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Executive Summary

This executive summary presents the salient points of the report only and should not be referred
to in isolation from the content of the whole report.

Summary

A Preliminary Site Investigation has been undertaken on behalf of NZTA
(New Zealand Traffic Agency) for a site at the Beaumont Bridge, State
Highway 8 (SH8), Beaumont, Clutha District (herein referred to as ‘the site’)
in order to assess the potential for contamination to be present on the site.

Introduction The site is located at the Beaumont Bridge (including the immediate area
to the east and west of the current road bridge), State Highway 8, Clutha
District and includes the surrounding area to the east and west of the
current road bridge. This PSI has been commissioned as part of the
realignment and replacement of the existing Beaumont Road Bridge.

We understand the development of the site will the construction of a new

Proposed bridge and realignment of the existing highway and Clutha Gold Trail
Development
Cycleway.
o The western and eastern banks of the River are underlain by the Late
Pleistocene River Deposits; and
. o The eastern part of the site is underlain by Undifferentiated Caples
Environmental
Setting terrane TZIII. . ‘
o The Clutha River/Mata-au flows south through the centre of the site;
o There is not a known aquifer beneath the site, but the area is
considered sensitive
o Historical Maori presence in the area from the 13" century;
o European use from 1853 with establishment of a township and gold
mining from 1860's;
o Gold dredging was ongoing from 1890’s until 1930's goldrush;
o Current Beaumont bridge was opened in 1887
o Railway was established in 1905 and closed in 1968;
Site details o Currently the site is pasture/farmland or reserve
o Historical activities include an orchard to the north west and a sheep
dip/drench to the south west of the proposed realignment;
o The area to the west of the site comprises the Beaumont township
with predominantly pasture/farmland surrounding that; and
o No obvious signs of vegetation dieback were noted in any location

across the site.

It is considered more likely than not that the risks to human health
associated with the development identified on the site, based on an

Discussion industrial/commercial end use is LOW. As such, it is considered highly
unlikely that there will be a risk to human health associated with the
proposed development.

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019 Page 1
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Summary

The conceptual site model and initial qualitative human health risk
assessment presented herein are based upon information gained from a
site inspection, anecdotal evidence, information gained from CDC and
other sources, to determine the chemical characteristics of determined
contaminants of concern.

The site identified in this investigation has been triggered under the NES
as a result of a proposed development. The site history, anecdotal
evidence, historical aerial photography and site inspections have identified
that there is low potential risk of having contaminated the proposed
development area on the basis of an industrial/commercial end use. On
this basis, the risk to human health associated with the potential
contaminants identified during this PSI for the site is considered to be
LOW.

Conclusions

This Preliminary Site Investigation identifies that on the proposed
development area of the site it is highly unlikely that there is a risk to
human health should the proposed land use change be undertaken. Any
land use change and associated ground disturbance within this area is
considered a permitted activity.

o Should any items or strata of potential archaeological interest be
encountered an archaeologist should be consulted and the relevant
authorities informed;

o Should any ground conditions be encountered across the site which
are not anticipated from the findings of this report a Suitably

Recommendations Qualified and Experienced Practitioner (SQEP) should be consulted
in order to reassess the risks to human health;

o This Preliminary Site Investigation report is submitted to the
consenting authority; and

o This Preliminary Site Investigation report is submitted to the regional
authority in to facilitate updating the HAIL database.

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019 Page 2
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1 Introduction

11  Background

A Preliminary Site Investigation has been undertaken on behalf of NZTA (New Zealand Traffic
Agency) for a site at the Beaumont Bridge, State Highway 8 (SH8), Clutha District (herein referred
to as ‘the site’) in order to assess the potential for contamination to be present on the site.

The site is located at the Beaumont, State Highway 8, Clutha District and includes the surrounding
area to the east and west of the current road bridge. This PSI has been commissioned as part of
the realignment and replacement of the existing Beaumont Road Bridge.

1.2 Purpose of this Report

Preparation of a PSI under the National Environmental Standard for Assessing and Managing
Contaminants in Soil to Protect Human Health (NESCS) Regulations (2011) will provide information
as to whether soil contamination from potential HAIL activities are likely to be present and if so
whether they are at levels that could adversely impact human health.

This PSI report will address these requirements in relation to any resource consent application in
order to satisfy CDC's requirements under the NESCS Regulations 2011 relating to human health
impacts from potentially contaminated land.

Part of the site is currently a working farm with livestock located in a paddock to the eastern bank
downstream of the current bridge.

As such the following objectives have been identified:

° Assess the current site condition and its surrounding environment;

o Determine whether HAIL activities have occurred;

° Assess the risks to human health associated with these activities; and

° Characterisation of the site in line with NES guidance giving recommendations of remedial

options should they be required.

1.3 Scope of Work

This Report will be prepared in general accordance with the requirements for a PSI referred to in
the Users’ Guide: National Environment Standard for Assessing and Managing Contaminants in
Soil to Protect Human Health, Ministry for the Environment, April 2012 (NESCS Users’ Guide) and
the Ministry for the Environment’'s Contaminated Land Management Guideline No.1: Reporting on
Contaminated Sites in New Zealand (MfE CLMG #1).

The PSl is likely to include the following:

° A site walkover to assess the current site condition and its surrounding environment;

° Discussions with current and previous site owners if possible;

° An assessment of historical information relating to the site and its surroundings (this may be
from documented or anecdotal evidence), including the review of historical aerial
photographs;

o A review of information relating to resource consents, geological conditions and hydrology of
the site;

o An assessment of existing analytical information regarding soil quality from nearby

investigations undertaken by ourselves and from other publicly available sources;

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019 Page 3
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° A review of local authority records and searches of the Otago Regional Council’'s (ORC's)
contaminated land register; and
o Site characterisation indicating the potential health and environmental risks associated with

the site, along with recommendations for further work should it be deemed necessary.

The PSI will be presented in the form of a written report reviewed by a Suitably Qualified and
Experienced Practitioner (SQEP), as required by the NESCS Regulations 2011.
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2 Environmental Setting

21 Site Identification

The site is located at Beaumont Bridge SH8, approximately 34.75km southeast of Roxburgh town
centre as shown on Figure 1 below. Site details are provided in Table 1.

