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Stop1 Jansens bridge

Good Friday 2005storm impacts in the upper Motueka and Motupiko
Les Basher, Landcare Research, Nelson

A severe localised storm struck the upper reaches of the Motueka and Motupiko Rivers on Good
Friday 2005 and its morphological and ecological effeaige beefrelt eversince thenRain

began falling late in the afternoon of 24 March and at most siessitrain persistedifless

than 12 hoursnthat time 167 mrof rain fellat the upper Motueka Gorge with hourly

intensities up to ¢.60 mm/hFig 1). A storm of this magnitude has a >50 year return period over
durations from 30 minutes to 24 hours. Tighest recorded rainfall was centred around the

upper Motueka Gorge and upper Motupiko, with lower rainfall recorded in the Red Hills and at
Christies Bridge (c. 100 mm). It is possible that the highest rainfalls occurred in an area near
Kikiwa with no rain gauges, where some of the most severe damage occurred. The most intense
rain fell on areas underlain by Moutere gravels. Areas underlain by Separation Point granite
received Iss rain, limiting the erosioim these areas. In addition the rain occuksgn soils

were very dry and were able to absorb large volumes of water, again limiting the damage that
might have occurred in a storm delivering this amountiafaavery high intensitieS’he storm
produced a short but very high flood péklg. 1). Peak flow in the Motupiko River at Christies
Bridgewas c.1D cumecghighest ever recordedndat Motueka Gorgé was estimated @90
cumecs2" highest on record)

During the stormhere wadocalised landsliding, gullying, and rilling. The storm aatednew
gullies on the Moutere gravalsder pasture (Fig) andrecently harvested pine forests. Most
gullies started as small landslides which generated debris flows that had the power to carve
gullies several metres dedyumerous large gullies inéRed Hills were reactivated (Fig. 3).
Some landslides stb occurred on forest landingdgilling was widespread on recently cultivated
or planted slopeand foest roads and landingghe flood caused dramatic morphological
change within the channels okthipper Motueka and Motupiko including widespread
aggradation and bank erosidfid. 4), channel avulsioand floodpain sedimentation and
scouring.. The general impression is that the river chamvasdseverely scoured, widened in
many places, and thagposition of gravelvaswidespread.

This storm was a threshold event which caused a shift in suspended sediment rating relationships
and storm event suspended sediment yields a large part of the catchment for several years

(Fig. 5)1 see Hicks and &sher for a detailed description of its effetts effects were most

marked in the upper Motueka andMpiko tributaries, but extended all the way down to the

coast. It activated sediment sources that caused subsequent smaller, more common runoff events
from these tributaries to carry sediment loads that were over an order of magnitude larger than
those gents would normally have carrietloads have slowly declined back to {sterm levels

over the last 5 years (Fig. 6).

Hicks DM, Basher LR 2008. The signature of an extreme erosion event on suspended sediment
loads: Motueka River Catchment, South IslaNdw ZealandSediment Dynamics in Changing
Environments (Proceedings of a symposium held in Christchurch, New Zealand, December
2008). IAHS Publ. 325184191
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Fig. 11 plot of hourly storm rainfall at Motueka Gorge (solid blue) and hydrograph of flood
flow in the Motupiko at Christies Bridge (blue line).

Fig.21 Kikiwa Stream showing sedimentation in the valley bottom and ematnion
from gullies and landslides on the right hand side of the stream.



Fig. 31 severe gully erosion in the Red Hills following the Good Friday flood

Fig. 41 bank erosion of large cliffs near Quinns Bush. The rip rap visible at the bottom of the
photo previously formed a continuous line at the base of the cliff.



Motueka at Gorge
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Fig. 51 Storm event yields at Motueka Gorge before and after theHVRO05 storm
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Motueka at Motupiko at Wangapeka at Motueka at Little Pokororo Big Pokororo Herring
Wo odmat Christies Walter Peak Gorge
Bend
Period of record 23/11/02 18/11/02 19/11/0230/06/08 6/04/0430/06/08  1/07/0630/6/08 1/07/06 1/07/06
30/06/08 30/06/08 30/6/08 30/6/08
No. of storm events 78 62 126 95 28 27 27
Mean flow (n/s) 49.3 1.6 19.2 6.7 0.191 0.744 0.151
Max. Flow (n¥/s) 1349.9 164 807.3 789 8.016 28.888 4.501
(17/10/07) (25/3/05) (17/10/07) (25/3/05) (23/05/2007) (23/05/2007)  (19/07/2006)
Qpeal Qmean 27.0 102.5 41.0 127.3 42.0 38.8 29.8
Maximum turbidity 1648 1173 448 676 379 537 1793
(NTU) (25/3/05) (7/10/07) (17/10/07) (21/6/05) (10/10/2007) (22/01/2008)  (30/06/2007)
Maximum SSC (mg/L) 5266 3430 3605 5096 1872 3691 6142
(25/3/05) (24/4/06) (17/10/07) (21/6/05) (10/10/2007) (22/01/2008)  (19/07/2006)
Annual SSY (t/krf)
2003/04 86 22 125
2004/05 79 539 27 2535
2005/06 38 55 73 266
200607 18 21 a7 106 15 8 116
20007/08 73 113 210 138
Mean Y (t/kntly)
May 2004 June 2008 71 179 91 745
July 2006 June 2008 45 67 128 122 18 11 152

