


























PROPOSED MIDDLE WAIKATO RIVER BED DEGRADATION MANAGEMENT STRATEGY

m  Education - Measures to improve the information and knowledge available to the wider community about actions they can take to mitigate

and manage the impacts of bed degradation; and

m  Statutory - Specific recommendations for consideration about changes to policy and planning documents like Regional Policy Statement and
Plans, District Plans, Long-term Council Community Plans, Asset Management Plans and changes to By-Laws and other agencies statutory

documents.

4.3 Slow or Stop Bed Degradation

Possible measures to stop or minimise the bed degradation over the length of river from Karapiro to Ngaruawahia were considered that broadly

embrace three broad schemes (details are provided in Appendix G):
a. Restore sediment supply: Photo 3: Karapiro Dam
1. Decommission / remove dams
2. Release sediment past the dams
3. Encourage sacrificial bank erosion
b. Reduce sediment mobilisation through operating rules:
4. Operate dams to reduce flood surges
5. Operate dams to reduce ramping surges
c. Reduce sediment mobilisation through engineering works:
6. Submerged riprap sills
7. Control weirs
8. Erosion protection

. . . : . Photo source: Mightv River Power
From a regional perspective we consider that restoring sediment supply to

the river is not practical.
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PROPOSED MIDDLE WAIKATO RIVER BED DEGRADATION MANAGEMENT STRATEGY

MREP is already maximizing management of flood flows through operational controls in collaboration with EW. The river valley below Karapiro
benefits from the presence of the series of dams since they hold all lower level flood events and can take the peak off larger flood flows. Once the
integrity of the dams is in question however, the flood flows must be passed and progressively larger flood flows produce correspondingly
increasing scouring energy that erodes the riverbed. These intermittent flood events induce the most scouring impacts. The present operational
ramping regime has relatively limited impact on bed degradation (Smart 2005). Ongoing studies related to the operating regime for the existing
dams are required and are underway as a condition to the MRP consent. The studies include monitoring of the riverbed profiles and developing
strategies regarding protection of riverbank stability. These studies will lead to better understanding of the rate and amount of bed degradation.
Such operational controls will not arrest bed degradation, but could reduce its rate.

From an engineering perspective control weirs provide the only option to slow or stop bed degradation with high technical effectiveness that may
warrant further study. We believe however that public acceptability would be low at this time. Social, environmental, economic and cultural
acceptability of options will need to be canvassed in light of any projected benefits of the work. Particular consideration would need to be given to
impacts on community use and private land with river level increase, and impact on cultural sites and values (with structures being placed in the
river bed).

While it may be impractical to implement any of the above solutions on a broad scale, some localized version or combination may provide an
optimal solution to areas where the risk to collective infrastructure and assets is too costly to protect on an individual basis.

4.4 Manage the Effects of Bed Degradation

The river valley can be adequately protected by a management approach as described in Section 4.2 above that accepts ongoing bed degradation
and addresses instead, the effects on the river valley banks and on lowering water levels. The following concepts form a basis for action and are
discussed in further detail in Appendix G2:

m  Monitoring:

The Bed Degradation Management Strategy is based on the information developed during the initial Stages I, II and III of the bed degradation
project that focus on estimating riverbed and bank behaviour over the next 50 to 100 years. It is necessary to continue to obtain accurate data
regarding the rate and predicted amount of bed degradation that may occur, and to identify gaps in the present understanding particularly
within the lower section of the study area. It is also appropriate to adjust the monitoring frequency to reflect improved understanding.

