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Executivesummary

This report summases the detailed design undertaken for the proposed Waimea Dam, Tasman
]*SE] §X dz U[s %o UE %} ]J* A 3 E pPu vs 8]}v (}JE JEE]P §]}v

provide drought security to the Waimea Plains. The dam is intended to supplement tfdests

natural flows to provide a constant residual flow as well as an irrigation Tow.Waimea Dam does

not have a specific flood attenuation design functidhis project is anticipated to provide

significant regional benefits.

The dam proponent is Wmea Water, which is owned in part by Tasman District Council and
Waimea Irrigators Ltd. Funders for the project include Waimea Irrigators Ltd, Tasman District
Council, Crown Irrigation Fund, and Nelson City Council.

The Dnkin &Taylor Ltd (T+Tead design team have been engaged by Tasman District Council for
the permanent works design. The Stage 4 design included early contractor involvgad)d

inform the permanent works design, develtgmporary worksdesign arrangements, and determine
the contract price for constructionThe ECI Contractor was Fulton Hogan Taylors Joint Venture
(FHTJV).

The dam design was been developed in a staged appmwilstieasibility design in 2009, and design
to support the resource consent application (Stage 3) in 20122014. Peer reviews have been
undertaken at each design stage. The detailed design presented in this report is Stage 4 and is
intended to support the building consent applicatiand be the basis for Waimea Watgdesign
documentation

The proposed darsite is located on the Lee River approximately 40 minbtesar to the south of
Nelson.The Lee River is ghutary of the Waimea Rivelhe proposed Waimea Dam is a concrete
face rockfill dam (CFRD) up to 53 m in heagid 220 m long at crest levélhe damwill impound a
13 M reservoir at normal top water level of 197.2 m Rhe reservoir may be drawn down to a
minimum operating level of RL 166.5 m.

The dam is classified as a high PIC (Potential Impact Classification) dam in accordance with New
Zedand Society on Large Dams New Zealand Dam Safety Guidelines (NZSOLD DSG 2015). The dam is
therefore designed to the highest standards currently applicable in New Zealand for dams.

The dandesign presented in this report includtse following components:

A zoned rockfill embankment founded on roglth concrete facing on the upstream slope.
4 m high reinforced concrete parapet wall on the dam crest.
A twin barrelled diversion culvert underneath the dam and located on the true right bank.

X X X X

A nominally 6.5n high mass concrete starter dam across the valley at the upstream toe of the
dam.

X A horizontal type reinforced concrete plinth founded on the starter dam in the river channel
and on rock in the abutments.

X Anungated gee weir controlled concreterled gillway located on the true left abutment of
the dam.

Access roads to the dam from existing forestry road.
Two access bridges for access to the dam crest and the toe berm area

X  Two outlet pipelinesvith submerged intake screen structures, isolation vaj\and discharge
valves at the toe of the dam. The outlet works control the usual flow released from the dam
(residual, irrigation, flushing) and enable dewatering of the reservoir.

X An open channel fish pass located on the true right bank of the dam.
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X Damsafety instrumentation to enable reime remove monitoring of the dam performance.

The permanent works design considers the construction diversion works proposed by the ECI
Contractor (FHTJV). Key uncertainties and construction considerations arghrteghlihroughout
this report to clarify the design intent and limitations.

Designer involvement during construction is essential especially for review of foundations, rockfill
material and permanent cut batter slopes. In particular, a Foundation Comnigttesgjuired to

inspect and approve the foundations prior to placement of embankment material and structures.
Localised oveexcavation and backfill with concrete and/or specific foundation treatment is
anticipated

T+T emphasise that the design of the daiti not be complete until the dam is fulgpmmissioned

and functioning.This is normal for any dam project that must be assessed and if necessary adapted
to the site condions as they are encounteretdhe design and peer review team must therefore

work closely with the Contractor, Engineer to the Contract, the regulator (Building Consent Authority
(BCA) and the Owner to complete the dama safe and satisfactory mamme

The permanent works desigiisoconsiderduture provisional installation of a mitiydropower
station at the toe of the dam noting that some amendments will be required should the mini hydro
station be constructed after the main dam.
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Abbreviations

Term Definition

AEP Annual Exceedance Probability

ALARP As Low as Reonably Pacticable

ARI Average Recurrence Interval

Cd Coefficient of Discharge

CDF Construction Diversion Flood

CFRD Concrete Face Rockfill Dam

CL Centreline

d/s Downstream

DHI DHI Water & Environment Ltd

D3VS Dam Safetylanagement System

DSEP Dam Safety Emergency Plan

ESI Earthquake Severity Index

FMEA Failure Modes and Effects Analysis

FOS Factor of Safety

GCM General Circulation Models

GNS GNS Science (NZ)

