100 samplas Lead)
Sawe MAL &
’V Fiess "'Sare MAC Repoit” to zaws this MAL aszessment. Save MALC Repart | ‘

DK

x|

ablility for Recreational Gr x|

MAL Rezuliz
MAL Aszessmernt D
Inteim Aaassment? Inbzrmn Dizka St (< & yeans, on < 100 szmples used]

SIC A t Rizsulr

SIC Agsacement High
Prirran SIT Impact 10 The incidence and density ol Bidlfe

Calculste Maiine SFRG
Fress "Caleuabs SFRG" to deteimine a SFRG assszsmen]

el Fellv

—SFRG A k Rt
Sie name ‘faimokis Str=am
SFRG Azsssament Wen Foor

—Save thiz SFRE Aezessment ta 2 Single Summarp File
Precs "Sawve =2 a Single Enty File” ta 2ave the SFRG. MAL, e Sindle Entny Fil 1
and 5IC assswsmerts and e MAL and SIC dala in one fil= 2fEEARIE PGl
—Save SFRE drserement 1o a Mutiple Summaly File:
Fress "Save to dalabaze fomal fie" jo save surmany dats . 1
a¢ one raw in 3 comma-delimeted fils. aeninbtbas At ke

™ Piint the colure labeks to the fik “CokrnLebel:Srech st

0F i




Oakura River d/s SH45

x| for Recreational Grade
“Impoart MAL Dala — = | MAC Assmassment Fesulls
Freas "Impart Dala™ lo reinese & new MAC daia set Impar: data I MAL Accasment C
e Mame Irtsiim Airessimert? Irterim Data Sel [« 5 peair, ar ¢ 100 samples Leed)
Mame of sie fomthe MACfle  ORRODO4ST SIC Assecament Hesuts
—MAL Data 5Summary SIC Agsezzmant High
Samping Sample Medan Hurber of pecesdoness Daps i Complarce Prneep SIC Impac T Intensive agrcuhial use
Semson SEE (E ok 100ml| ([ echA100mL ) [idaps < S04 e |
2600 H0 551 ~LCdcuae Mans SFRG
2003 12 1501 + 1 2x Press ' Colculate SFAE" ko del a 5FAG a: ek
2 13 1801 1 1] 00 & bEf te AT ahc /o ST T
007 13 1401 " 1 a2 oy lireczrzlzblz Folowp
2008 13 pebir] 4 o 100 % _SFREA S Eokl
20E 12 TeL 2 [t} oo Siarame. DFROO0497
Told BS 180 ] ! 9B &%
- — SFRG Azzessment Poor
-Calcudebe MALC —
Press Calculsbe MAC" b determine 3 MAL assessmen! —Save thiz SFRG Assesaman: to 3 Single Summens Fila
Presz "Save ax = Single Erbip Fle!' Io zav= the SFRG, MAT, i
~MAL R el 1T axzessmenz ard the MAT and SIC deta in one fle Save 303 Singe vy Fio |
AL categary c e (A0m] 4275 Save SFAG Azsezsment tn a Mulipe Summany Fil
Interin Rzl ? Interim Duata Sel (< §peals, ar< 100 carples usad| Fress "Save to datzbass format fle” 1o save summary dats
: - a5 orie (0w in & carrma-deimeted e Saveto Dalabase lomat il
~Save MAC Aszecment

Press S ave MAC Regoit' to save this MAC assassment

Save MAC Aepert I
OF. I

I Frinl the coimn lehets b the fle "CobmnlabelsFrech bt

ok |

Urenui River at estuary

Freshwater M

=
Import MAL Data MALC A ¥ HecLit:
’V Fiezz Ympoit Dats lo relners & new MAC dala s=t Irnpeet deta I ‘ MAL Aszezament &
Siell Interim Azesssment? Interim Diatz Set [4 5 years, or ¢ 100 camples ured)
[ Neme of bz from the MAC Al URHO004E0 | ol L AssEeusnien] Hesits
~MAL Diata Summan: SIC Asseszment Hich
Sarplng Sanpk Madizn Murrber of excesdances Days i Compliancs Prmearp SIC Impact 7 Irkenzive agnoubral ws
Seazon ShL [E. coli /100 | |E. coi /100 mL ] |rdays ¢ 550 vear |
60 b 650 BE( - Calculze Marne SFRG
200 13 10 o 0 100 % Fress "Coboulste SFRG" o determine o 5FRG asssazment Celculste SFRG
2008 13 70 0 0 100 % Seazerzmentof the MAC and . or SICTe requrad 7 T
s - i i 8 g e R e e e IliEcannlaHE Falhon
2006 13 i} o 0 100 % _SFRG A Fasubs
s i 0 = ! s Sile nare URND0480
Totd it 40 o 1] 100 &
SFRG Aszessment Fooe
Caiculate kAT
’V Piess ' Cakoulste MAD o ceterming & MAT assessmert —Save thiz SFRG Azcewsmen fo a Sindle S umman Fike
Fiesz 'S ave az & Singde Enin Fie" 1o save the SFRE. MAC. ;
M Al and 51C assszemants 2 the MAC and 51C dala in on Fe. —]5"‘” SR A O
MAL categon 4 kil (A 00wl 255 ~ 5ave SFRIG Assassment b a Mullipl Surmany Filk
Irteim Resuk? Intetim Dats Set [« 5 peare, or < 100 zarples uzed]

Sawe MAC

Pres: 'S ave to detabasze foimst fle” o save summany dsta
a3 ane 1w in a camma-delmeted file.

Piess 'S aws MAL Aepal lo save thiz MAC azzezzment.