Table 1. Site Identification

Site Address Section 4 SO Plan 23609 Section 2 SO Plan 23610 Section 4 SO Plan 23610
Territorial Authority Clutha District Council (CDC)
Leaal Descriotion Section 4 Survey Office Section 2 Survey Office Section 4 Survey Office
9 P Plan 23609 Plan 23610 Plan 23610
Titles OB/673T OT14B/688 OT14B/689
Valuation No. 28607-01100 28603-00100 28603-01800
Alexander Trevor Peters
owner Karen Ann Peters Dale Clifford Mitchell Dale Clifford Mitchell
Fairfield Trustees No 3 Jennifer Anne Mitchell Jennifer Anne Mitchell
Limited
Approximate total 3 3 3
. 3000mM 0.3ha 10700mM 1.07ha 76289mM 7.6289ha
site area
NES Permitted
Activity threshold
volumes:
1) d|sturk|)an;:fe, and 1) 150m? 1) 535m3 1) 3814.45m?3
2 -sit
) yearly off-site 2) 30m? 2)107m? 2) 762.89m?*
movement of soil

based on the
approximate parcel
area

A Quickmap diagram detailing the current legal site boundaries, and appellations of properties
nearby are shown in Figure 2 along with the approximate location of the site under investigation.

A current site layout plan is attached as Appendix A, with photographs taken during the site
investigation presented in Appendix E.

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019 Page 5



“ H I ] | D PU 5 Preliminary Site Investigation: Beaumont Bridge, Beaumont

Raes Junction Approximate
' Site Location

Figure 1. Site Location Plan
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22 Geology

The geology of the site is shown on the 1:250,000 scale GNS Geology Web Map extract (accessed
February 2019) as shown in Figure 3 below.

This map indicates the western and eastern banks of Clutha River are underlain by the Late
Pleistocene River Deposits commonly comprising sandy greywacke gravel overlain by loess; schist-
greywacke-quartz sandy gravel in the Clutha catchment. The eastern part of the site is underlain
by Undifferentiated Caples terrane TZIII Schist; a well foliated psammitic and pelitic schist with
incipient segregation; minor greenschist and metachert; quartz veins common; TZ3'.

A review of the GNS Active Faults Database indicates that the nearest active fault, the normal
Tuapeka Fault, lies approximately 40m southwest of the site, as shown in Figure 3. No other
information is known about this fault.
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s |
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%, IE
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%, i

L =t

-

—
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Figure 3. Extract from GNS Active Faults Database

221 Natural Hazards Database Report

The Otago Regional Council’s Natural Hazards Database was used to produce two reports
(one pertaining to the east bank of Clutha River the other detailing the west bank) relevant

T http://data.gns.cri.nz/geology/
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hazard information with specific relation to the site. This report is presented within Appendix
C.

Of the 10 hazards that the report looks at the highest risk to the site appears to be that of
liguefaction. The seismic liquefaction map; for the west bank Figure 5, and the east bank
Figure 6 shows that the parts of the site that are underlain by late Pleistocene River Deposits
are possibly susceptible to liquefaction.
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Figure 5: Seismic Liquefaction Map; East Bank Natural Hazards Database Report
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2.3 Hydrology and Hydrogeology

Details of the site hydrology and hydrogeology have been gained from a review of sources
including Google Earth, Grow Otago? and a search of council records.

Table 2:  Summary of Hydrological and Hydrogeological Data

Clutha River / Mata Au passes through the

Nearest Surface Water Body centre of the site

General flow Direction South

The area is not considered to be part of a

Groundwater Status .
known aquifer

No. of known Boreholes and wells within 500m?3 2

Annual Median Rainfall 850mm/yr

Median Annual Potential Evaporation 520mmy/yr
231 Groundwater Sensitivity Assessment

The site is not located on a named aquifer, however there are two borehole wells within
500m of the site. The nearest surface water body, is the Clutha/ Mata Au River running
through the centre of the site.

The site area is considered to be in a sensitive ground water catchment zone due to the
location of the Clutha Mata Au River in addition to the known boreholes and wells.

However, a wide range of factors may affect the migration of contaminants from soil to
groundwater, including the presence of low permeability zones which may limit migration,
or preferential pathways which may result in much more rapid migration of contaminants.
Therefore, the Tier 1 soil acceptance criteria for the protection of groundwater quality should
not be rigidly applied; rather, judgement should be applied when they are used, accounting
for site-specific conditions.

Should analysis of soils reveal that contaminant concentrations are found to exceed the sail
acceptance criteria, consideration should be given to a more detailed evaluation of the
possible fate and transport of contaminants and the beneficial uses for which the aquifer is
to be protected.

2 https:/;ww.orc.govt.nz/media/1293/map-c20.pdf
3 http://data.orc.govt.nz/
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3 Identification of HAIL Activities

3.1 Site History

Details of the site history have been gained from a review of sources including historical aerial
photographs from Google Earth and Retrolens, historical topographical maps from Maps Past, and
a review of WSP Opus’s Quickmap ArcGIS database. Historical information is presented in
Appendix B with aerial photos presented in Table 3.

Table 3:  Site History (approximate site location is outlined in red)

1929
Maps Past

42 2

. lg RTEY
Only the eastern part of the site can be seen on this map. However, the road
bridge is evident and at can be noted that a railway is running across the western
most part of the site.
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1949

Maps Past
Y S AN
The whole of the site can be seen, the western back of the river appears to be
built up.
-: A g _oleostal
. : 2
€ . y ) " \
ur:r‘178 :
Il
-
1959 L
Maps Past

"o 7 MR VA AW NG .-
The Railway can still be seen running north south through the site. An orchard
can be seen to the northwest of the site.
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1959
Retrolens
Aerial
Photograph

Survey No.:
SN1053

Elevation:
16,500

Run No.: P
Photo No.: 33
Scale: 44,500

An orchard can be seen to the northwest of the site the remainder of the area
appears to be State Highway 8 or pasture with the occasional building.