GWh Gigawatt hour

H&S Health & Safety

H.E.C. HydroElectric Commission

HAZOP Hazard and Operations

HEGHMS | Hydrologic Engineering Centerydrologic Modelling System
HEGRAS | Hydrologic Engineering CenteRiver Analysis System
Hs Significant wave height

ICOLD International Commission on Large Dams
IPCC Intergovernmental Pardeon Climate Change
LiDAR Light Detection And Ranging

MAF Mean Annual Flood

MALF Mean Annual Low Flow

IDF Inflow Design Flood

MfE Ministry for the Environment (NZ)

m RL metres Reduced Level

NIWA National Institute Of Water & Atmospheric Research
HIRDS High Intensity Rainfall Design System
NTWL Normal Top Water Level

NZSOLD | New Zealand Society on Large Dams
NZTA New Zealand Transport Agency

0o&M Operations & Maintenance

OBE Operational Basis Earthquake

PAR Population at Risk

Tonkin & Taylor Ltd
Waimea Dam Stage Detailed Design Report

Waimea Water

January201¢
Job N027425.100.vIssué



Term Definition

PBWSP Parsons BnckerhoffWSP

PGA Peak Ground Acceleration

PIC Potential Impact Category or Classification
PMF Probable Maximum Flood

PMP Probable Maximum Precipitation

PSF Peak Sliding Factor

Rly Flow Depth Ratio

RCC Roller Compacted Concrete

Rs Run up of signi¢ant wave

RMR Rock Mass Rating

RQD Rock Quality Designation

RSF Residual Sliding Factor

SEE Safety Evaluation Earthquake

T+T Tonkin & Taylor Ltd

To Wave period

TPA Test Pit [NAME]

ubDL Uniformly Distributed Load

USACE US Army Corps of Engineers

USBR Reclamation (formallyyS Bureau of Reclamatipn
WL Water Level

ww Waimea Water

WWAC Waimea Water Augmentation Committee
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1 Introduction

1.1 General

This report summarises thdetaileddesign undertaken for the proposéfaimeaDam, Tasman

District. hedau[* %o E %o} ]+ A § & pPu vs 3]}v (JE JEE]P ®}v v }uupv
provide drought security to the Waimea Plaifibe dam is intended to supplement the Lee River's

natural flows to provide a constant residual flow as well as an irrigation it Waimea Dam does

not have a specific flood attenuation design function.

The proposed dam site is located on the Lee River approximately 40 minutes by car to the south of
Nelson. The Lee River is a tributary of the Waimea River.

The proposed Waimeadm is a concrete face rockfill dam (CFRD) up to 53 m in height. The dam is
located at chainage (horizontal distance measured) 12,430 m upstream from the confluence
between the Wairoa and Lee riveas shown irFigurel.1 andFigurel.2 below. The Waimea Dam

site is accessed by forestry roads off LebeyaRoad as shown drigurel.2.

Figurel.1: Regionaldcation of the proposedas.

The approximate NZTM coardites of the dam location ar613437mE 5409020mN.
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Figurel.2: Location of the proposed dam (previously named the Lee Valley Dam) site on the Lee River.

1.2 Proposed Dam

Theproject comprises the construction ofcencrete face rockfitiam (CFRDyhich will impound a
13 M reservoir anormaltop water level, and is locateid the upper Lee Valley approximately
200 m upstream of Anslow Creelhe Lee River is one of two ragjributaries of the Wairoa River
which drains the Richmond Rge east of the Waimea Plaifge Wairoa River is then joined by the
Watiti River, and together they form the Waimea River.

The dam i¢ocated at Chainag#2,430 m (measured upstream from thenfluence of the Wairoa
and Lee Rivers). The dam would be approximately 53 m highZgheh2ong at crest levelhe
location and layout bthe dam is shown ifigurel.3 below.

The storage reservoir will have a top water IegERL197.2 m and will extend approximately 3.7 km
upstream of the damThe ams of the reservoir will extend approximately 1 km into Waterfall Creek
on the right bank, and 350 m imt~lat Creek on the left bankhe reservoimay bedrawn down toa
minimum operating level oRL 166.5 m

The CFRD will be constructed from approximately 430,006f tocally sourced rockfilAppurtenant
structures associated with the dam include a spillway and a diversion culvert, the latter to be used
after constructionto house the outlet works.

The dam is classified as a high PIC (Potential Impact Classification) dam in accordance with New
Zealand Society on Large DaN®wy Zealand Dam Safety Guidelines (NZSOLD DSG 4 8am is
therefore designed to the highest stdards currently applicable in New Zealand for dams.
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Figurel.3: Location and layout of th&/aimea &am.

