RANGITIKEI RIVER SCHEME- ABOVE BULLS

STRATEGY- Then, now and future

horizons

REGIONAL COUNCIL



THE STORY OF THE AWA
=

The Rangitikei River creates not only a love for its
beauties but a respect for its powers, both for evil and
for good. The good it has done has been to lay down
beautiful rich flats; swamps in its old course, terraces
above, and, as if impatient of man’s determination to
subdue its work to his own uses, it often seeks to
remind him who is the master. The Maori it seemed to
look upon with favour, for he never attempted to curb
its turbulent temper, befitting rather by its
contributions to his food supply. We have seen that
from time immemorial it had- save when it suddenly
changed its course-remained within the narrow limits
of its channel, its banks fringed with beautiful bush and
forming a highway for its inhabitants. The Pakeha,
however, was soon to turn the bush to his own needs
and the flats to his use, and this river resented and
began to tear away at its banks.

Early Rangitikei by James G Wilson 1914 Bulls Bridge ¢. 1870

P

o ° horizons.govt.nz

horizons

REGIONAL COUNCIL




SCH EM E H ISTO RY } Est. 1952 No. 1 Review

1962 No. 2 Review

1994 No. 3 Review
2010 No. 4 Review

63km Reach of the River from Scotts Ferry &
Tangimoana to Rewa, Rangitikei Valley Road below
Vinegar Hill

Manipulate Controlling Accepting

1950’s 1980’s-2010 Now & Future
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STRATEGY STUDY CONCEPT

‘A River of Many Threads’

Habitat

State of the Environment Rangitikei Catchment

/_\/ Vegetation
o~

Climate

Environment

— Ki Uta, Ki Tau
Nga Puna Rau O Rangitikei
Rangitikei Catchment Strategy and Action Plan

Fresh Water Objectives
Maori

Peo p I e Landowners
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Scientists

B Stakeholders/Interest Groups

Future Generations

Budgets
. Insurances
Fl nances $$ Land Use vs Protection
/T Assets

— Sustainability & Affordability

Rates

Government
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Holocene sediment
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Halcombe Anticline
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Oroua River
Pohangina Anticline
Pohangina River

Vertical exaggeration: 5X

HISTORY OF THE
RIVER

Uplifting, faulting & tilting
Glacial & interglacial climates
V-shaped valleys & terraces
Eastward river migration

Geological confinement & bed
control
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CHANNEL SHAPE CHANGE

Fast berm flows

P

o o horizons.govt.nz hOI"iZOﬂS

REGIONAL COUNCIL




LLETULELEETOTY

FITTNTTTTTTENTT

EEEERNEIRTN NN
500 Coarse ! millimeters
>

Fine .01
SEDIMENT SIZE —p

FINDING DYNAMIC EQUILIBRIUM

N

ool T
.25 Flat Feet / Mile Steep: 500
<+— STREAM SLOPE
_,\':',0.7 I
R0,
oh (‘r}f gﬁ,‘r%; % \
TR P 70 4 V
A T R 5
ORI
= =

\
\

/ | \ N

_ DEGRADATION 0 AGGRADATION

( Sediment LOAD ) x ( Sediment SIZE )

o<

( Stream SLOPE ) x ( Stream DISCHARGE )

o ° horizons.govt.nz

P

horizons

REGIONAL

COuNCIL



River Character Changes

STAYING AFLOAT- FINANCIAL IMPACT

Mind the Gap

Income ($1,256,813)

Other Revenue ,
17%

Expenditure ($1,685,984)

Reserves (net
General rates, movement), 7%

19%
‘Loa ns, 21%

Scheme Rates,
65%

Works (incl
CAPEX), 54%

1987 2020

/ Time

End of Central
Government
Funding

Administration
, 17%

2100
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FLOOD HISTORY

Flood Damage

$5,000,000 $4,758,182

4,500,000
° Emergency Reserve
$4,000,000 8,000,000
$3,500,000 6,000,000
$3,000,000 4,000,000
$2.500,000 2,000,000
$2,000,000 - —_——————
e 1,609,262 % 9 Q Ny Vv > ™ NeJ © A b
> $1,479,358 (2000000) 07 o o ,9\” A A U A\
51,500,000 R S S S S I T S S S
$1,000,000 S615 000 [ Net Reserve Movement ~ ==—Closing Balance = =——Reserve Target
$500,000 $348000 5165691 $309,835
$6,859 l
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B Insured Damage  H Non-Insured Damage B Total Damage
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MIDDLE & UPPER RIVER Terrace Landscape
FEATURES |

A highly dynamic large gravel bed wandering form Confinement including
around alternating bars. Natural Bottlenecks

Geological Bed Control

Faults

Progressive narrowing of
active channel

Geomorphic character
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2016

_ Control & keep narrow, Sinuosity change
Catchment Land use change ———» 195? scheme, wide & - > 2004 flood accentuated ‘larger meanders’
braided to narrower single channel meander
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MIDDLE & UPPER RIVER CHALLENGES

What might the future entail?