Mighty River Power, as component of its operating consent and in conjunction with Hamilton City Council, is in the process of undertaking
further riverbed monitoring and technical investigations into the causes of riverbank erosion in the Mid- Waikato River reach.
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m  Riverbank Crest Setbacks:
All new developments adjacent to the riverbank should be located outside risk areas defined by setback distances that permit the river to take
its course and to limit future capital expenditure in protecting such locations. Responsible Authorities may develop protocols to allow assets
to be constructed within this preliminary setback distance provided sufficient supporting evidence is presented to support such requests.

m  River Access
Where practical, protect and promote public access to the river environment. Locations where access to the river is difficult or unsafe may be
managed by restricting passage.

m  Future Proof Infrastructure:
A number of sites in the urban areas have infrastructure and assets that would lie within the preliminary setback distances as presented
herein. In the future these would not be permitted or would go through a rigorous evaluation process to allow the present locations. As these
sites and structures are maintained, retrofitted or renewed in the future, they will need to be appropriately protected or designed to
accommodate predicted changes (e.g. height of stormwater pipes outfall, depth of bridge piles).

m  Physical Works Solutions:
These are second and third tier approaches where active decisions are taken to introduce riverbank or riverbed protection such as bank
armouring.

4.5 Proposed Actions

Prioritisation of Actions

An important part of implementing the Bed Degradation Management Strategy is prioritising the actions. The timing of actions needs to be
programmed and staged to make sure capacity and cash-flow issues are addressed. Simple prioritisation criteria have been devised and actions
have been grouped into the following time periods:

H = High - within 1 - 3 years (2006 to 2009).
M = Medium - within 3-10 years (2009 to 2016).
L = Low - beyond 10 years (2016 to 2055).

O = Ongoing - continuing over the 50-year implementation period. The level of activity is likely reassessed over time.
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Prioritisation criteria

The following criteria have been used to help prioritise recommended actions for the Proposed Bed Degradation Management Strategy. For the
purposes of this report the criteria are qualitative, however, there is the ability to refine these through the use of more quantitative scoring methods
where this may be required for specific groups of actions. The criteria used are:

e  Will the action result in an immediate reduction of the level of risk to the social (e.g. safety, accessibility etc), cultural or physical
environment?

e Is there existing or planned work being undertaken that can be linked with the action to make delivery more efficient?
e To what extent will the action achieve the objectives of the Bed Degradation Strategy and the wider vision for the river?

In addition to the above, it is anticipated that the propose vision and actions will be discussed with the community as part of the LTCCP processes
and eventually as part of a specific, overarching strategy for the Mid Waikato River. Community consultation may identify an immediate
community need to undertake particular actions and may therefore change the priority of some actions.

Photo 1: Pukete Wastewater Bridge Photo 2: Horotiu Meatworks Water Intake

Photo source: Beca (2005) Photo source: Beca (2005)
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General Framework

Who
Actions How we will do it will Priority Indicative Cost
lead?
GF1. Partnership: Facilitate a co-ordinated Set up a Bed Degradation Working Group with EW (@) 5% 1 FTE staff member time
approach to managing the effects of bed representatives from key stakeholder groups and Waikato for duration of project.
degradation hazard between Council, Lifelines Group that meets regularly to discuss management ($10K/year)
communities, Tangata Whenua and key of bed degradation.
stakeholders.
GFZ'- Research: Evaluate the pract'ical oPtions m  Undertake preliminary feasibility assessment of Options EW / M $20K
available to manage bed degradation directly by 4 (operate dams to reduce flood surges) and 5 (operate MRP
stopping or hm1t1n'g bed degradation (see dams to reduce ramping surges). Obtain agreement on
Technical Appendix G). effects of ramping.
m  Undertake preliminary feasibility assessment of Option $20 - $30K
7 (weirs).
GE3. Researcb: Develop timetajble to s.;equentially s Continually update bed degradation data to reflect EW O $10K
manage the riverbank sections identified to be riverbed cross section monitoring (link to Action GF4).
most at future risk to effects of bed degradation . o $20K each 5
m  Update the riverbank slope hazard map and priority each o years
riverbank areas (Technical Appendices D & F) for
revised risk with updated bed degradation behaviour
and programme when actions should be implemented.
m  Assess the type of management approach to be $5 '.$10K. per site plus
implemented at the river section in question: engineering costs
m  Use a tiered approach in the selection of site-specific
options for bed degradation management.
m 1. Passive management allowing the river to take its
course
2. Non-structural management options (tree planting,
access restrictions, land-use restrictions, relocate
assets, etc)
3. Physical works options (preserving the natural
appearance of the River Valley where practical).
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Strategy and implement District Plan changes

the strategy. Formulate appropriate District Plan changes.

