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Central Plains Water Enhancement Scheme,
Details of Sediment Settling

1. Introduction

In a letter dated 27 January 2006 you requested more details on the sediment settling
ponds for the Central Plains Water Enhancement Scheme, as part of a list of Section 92
requests under the Resource Management Act. In relation to sediments, you asked for
information on the volumetric capacity of the settlement ponds, and methods of
calculations for that, and also for information about how the ponds will be managed in a
high flow event. This memo provides that detail.

A general description of the sediment removal works can be found under Sections 3.4.2
and 3.14.2 of the Assessment of Environmental Effects (URS, November 2003). These
notes add to and modify that description. In particular a key development is that new
information indicates a reduction in the amount of sediment that would be taken into the
scheme, allowing the elimination of the sediment settling ponds. The resulting
requirements for layout and size of the sediment control works was shown on the intake
structure plans provided with our letter to you of 30 March.

2. Bed L.oad Management

Sediment load can be divided into bed load and suspended load. Bed load is the sediment
transported close to the bed where particles move intermittently by rolling, sliding or
Jumping. Bed load material (i.e. gravels) will be largely excluded at the intakes and only a
small amount will enter the scheme. This will be achieved by:

= Design of the intake structures: the intakes will be raised above bed level and will be
constructed on the outside of bends where the river flow will scour a stable deep
channel, and ‘

= Operation during floods: the intakes will be closed during higher flows when sediment
concentrations are higher. This will be able to be practised more extensively on the
Central Plains scheme than on other Canterbury schemes, because the large storage
facility in the Wataniwaniwa reservoir will allow uninterrupted supply to the scheme
to continue while intake gates are closed.
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Any gravels that do enter the intakes will settle within a short distance below the intake
gates and will be either flushed out in periodic sluicing operations or will be removed
mechanically from time to time as required.

3. Suspended Sediment Management

Suspended load has needed more careful examination. Suspended load is the portion of
sediment that is supported throughout the water column by turbulence, and is swept along
at about the local flow velocity. Murray Hicks (NTWA) has made available all known
data on suspended sediment concentrations and river discharge in the Rakaia and
Waimakariri Rivers. There are 74 samples from the Rakaia River and 17 from the
Waimakariri River. These data were used to produce suspended sediment rating curves,
enabling a calculation of the amount of sediment that will enter the scheme at different
river flows.

The most important properties that govern the settling of suspended sediment are particle
size, shape and specific gravity. Hicks’s mformauon includes a sample from the SH1
Bridge on the Rakaia River during a 2844 m*/sec flood on 10 January 1994. This was a
depth averaged sample, the flow was recorded upstream at Fighting Hill, and the recorded
discharge was slightly above the level of the mean annual flood (2415 m¥/sec). The size
fractions were 36 % clay, 37 % silt, and 27 % sand; with 69 % of the sand in the very fine
sand size range. This compares with Hicks’s opinion (pers comm) that the expected
proportion of sand in the suspended load of a river draining a greywacke catchment is

~ 30 %, reducing with lower discharges.

The upper and lower Waimakariri and the Rakaia intakes are proposed to contain
suspended sediment traps of almost identical size. The traps, which will be built within

1 km downstream of the intake structure, will be designed to settle coarse suspended
sedlments (i.e. sands and a small proportion of silts). A capacity of approximately

80,000 m’ per sediment trap is necessary to reduce intake flow velocities and to achieve
the residence time required for settling, The sediment trap will be a widened canal section
which will be apprommdtely 100-150 m wide and 400 m long. We expect the traps to
collect about 20,000 m® of sediment per year, total from all sources, depending on the
level at which the gates will be closed. Further design refinements will be able to be made
before construction following further river sediment sampling.

It is intended that settled sediments will be flushed periodically, as described in the AEE,
or they may be removed mechanically from time to time. These operations will be
optimised after practical experience.
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PROPOSED CONDITIONS for ECan CONSENTS

1. Land Uses

CRC061769

Locations:

To excavate land for the purposes of constructing a dam and storage reservoir
over an unconfined or semi-confined aquifer to a depth exceeding 5 metres or
deeper than the highest groundwater level in the Waianiwaniwa Valley as
identified in Schedule A.1 of the application documents

Waianiwaniwa River Valley, Dam and Storage Reservoir

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

I.