1960
Retrolens
Aerial
Photograph

Survey No.:
SN1271

Elevation:
16,500

Run No.: C
Photo No.: 1
Scale: 44,500

There are no apparent changes to the site and surrounding area.
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1964
Retrolens

Aerial
Photograph
Survey No.:
SN1627
Elevation:
14,000

Run No.: B
Photo No.: 1
Scale: 37,800

N Ly g
A track can be seen extending towards the river in the western part of the site.
There are no apparent changes to the surrounding area.

1979
Maps Past

N\ £ =i o . KRR o o

The railway is no longer apparent in the east of the site or in the surrounding area.
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1980
Retrolens
Aerial
Photograph
Survey No.:
SN5682
Elevation:
4,000

Run No.: B
Photo No.: 8
Scale: 8,000

1983
Retrolens
Aerial
Photograph

Survey No.:
SN8215

Elevation:
27,000

Run No.: G
Photo No.: 8

Scale:
50,000

There are no changes to the site and surrounding area.
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Photograph

Year and Observations
Source

1984
Retrolens
Aerial
Photograph
Survey No.:
SN8286

Elevation:
25,000

Run No.: K
Photo No.: 2

Scale:
50,000

1999
Maps Past

There are no apparent changes to the site. The orchard is no longer apparent to
the northwest of the site.
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Photograph
Year and Observations
Source

2009
Maps Past
Y AARD I TR NS > = A\
There are no changes to the site and surrounding area.
i
2010

Google Earth

MBeaumont

There are no changes to the site and surrounding area.
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Photograph
Year and Observations
Source

2012
Google Earth

" : B 7 : Beaumont

There are no changes to the site and surrounding area.

2013
Google Earth

BBeaumont

There are no changes to the site and surrounding area.
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Photograph
Year and Observations
Source

2017
Google Earth

Y K~ WBeaumont

There are no changes to the site and surrounding area.

3.1.1 Heritage

The Heritage New Zealand Pouhere Taonga Act 2014 makes it unlawful for any person to
modify or destroy, or cause to be modified or destroyed, the whole or any part of an
archaeological site without the prior authority of Heritage New Zealand.

A heritage significance assessment was carried out by OPUS in October 2016 (ref: 6-
CT010.00) in order to provide insights regarding the history and development of both the
Beaumont Bridge and local Beaumont community, and identify and assess their cultural
heritage values.

This report states that the earliest occupation was Maori dating back to at least the 13t
century with seasonal expeditions and establishment of river trails.

First Europeans arrived in 1853; gold was discovered in the Beaumont area in 1860 as such
the river crossing became vital. Dredging for gold was carried out from the 1890’s to a
second smaller gold boom in the 1930's.

The Beaumont township continued to grow with connections to steam powered trading
vessels and the first bridge was constructed in 1873. In 1878 severe flooding destroyed this
bridge. In 1883 construction of a replacement bridge began. In 1887 construction of the
bridge was finished and the bridge was opened to the public. The bridge now forms part of
SH8 through Central Otago. It is listed as a historic structure in Clutha District Council’s
Register of Heritage Buildings, item no. H6T; but is not listed with Heritage New Zealand
Pouhere Taonga.

INn 1905 a railway like from Lawrence to Roxburgh through Beaumont was started, however it
took almost 10 years to reach Beaumont. At this time the industries in the area included
goldmining, sheep farming and fruit growing. By 1925 forestry had become established. The
railway branch line was closed in 1968.
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3.2 Council Records

A review of CDC's District Plan Maps indicates that the site lies in an area which is currently zoned
as Rural on the western bank of the Clutha Mata-au River and as rural settlement on the
immediate eastern back of the river. On the eastern side of SH8 the site is zoned as rural.

A review of the HAIL database held by ORC has revealed that the site does not currently appear on
the database. However, a historic railway is known to have previously run through the site and in
addition the current site is used for farming practices.

The response continues indicating that “If your enquiry relates to a rural property, please note
that many current and past activities undertaken on farms may not be listed on the database,
as they can be more difficult to identify. Activities such as use, storage, formulation, and disposal
of pesticides, offal pits, landfills, animal dips, and fuel tanks have the potential to contaminated
land'".

Similarly, the long-term use of lead-based paints on buildings can, in some cases, cases cause
soil contamination. The use of lead-based paint is generally not recorded on the database.”

A copy of the HAIL search results is provided in Appendix B.

It should be noted that the lack of detail on a property file or “no files of note” entry is not
confirmation of no HAIL activities being present, or historically present on the site, it merely
represents the council's knowledge of the site.

33 Certificates of Title

A search for relevant certificates of title was undertaken for the site along with any associated
survey plans in order to help determine the historical ownership and layout of the site. These
details may give an indication as to past uses on the site and the potential for HAIL activities.
Relevant certificates of title and survey plans are also presented within Appendix B.

No indication of horticultural activities are noted on the certificates of title. However gold mining
rights are mentioned on the titles.
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4 \Walkover Survey

41 Initial Site Condition and Surrounding Environment

A site walkover was undertaken as part of the investigation by a WSP Opus Engineer. A summary
of the inspection is outlined in Table 4 below, and a selection of site photographs presented within

Appendix E.

Table 4: Walkover Summary

Site Access

Current Site Use

Existing
Structures

Existing
Vegetation

Adjoining Sites
Uses

Surface Water
Bodies

Site
Observations

HAIL activities
that apply under
the NES
guidance:

Western Bank

Rongahere Road

Copse of trees, with scrub and
rough pasture. Rocky river bank
with gravel beach for access.
(reserve)

Unpaved car parking/ turning
circle for river access.

Bushes, trees and grass

Rongahere Road to the east
and SH8 to the north beyond
this Beaumont township,
including historical orchards
can be seen to the west.

Eastern Bank

State Highway 8

Pasture/farmland
with rocky river
bank

Possible sheep
run/drenching area

trees and grass

The site is
predominantly
surrounded by

pasture or farmland
with a farm to the
south

Eastern side of SH8

State Highway 8

Pasture/farmland

Historical railway -
Clutha Gold Trail,
cycleway
Bushes, trees and
grass

The site is
predominantly
surrounded by

pasture or farmland

Clutha River/ Mata-au flowing the through the centre of the site

The shorelines of the Clutha are clearly defined by rock outcrops with several
exposures being visible and forming the base rock for the existing bridge

foundations.

