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Dam blamed for river ruin
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Michael Bisset examines a slimy rock below the Opuha Dam, which anglers say is the source of a toxic algae
bloom of phormidium
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River gradually on mend
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Dalry farmlng export proflts high
From 1990 to 2012 the dairy herd has almost doubled from 3.4 million to

6.5 million
Land in dairy farm area increased by 46% between 1993 and 2012

One cow = same waste as 14 humans. 6.5 m cows = equivalent waste of a

90 million humans.
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To facilitate this there are 22

Tukituki/Ruataniwha water storage
scheme first example.

Planned to build a 70 m high dam on
the Makaroro River.

Then release 10 cumecs as a flushing
flow (fre3 for Makaroro River)




Envirommental Managenent
DO 10,100 7/<00267-012-00T | .x

Plenty of evidence dams
. Dam Design can Impede Adaptive Management of Environmental
Constru Cted Wlth Flows: A Case Study from the Opuha Dam, New Zealand

JoAnna Lessard « I Murray Hicks -

ecology/hydrology/ = .
geomorphology input . ..

O Springer Science+Business Media New York 2012

Abstract  The Opuha Dam was designed for water stor- provide the natural range of flows for adaptive manage-

age, hydropower, and to augment summer low  flows. ment, particulardy high flows.

Following its commissioning in 1999, algal blooms
(dominated first by Phormidinm and later Didymosphenia  Keywords  Dam re-operation - Adaplive man;

gement -

geminata) downstream of the dam were attributed to the  Flushing flows - Periphyton - Hydraulic modeling
reduced frequency and magnitude of high-flow events. In

this study, we used a 20-year monitoring dataset to quantify

chanees associaied with the dam, We also siudied the Introduction
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Ecology/hydrology/geomorphology

 Should in theory have the solutions.
 But not working in practice.

 Brief overview of some simple tools we are
developing to help with the integration.




Rivers are “managed” to avoid
flooding houses, farms etc.
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To balance flood control with
ecological health?

» \We need a measure of change in geomorphological
variation — NCI natural character index

 Assess geomorphological characteristics (e.g., percent
pools, sinuosity, substrate size, permitted flood
channel width).

« Compare to the reference condition e.g., pre-
engineered state or simply even before and after.
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Permitted Floodplain width: NCI

Permitted floodplain (2010) width =223 m
Natural flood plain width (1939) = 2001 m

@F .0 2010 OtakiReach2 .~ .
-, : Natural Floodplain Width. * =
U, e i

NCI = 223/2001 © - -

=0.11
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Overall NCI (Natural Character Index)

The median for each reach characteristic then gives
an overall NCI score for how much the reach has
been modified.

Sinuosity 0.91
Active channel width 1.13
Bankfull channel width 0.26
Permitted floodplain width 0.11

Thalweg length
Pools

NCI =



NCI — each river & reach compared

Dark blue = “natural”
Light blue = “modified”
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Substrate stability

Key determinate of ecological health — but hard
to measure and model in relation to flow

— ———— — -

Freshwater Biology

Freshwater Biology (2010) 55, 261-281  doi:10.1111 /j.1365-2427.20

SPECIAL REVIEW

The assessment of shear stress and bed stability in 6 Effects of Floods on Aquatic
Invertebrate Communities
stream ecology

RusseLL G. DeatH

ARVED C. SCHWENDEL*, RUSSELL G. DEATH* AND IAN C. FULLER' Institute of Natural Resources - Ecology, Massey University, Private Bag
11-222, Palmerston North, New Zealand

*Ecology Group, Institute of Nntuml Resources, Massey University, Palmerston North, z\unu Aenlmzd E-mail: r.g.death@massey.ac.nz

*Geography Programme, School of People, Environment & Planning, Massey University, ™

Ecology, 76(5), 1995, pp. 1446-1460

S U M M A RY © 1995 by the Ecological Society of America

1. Substratum stability and shear stress exerted by flowin,

influence on the structure of benthic communities. Bed st DIVERSITY PATTERNS IN STREAM BENTHIC INVERTEBRATE
variety of ways, e.g. flow competence, threshold of partic COMMUNITIES: THE INFLUENCE OF HABITAT STABILITY!
erosion and deposition, parh’c‘le transport distance, abrasi Hussm 0 D s Micrm, T Wirrsnomsy

This paper reviews methods for the quantiﬁcation of bed Department of Zoology, University of Canterbury, Private Bag 4800, Christchurch, New Zealand
streams and rivers that are relevant for the examination o

dnoam Bicka andihed stabilify: Abstract. Invertebrate diversity patterns were examined in 11 freshwater habitats (10

streams and a windswept lake shore) of similar physicochemical nature but different thermal
and hydrologic stability in the Cass-Craigieburn region, New Zealand. Species richness
and density were markedly higher at the more stable sites, but species evenness peaked at
sites of intermediate stability. Of the 20 environmental variables examined, a multivariate
instability index incorporating temporal variation in depth, temporal variation in current
speed, substrate stability, the Pfankuch channel stability index, temperature range, and
stream reach tractive force was the single best predictor of the number of species, whereas
epilithic plgmcnt conccntmuon was the single best predictor of mverlcbrate density. The

ARSI L T as VLR




Penetrometer
may prove
useful




Promising early results
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Modelling hydrology biology
linkages
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Progress

» Model predictions very good.

» Would like to use GIS to extrapolate
predictions

» Then explore under changing climate
scenarios

.
B - Te Kunenga
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Early findings

Ystwyth River Wales
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Conclusion

We need to do more to integrate hydrology,
geomorphology and ecology

Solutions for many environmental problems
lie in the nexus between them.

Need more practical mechanisms for that
Integration.

Given a few examples of how we are
attempting to do that.
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