(

Saus Mo Fepor ”
Ok,

Save bo Dalabace farmat Fis

I Freik o calumn labels bo b fils ' CobennlLebelsFrash b4,

o




Manganui River at Everett Park

=]

Impart MAL [ala - | MAC Assmassment Fesulls

Freas "Impart Dala™ lo reinese & new MAC daia set Impar: data I MAL Accasment C

SieName i | Irb=iimn &szesziner? Irbeiinn D ata Sel [ Spearz, or ¢ 100 samples (eed)

Mame of sie fomthe MACfle  MGMO0043E SIC Assezzament Fesuts

—MAL Data 5Summary SIC Agsezzmant High
Semping  Sampls Medar Hunber of paesdonces Diaps n Complarce Prrvzey SIC Impact : Inkessive aprcuhual use
Semson 6 [E b 00 mL | [E. coh /100 ml | [days < S0/ pmsn |
2600 60 551 ~LCdcuae Mans SFRG
2003 12 oo 2 1} 100 Preza ' Coleulote SFRE" b detemine o SFRG ek
2 13 1701 4 1] 00 & Sl e tAA AR EroTE e
007 iz 160 2 1 a5 Selmuict o assicr @ oo Iirecorel=bis Folowp
2008 13 1900 2 o 100 % — SFAE Asssssment Rasd:
20E 12 1201 o [t} oo Siarame. MENO4TS
Told BS B0 1 1 9B &
— SFRG Azzessment Poor
-Calcudeb= MAT -
Press ' Calulste MAC" b deberiiine o MAC asssssmenl —Save thiz SFRG Assesaman: to 3 Single Summens Fila
Presz "Save ax = Single Erbip Fle!' Io zav= the SFRG, MAT, i
~MAL R CTarnn e e bt IO saeasnaeemy e |
MAC categary & AR T Sinvm SFRIG Aszessment tn @ Wulipls Summany Fik
Interin Rezuk? Inberin Dala Sl [ 5 peaig, or< 100 eamphes upsd| Fress “Save lo datshass format il 1o save summanp dats
E i a5 orie (0w in & carrma-deimeted e Saveto Dalabase lomat il
~Save MAC Aszecment
Press S ave MAC Regoit' to save this MAC assassment Save MAL Aeport I I Frinl the coimn lehets b the fle "CobmnlabelsFrech bt

o | |

Lake Ratapiko

cr Suil  Recreati
Freshaaiatt = - xl Freshwater Suitablility for Recrcational Grade
Ipoit MAL Dsta MAL Assesssment Aewdls
’V Press ‘1mpott Dats'* fo refievs a new MAC data set Irnpeet deta I ‘ WAL Assosament A
Interim Azsssement 7 Int=rin D ata Set [ 6 pearz, or ¢ 100 samples uzed|
Sk Name
| Mzme of stz from the MAL fil: LRFODO050 | sic Rzt
~ MAC Dzta Summary SIC Arsessmenl High
5 . . Fri SIC Impect 7 Intenzi icukurzl
Sarplng 5 ampls tedian Hurber of encesdances [1ays in Complancs T st e
Seazon Hze i i
[E. ool £ 100w | |E. coi/ 100mL] [ricdays £ 560 yoar ] T
260 to 650 =060 .
208 12 160 il 0 10 % Piesz “Calculae SFRG" o deteimne a SFRG asaesmment Calculale SFRG |
2008 12 5 o o 100 % Fiesssenient of e tEE and o 5164 i
| resnrcie e Fellipt i Iirenatict sbls Folowig
2007 12 10 o o X
20068 13 2.0 0 1] 100 % —SFRG A + Bacub
2008 o o o 0 0 Site hame LRFO000SD
] il 128 i g e SFAG Azzersmet Pore
~Calculste MAC i i
Pusrs 'Cakulse MAD I determing o MAC - 1 Sewe this SFRG Aszezsmen io a Singls Summay Fle
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Lake Rotokare




Appendix i

High tide times






High tide times (NZST) at New Plymouth

for 2010-2011 sampling dates

Date Time of HT
Tuesday 9 November 2010 1129
Wednesday 24 November 2010 1107
Monday 6 December 2010 0950
Thursday 6 January 2011 1056
Monday 10 January 2011 1321
Thursday 3 February 2011 1001
Friday 11 February 2011 1451
Friday 18 February 2011 0936
Monday 21 February 2011 1149
Thursday 10 March 2011 1244
Monday 21 March 2011 1142
Friday 25 March 2011 1357
Tuesday 12 April 2011 1612







Appendix lli

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 gl:\;:ee: Algal cover Appearance Surface Bathers / Users Miscellaneous P;ivlic;:s P;ezv'i:::s
9 November 2010  |Fine 2/8 None Clear, brown N/R 0/2 (banks) If) mfel:;ks’ seagulls (lake 0 0.5
24 November 2010 |Fine 3/8 None Clear, brown N/R 0/4 (banks) Few ducks (lake lowered) 0 0
6 December 2010  |Fine 6/8 Et?rrfgign Clear, brown N/R 0/0 Few ducks and seagulls 0 0
6 January 2011 Fine, overcast |8/8 N/R Brown N/R 4/12 (banks) 0 0
10 January 2011 Fine 1/8 None Clear, pale brown N/R 0/7 (boating/banks) Few ducks 0 0
3 February 2011 Fine, overcast |8/8 None Clear, brown-green N/R 0/0 Few ducks 0 2
11 February 2011 |Fine 5/8 None Clear Ripples 0/3 (boating/banks) Few ducks 0.5 0.5
18 February 2011 |Fine, overcast |8/8 Suspended | Turbid, brown Calm 0/0 Few ducks 0 0
21 February 2011 [Fine 0/8 Extensive Brown Ripples 0/0 Few ducks 0 0
10 March 2011 Fine 0/8 None Blue-brown NR 0/0 Few ducks 0 0
21 March 2011 Fine, overcast |8/8 None Brown Ripples 0/0 Ducks common 0 0
25 March 2011 Fine, overcast |8/8 Abundant Clear, uncoloured Ripples 0/1 (paddle boarder) 0 0
12 April 2011 Fine 0/8 None Clear Ripples 0/0 Few ducks 0 0