An abandoned historic dredging barge was observed in the river (at low flow)
downstream of the site.

A10: Persistent pesticide bulk
storage or use including sport
turfs, market gardens, orchards,
glass houses or spray sheds
(historical orchards to the north
west)

I: Any other land that has been
subject to the international or
accidental release of a
hazardous substance in
sufficient quantity that it could
be a risk to human health or
the environment
(Historical settlements and car
park/boat access to the river)

A8: Livestock dip or
spray race
operations

(potential sheep
drenching area in
the eastern bank

paddock)

I: Any other land
that has been
subject to the

international or

accidental release
of a hazardous
substance in
sufficient quantity

that it could be a
risk to human
health or the
environment

(Historical Railway,
close to the eastern

site boundary)

WWW.WSP-0PUS.COo.NZ

©WSP Opus | March 2019

Page 23



\1 H- I ] O PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

5 Implications of Identified HAIL Activities

51 Contaminants of Potential Concern

The contaminants of potential concern associated with the identified HAIL activities are detailed
in Table 5 below.

Table 5: Contaminants of Potential Concern

HAIL activity Associated contaminants pertaining to this site
AB: Livestock dip or spray race operations Organochlorine pesticides and heavy metals
(Potential Sheep Dip area) (Arsenic)

A10: Persistent pesticide bulk storage or use
including sport turfs, market gardens,
orchards, glass houses or spray sheds Organochlorine pesticides and heavy metals

(Historic orchard)

I: Any other land that has been subject to the

intentional or accidental release of a

hazardous substance in sufficient quantity

that it could be a risk to human health orthe Heavy metals, polycyclic aromatic hydrocarbons
environment. and petroleum hydrocarbons and herbicides

(Carpark/ boat access to the river, Historical
Railway, settlement and gold mining)

52 Proposed Development

We understand the development of the site will involve the construction of a new bridge and the
realignment of the existing highway and Clutha Gold Trail cycleway.

The layout of the site including a potential development location is shown in Appendix A.

53 Implications of the NES

The NES is relevant when specified activities are undertaken on HAIL sites. These activities are:

° Removing or replacing a fuel storage system;
° Sampling soil;

° Disturbing the soil;

° Subdividing land; and

° Changing the use of the piece of land.

The proposed development includes a change of land use and disturbing the soil.

It is recommended that a planner determine the relevance of the NES to the proposed work.

54 Conceptual Site Model

A conceptual site model is used to support the decision-making process for contaminated land
Mmanagement.

The five basic activities associated with developing a conceptual site model are:

° Identification of potential contaminants;
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o Identification and characterisation of the source(es) of contamination;

o Delineation of potential migration pathways through environmental media, such as
groundwater, surface water, soils sediment, biota, air, service lines etc;;

o Identification and characterisation of potential receptors (human, ecological or building
infrastructure);

° Determination of the limits of the study area or system boundaries.

Data gaps and uncertainties are identified during the preparation of the conceptual site model,
which assists in designing any detailed investigation that may follow.

For there to be an effect on receptors there must be a contamination source and a mechanism
(pathway) for contamination to affect human health or the environment (receptor).

Using the desk-based information on the site, a conceptual site model has been developed as
shown in Figure 6 on the following page.

A possible pollutant linkage between the contaminant source and receptor is defined as one that
has the potential to represent unacceptable risks to human health or the environment. Where a
possible pollutant linkage has been identified above, further investigation and risk assessment
through a DSI may be necessary to establish whether a significant pollutant linkage exists.
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Source
Dermal Contact with jakialssen PfVOIit“e ( Leaching of contaminantsinto
. . ionof contaminants . d ia sedi .
Pathway Aggressive attack oringestion o (Ground gas or hydrocarbon Incorrect disposal groundwater orvia sedimentinto
contaminated soils surface water
vapours) \
Receptors

Figure 6: Conceptual Site Model
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6 Statutory Provisions

6.1 National Environmental Standard

Regulation 8(3) of the NES makes provision for disturbing the soil as a permitted activity subject to
meeting the following standards:

(@)  controls to minimise the exposure of humans to mobilised contaminants must—

(i) be in place when the activity begins:
(i) be effective while the activity is done:
(iii)  be effective until the soil is reinstated to an erosion- resistant state:

(b)  the soil must be reinstated to an erosion-resistant state within T month after the
serving of the purpose for which the activity was done:

(c)  the volume of the disturbance of the soil of the piece of land must be no more than
25 m?3 per 500 m2

(d)  soil must not be taken away in the course of the activity, except that, —

(i) for the purpose of laboratory analysis, any amount of soil may be taken away
as samples:

(i)~ for all other purposes combined, a maximum of 5 m?® per 500 m2 of soil may
be taken away per year:

(e)  soil taken away in the course of the activity must be disposed of at a facility authorised
to receive soil of that kind:

(f) the duration of the activity must be no longer than 2 monthes:

(@) theintegrity of a structure designed to contain contaminated soil or other
contaminated materials must not be compromised.

If the proposed construction of a bridge and road infrastructure is to proceed as indicated, the
NES regulations apply because:

The site accommodates potential HAIL activities.

The NES flow chart shown as Figure 8 demonstrates the various ways the NES could apply to sites
and activities performed on those sites.
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*Activity may be subject to other
rules in district or regional plan.

Start here to establish whether
the regulations apply These could include permitted

— P activity conditions.