CRC061771

Locations:

This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2;: Administrative Conditions.

Works shall be confined to the areas shown on the accompanying plan CRC061845.

To deposit material into excavated land over an unconfined or semi-confined
aquifer to a depth exceeding five metres or where the groundwater level is less
than thirty metres below the land surface for the purposes of constructing a dam
and storage reservoir, in the Waianiwaniwa Valley as identified in Schedule A.1
of the application documents

Waianiwaniwa River Valley, Dam and Storage Reservoir

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

Waorks shall be confined to the areas shown on the accompanying plan CRC061845.
The material deposited shall comprise only:

(@)  inert materials, being rock, stones, gravel, sand, silt, clay or soil, provided these
are uncontaminated with any hazardous substance; or

{b)  concrete or cured asphalt.

The volume of vegetative material in any ten cubic metres of material deposited shall
not exceed five percent.
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CRC061814

Locations:

A management plan shall be prepared in accordance with Section 8.1 and Appendix B
of “A guide to the Management of Cleantills”, Ministry for the Environment, January
2002.

To excavate land, for the purposes of constructing an inlet canal, headrace canal
and water distribution race network, over an unconfined or semi-confined
aquifer to a depth exceeding five metres or deeper than the highest groundwater
level along and adjacent to the routes identified in Schedules A.2 - A4 of the
application documents

inlet Canal & Tunnel; Headrace; Water Distribution Race Network

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

1.

CRC061816

Locations:

This consent shall be subject to the conditions listed in Schedule I: General
Conditions, and Schedule 2: Administrative Conditions.

To deposit material into excavated land, for the purposes of constructing an inlet
canal, headrace canal and water distribution race network, over an unconfined
or semi-confined aquifer to a depth exceeding five metres or where the
groundwater level is less than thirty metres below the land surface along the
routes identified in Schedules A.2 - A.4 of the application documents

Inlet Canal & Tunnel; Headrace; Water Distribution Race Network

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

N

This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

The material deposited shall comprise only:

(a) inert materials, being rock, stones, gravel, sand, silt, clay or soil, provided these
are uncontaminated with any hazardous substance; or

(b) concrete or cured asphalt.

The volume of vegetative material in any ten cubic metres of material deposited shall
not exceed five percent.

A management plan shall be prepared in accordance with Section 8.1 and Appendix B
of “A guide to the Management of Cleanfills”, Ministry for the Environment, January
2002.
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CRCO61817 To excavate and disturb land, deposit material, and remove and plant vegetation,
in the riparian margins of the Waianiwaniwa River associated with construction
of the dam, storage reservoir, and related infrastructure

Locations: Waianiwaniwa River Valley, Dam and Storage Reservoir
Lapse date if not given effect to: 31 July 2016
Subject to the following conditions:

1. This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

CRC061820 To excavate and disturb land, deposit material, and remove and plant vegetation
associated with any construction activity/consent relating to the headrace, inlet
canal, and water distribution race network, in the riparian margins of the surface
waterbodies listed in Schedules B.1 - B.4 of the application documents

Locations: Waianiwaniwa dam site; Inlet Canal to the Waianiwaniwa Reservoir; Headrace Canal;
Water Distribution Race Network

Lapse date if not given effect to: 31 July 2016
Subject to the following conditions:

1. This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

CRC061822  To excavate and disturb land, and remove and plant vegetation, in the riparian
margin of the Rakaia River and tributaries, associated with any construction
consent in the area listed in Schedule A.5 of the application documents

Locations: Rakaia River Intake and Headworks
Lapse date if not given effect to: 31 July 2016
Subject to the following conditions:

I. This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

CRC061842  To excavate and disturb land, deposit material and remove and plant vegetation,
in the riparian margin of the Waimakariri River and tributaries, associated with
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Locations:

any construction activity/consent in the area listed in Schedule A.6 of the
application documents

Upper Waimakariri River Intake and Headworks

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

1.