Site

Waiwhakaiho River at Merrilands

(Site Code: WKH000800)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl:\;:ee: :c:\glglr Appearance [Z:;el-%gevn Bathers / Users Miscellaneous P;:\’I:c;:s P;ezv'i:::s
9 November 2010  |Fine 0/8 50% Clear D/S 0/0 0 05
24 November 2010 |Fine 0/8 80% Clear D/S 0/2 (bank) Dog on bank 0 0
6 December 2010  |Fine, overcast |7/8 20% Clear, brownish D/S 0/1 (bank) 0 0
6 January 2011 Fine, overcast [8/8 90% Clear D/S 0/3 (bank) Two dogs on bank 0 0
10 January 2011 Fine 1/8 N/R Clear, uncoloured D/S 4/7 (bank) One dog on bank 0 0
3 February 2011 Fine, overcast |8/8 40% Clear, brown D/S 0/0 0.5 2
11 February 2011 |Fine 5/8 Moderate |Clear, uncoloured D/S 2/0 0 0.5
18 February 2011 |Fine, overcast |8/8 Abundant | Clear, uncoloured D/S 0/0 0 0
21 February 2011 [Fine 1/8 Moderate | Clear, uncoloured D/S 3/0 Few dogs 0 0
10 March 2011 Fine 0/8 Thin Clear, uncoloured D/S 3/0 0 0
21 March 2011 Fine 4/8 Abundant | Clear, uncoloured D/S 01 (bank) One dog 0 0
25 March 2011 Fine, overcast |8/8 NR Clear, uncoloured D/S 0/0 0 0
12 April 2011 Fine 0/8 Moderate |Clear, green D/S 0/0 0 0




Site Patea River, King Edward Park, Stratford (Site Code: PAT000297)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud Direction of| , Previous | Previous
General Cover Algal cover Appearance Flow Bathers / Users Miscellaneous 24 hrs 72 hrs
9 November 2010 |Fine 08 | Thick mats Egjvtri]"ey clear, pale | pg 000 0 0
24 November 2010 | Fine 1/8 mgfs'“m Relatively clear, brown | D/S 000 0 0
6 December 2010  |Fine 4/8 N/R Clear, uncoloured D/S 0/1 (bank) Dog in river 0 0
6 January 2011 Fine, overcast |8/8 Thinmat  |Clear, green D/S 0/2 (banks) Few ducks 0 0
10 January 2011 |Fine 058 Thin mat Ee'a""e'y olear, pale | pyg 000 0 0
rown-green
3 February 2011 Fine, overcast |8/8 N/R Clear, uncoloured D/S 0/0 0 1
11 February 2011 |Fine 2/8 Present Clear, uncoloured D/S 2/4 (banks) 0 0
18 February 2011 |Fine 3/8 z\grde: q Slightly turbid, green D/S 3/20 (banks/fishing) 0 0
21 February 2011 |Fine 118 z‘é'rdez L |Signty turid,brown  [DIS 00 Few ducks 0 0
10 March 2011 Fine 0/8 NR Slightly turbid, green D/S 0/0 0 0
) Wide- . !
21 March 2011 Fine 3/8 spread Slightly turbid, green D/S 0/0 Few ducks 0 0
25 March 2011 Fine, overcast |7/8 Thin, Relatively clear, pale D/S 0/1 (fishing) 0 1.5
’ widespread |brown '
. ) Thin, . !
12 April 2011 Fine 0/8 widespread Slightly turbid, pale green | D/S 0/0 0 0




Site

Patea River, boatramp, Patea

(Site Code: PAT000995)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl:\;:ee: :c:\glglr Appearance [Z:;el-%gevn Bathers / Users Miscellaneous P;:\’I:c;:s P;ezv'i:::s
9 November 2010  |Fine 0/8 N/A Slightly turbid, green U/S (slow) |0/1 (boating) 0 0
24 November 2010 |Fine 0/8 N/A Relatively clear, pale green | U/S (slow) |0/1 (boating) 0 0
6 December 2010  |Fine 6/8 N/A Clear, pale green U/S (slow) |0/0 0 0
6 January 2011 Fine, overcast |7/8 N/A Turbid, grey-green (Li/usrges) 0/0 0 0
10 January 2011 Fine 0/8 N/A Relatively clear, green U/S (slow) | 072 (fishing) 0 0
3 February 2011 Fine 2/8 N/A Turbid, green-brown U/S (slow) [0/0 0 5
11 February 2011 |Fine 3/8 N/A Green -grey u/s 0/0 0 0
18 February 2011 |Fine 0/8 N/A Relatively, clear green U/S (slow) |0/3 (boating) 0 0
21 February 2011 [Fine 0/8 N/A Clear, green U/S (slow) [0/0 0 0
10 March 2011 Fine 0/8 N/A Slightly turbid, pale green  |U/S 0/1 (fishing) 0 0
21 March 2011 Fine 6/8 N/A Slightly turbid,pale green  |U/S (slow) [0/0 0 0
25March 2011 |Fine 3 |NA S:f:;'y turbid, pale brown- |, i) |0/4 (boating) 0 1
12 April 2011 Fine 0/8 N/A Slightly turbid, brown-green [U/S (slow) |0/2 (boating) 0 0