Summary ofsediment yielddatafrom the Motueka catchment



Identification of a natural catchment source ofmetals-enriched sediments delivered to
Tasman Bay
Reid Forrest, Paul Gillespie (Cawthron Institute), Barrie Peake (University of Otago,
Dept. of Chemistry)

We provide evidence for a strong terrestrial signature of elevated sediment trace metals
extendingseveral kilometres offshore in the river outwelling plume. The source was traced to an
uppercatchment alpine mineral belt with river margin sediments containing up to 1200 mg Ni
per kg (~20 times the ANZECC 2000 guideline ecological effects thresholdyniientrations

in Bay sediments were up to 7 times the guideline effects threshold, while a range of other
metals were elevated above ambient, but to a lesser dégilestinct plume area of elevated

metals concentrations covered-90 knt of seabed.
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River Margin Sediments:
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Stop 2 Sherry River

Faecal pollution in the Sherry River
Rob DaviesColley, NIWA-Hamilton

Introduction

Early action within the ICM programme included a study led by Roger Young (Cawthron) of
water quality in the Motueka River system. The study involved monthly water sampling at 23

sites, including National Rivers Water Quality Network (NRWQN) sites at €&angl

Woodstock, for 13 months (October 2000 to October 2001). This study showed that the
Motueka River, had fairly good water quality, by and large, with generally low faecal pollution

as indicated by low concentrations of the faecal indicator bacteEuawnli (Young et al. 2005).
AlthoughE. colibacteria are not (usually) a concern in themselves, their presence in water

demonstrates recent faecal pollution by wdnlmoded animals or birds, and an associated risk of
infection of humans by faecal pathogens (agents of disease). More recent mypoitdine
Mot ueka at Woodmanos
fairly good microbial quality overall, with concentrations (at baseflow) much lowerthiean
contact recreatioguidelines(Fig. 1).
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Faecal pollution in the Sherry River

The Sherry River, along with some other pastoral tributaries, was identified by Young et al.
(2005) as faecd polution withimtheGVotaeka Catchment. This pollution was

mo ut

(plausibly) attributed to dairying in the Sheoatchment and specifically to frequent dairy herd
crossings of the river from pasture to milking shed and retétithe time here were far fords
used frequently for herd crossings, one on each of four dairy farms.

The cow crossing study

To investigate this potential source of faecal pollution, a team from LCR, Cawthron, TDC and
NIWA measured water quality up and downstream of a cow crossing on the Sherry in October

11



2001 This studyDaviesColley et al. 2004) showed that there was a majbeit shorived,

pulse of pollution downstream of the dairy hércharacterized by very hidgh. coli

concentrationgFig. 2) The findings of the crossing study had national significérfce

example the data were used with funding from ECan aiitticonstruct a model dubbed the
Acow crossing calcul ator 0o ( Rwidelpdicybrobridgingeot al
culverting crossings so as to eliminate acute faecal pollution from dairy herd contact with water.

(Fig. 2.
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Fig. 2Watea quality of the Sherry River, New Zealand in relation to number of cows in the
stream. A, Count of cows in the water. B, Water cloudiness. C, Concentration of the faecal
indicator bacteriumizscherichia col(from DaviesColley et al. 2004)

Bridging of crossings

The implications of the cow crossing study prompted rapid action by managers and farmers in
the Sherry Catchment, and a cow bridge just downstream of the original crossing study was
opened in May 2002. Since then the remaining cow crossings in the Baeergll been

bridged (the last in September 2007), excluding cows from water at least during herdirkgy. The
coli concentrations in the Sherry River are now much improved overall, with approximately a
halving of characteristic (median) concentrationSlatariki Bridge and at (the level recorder
station) at Blue Rock. However, faecal pollution can still be high on occasions in the river,
notably at high flow.

Remaining faecal pollution issue# the Sherry

Halving the mediaf. coliconcentrations istill not good enough. Concentrationsofcoliare

still undesirably high and the river still does not meet guidelines for contact recreation. For
example, mediak. coliat Blue Rock in 20089 was 228 cfu/100 mL, compared with a

guideline (for the median) of < 126 cfu/100 mL. The question airigdsat are the remaining
sources of faecal pollution in the river and how can they be controlled? Scientific understanding
of pathways of faecal pollution is crucial to informing efforts to clean up waters in livestock
farming area$ including in the Sherry where a major effort funded by the SFF is underway to
improve water quality and other environmental indicators.

12



Multiple pathways of faecal pollution

Understanding of the likely remaining sources of faecal pollution in the Sherry rests on a major
suite of studies of microbial pollution of waters from livestock farming that was conducted in

NZ up until 2005 with consortium fding through several agencies via MAF. This work, which

drew on the Sherry findings as well as several specially commissioned studies, was consolidated
in a report by Collins et al. (2006) publi sh
schematic diagran(Fig. 3) and in a review paper (Collins et al. 2007). This suite of studies
emphasised the multiple pathways of faecal pollution from livestock farming.