NES does not apply* [« |5 the activity covered by Activity is discretionary
i | No the NES? Reg 5(2)-5(8) under the NES*
See section 2.1.2
! Yes T
i 11, 2 or 3 not met
No | Istheland covered by the NES?
Reg 5(7)-2(9); reg6 , Activity is restricted

Ifaisno Not sure S Sectionhl \ discretionary under the NES*

A preliminary site investigation Yes Adetailed site investigationis | 1

can establish if: »” required on the piece of land. \

a. Itis more likely than not a ifaisyes v 1. Conduct a detailed site \ Yes
HAIL site Reg 5(7)¢; reg 6(3) [ ‘ investigation as per reg 3 \

b. It is highly unlikely that there Can the activity comply with (comply with permitted activity || Does the soil contamination
Willba's risk 1o Buman heatth. | permitted activity conditions » conditions in reg 8(2)). | present exceed the applicable
if the activity is dane Reg 8(4) Notsure underreg8? See seciion 2.3 No 2. Identify the applicable standard | standard? Reg 9(1)(b) orreg

forthe soil as perreg 7. ! 102)(b) Sc¢ section 2.2
Ifbis no Ifbis yes Yes 3. Prepare a report on the site /
> investigation and provide to [ No
v consent authority. Reg 9(1){c) 1
orreg 10(2)(c) . |
Activity is permitted |
under the NES* / Activity is controlled
T under the NES*
Figure 7: NES Flow Chart
Page 28

WWW.WSP-0pPUS.CO.NZ

©WSP Opus | March 2019



\1 H- I ] O PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

7 Basis for Land Use Scenario

For contaminated site assessments, the hierarchy of reference documents containing guidelines
for soils and waters, the MfE Contaminated Land Management Guidelines No 2 (November 2003)
are referred to.

The site currently comprises open pasture land.

The primary human health receptors have been determined to be site workers, local residents and
visitors following the construction of the new bridge.

As the proposed development involves the construction of the new Beaumont Bridge and
associated road infrastructure, a commercial/ Industrial outdoor worker (unpaved) end use has
been used to assess risks to site workers during construction, and to future users of the site.

The land use scenario is highlighted in Table 10 below.

Table 6: Land Use Scenario

Scenario Description

Rural / lifestyle block Rural residential land use, including home-grown produce consumption (25 per
cent). Applicable to the residential vicinity of farm houses for protection of farming
families, but not the productive parts of agricultural land.

Note: Consumption of eggs, milk and meat from animals raised on site is
excluded. Produce consumption is limited to home-grown vegetables. Sites for
which consumption of home-grown eggs, milk or meat is important will need to be
evaluated on a site-specific basis.

Residential Standard residential lot, for single dwelling sites with gardens, including home-
grown produce consumption (10 per cent).

High-density residential Urban residential with limited soil contact, including small ornamental gardens but
no vegetable garden (no home-grown produce consumption); applicable to urban
townhouses, flats and ground-floor apartments with small ornamental gardens, but
not high-rise apartments.

Parks / recreational Public and private green areas and reserves used for active sports and recreation.
This scenario is intended to cover playing fields and suburban reserves where
children play frequently. It can also reasonably cover secondary school playing
fields but not primary school playing fields.

[ Commercial / industrial outdoor | Commercial / industrial site with varying degrees of exposed soil. Exposure of h

worker (unpaved) outdoor workers to near-surface soil during routine maintenance and gardening
activities with occasional excavation as part of maintaining subsurface utilities (ie,

a caretaker or site maintenance personnel). Also conservatively applicable to

\_ outdoor workers on a largely unpaved site. )
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8 Discussion

The purpose of this PSI, in general accordance with CLMG Nol and the NES for Assessing and
Managing Contaminants in the Soil to Protect Human Health (2011), is to provide an assessment of
the historical land uses and intended land use to determine whether or not the activities have,
more likely than not, resulted in contamination of the soil that may be hazardous to human
health.

On this basis, a review of information currently available, as well as observations made during the
site inspection, and through the compilation of a conceptual site model our assessment of the site
is as follows:

o Historical Maori presence in the area from the 13" century;

° European use from 1853 with establishment of a township and gold mining from 1860’s;

o Gold dredging was ongoing from 1890's until the 1930’s goldrush;

° Current Beaumont bridge was opened in 1887,

o The railway was established in 1905 and closed in 1968;

° Currently the site is pasture/farmland or reserve

° Historic activities on the farmland include orchards to the north west and sheep drenching
on site;

o The area to the west of the site comprises the Beaumont township with predominantly
pasture/farmland surrounding that;

o No obvious signs of vegetation dieback were noted in any location across the site;

° The Clutha River/Mata-au flows south through the centre of the site;

o There is not a known aquifer beneath the site, but the groundwater in the area is considered
sensitive

° It is understood that the development of the site will include the construction of a new
bridge with realignment of the state highway and Clutha Gold Trail cycleway.

° The western and eastern banks of the River are underlain by the Late Pleistocene River
Deposits; and

° The eastern part of the site is underlain by Undifferentiated Caples terrane TZIII.

Potential human health risks have been evaluated using the Likelihood and Consequence scales
tabulated below to determine a risk level - low, moderate, high, very high or extreme. The assessed
risk level allows prioritisation of investigations and assessment measures.

Table 7: Risk Allocation Table

Consequence
Likelihood Insignificant Minor Medium Catastrophic
Almost certain Moderate Moderate
Likely Low Moderate High
Possible Low Moderate Moderate
Unlikely Low Low Moderate High
Rare Low Low Low Moderate

The risks to human health have been assessed based on the historical activities which may have
occurred on specific areas of the site based on an industrial/commercial end use and can be split
in to the following contaminants:
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Table 8: Level of Contamination Risk
HAIL Location
Area surrounding the

potential sheep dip
area

A8: Livestock dip or
spray race operations

A1O: Persistent
pesticide bulk storage
or use including sport
turfs, market gardens,
orchards, glass houses
or spray sheds

Historical orchard to
the north west of the
site

Carpark/boat access to
the river

I: Any other land that
has been subject to
the intentional or
accidental release of a
hazardous substance
in sufficient quantity
that it could be a risk
to human health or
the environment.

Historical railway

Historical settlement

Historical gold mining)

Contamination Risk
Risk is low:
The potential sheep dipping activities
occurred in an area of the site that will not be
disturbed in any way by the construction of
the new bridge or highway realignment.

Risk is low:

Orchards are not known to have been
present on the site itself and as such any risk
of contamination by pesticides is considered
highly unlikely.

Risk is low:

There is no visual or olfactory evidence of
contamination and vehicles do not appear to
use the area very often or for a long duration.
As such it is considered highly unlikely this
activity has contaminated the site or
surrounding area.

Risk is low:

The site of the historic railway is now utilised
by the Clutha Gold Trail Cycleway and, for the
most part, will not be disturbed by the
construction. Some slight changes to the
cycle way are proposed to enable an easier
river crossing however these are considered
highly unlikely to pose a risk to human
health.