Erosion of unconsolidated bank material
Increasing demand for aggregate

Spread of (rapid-colonising introduced) vegetation
Degradation Zone

YV V.V V VY

Future Climate or land use changes may have hydrological implications which could
affect erosion rates and/or flood frequency and Intensity

A\

Sedimentation and sediment supply

A\

Increased demand for recreational use
» Co-management of the awa
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Out flanked bank protection High and dry tree roots
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MOBILITY CORRIDOR CONCEPT & PRINCIPLES

Provide necessary space for
the river to finds its innate
dynamic equilibrium.

EEES Y |+ Facilitate normal dynamic
: ~ river channel change

 Hour Glassed Shaped
(Below Bulls straighter
Legend Shape)

Mobility Corridor

Footprint Corridor | . .
B s || ¢ FlOOdpPlain Connection
I Wetted Channel 2010

[ H——— * Minimal interference

Guidebank

| — stoppan | « Promote self-river
Rock lining

e—— Tied Tree Work re C Ove ry

e+ Permeable groynes

Rangitikei River 0 850 1,700
Footprint & Mobility Corridor o o horizons govtnz




WHAT IS IN THE MOBILITY CORRIDOR?

*63km of River Scheme

Land Ownership within Mobility Corridor

Areas of Rangitikei River mobility 5000
7000 6043 4500
4000
6000 5 3500 S0
" 5000 4309 S 3000
hul (8]
(o] [0}
& 4000 3537 £ 2500 2308
« 2000
< 3000 o 729
© 2145 2089 2155 < 1500
< 2000 1462 1000
1479
1000 500
0
0 . ) ) . ) Mobility Corridor Land Ownership Breakdown
Footprint Corridor 1940's 1990 2010 No. 4 Review 2016 Mobility Corridor
250m design line @ Privately Owned Property ~ EHRC Land Assets LINZ Hydro Parcel
Time/Years
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ESTABLISHING THE MOBILITY CORRIDOR

» Incentivised protection planting at mobility
corridor

Area of

Reviewed and altered

> Protection least preferred i

concern/investigation

frequently i.e. annually or
episodically

Recognise Assess the site
-~ . -
geomorphology and nature of risk

‘ P values l
1 Do Nothing ‘Accept as is”

Recognise and understand
| Preference order of responses |

environmental values

Most preferred option

| Whatlevel of Yes Is any response

interventionis |
Maximise opportunity for the river to exhibit

necessary?
+— necessary?
‘dynamic equilibrium’
— l l | l lI‘u’o
Proactive Approach Hard Soft Channel Nudging Do Nothing
2 (Structural) (Vegetative or other) Pre-emptive Work ‘Accept as is’
Interpreting the trajectory of river |
change, its extent and implications

- Initiating activity selection before last
resort is required.

Regulation and Compliance

CoP, existing consent or
¥ b}

new consent

|

Channel Nudging

Soft Engineering (Vegetative or other)

- High flow channels

Construction and maintenance of vegetative structures Explore option to add
- Gravel management and extraction - Planting enhancement and/or
- Diversions Maintenance of riparian vegetation environmental value
Activities under ‘channel shaping or alignment’ - Planting on berms
and ‘channel capacity maintenance’ - Other including the use of geotextiles and future l
developments/inventions . . R R
< P Construction following Monitor completed Review work and
. ‘best practice’ and
4 ¥

work and effectson  [—¥]

critique future activity

- - conditions environmental values
4 Hard Engineering (Structural)

selection process

- Maintenance of existing assets

Last resort of protection
- Rock Lining
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EXAMPLE

;W S . Mobility Lines
| Planting Opportunities
4 pportunities |

— ﬁ 5

Degradation Terrace or Floodplain
Geological Control

< < Vulnerable sections of Mobility

Geological Control

Vegetation management
¥ & natural removal

No bank protection
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ECAN VISIT

Cheverons Deep Pole Planting
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Rangitikei River (Google Earth July 2020)
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Ashley River, Canterbury (October 2020) QO romonsgonn: horizons




FEEDBACK

Melissa Churchouse- Engineering Officer, Northern River Management

0212277127
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mailto:Melissa.Churchouse@horizons.govt.nz
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For more information visit www.horizons.govt.nz
or freephone Horizons on 0508 800 800