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

9 November 2010  |Fine 0/8 mats Relatively clear, uncoloured | D/S 0/0 0 0

24 November 2010 |Fine 0/8 H:?s Relatively clear, uncoloured | D/S 0/0 0 0

6 December 2010  |Fine 4/8 N/R Relatively clear, pale brown | D/S 0/0 0 0

6 January 2011 Fine, overcast |8/8 mggum Clear, uncoloured D/S 0/0 0 0
Wide-

10 January 2011 Fine 0/8 spread | Relatively clear, brown D/S 0/0 0 0
thin mats

3 February 2011 Fine, overcast |8/8 N/R Clear D/S 0/0 0 1

11 February 2011 |Fine 2/8 Present |Clear, brown D/S 0/0 0 0
Wide-

18 February 2011 |Fine 3/8 spread, | Slightly turbid, yellow D/S 0/0 0 0
thin
Wide-

21 February 2011 [Fine 1/8 spread, |Slightly turbid, pale green |D/S 0/0 0 0
thin

10 March 2011 Fine 0/8 None Relatively clear, pale yellow | D/S 0/3 (banks) 0 0

) Wide- . ,

21 March 2011 Fine 2/8 spread Slightly turbid, pale brown |D/S 0/0 0 0

25 March 2011 Fine, overcast |8/8 Mpderate, Clear, colourless D/S 0/0 Few sheep in adjacent 0 1.5
thin paddock
Wide-

. ) spread, ) )
12 April 2011 Fine 0/8 ihin Slightly turbid, pale brown |D/S 0/0 0 0




Site

Waingongoro River, near mouth

(Site Code: WGG000995)

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
9 November 2010  |Fine 0/8 Thin Clear, pale yellow D/S 0/8 (whitebaiting) No cattle u/s 0 0
24 November 2010 |Fine 1/8 Thin Clear, pale green D/S 0/8 (whitebaiting) 0 0
6 December 2010  |Fine 4/8 N/R Slightly turbid, brown Surging 0/0 0 0
) Wide- .
6 January 2011 Fine, overcast |7/8 spread Relatively clear, green D/S 0/0 0 0
10 January 2011 Fine 0/8 H:?s Relatively clear, pale brown | D/S 4/1 (fishing) 0 0
3 February 2011 Fine 1/8 N/R Relatively clear, pale brown | D/S 0/0 0 8.5
11 February 2011  |Fine 0/8 Present |Clear, green D/S 0/0 0 0
18 February 2011 |Fine 1/8 N/R Slightly turbid, brown D/S 0/0 0 0
21 February 2011 |Fine 1/8 NR Slightly turbid, green D/S 2/4 (banks) Few dogs in water 0 0
10 March 2011 Fine 0/8 NR Slightly turbid, pale green |D/S 0/0 0 0.5
21 March 2011 Fine 2/8 NR Slightly turbid, green Surging 0/0 0 0
25 March 2011 Fine 6/8 Moderate | Slightly turbid, green D/S 0/0 0 35
. ' Thin . )

12 April 2011 Fine 0/8 mats Slightly turbid, green D/S 0/0 0 0




Site

Kaupokonui River, beach domain

(Site Code: KPK000995)

Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud | Algal Direction of . Previous | Previous
General Cover | cover Appearance Flow Bathers / Users Miscellaneous 24 hrs 72 hrs
9 November 2010  |Fine 0/8 N/R Clear U/S (slow) 0/7 (whitebaiting/kayaking) 0 0
24 November 2010 |Fine 1/8 N/R Clear, colourless U/S (slow) 0/10 (whitebaiting) 0 0
6 December 2010  |Fine 4/8 N/R Clear, brown-green D/S (slow) 0/30 (banks) 0 0
6 January 2011 Fine, overcast |7/8 Moderate | Clear, uncoloured D/S 0/18 (fishing) 0 0
10 January 2011 |Fine 18 |wm  |Relatively clear, UIS (slow) | 4/30 (banks) 0 0
uncoloured
3February 2011 |Fine, overcast |78 |N/R gggﬂ"e'y dear,pale In ow) |01 (bank) 0 85
11 February 2011 |Fine 0/8 N/R Clear, uncoloured D/S 0/4 (banks) 0 0
18 February 2011 |Fine 28 |NR ;‘Z‘:ﬂve'y dear.pale |ging |0/ (fishing) 0 0
21 February 2011 |Fine 1/8 N/R Relatively clear, green  [U/S 0/2 (fishing) 0 0
10March 2011 |Fine g |wm |Pelatvelyclearpale ipg i o0 0 05
yellow
21 March 2011 Fine 3/8 N/R Relatively clear, green | U/S (surging) |0/0 0 0
) - 2 blue herons
25 March 2011 Fine, overcast |7/8 N/R Clear, very pale brown |D/S 0/5 (fishing/banks) 2 black shags 0 35
12 April 2011 Fine 38 N/R ;lrzl:zvely dear,pale | ps (clow)  |0/0 1 shag 0 0




Site Lake Opunake (Site Code: LOP000001)
Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud : Previous | Previous
General Cover Algal cover Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs
9 November 2010  |Fine 0/8 N/A Clear, brown Flat 0/0 Few ducks 0 0
24 November 2010 |Fine 1/8 N/A Clear, pale brown Flat 0/0 Few ducks 0 0
6 December 2010  |Fine 4/8 Floating mats | Clear, brown N/R 0/0 Bucks common; thick algal 0 0
’ surface scum
Dense
6 January 2011 Fine 5/8 floating mats | Turbid, dark-brown  |Flat 0/6 (jetskiing/fishing) Ducks very common 0 0
at edges
10 January 2011 |Fine g |Floatingmats | Relatively clear, pale | g e |5 (panks) Ducks common 0 0
common brown
3 February 2011 Fine, overcast |8/8 2‘;26 floating Relatively clear Flat 0/0 Ducks very common 0.5 7
11 February 2011 |Fine 1/8 Thickmats | Green-brown Ripple 0/0 Ducks common; algal scum 0 0.5
18 February 2011 |Fine 28 |Thick Green Flat 000 Eé’gl'jf common; some algal 0 0
Very
21 February 2011 |Fine 1/8 common, Green Flat 0/0 Ducks very common 0 0
floating
10 March 2011 Fine 0/8 Very common | Slightly turbid Flat 0/0 Ducks very common 0 0
21 March2011  |Fine 258 [Minimal S:f:r:'y turbid brown- | geje {010 Ducks common 0 0
' - Slightly turbid, pale Ducks extremely common on
25 March 2011 Fine, overcast |8/8 Minimal green Flat 0/0 lake and common on bank 0 6
12 April 2011 Fine 2/8 Minimal E::?my turbid, pale Flat 0/0 Ducks extremely common 0 0