Who
Actions How we will do it will Priority Indicative Cost
lead?
GF4. Research: Mor}itor river cross—s.ections for m  Liaise with key stakeholder organisations to establish EW H $25K
actual bed degradation effects over time. optimum programme of river cross sections that will be
monitored for on going bed degradation and identify
critical data gaps.

m  Survey riverbed levels at existing cross-section sites on O $75 - $100K/survey set.
5-year cycle with option to reduce monitoring frequency
at sites where confidence in future performance can be
established. Establish baseline data as soon as possible.

m  Establish monitoring data baseline at cross sections H $5 - SK / mew cross section
where critical data are needed to identify an appropriate established
management programme.

m  Allow yearly contingency to resurvey the riverbed cross O $75K
sections after a 10-year flood event. Contingency

m  Complete systematic photographic records on regular O $10 - 20K per set
time intervals from river reconnaissance

m  Consult with landowners in high-risk areas to get an M $5 - $10K
idea of the rate of erosion and/or other effects.

GF5. Research: Develop protocols for using slope | Develop guidelines for new developments and for existing EW H $25-50K
stability setback guidelines. assets that are present within the setback limits (link to Action

EIl)

GFé6. Partnership: Finalise the Bed Degradation Consult with the community and interest groups to finalise EW H 30% 1 FTE staff member

time for 1-3 years
($60K/year)
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PROPOSED MIDDLE WAIKATO RIVER BED DEGRADATION MANAGEMENT STRATEGY

Environmental

Actions How we will do it V‘I’ch‘i’Y)'" Priority Indicative Cost

EN1. Physical Works: Amenity of the m  Structural options for bed degradation management EW H Cost of engineered options
river .environmer}t is maintair}ed as fziir as shall be selected to minimise effects on public selected.
prac'tlcable by 1'151ng aEprOErlate design of access, natural character, amenity values.
Sgﬁ;?;:;gj tooplt)fﬁzc‘;sear;; eyare m  Provide consistency in appearance.
EN2. R.esearc'h: Ident'ify importan? m  District Councils to collect information relating to TLAs H 15% 1 FTE staff member time for
recreational sites subject to potential current and potential future use and demand for 6 months.
future bed degradation hazard recreational areas adjacent to the Waikato River. ($15K)

Create a list of important recreational sites with

present and future erosion risk to be protected from

the effects of bed degradation.
ENB3. Physical Works: Protect and »  Consider engineering options for the protection of TLAs M Dependent on extent of
maintain aclcess to (;he I}ivsr at imp01]‘3tant important recreational sites identified in EN2 above. protection required and design.
recreational sites identified in EN2 above.
EN4. Research: Investigate eX%Sting m  Consider relocation walkways inland to avoid areas TLAs H m  $20k per site (preliminary
gait"i":i;é?itten;;g‘ﬁtiz er jii/lesft ftliloem of bank instability. investigation only).
walkwa inlanyd or implement m  Develop a walkway development plan, looking 20+ m  10% of 1 FTE staff member
on ineel}‘]in rotec tionp years based on bank stability hazard information time for 2 years

& &P ’ (link to reserves management plans, structure plans ($20K / year).
and Nga Tapuwae O Hotumauea).
m  Where inland diversion of walkways is not possible

or desirable, investigate vegetation/engineering m  $5-$10K / site.

options to stabilise banks.
ENS5. Research/Statutory: Inve.stigate m  Designate in District Plans existing and strategic TLAs M m $40-50k.
what. wal'kways are needed ad]acer}t to requirements for walkway routes taking into
theblilVer m thellor:ig_tim and acqlélre account areas of identified bank stability risk.

ic reserve lan ere required to v .
Erl:able inlan‘zl diversvivon of wglklwa s at m  Include rules in District Plans for acquiring land for m  20% of 1 FTE staff member
. y public accessways in these preferred walkway time for 2 years
risk from present and future bank ) s
instability. routes at the time of subdivision. ($40K / year)
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causing instability of river banks and
remove and replace with appropriate

stabilising plant species (identified in EN7

Indentify trees that are causing instability.