1.3 Project kackgroundand timeline

Waimea Water Augmentation Committee (WWAC) engagddtd tndertake bth pre-feasibility

and feasibility designs of thetoragedam. Feasibility was complet in December 2009 he
feasibilitystudy concluded that a CFRD &hage 12,430 m was the most appropriate location and
dam type.

In December 201,0/+T was appointethy WWAQo undertake detailed design of the daffihe
design was put on hold following completion of the Stage 3 Designinlate 2815Z o] v3][e
instruction. This was such that funding and resource consent/s could be procured.

Following procurement afesource consenthe project developer became Waimea Water; a joint
venture between Tasman District Guil and Waimea Irrigators Ltd+T as permanent works
designer was novated from WWACTasman District Coundil around 2014.

The detailed design recmmenced in late 2017 (termed Stage 4), and was to be substantially
completed by June 2018 as part of an Early Contractor Involvement (ECI) project phase which would
culminate in the Contractor submitting a price for the project for consideration by Waik'egar.

The current detailed design phase has noetomsidered dam type, location or dam storage volume
requirementssince these key criteriaere peer reviewed and endorsed by WWAC prior to

completion of feasibilittand subsequently reviewed by Beca 012

Key engineering reports documenting the desilgvelopment preceding th8tage 4letailed design
are listed inTablel.1.
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Tablel.1: Selected previouslesign reportsand letters
Title Date Reference
Lee Valley Dam Feasibility Investigations Geotechnical December 2009 24727.204
Investigations Report
Lee Valley Storage Dam Engineering Feasibility Report December 2009 24727.303
Waimea Water Augmentation Phase Water Resouwre December 2009 24727.100
Investigations (Rev 1.0)
Waimea Water Augmentation Phase Ree Valley Dam February 2010 24727.800
Feasibility InvestigationsSummary Report
Stages3 report(appendices include hydropower feasibility October 2012 27425.100
report; GNS 2011 reporEB Power M&E preliminary design | (reissued for
report) Resource Consent

in July 2014)

Lee Valley DaRespnse to Peer Review of Stag®8sign December 2013 27425.100
Waimea Community Dam: Cost/Risk and alternative optiong 28 April 2015 Beca ref 3311210
review fa an affordable dam (Beca)
Seismic Hazard Assessment for the Proposed Waimea Dan September 2017 | GNS ref 2017/150
(GNSJ)update of 201Teport)
Seismic Design of the Waimea Dam 30 November 2017 1002177
Factual Geotechnic&eport February 2018 27425.100
Embankment Trial Testing Factual Geotechnical Report May 2018 27425.100

Extensive nofengineering investigations and reports were produced as part ofaasibility stage.
Theseare summarised in the repotitled "Waimea Water Augmentation Phase-2.ee Valley Dam
Feasibility InvestigationsSummary Report T+T Ref 24727.:880efeasibility docunents are not
listed inTablel.1 because they investigated regional solutions for water augmentadiod are
therefore not directly relevant to the current detailed design phase.

1.4 Project structure

14.1 Roles and responsibilities

The following organisationsere involved the detailediesign othe Waimea Dam

Role

Organisation

Principal

Waimea Water (formdy Waimea Water Augmentatior]
Committee, WWAC]} Project delivery vehicle
comprising oWaimealrrigators Ltd and Tasman
District Council

Unitary (Territorial and Regional) Authority

Tasman District Council

Funders Waimea Irrigators Ltd (WIL)
Tasman Disict Council
Nelson City Council (NCC)
Crown Irrigation Fund (CIF)
Designer

Permanent Works Designer

Tonkin& Taylor Ltd T+T)

CFREmbankment designer

Mott MacDonald(subconsultant to T+T)

E&M works designer

WSP|Opusfbrmerly PB Powerjfsubconsutant to T+T)
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Role

Organisation

Fish pass design

T+T

Seismic hazard assessment methodology
reviewer

Engineering Geology Ltd (EGL) ¢{sabsultant to T+T)

Seismic hazard assessment

Institute of Geological and Nuclear Science (GNS)

Contractor

ECI Contractor

Fulton Hoga t Taylors JV (FHTJV)

Temporary Works Designer

GHD

Geotechnical specialist (temporary works)

Gaia Engineering

Peer reviewers

Permanent works

WSP | Opus (forméy Opus)

Fish pass design

Cawthron Institute

Qrown Irrigation Fund (CIFReviewer

DamWaih Ltd

Independent Ecologist

Water Ways Consulting (Richard Allibone)

Specific roles within the design team organisations and the interaction pathways with the ECI
Contractor and Priripal are presented ifrigure 1.4 below.

Figurel.4:

Design teanorganisation chart.

Tonkin & Taylor Ltd
Waimea Dam Stage Detailed Design Report
Waimea Water

January201¢
Job No27425.100.viIssue

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