Site Timaru Stream, near mouth (Site Code: TMR000497)

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
) Nil s
9 November 2010  |Fine 0/8 (sandy) Clear D/S 0/3 (biking) 0 0
24 November 2010 |Fine 0/8 Nil Clear, uncoloured gusrging) 01 (bank) Two dogs 0 25
6 December 2010  |Fine 5/8 Nil Clear, uncoloured D/S 0/2 (bank) Few seagulls 0 0
) ' us
6 January 2011 Fine, overcast |7/8 Nil Clear, uncoloured . 0/0 Few seagulls 0 0
(surging)
10 January 2011 Fine 1/8 Nil Clear, uncoloured D/S 3/6 (banksf/fishing) Two dogs on banks 0 0
3 February 2011 Fine, overcast |8/8 Nil Clear uis 0/0 1 8
' (surging)
11 February 2011 |Fine 1/8 Nil Clear, uncoloured D/S 0/0 0 0
18 February 2011 |Fine 1/8 Nil Clear uis 0/0 0 6
(surging)
21 February 2011  [Fine, overcast |7/8 Nil Slightly turbid (Li/usrging) 01 (bank) Seagulls and horses 0 0
10 March 2011 Fine 0/8 Nil Clear, uncoloured Ponded 0/0 0 0
21 March 2011 Fine 2/8 Nil Clear, uncoloured uis 0/0 0 0
' (surging)
25 March 2011 Fine, overcast |8/8 Nil Clear, uncoloured Ponded 0/0 0 0
12 April 2011 Fine 0/8 Nil Clear, uncoloured Ponded 0/0 0 0




Site

Waimoku Stream, Oakura (Site Code: WMK000298)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl:\;:ee: :c:\glglr Appearance [Z:;ef_f';ggvn Bathers / Users Miscellaneous P;ivlic;:s P;ezv'i:::s
9 November 2010  |Fine 2/8 70% Clear, uncoloured D/S 0/0 0 0
24 November 2010 |Fine 0/8 100% Pale brown,slightly turbid | D/S 0/0 0 25
6 December 2010  |Fine 5/8 50% Clear, uncoloured D/S 0/0 0 0
6 January 2011 Fine,overcast |8/8 90% Clear, uncoloured D/S 0/0 0 0
10 January 2011 Fine 0/8 50% Clear, uncoloured D/S 0/25 (beach) 0 0
3 February 2011 Fine, overcast |8/8 Some Clear, brown Eé?ggme 0/0 (channel direct to sea) 1 8
11 February 2011 |Fine 1/8 Some  |Clear, uncoloured D/S 0/0 Few seagulls 0 0
18 February 2011 |Fine 1/8 100% Clear, uncoloured D/S 0/0 0 6
21 February 2011 [Fine, overcast |7/8 Abundant | Clear, brown D/S 0/0 Few seagulls 0 0
10 March 2011 Fine 0/8 Abundant | Clear, uncoloured D/S 2/0 (channel along beach to north) 0 0
21 March 2011 Fine 1/8 Moderate | Clear, uncoloured D/S 0/0 (channel to north and ponding) 0 0
25 March 2011 Fine, overcast |8/8 Moderate | Clear, uncoloured D/S 0/0 (channel to north and ponding) 0 0
12 April 2011 Fine 0/8 H;ifsk Clear, brown D/S 0/0 (channel to north and ponding) 0 0




Site

Oakura River, near mouth (Site Code: OKR000497)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl:\;:ee: :c:\glglr Appearance [Z:;ef_f';ggvn Bathers / Users Miscellaneous P;ivlic;:s P;ezv'i:::s
9 November 2010  |Fine 2/8 z\ls/ap;m W) Clear, uncoloured Ponded 0/11 (whitebaiting/banks) Dog d/s 0 0
24 November 2010 |Fine 0/8 N/A Clear, uncoloured Ponded 0/2 (bank) 0 25
6 December 2010  |Fine 4/8 N/A Clear, uncoloured U/S (slow) |0/1 (bank) Dogs 0 0
6 January 2011 Fine, overcast |8/8 N/A Clear, uncoloured Ponded 0/8 (banks, fishing) Few seagulls 0 0
10 January 2011 Fine 1/8 N/A Clear, uncoloured Ponded 3/10 (banks) Few seagulls 0 0
3 February 2011 Fine, overcast |8/8 N/A Clear, green U/S (slow) |3/0 1 8
11 February 2011 |Fine 2/8 N/A Clear, brown Ponded 15/1 (bank) Dog u/s 0 0
18 February 2011 |Fine 2/8 N/A Clear, uncoloured D/S 0/0 Few seagulls 0 6
21 February 2011 [Fine, overcast |8/8 N/A Clear, green Ponded 0/0 0 0
10 March 2011 Fine 0/8 N/A Clear, green u/s 0/0 0 0
21 March 2011 Fine 1/8 N/A Clear, green Surging 0/1 (bank) Dog in river 0 0
25 March 2011 Fine, overcast |8/8 N/A Clear, uncoloured D/S (slow) [0/0 0 0
12 April 2011 Fine 0/8 N/A Clear, green Ponded 0/0 0 0