CRC061843

Locations:

This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

To excavate and disturb land, deposit material and remove and plant vegetation,
in the riparian margin of the Waimakariri River and tributaries, associated with
any construction activity in the area listed in Schedule A.7 of the application
documents

Lower Waimakariri River (Gorge Bridge} Intake and Headworks

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

i This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

CRC061953 To excavate and disturb land, deposit material, and remove and plant vegetation,
in the riparian margins of the Waianiwaniwa River and Reservoir, associated
with the use and maintenance of the dam, storage reservoir, and related
infrastructure

Locations: Waianiwaniwa River Valley, Dam and Storage Reservoir

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

I

CRC661954

This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

Fo excavate and disturb land, deposit material, and remove and plant vegetation,
associated with any operation activity/consent relating to the Inlet Canal,
Headrace Canal, and Water Distribution Race Network in the riparian margins
of the surface waterbodies identified in Schedules B.1 to B.4 of the application
documents
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Locations:

Main stem and tributaries of Kowai, Hawkins, Hororata, Selwyn/Waikirikiri,
Waianiwaniwa Rivers; tributaries of Waimakariri and Rakaia Rivers

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

CRC061955

Locations:

This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

To excavate and disturb land, deposit material and remove and plant vegetation,
in the riparian margin of the Rakaia River and tributaries, associated with any
operation activity/consent in the area listed in Schedule A.5 of the application
documents

Rakaia River Tntake and Headworks

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

1.

CRC061956

Locations:

This consent shall be subject to the conditions listed in Schedule 1; General
Conditions, and Schedule 2: Administrative Conditions.

To excavate and disturb land, deposit material and remove and plant vegetation,
in the riparian margin of the Waimakariri River and tributaries, associated with
any operation activity/consent in the area listed in Schedule A.6 of the application
documents

Upper Waimakariri River Intake and Headworks

Lapse date if not given effect to: 31 July 2016

Subject to the following conditions:

1.

CRC061957

Locations:

This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

To excavate and disturb land, deposit material, and remove and plant vegetation,
in the riparian margin of the Waimakariri River and tributaries, associated with

any operation activity/consent in the area listed in Schedule A.7 of the application
documents

Lower Waimakariri River (Gorge Bridge) Intake and Headworks

Lapse date if not given effect to: 31 July 2016
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Subject to the following conditions:

1. This consent shall be subject to the conditions listed in Schedule 1: General
Conditions, and Schedule 2: Administrative Conditions.

2. Works in the Beds and Margins of Watercourses

CRC061845 To erect a dam in the bed of the Waianiwaniwa River
And:

CRC061958 To use, maintain and repair the dam in the bed of the Waianiwaniwa River

Locations: Waianiwaniwa River Valley, Dam and Storage Reservoir
Lapse date for CRC061845 if not given effect to: 31 July 2016

Duration for CRC061958: 35 years
Subject to the following conditions:

l. The dam shall be located at or about map reference NZMS 260 1.35: 274-478, and
shall not rise above a Reduced Level of 283 metres with respect to the Lytielton
Datum (1937},

2. The design, construction and operation of the dam shall be in general accordance with
the principles as presented in evidence to the hearing and as contained in the technical
documents provided to the Canterbury Regional Council in support of this apphcation
or as a requirement of a condition of this consent.

3. The consent holder shall inform the Canterbury Regional Council one month in
advance of the intended commencement of construction activities.

4. The works referred to in Condition (2} above shall be implemented under the
supervision of persons with appropriate experience in the supervision of civil
engineering construction works.

5. The quality of the construction materials shall be proved as part of the dam design
process or the design of any subsequent works. The records shall form part of the dam
design documentation or the design documentation for any subsequent works.

6. The consent holder shall provide a certificate, signed by a chartered engineer, to the
Canterbury Regional Council stating that the dam or any subsequent works on the dam
has been designed in accordance with accepted civil engineering practice and is such
as to meet the conditions of this consent.

7. On completion of dam construction or any subsequent works the consent holder shall
supply a construction certificate, signed by a chartered engineer experienced in dam
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10.