Replace identified trees in river sections where
public health and safety and/or lifelines are affected
with appropriate plant species identified in EN7

Actions How we will do it VYZ;(;’Y;" Priority Indicative Cost
ENG6. Statutory: Prevent further Add to Regional Plan assessment criteria the EW M 5% 1 FTE staff member time for
construction of access structures to the consideration of whether an area for a proposed duration of project
river (e.g. boat ramps, jetties) in areas of access structure is an identified present or future ($10K / year)
present and future high bank instability high bank instability risk (Technical Appendix D)
risk (see Technical Appendix D). and require information on appropriateness of the
structure in that area given the bank instability.
EN7. Research: Investigate native plant Commission an ecological report to identify bank EW H $10-20k
species that can survive fluctuating river stabilising native plant species that are suitable for
levels whilst providing bank stabilisation. the Waikato River environment.
Link to work previously done by Landcare Trust on
stabilising native species.
ENS. Partnership: Implement soft (non- Do nothing, monitor. All @)
engineered) opthns fOIT bed degradation Planting of stabilising species identified as suitable $5 - 20K
management at sites with low bank in EN7 above
stability hazard risk (see Technical '
Appendix D).
EN9. Education/Partnership: Provide Prepare a pamphlet with information on TLAs/EW H m  5-10% 1 FTE staff member
information to Riverside property owners appropriate stabilising plant species identified from time for duration of project.
on the erosion effects of removing trees Action EN7 above and provide a local contact for ($15K / year).
and provide information on native more information.
stabilising plant species . . . . = $5kforplants.
Implement planting programmes in conjunction
with the community.
Encourage the replacement of willows with native o
bank stabilising plant species progressively over
time (recognising that willows provide an important
stabilising role as native species establish and take
over).
EN10. Research: Identify trees that are TLAs M $10-20k per TLA

above). e . .

) above to aide in stabilisation of banks.
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of significant vegetation adjacent to the
River that are at risk.

m  Identify areas of significant vegetation adjacent to
the river and monitor these areas for effects from
bank erosion.

m  Investigate the use of options that will provide
protection to areas of significant vegetation that
may be at risk from erosion.

Actions How we will do it VYZ;(;’Y;" Priority Indicative Cost
EN11. Research: Identify and retain areas EW M 5% 1 FTE staff member time for

duration of project
($10K / year)

Economic

Actions How we will do it Who will lead? Priority Indicative Cost
ECI. Statutory: Re§trict further m  District/City Plan changes to include slope stability setback TLAs H 15-20% 1 FTE staff
development within setback areas (see areas (Technical Appendix D) and rules to control further member time for 2
Technical Appendix D) and su.stamgbly development within those areas. years
co.ntr.ol development in greenfield sites m  Include rules for access to the River. (40K / year)
within the setback areas.
m  Plan change to include rules to limit development of
greenfield sites within defined slope stability setback area.
m  Require detailed subsurface assessment as part of resource
consent where development is proposed within setback
areas.
EC2. Research: Identify lifeline utilities at = Condition/risk assessments of infrastructure based on TLAs in association H $30 - 50K
threat from the effects of bed degradation. priority ranking of river sections (Appendix L). with Waikato
. . . Lifelines Group.
m  Review the record drawings for water intake structures to
assess the impact of falling water levels. If necessary, relocate
water intake structures into deeper water.
EC3. Physical Works: Develop options to Assess appropriate options for the protection of lifeline utilities EW Will depend upon

protect important lifeline utilities identified
in EC2 above.

identified in EC2 above (link to GF3).

extent of impact and
type of infrastructure.
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Actions How we will do it Who will lead? Priority Indicative Cost