Site Waitara River at town wharf, Waitara (Site Code: WTR000922)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl(?‘;‘lec: S.G Appearance [ﬁ;e;i:)i;’vn Bathers / Users Miscellaneous P;ivli]c::s P;‘;V'i:’r:s
9 November 2010  |Fine 0/8 20 Clear, green Still 01 (kayaking) Few ducks 0 0
24 November 2010 |Fine 0/8 1.5 Clear, green D/S (slow) |0/2 (whitebaiting) 0 0
6 December 2010  |Fine 5/8 1.9 Clear, green Still 0/1 (bank) Few ducks 0 0
6 January 2011 Fine,overcast |8/8 2.1 Brown-green Still 0/0 Few ducks 0 0
10 January 2011 Fine 0/8 14 Turbid, blue-green u/s 0/2 (rowing) Few ducks 0 0
3 February 2011 Eg];)' overcast 8/8 2.0 Turbid, green-grey Still 0/0 0 1.5
11 February 2011 |Fine 0/8 1.3 Brown-green u/s 0/0 Seagulls common 0 1
18 February 2011 |Fine 0/8 2.3 Turbid, green Still 1/0 Dog 0 0
21 February 2011 |Fine 0/8 25 Turbid, green Still 1/3 (banks) 0 0
10March2011  |Fine 0/8 16 Turbid, brown DIS (slow) |0/0 Efmgﬁks seagulls very 0 0
21 March 2011 Fine 3/8 24 Turbid, green-brown D/S (slow) |0/1 (fishing) Few ducks 0 0
25 March 2011 Fine, overcast |8/8 15 Slightly turbid, green Siill 0/0 Gulls common, few ducks 0 0
12 April 2011 Fine 0/8 1.3 Slightly turbid, brown U/S (slow) [0/0 0 0




Site

Urenui River at estuary (Site Code: URN000480)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl:\;:ee: :c:\glglr Appearance [Z:;el-%gevn Bathers / Users Miscellaneous P;:\’I:c;:s P;ezv'i:::s
9 November 2010  |Fine 0/8 N/A Clear, green U/S (slow) |0/0 0 0
24 November 2010 |Fine 0/8 N/A Clear, green U/S 0/0 0 0
6 December 2010  |Fine, overcast |8/8 N/A Clear, blue-green U/S (slow) |0/0 0 0
6 January 2011 Fine, overcast |8/8 N/A Green u/s 3/7 (banks) 0 0
10 January 2011 Fine 0/8 N/A Slightly turbid; blue-green | Still 30/0 0 0
3 February 2011,  |Fine, overcast |8/8 N/A Turbid, grey-green Still 0/4 (banks) 0 1.5
11 February 2011  |Fine 1/8 N/A Blue-green u/s 0/4 (boatingffishing) 0 1
18 February 2011 |Fine 4/8 N/A Clear, green Still 0/4 (banks) 0 0
21 February 2011 |Fine 3/8 N/A Green u/s 2/2 (banks) 0 0
10 March 2011 Fine 0/8 N/A Turbid, green U/S (slow) |5/2 (banks) 0 0
21 March 2011 Fine, overcast |8/8 N/A Turbid, green-grey Still 0/3 (banksffishing) 0 0
25 March 2011 Fine, overcast |8/8 N/A Turbid, green U/S (slow) [0/0 0 0
12 April 2011 Fine 0/8 N/A Slightly turbid, green U/S (slow) [0/0 0 0




Site

Manganui River d/s of Kurapete Stream (Site Code: MGN000435)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl:\;:ee: Algal cover Appearance [Z:;el-%gevn Bathers / Users Miscellaneous P;:\’I:c;:s P;ezv'i:::s
9 November 2010  |Fine 0/8 Common Clear, pale brown D/S 0/0 Few ducks 0 0
24 November 2010 |Fine 0/8 Present Clear, brown D/S 0/0 0 0
6 December 2010  |Fine 1/8 Present Clear, brown D/S 0/0 0 0
6 January 2011 Fine, overcast |8/8 Present Green-brown D/S 0/0 0 0
10 January 2011 Fine 0/8 Present Clear, brown D/S 0/0 0 0
3 February 2011 Fine, overcast |8/8 Present Clear, green-brown D/S 0/0 05 10.5
11 February 2011  |Fine 4/8 Present Clear, brown D/S 0/0 0 0.5
18 February 2011 |Fine 5/8 Present Clear, brown D/S 0/5 (kayakers) Some foam 0 0
21 February 2011 |Fine 3/8 Present Clear, brown D/S 0/0 0 0
10 March 2011 Fine 0/8 Thin Clear, pale green D/S 0/0 0 0
21 March 2011 Fine, overcast |7/8 Thin Clear, pale green D/S 0/0 0 0
25 March 2011 Fine, overcast |8/8 Present Clear, pale green D/S 0/0 0 0
12 April 2011 Fine 08 |Present S’:E:r:'y turbid, brown- | 00 0 0




Site

Lake Ratapiko

(Site Code: LRP000050)