Risk is low:

While historic settlement may have occurred
on the site it is considered to be a low risk
with regards to human health. The area to be
disturbed is relatively small and the nature of
settlement intermittent. Should anything be
discovered archaeologists will be contacted.

Risk is low:

Gold mining is not known to have occurred
directly on the site.

It is considered more likely than not that the risk to human health associated with the
development identified on the site is LOW. As such, it is considered highly unlikely that there will
be a risk to human health associated with the proposed development.
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9 Conclusions and Recommendations

The conceptual site model and initial qualitative human health risk assessment presented herein
are based upon information gained from a site inspection, anecdotal evidence, information gained
fromm CDC and other sources, to determine the chemical characteristics of determined
contaminants of concern.

The site identified in this investigation has been triggered under the NES as a result of a proposed
development. The site history, anecdotal evidence, historical aerial photography and site
inspections have identified that there is low potential risk of having contaminated the proposed
development area in terms of an industrial/commercial end use. On this basis, the risk to human
health associated with potential contaminants identified during this PSI for the site is considered
to be LOW.

91 NES Implications

This Preliminary Site Investigation identifies that on the proposed development areas of the site it
is highly unlikely that there is a risk to human health should the proposed land use change and
subsequent (industrial/ commercial end use) development be undertaken.

As such, any land use change and associated ground disturbance within this area is considered a
permitted activity.

9.2 Safety in Design

Safety in Design (SID) considers the safety of those who are involved in the construction of,
maintenance of, cleaning of, repair of and demolition of a structure, or anything that has been
constructed.

As part of the assessment of this site, we have taken reasonably practicable steps to assess the
potential for hazards associated with potentially contaminated land to exist. We have, through the
development of a conceptual site model assessed the qualitative level of risk posed to human
health and have made various recommendations to address the plausible risks.

Where identified this report indicates hazards and risks to health and safety associated with
contaminated land which must be communicated to the design team, the client and associated
stakeholders as required by the Health and Safety at Work Act 2015.

9.3 Recommendations

Based on the results of this investigation, WSP Opus recommends that:

° Should any items or strata of potential archaeological interest be encountered an
archaeologist should be consulted and the relevant authorities informed;
° Should any ground conditions be encountered across the site which are not anticipated

from the findings of this report a Suitably Qualified and Experienced Practitioner (SQEP)
should be consulted in order to reassess the risks to human health;

o This Preliminary Site Investigation report is submitted to the consenting authority; and

o This Preliminary Site Investigation report is submitted to the regional authority in to facilitate
updating the HAIL database.
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10 Limitations

10.1 Scope of Services

This PSI report (the report) has been prepared in accordance with the scope of services set out in
the contract, or as otherwise agreed, between the client and WSP Opus. In some circumstances
the scope of services may have been limited by a range of factors such as time, budget, access
and/or site disturbance constraints.

10.2 Reliance on Data

In preparing the report, WSP Opus has relied upon data, surveys, analyses, designs, plans and other
information provided by the client and other individuals and organisations, most of which are
referred to in the report (the data). Except as otherwise stated in the report, WSP Opus has not
verified the accuracy or completeness of the data. To the extent that the statements, opinions,
facts, information, conclusions and/or recommendations in the report (conclusions) are based in
whole or part on the data, those conclusions are contingent upon the accuracy and completeness
of the data. WSP Opus will not be liable in relation to incorrect conclusions should any data,
information or condition be incorrect or have been concealed, withheld, misrepresented or
otherwise not fully disclosed to WSP Opus.

10.3 Environmental Conclusions

In accordance with the scope of services, WSP Opus has relied upon the data and has conducted
environmental field monitoring in the preparation of the report. The nature and extent of
monitoring conducted is described in the report.

The conclusions are based upon the data and the environmental field monitoring and are
therefore merely indicative of the environmental condition of the site at the time of preparing the
report, including the presence or otherwise of contaminants or emissions. Should further data be
obtained that differs from that presented in this report, then conclusions and recommmendations
may no longer be valid.

Also, it should be recognised that site conditions, including the extent and concentration of
contaminants, can change with time. Within the limitations imposed by the scope of services, the
monitoring and preparation of this report have been undertaken and performed in a professional
manner, in accordance with generally accepted practices and using a degree of skill and care
ordinarily exercised by reputable environmental consultants under similar circumstances. No other
warranty, expressed or implied, is made.

The report is valid at the date of release. The condition of the site may change with time so that
the results and interpretation are no longer valid. In addition, guidelines and legislation may
change, making assessment of results and recommendations invalid.

This investigation concentrates on potential contamination levels in the soil within the site.
However, any earthworks, should be undertaken with due care and should ground conditions
other than those anticipated be encountered work should cease and an SQEP consulted to further
assess the risks to human health.

10.4 Report for Benefit of Client

The report has been prepared for the benefit of the New Zealand Transport Agency and no
responsibility is accepted to any third party for all or any part. WSP Opus assumes no responsibility
and will not be liable to any other person or organisation for or in relation to any matter dealt with
or conclusions expressed in the report, or for any loss or damage suffered by any other person or
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organisation arising from matters dealt with or conclusions expressed in the report (including
without limitation matters arising from any negligent act or omission of WSP Opus or for any loss
or damage suffered by any other party relying upon the matters dealt with or conclusions
expressed in the report).

This report should not be relied upon or transferred to any other parties without the express
written authorisation of WSP Opus. Other parties should not rely upon the report or the accuracy
or completeness of any conclusions and should make their own enquiries and obtain
independent advice in relation to such matters. This report should only be reproduced in full.