EC4. Physical Works: Protect high value Structural options may need to be considered where high value TLAs M Will depend on
development from the effects of bed development is at risk only when non-structural options are impact and
degradation (see Technical Appences I & shown to be ineffective at minimising effects of bed degradation infrastructure at risk.
F). or to integrate with existing structural protection works in the

area.
EC5. Research: Confirm that the fifteen Confirm with Transit that bridge condition assessments are TLAs /Transit H -
river bridges are managed for the effects of | current or underway.
bed degradation.
EC6. Partnership: Support the Waikato Involve a representative of Waikato Lifelines Group in the Bed EW O -
Engineering Lifelines Group in degradation steering group (link to Action GF1).
encouraging a co-ordinated approach to
risk reduction for lifeline utilities.
EC7. Physical Works: Protect stormwater Place new or extended toe erosion protection around stormwater TLAs M $5k per investigation
outfalls from the bank collapse triggered by | outfalls to mitigate against effects of falling river levels. Engineering costs
bed degradation as well as bed level Investigate the use of riprap, gabions of sheet piling as suitable vary depending on
lowering methods for protection. Alternatively, lower or extend the outfall option chosen.

structure.
EC8. Physical Works: Focus remediation Focus remediation efforts following floods to areas where public EW/TLAs O -
measures after flood events in areas of high | safety, lifelines, key infrastructure or community/ cultural sites of
priority. significance are at risk.
EC9. Statutory: Limit development that m  Restrict inappropriate development within setback areas TLAs M 5-10% 1 FTE staff
must be located adjacent to the river to through rules in District Plans (link to Action EI1). member time for
those areas of low erosion risk or require . . . . duration of the project

o . . m  Determine what is considered appropriate development for

significant bed degradation protection locati & t to the 1i ($15K / year)
(Link to EC1). ocations adjacent to the river.

m  Puterosion hazard information on LIMs for high risk

properties.

EC10. Physical Works: Upgrade/redesign TLAs in association L Depends on final

existing landings/boat ramps required and
used by commercial vessels.

m  Extend landings into deeper water by adding an extra flight
of steps, or alternate to provide sufficient water depth.

m  Extend boat ramps into deeper water as required, or
reconstruct boat ramp at lower level.

with commercial
operators.

design and number of
structures
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Social
Actions How we will do it Who wil Priority Indicative Cost
lead?

S1. Research: Visually monitor the river and | Visually assess the river and main tributaries in urban EW @) 5% 1 FTE staff member time
tributaries following all flood events to areas following any flood events for impact on hazard (but dependant on number of
assess changing levels of bed degradation levels (Link to Action GF4). flood events).
hazard. ($10K / year).

m  Maintain a systematic photographic record.
S2. Research / Partnership: Update priority Reassess priority areas / actions (in Technical Appendix F) EW O 5% 1 FTE staff member time for
areas / actions following flood events. using the results of post flood monitoring (link to Action S1) duration of project.

and discuss with Bed Degradation Management (link to ($10K / year).

GF1)

Cultural
Actions How we will do it DTl Priority Indicative Cost
lead?

C1. Research: Identify all significant Commission a cultural and heritage report for the Mid Waikato EW and M $50K
cultural/heritage sites adjacent to the river to identify sites of significance and map these against areas | Tangata
river at risk from the effects of bed subject to present or future high risk from the effects of bed Whenua
degradation. degradation.
C2. Physical Works: Project significant | 4 Investigate, in conjunction with mana whenua, the use of EW /TLAs M Depends on option selected.
cultural/heritage sites adjacent to the options that will provide protection to areas of significant Tangata $5 - $10K per site investigation.
river at risk from the effects of bed Whenua

degradation with protection options
that do not affect the values of the
sites.

cultural and heritage value from erosion, without
detracting from these values.