Weather Conditions Site usage Rainfall (mm)
Sampling Date General gl:\;:ee: Algal cover Appearance Surface Bathers / Users Miscellaneous P;ivlic;:s P;ezv'i:::s
9 November 2010  |Fine 7/8 N/A Clear, brown Ripple 0/0 Ducks common 0 0
24 November 2010 |Fine 0/8 N/A Clear, blue-brown Ripple 0/0 ;zv;/gtiir:]cks and stock at 0 0
6 December 2010 | Fine, overcast |8/8 N/A Clear, brown Ripple 0/0 0 0
6January 2011 |Fine, overcast |8/8 N/A Brown Ripple  |0/0 agfc'j‘so fgg"v\r,'s“’é‘n ggﬁkswa"' 0 25
10 January 2011 Fine 0/8 N/A Slightly turbid, brown | Ripple 0/0 Cow on bank 0 0
3 February 2011 Fine, overcast |8/8 N/A Clear, brown Ripple 0/0 Few ducks 05 10.5
11 February 2011 |Fine 4/8 N/A Clear, brown Ripple 01 (bank) 0 0.5
18 February 2011 |Fine 5/8 N/A Clear, brown Ripple 0/0 0 0
21 February 2011 [Fine 3/8 N/A Clear, brown Ripple 0/0 Lake level low 0 0
10 March 2011 Fine 0/8 N/A Clear; brown Ripple 0/0 0 0
21 March 2011 Fine 6/8 N/A Clear, brown Ripple 5/0 0 0
25 March 2011 Fine, overcast |8/8 N/A Clear, brown Ripple 0/0 Shags common 0 0

Lake level very low

12 April 2011 Fine 08 |NA N/A N/A 000 EE‘;Z‘;?}:‘;?::LOS%IG] 0 0







Appendix IV

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






Dates of additional sampling

Date

Preceding weather

Tuesday 16 November 2010

dry over 24 hours, wet over 48-72 hours

Monday 29 November 2010

dry over 72 hours

Tuesday 14 December 2010

wet over 72 hours, mainly last 24 hours

Thursday 13 January 2011 dry over 72 hours
Thursday 27 January 2011 dry over 72 hours
Tuesday 15 February 2011 relatively dry over 72 hours

Wednesday 16 March 2011

dry over 72 hours




Site

Lake Rotomanu (Site Code: LRM000002): additional monitoring (seven samples)

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

. . Ducks common, few gulls and
16 November 2010 |Fine 1/8 N/R Relatively clear Calm 0/0 swans: lake level lowered 0 10

. . Few ducks, weed common;
29 November 2010 |Fine, overcast |8/8 N/R Relatively clear Calm 0/0 level very low 0 0
14 December 2010 |Fine, overcast |8/8 None ;ire;:::vely dlear, brown- Calm 0/0 Few ducks, level still very low 19 19
13 January 2011 Fine 0/8 N/R Eﬁ)l:ltrl]vely olear, pale Ripples 0/0 Few ducks; level normal 0 0

. . . Few ducks, 1 dog; level
27 January 2011 Fine, overcast |7/8 None Relatively clear Clam 5/10 (boating) normal 0 0
15 February 2011 |Fine 0/8 None ?;:2w/ely olear, pale Ripples 0/0 Ducks common 0 0.5
16 March 2011 Fine 2/8 None Pale brown Ripples 0/0 0 0




Site Waiwhakaiho River at Merrilands

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

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
16 November 2010 |Fine 1/8 NR Rel. clear, green D/S 0/0 0 10
29 November 2010 |Fine, overcast |8/8 NR Clear, green D/s 0/0 0 0
Thin,
14 December 2010 |Fine, overcast |8/8 wide- Clear, green-brown D/S 0/0 19 19
spread
Thin,
13 January 2011 Fine 0/8 wide- Relatively clear, pale-green | D/S 1/0 1 dog in water 0 0
spread
Thin,
27 January 2011 Fine, overcast |8/8 wide- Clear, pale-green D/S 0/0 0 0
spread
15 February 2011 |Fine 1/8 Thin Relatively clear, colourless |D/S 0/0 0 05
16 March 2011 Fine 0/8 N/R Relatively clear, green D/S 0/4 (banks) Few dogs on bank 0 0







Appendix IV

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 : Previous | Previous
General Cover Algal cover Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs
16 November 2010 |Fine 5/8 N/A Clear, pale-brown Flat 0/0 Ducks common 0 10
29 November 2010 |Fine, overcast |8/8 N/A Clear, brown Flat 0/0 Ducks common 0 0
Floating
14 December 2010 |Fine, overcast |8/8 mats, wide- | Clear, brown Flat 0/0 Ducks common 4 10
spread
13 January 2011 |Fine g |Floating mats \Relatively dlear, pale | pye (g Ducks very common 0 0
very common |brown
o7 January 2011 |Hontrain, g Floatingmats | g id brown | Flat 00 Ducks very common 0 3
overcast present
Floating . .
15 February 2011 |Fine, overcast |8/8 algae very E:I(?Wh:y turbid, green- Ripple 0/0 Ducks very common 0 4
common
' Some algae . ' .
16 March 2011 Fine 1/8 (not at edge) Slightly turbid, brown | Ripple 0/1 (banks) Ducks common 0 0




Site

Lake Ratapiko

(Site Code: LRP000050)

Weather Conditions Site usage Rainfall (mm)

Sampling Date Cloud , Previous | Previous
General Cover Algal cover Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs
16 November 2010 |Fine, overcast |7/8 N/R Clear, green-brown Ripple 0/0 0 2
29 November 2010 (ng‘geé}f’)"ema“ 8/8 N/R Clear, palebrown  |Flat 0/0 Few ducks 0 0
Light rain, .
14 December 2010 overcast 8/8 None Clear, green-brown Ripple 0/0 Few ducks, swan 28 52
13 January 2011 |Fine o |NR g"gh“y turbid, pale e o0 0 0
rown

27 January 2011 Fine, overcast |8/8 N/R Clear, uncoloured Ripple 0/0 0 0
15 February 2011 |Fine 1/8 N/R Relatively clear, brown |Ripple 0/0 0 55
16 March 2011 Fine (foggy) |N/R Slightly turbid, brown | Flat 0/0 0 0




Site

Lake Rotokare adjacent to boatramp (Site Code: LRK000003)