12,

13,

14.

construction retained by the consent holder, to the Canterbury Regional Council
stating that the dam and associated works have been constructed in accordance with
the design referred to in Conditions (5} and (6) above.

The consent holder shall ensure that erosion control measures are in place prior to the
exercise of this consent and that all practicable steps are taken to prevent
contamination of natural run-off by suspended solids during the construction period.

The consent holder shall forward a copy of the Certificate of Practical Completion
together with a copy of the final "as built' plans for any works undertaken to the
Canterbury Regional Council.

The consent holder shall have particular regard to avoiding the stranding of fish in
pools or river braids.

The consent holder shall be responsible for the structural integrity and maintenance of
all works associated with the exercise of this consent and for any erosion control
works that become necessary as a consequence of the exercise of this consent.

I, following a major flood, any auxiliary spillway requires reinstatement such
reinstatement shall be carried out under Conditions (1) through (11) of this consent.
There shall be no excavation of material tc be used for reinstatement from channels
containing flowing water.

A dam safety surveillance and monitoring plan shall be prepared and submiited to
Canterbury Regional Council one month prior to the commencement of the filling of
the Waianiwaniwa Reservoir. This plan shall follow the guidelines set out in
Appendix E of the New Zealand Dam Safety Guidelines, produced by the New
Zealand Society on Large Dams, dated November 2000, as appended to these
conditions, and in addition shall incorporate the following elements:

(a) continuous telemetred measurement of the turbidity and rate of the combined
discharge from the internal drainage system;

(b) a weekly visual inspection of the dam;

(¢) weekly monitoring of the rate of discharge from each individual drain and the
piezometric pressure within the dam;

{d) a weekly review of the internal drainage flow data by a suitably qualified and
competent dam engineer, with immediate review capability if alert levels are
exceeded;

A dam safety surveillance and monitoring report prepared by the dam engineer that
includes the following:

(a) confirmation that the monitoring and review programme has been followed;

(b) analysis and interpretation of the monitoring data, in particular the adverse trends,
warnings or observation of relevance to dam safety; and
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I5.

17.

{¢) confirmation that the dam performance is within acceptable limits as set out in
Condition (15} and the report in Condition 14(a} above shall be prepared at least
every two months, certified by the dam engineer and submitted to Canterbury
Regional Council within the first five working days of the month following
preparation of the report.

The surveillance and monitoring plan referred to in Condition (14) must identify alert
levels for key performance indicators and precautionary actions to be taken if alert
levels are reached or exceeded. The key performance indicators must include:

{a) the rate of discharge of total internal drainage flow exceeding historic maxima for
the corresponding lake level;

{b) any apparent indication of internal erosion of the dam;

(¢} the turbidity or rate of discharge from the internal drainage increasing by more
that 10 percent over historic maxima for a continuous pertod of seven days; and

FAY ol T 0
1dy ne ever ol

at any
time.

A dam safety surveillance report covering the previous year to 31 March and prepared
by a suitably qualified and chartered professional engineer shall be prepared and
submitted to Canterbury Regional Council by the last working day in April each vear.
The report shall be accompanied by a certificate from the consent holder that in its
opinion and following due inquiries it is satisfied that the report is properly issued.
Where the consent holder is a limited liabitity company, the certificate shall be signed
by the directors of the company. The report shall include the following:

(a) results of a physical inspection of the dam pursuant to Condition 7(b) undertaken
within the previous three months;

(b} review of monitoring data obtained in exercising Condition 14 for the year, and a
comparison with data from previous years;

(¢} details of any mitigating actions taken or incidents of significance to dam safety
in the year;

(d) review of the performance of the dam with respect to safety, and confirmation
that the dam is operating within acceptable limits and

{e)} any recommendations of relevance to dam safety.

(a} An Emergency Action Plan shall be prepared in accordance with Appendix F of
the New Zealand Dam Safety Guidelines produced by the New Zealand Society
on Large Dams, dated November 2000, appended to these consents, and shall
include an inundation map for potential dam break scenarios. The Plan shall be
maintained in a current state at all times such that it is accurate as to personnel
and procedures.
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