Where necessary, use engineering solutions that are in
keeping with the natural environment as a first preference
(Le. wooden structures with native plantings insead of
concrete mass blocks etc.)
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Actions How we will do it il Priority Indicative Cost
lead?
C3. Research: Monitor the effects of = Protect Turangawaewae Marae as a priority site. EW/Tangata | M 5-10% 1 FTE staff member
bed degradation on the Whenua (@) time for duration of project
Turangawaewae Marae river access ($15K/year).
and bank stability. . — . 5% FTE staff member time (but
m  Set up appropriate monitoring programme of riverbank ¢l
areas adjacent to Turangawaewae Marae (Link to GF4) dependant on number of floor
’ levels ($10K/year).
C4. Partnership: Investigate the = Assemble relevant Mana Whenua groups to discuss O] 5% 1 FTE staff member time for
establishment of a Mid Waikato River possible collaboration on future bed degradation duration of project
Bed Degradation Management Mana management decisions for the Mid Waikato River (link to ($10K/year).
Whenua Group. GF1).
m  Hold regular meetings with the Mana Whenua Group
throughout the duration of the project to discuss the
management of bed degredation in the Mid Waikato River.

4.6 Where to From Here

The primary uncertainty underlying the management strategy is the estimated rate of ongoing bed degradation that will occur and the predictions
to 50 years and beyond. These predictions underpin the development of the riverbank stability hazard map (Appendix D) and any resulting
prioritization of locations along the riverbank that are at risk in the future. This in turn affects the timeframe within which actions should be
implemented and this timing will need to be reset in response to research and river cross section monitoring data that unfold in the future. The
management strategy should remain a living document. The following items would support such a target:

m  Responsible authorities would develop working protocols related to riverbank setback margins that respect the inputs from affected users to
provide optimal protection against the risks of bank instability.

m  Continue to monitor the riverbed degradation over time. Increase or decrease the monitoring frequency, as the behaviour becomes more
understood. Develop a formal Monitoring Plan with inputs from Councils, Tangata Whenua and Mighty River Power.

m  Maintain the strategy to manage bed degradation as a working document, adapted with on-going monitoring.
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m  As time passes communities change, as do development, priorities and perceptions of the river environment. As the strategy is focussed
around a shared community vision, this should be reviewed and changed as necessary to reflect the community’s values of the river.

m  There are a number of significant issues and options for the manner in which the Mid Waikato River could be managed over the short,
medium and long term (50 year +). Actions being taken and strategies being developed by public and private agencies and individuals within
the study area will increase competing interests which conflict with each other on this stretch of the Waikato River. An example of one such
strategy is Hamilton City Council's 20-year CBD plan, which has implications for growth of the city in relation to the River and likely
increased diversity and use of the area as it is implemented.

Development of an overarching River Strategy is suggested as a means to pull all of the different stakeholders and community aspirations
together to enable the long-term development of uses in and alongside this stretch of the river to be undertaken in a sustainable manner, and
one that recognises the significance of the River’s contribution to the social, cultural, economic and environmental wellbeing at local, regional
and national levels. The objective would be to confirm the long term Vision for the river, and provide guidance for planning and management
decisions that are taken over the short, medium and long term. While bed degradation is identified as a significant issue for river management
it is envisaged that it is only one of the issues requiring management as part of a holistic strategy for this stretch of River over the next 20 to 50
years.

m [t is noted that no community consultation has been undertaken as part of this strategy. The draft vision will need to be further refined
through the LTCCP process to confirm the issues ands priorities. Further consultation is also necessary to test the recommended bed
degradation management against public opinion to enable the suggested actions to be accommodated within respective LTCCPs.
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social

* Maintain public access to
the iver,
« Public safety is provided

* Protect existing urban
development,

Environmental

« Natural character is
relained in rural and semi-
urban areas and retained
as far as practicable in
urban areas.

protection s
adlvely sndetaen na

fentand visually.
Pensing .

+ Amentiesand sesthtc
values cte
and,w
nppmpnzm, enhanced
in urban and semi-urban

Vision

A river environment where...

Economic

ntial assets and
lifelines are protected.
River availability
maintained for a range of
aperations.

Future development
undertaken considering
Known risks,

Cultural

+ Significant cultural and
historic sites and values
are protected.

MID WAIKATO RIVER BED DEGREDATION MANAGEMENT STRATEGY

FIGURE 2 - PROPOSED VISION AND ACTIONS

Mid Waikato Bed Degradation Investigation Phases Ill and IV
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