Weather Conditions Site usage Rainfall (mm)
Sampling Date Cloud : Previous | Previous
General Cover Algal cover Appearance Surface Bathers / Users Miscellaneous 24 hrs 72 hrs
15 November 2010 |Fine og |Some Slightly turbid, pale | il g0 Boat ramp locked 0 1
suspended  |brown
24 November 2010 |Fine 058 Some Slightly turbid, brown | Ripple | 0/0 Very few ducks 0 3
suspended
30 November 2010 |Fine, overcast |7/8 Some Slightly turbid, green- Ripple 072 (walkers) 0 0
suspended  |brown
15 December 2010 | 9 1@n, 8/8 Some Slightly turbid, brown | Flat 0/0 Boat ramp open 0 12
overcast suspended
23 December 2010 |Fine g |Some Relatively clear, brown |Ripple  |0/0 Health warning signs present, | 0
suspended boat ramp open
13 January 2011 |Fine og | Some Tutbid, pale-brown | Calm 0/4 (bank) Health warning signs present, | 0
suspended boat ramp open
Light rain, Some I . Health warning signs present;
31 January 2011 overcast 8/8 suspended Turbid, light-green Ripple 0/0 fow ducks 0 0
' Some . ' _
15 February 2011 |Fine 2/8 suspended Slightly turbid, brown | Calm 0/0 Health warning signs present 0 2
16 February 2011 |Fine, overcast |7/8 ?l?;zzn ded Turbid, brown Calm 0/3 (bank) Health warning signs present 0 0
) Some . . 0/0 [boat ramp gate closed; N
28 February 2011 |Fine 1/8 suspended Turbid brown Ripple not locked] Health warning signs present 0 0
) I . 14
8 March 2011 Fine 48 Some Slightly turbid, brown | Flat 0/0 [boat ramp gate closed; | Health waming signs present; 0 (78:5
suspended not locked] few pukeko and black shags days)
15 March 2011 Fine 5/8 St?sn;een ded Relatively clear, brown | Flat 0/1 (bank [boat ramp open] No signage; few pukeko 0 0
30March2011  |Fine 0/8 Some Relatively clear, Flat 0/4 (bank) No signage 0 3
suspended  |brown-green
: ' Some Relatively clear, pale . )
12 April 2011 Fine 0/8 suspended | brown Ripple 0/10 (bank) No signage 0 0







Appendix V

Comparative annual box and whisker plots of SEM data for
E. coli for the period 1996 to 2010






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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Appendix VI

Publicity during the 2010-2011 season
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Appendix VI

Bacterial marker investigations
in the lower Waitara River






Results of microbial source tracking investigations at four

[DNA analyses undertaken by Cawthron Institute, Nelson: E.coli analyses by TRC laboratory]

sites in the lower Waitara river

Site: Bertrand Road (wTR000800) [GPS: 1708576E 5677176N]

Date: 3 Nov 2010 17 Nov 2010 29 Nov 2010 6 Dec 2010 7 Apr 2011
Source! R -2 -2 R R
E. coli
(nos/100ml) 25 37 66 62 2,700
Flow conditions low low low low flood recession
Tide LT LT LT HT 1-2hr <HT

[!source: R= ruminant; H= human; W= wildfowl; (duck, gull)]

[2origin not detectable: likely due to limited faecal contamination]

Site: Waitara Town Wharf wtR000922) [GPS: 1707201ES 5682573N]

Date: 3 Nov 2010 17 Nov 2010 29 Nov 2010 6 Dec 2010 7 Apr 2011
Source! R R -2 RH R,H
E. coli
(nos/100ml) 50 64 260 97 2,000
Flow conditions low low low low flood recession
Tide LT LT LT HT 1-2hr <HT

[!source: R= ruminant; H= human; W= wildfowl; (duck, gull)]

[2origin not detectable: likely due to limited faecal contamination]

Site: River mouth left bank wTR000992) [GPS: 1706405E 5683756N]

Date: 3 Nov 2010 17 Nov 2010 29 Nov 2010 6 Dec 2010 7 Apr 2011
Source! R,Wd,wg,H RH 2 2 RH
E. coli
(nos/100ml) 20 29 120 24 23,000
Flow conditions low low low low flood recession
Tide LT LT LT HT 1-2hr <HT

[!source: R= ruminant; H= human; W= wildfowl; (duck, gull)]

[2origin not detectable: likely due to limited faecal contamination]

Site: River mouth left bank wTR000997) [GPS: 1706505E 5683756N]

Date: 3 Nov 2010 17 Nov 2010 29 Nov 2010 6 Dec 2010 7 Apr 2011
Source! R RH -2 -2 R,H
E. coli
(nos/100ml) 28 36 120 <1 2,000
Flow conditions low low low low flood recession
Tide LT LT LT HT 1-2hr <HT

[!source: R= ruminant; H= human; W= wildfowl; (duck, gull)]

[2origin not detectable: likely due to limited faecal contamination]

Comments:

Following the analysis of samples collected on 26 November, 2010, Cawthron
Institute reported that:

The samples received appear to contain limited or no recent faecal contamination
(Figure 1). Universal Bacteroides marker, indicative of recent faecal contamination,




was detected in the samples collected at Bertrand Road and Town Wharf. No animal
or human-specific markers were detected in any of the samples collected.

These results are in agreement with recent research indicating higher die-off rates of
Bacteroides, compared to faecal indicator bacteria such as coliforms and enterococci
(Ballesté and Blanch, 2010).

(Note: river temperatures ranged from 19.4°C to 21.8°C at the time of sampling (0810
to 0900 hrs (NZST)).

Reference: Balleste E, Blanch A R. 2010. Persistence of Bacteroids Species Populations
in a River as Measured by Molecular and Culture Techniques. Applied and
Environmental Microbiology 76: 7608-7616.