10.5 Other Limitations

WSP Opus will not be liable to update or revise the report to take into account any events or
emergent circumstances or facts occurring or becoming apparent after the date of the report. The
scope of services did not include any assessment of the title to or ownership of the properties,
buildings and structures referred to in the report nor the application or interpretation of laws in
the jurisdiction in which those properties, buildings and structures are located.
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C 1tle tails A7e 1 O
QuickMap Title Detail Page 1 of 1

QuickMap Title Details
Historic Information

Information last updated as at 17-Febh-1019

FREEHOLD
DERIVED FROM LAND
INFORMATION NEVW ZEALAND

Identifier OT14B/673
Land Eegiztration District (g g0
Date Issued 03 February 1992

Hiztoric Memorials
The bed of the Clutha Fiver 1z exchided from Sechon 1 50 Plan 23600

Subject to Part IV A Conservation Act 1987
Subject to Sechon 11 Crown Mmerals Act 1991

5011169.1 Exploration Permut to Central Goldfields Mining Linuted for a term of 5 years commencmg on 10.10.2000 -
30.10.2000 at 9:54 am

6615393.1 Expury of Exploration Permit 5011162.1 on 2.10.2005 - 19.10.2003 at 9:00 am

99926211 Tran=fer to Alexander Trever Paters (173 share), Karen Arne Paters (1/3 share) and Alexander Treveor Paters,
Earen Anne Peters and Fanfield Trustees Mo 3 Linuted (1/3 share) - 31.3.2015 at 1.3% pm

102534711 Mortgage to ASB Bank Limited - 23.12.2015 at 4:38 pm

Hiztoric Owners
CONTACT ENERGY LINITED

The information provided on thiz report forms a guideline only. As a resull, Custom Sqftware Limited cammot and doez not
provide any warraniies or assurances of any kind in relation to the acourary of the information provided through this report,
the Site and Service. Custom Sqftware Limited will nor be liabls for any claims in relation to the content af this report, the site
and this service.
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Cuickmap Title Details Page 1 of 1

QuickMap Title Details

Information last updated as at 05 Aug 2018

COMPUTER FREEHOLD REGISTER
DERIVED FROM LAND INFORMATION NEW ZEALAND

Identifier OT14B/688
Land Registration District (tago
Date Izzued 03 February 1992

Prior References

OIC 796160
Trpe Fee Simple
Area 1.6900 hectares more or less

Legal Dezcription Sechon 1-2 Swvey Office Plan 23610

Proprietors
Dale Chifford Mitchell as to a 1/2 share
Jenmfer Anne Mitchell as to a 1/2 share

The bed on the Clutha Fiver and the bed of an unnzmed stream are exchuded
Subject to Part IV A Conservation Act 1987

Subject to Section 11 Crowm Mmerals Act 1991

9044846 3 Mortgage to Southland Bulding Society - 28.1.2015 at 3:14 pm

The information provided on this report forms a guideling only. Az a resuli, Custom Software Limited cammot and doss not
provide any warraniies or assurancss of any kind in relation to the accuracy of the information provided through this report,
the Site and Service. Cusiom Sgftware Limited will not be lable for any claims in relation to the comtent af this repori, the site
and this service.

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019 Page 45



\1 \- I ] O PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

C 1tle fails aZe 1O
QuickMap Title Detail Page 1 of 1

QuickMap Title Details
Historic Information

Information last updated as at 05 Aug 2018

COMPUTER FREEHOLD REGISTER
DERIVED FROM LAND
INFORMATION NEW ZEALAND

Identifier OT14B/688
Land Begiztration Dastrict (Ota g0

Dhate Iszned 03 February 1992
Historic Memorials

The bed on the Clutha Fiver and the bed of an unnamed stream are excloded

Subject to Part IV A Conservation Act 1987

Subject to Sechon 11 Crowm Mmerals Act 1991

9044846 2 Transfer to Jermifer Anne Mitchell (12 share} and Dale Clhifford Mitchell (1/2 share) - 28.1.2015 at 3:14 pm
9044846 3 Mortgagze to Southland Bulding Soctety - 28.1.2015 at 3:14 pm

Hiztoric Ommers
CONTACT ENERGY LINITED

The information provided en this report forms a guideline only. As a resuli, Custom Sgftware Limited canmoi and doss not
provide any warranties or assurances of any kind i relation to the accuracy of the information provided through this report,
the Site and Service. Cusiom Sgftware Limited will not be hable for any claims i relation to the comtent of this repori, the site
and this service.
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Cuickmap Title Details Page 1 of 1

QuickMap Title Details

Information last updated as at 05 Aung 2018

COMPUTER FREEHOLD REGISTER
DERIVED FROM LAND INFORMATION NEW ZEALAND

Identifier OT14B/689
Land Regiztration District (Otg oo
Diate Izzned 03 February 1992

Prior Beferences

OIC 796160 GI351014
Type Fee Simple
Area 9.139] hectares more or less

Lezal Dezcription Secthion 3-4 Swvey Office Plan 23610

Proprietors
Jenmifer Anme Mitchell as to a 1/2 share
Dale Clifford Mitchell as to a 1/2 chare

Subject to Part IV A Conservation Act 1987
Subject to Section 11 Crown Minerals Act 1991
99448463 Mortzage to Southland Building Society - 28.1.2015 at 3:14 pm

The information provided en this report forms a guideline only. As a resuli, Custom Sgftware Limited canmoi and doss not
provide any warranties or assurances of any kind in relation to the accuracy of the information provided through this report,
the Site and Service. Custom Sgfrware Limited will not be liable for any claims i relation to the comtant of this report, the site
and this service.
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cklv itle Details age 1l o
QuickMap Title Detail Page 1 of 1

QuickMap Title Details
Historic Information

Information last updated as at 05 Ang 2013

COMPUTER FREEHOLD REGISTER
DERIVED FROM LAND
INFORMATION NEW ZEALAND

Identifier 0OT14B/659
Land Regiztration Diztrict (ta oo
Dhate Iszued 03 February 1992

Hiztoric Meamorials
Subject to Part [V A Conservation Act 1987

Subject to Section 11 Crown Minerals Act 1991
944846, Transfer to Jennifer Anne Mitchell (172 share) and Dale Clifford Mitchell (1/2 share) - 28.1.2015 at 3:14 pm
99448463 Mortgage to Southland Building Society - 28.1.2015 at 3:14 pm

Hiztoric Owmers
CONTACT ENERCY LINITED

The information previded en this report forms a guideline only. Az a result, Custom Sgftware Limited cammot and does not
provide any warranties or azsurances of any knd in relation 1o the accuracy of the information provided through this report,
the Site and Service. Custom Sgftware Limited will not be liable for avy claims ir relation to the comtant of this report, the site
and thiz service.
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Chuckmap Title Defails Page 1 of1