Faecal pollution mitigations
(BMPs)

(Collins et al. 2006 report to MAF - see www.MAF.govt.nz

Pond treatment
Standard/APS /

Dairy shed
effluent

Alternative water
shade & shelter

Timing,volume
location of
irrigation

Riparian
management /

Constructed
wetland

Wellhead
protection

Fig 3. Schematic of microbial pathways to water from Iivestok farming and BMRisigate
faecal pollution(from Collins et al. 2006

In dry weather livestock contact with waters is the main pathway, with cattle (but not usually
sheep) frequently entering unfenced channels through pasture to cross or drink. A study by
DaviesColley& Nagels (2008), inspired by the Sherry work, found that faecal pollution is very
high (up to 30,000 cfu/100 mL) in small streams downstream of dairy herds with unrestricted
access to channel s. The O6amount Otions that dbaue c a |
1 in 200 (0.5%) of faecal deposits from cows are deposited directly into stream wdbeding

that is useful for modelling. Clearly then, exclusion of livestock by fencing of channels may be
expected to have major water quality betsefi

In stormflows,E. coliconcentrations in waters are usually much higher than at baseflow (for
example, few rivers in pasture in NZ are of swimmable quality in stormflows) because of

overland flow of faecal microbes from land deposits into water éatrdinment into water of

faecal microbes stored in stream sediments). In principle, much of the ultimate source of faecal
mi crobes in overland fl ow can be intercepted
catchments, notably wetlands amghrian zone$ by fencing to create riparian buffers.

Modelling and limited experimental work suggests that such buffers should work well,

13



depending on soils, riparian deck widths, vegetation, slopes and other variables, although it is

not possibled completely isolate water from pasture and other land uses. Collins et al. (2007)
review a number of approaches (BMPs) that sh
livestock farming, although it has to be said that hard empirical evidence dfetspessific

efficacy of some BMPs is still lacking.

Stormflow faecal loads

Stormflows usually dominatesna |l | ed o6di ffuse pollutiondé fror
McKergow & Davies-Colley (2010) found the®8% of faecal pollution from the Motueka

Catchment into Tasman Bay was delivered in stormflows, although there are reasons for

thinking the baseflow contribution might be somewhat greater in much smaller subcatchments

like the Sherry. For instance, iretfintensively dainfarmed) Toenepi Catchment (Waikato),
DaviesColley et al. (2008) found that faecal pollution delivered in baseflow was 5% of total.

Sherry stormflow monitoring

A l-year study of stormflow water quality was undertaken in the SheBlpatRock where

NIWA installed a hydrometric station in early 2008 for interpretation of water quality data. A
continuous turbidimeter was deployed to monitor water cloudiness (related to water clarity and
sediment) and an automatic sampler (triggereddayin water level) was installed to obtain
samples over stormflow events . We are currently working up this data so as to estimate
6amounts (annual E.ygol but aiss fjne sedimemmt,@ahdIthe huaients sitrogen
and phosphorus). Ihé future, when BMPs comprehensively deployed over the Sherry
catchment are expected to have substantially improved water quality, we should be able to
document the reduced 6amountdé of pollution c
stormflow monitaing.
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Stop3 Pokororo Hall

Cultural Health Indicators and Monitoring
Dean Walker for Tiakina te Taiao

Te ao Maori/ the Maori worldview is different from the Western scientific tradition. In te ao
Maori the perspective is holistic in nature and one where all things are connected. The tangata
whenua in the Motueka / Nelson region have developed two saifwbt health indicators;

one for freshwater and the other for estuarine habitats.

The nga atua kaitiaki model below depicts a worldview where each of six main atua (spiritual
guardians) have control a particular environmental domain. In environmeottégbnng, as well

as much other resource management work, weach
perspective on the issue.

In practice, each of the atua kaitiddas his own set of indicators which helps to gauge their
views. Thesendicators are then grouped to give an overall index of the environmental health of
a particular site; in essence a collective statement from the perspective of all the nga atua kaitiaki
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Drift Dive Counts - Motueka River @ Woodstock
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Stop4 Puketawai

Delineation of the Motueka Riversuspended sediment plume in Tasman Bay: implications
for improved management of coastal shellfish resources
Paul Gillespie, Chris Cornelisen, Reid Forrest, Deanna Clement (Cawthron Institute)
Les Basher (Landcare Research)

THE RPE CHALLENGE

Understand the biophysical
complexities.

- Communicate/Educate \

= < /

Engage coastal
stakeholders

Catchment -linked management of
scoastal resources

THE MOTUEKA RIVER CATCHMENT

Catchment = 2075 k#or
2255 kn# includingplume
affected seabed.

Mean R flow ~68 is® (or
62% of the freshwater inflow
to Tasman Bay).

Native fores
(35%)

Planted forest
(25%)

Prime pastoral
(19%)

Scrub (12%)
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