Quickmap Title Details

Information last updated as at 17-Feb-2019

RECORD OF TITLE
DERIVED FROM LAND INFORMATION NEW ZEALAND

FREEHOLD
Identifier OT14B/673
Land Regiztration District Ofg oo
Date Iszued 03 February 1992
Prior References
OIC 796160
Type Fee Simple
Area 9.6000 hectares more or less

Legal Dezeription Section | and Sechon 4 Survey Office Plan 23609

BRegistered Orvmers

Earen Amne Paters as to a 1/3 shae

Faufield Trustees Mo 3 Linuted Alexander Trevor Peters and Karen Anne Peters astoa 1/3
share

Alexander Trewvor Peters as to a 1/3 share

The bed of the Clutha Fiver is excluded from Section 1 50 Flan 23603
Subject to Part IV A Consenvation Act 1987

Subject to Section 11 Crown Mmerals Act 1991

102934711 Mortgage to ASB Bank Limmted - 23.12.2015 at 4:38 pm

The information provided on this report forms a guideline only. Az a resuli, Custom Sgftware Limited carmot and does not
provide any warraniies or assurances of any knd in relation to the accuracy of the informarion provided through this report,
the Site and Service. Cusiom Sgftware Limited will not be liable for any claims i relation to the comtent of this repori, the site
and this service.
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Olagu
Regional
— Council
10 August 2018
Dear Beth,

Thank you for your enguiry regarding information that the Otago Regional Council may hold regarding
potential scil contamination at the properties indicated below:

Legal Description [ Title / Valuation Humber
Section 4 Survey Office Plan 23609, Title No. OB/ET3T, valuation no. 28607-01100
Section 2 Survey Office Plan 23610, Title MNo. OT14B6/688, valuation no. 258603-00100
Section 4 Survey Office Plan 23610, Title Mo. OT14B/689, valuation no. 28603-01800

The Ctago Regional Council maintains a database of properiies where information is held regarding
current or past land-uses that have the potential to contaminated land. Land-uses that have the
potential to contaminate land are outlined in the Ministry for the Environment's Hazardous Activities
and Industries List (HAIL).

Where investigation has been completed, resultz have been compared to relevant soil guideline
values. The databasze is continually under development, and should not be regarded as a complete
record of all properties in Otago. The abzence of available information does not necessarily mean that
the property is uncontaminated; rather no information exists on the database. You may also wish to
examine the property file at the relevant City or District Council to check if there is any evidence that
activities occurring on the HAIL have taken place.

| can confirm that:

The above land does not currently appear on the database.

If your enquiry relates to a rural property, please note that many current and past activities undertaken
on farms may not be listed on the database, as they can be more difficult to identify. Activities such as
use, storage, formulation, and disposal of pesticides, offal pits, landfills, animal dips, and fuel tanks
have the potential to contaminated land.

Similary, the long-term use of lead-based paints on buildings can, in gome cases, cases cause soil
contamination. The use of lead-based paint is generally not recorded on the database.

Please feel free to contact me if you have any other enguires, or you would like to discuss the matter
further,

Regards,

=R

Simon Beardmaore
Senior Environmental Officer

The enclosed/attached information is derived from the Otago Regional contaminated land register and is being
disclosed o you pursuant to the Local Government Official Information and Meetings Act 1887. This information
reflects the Otago Regional Council's current understanding of this site, which is based solely on the infomation
obtained by the Council and held on record. It is disclosed only as a copy of those records and is not intended fo
provide a full, complete or entirely accurate assessment of the site. Accordingly, the Otago Regional Council is
niot im a position to warrant that the information is complete or without emor and accepts no liability for any
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Natural Hazards Database Report

Otagﬂ The Information dispiayed |s schematic onfy and serves as & guide
: It e been complied from Ctago Regional Councl's records and |5 made avallabie In good falit
}{ﬁgl{_}m{l bt = acourscy of compisteness i not guaranissd }
Cadasal Imoration hes besn derved o lard Imormation New Zeakands (URZ) Friday, 10 August 2018

Core Recrd System Database (CREL.
CROWN COFYRIGHT REEERVED. & Copyright Crisgo Reglonal Councll

~— Council

Valuation Information

2860301800

Parcel Information
LINZ Parcel Information

3131244 Section 4 50 23610 30 23610 76289 76487

3031503 Section 3 50 23610 S0 23610 15102 15061

Title Information

LINZ Title Information

OT14B8/689 LIVE Freehold Otago Guarantee Fee Simple, 1/1, Sectuon 34 Survey Office 2
Plan 23610, 91.391 m2

NHDB Report - Otage Regional Counc Page 1 of 12
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o 5
Ota Land Map m
L B Re go l mmmm:mm?mﬁmwnwn Scae 13000
/ A glor]a DUt Its Scouracy or completeness &5 not guaranteed.
~C0 .l m_mwmmmmz—nm Friday, 10 August 2013
L UNCl1 CROWN COPYRIGHT RESERVED. © Copyight Otago Regional Coundil Oviginal Sheet Size 210257mm
NHDB Report - Otago Regional Councl Page 2 of 12
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Aerial Photo Map

The Information dispiayed s schematic only and serves as a guide.
Counci's records and Iz made avaiiabie In good it

Cadastryl Information has been dertved fom land Information New Zealanas (UNZ)
Core Record System Databaze (CRE).

CROWN COFYRIGHT RESERVED. © Copyright Otago Regional Council

NHDB Report - Otago Regional Councd Page 3 of 12
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S

Ota Location Maps
80 The s oniy and serves as a guide.
e It has been complied fom Otago Regional Councl's records and is made avaliabie in good faith
Reglorlal :-‘L-m-:mumcgzammmuuz—n Friday, 10 August 2013
k (:OunCll Core Record Syztem Datsbaze (CRS). bt :
CROWN COFYRIGHT RESERVED. © Comyright Otago Reglonal Council Original Sheet Size 210x257mm
NHDB Report - Otago Regional Councd Page 4 of 12
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A Spillways
N Floodbanks
Otego Flood Hazard Area

4
¥

Otago
Regional
~~ Council

Flooding Map

The information dispiayed Is schematic only and serves as a guice.
Lﬁwmmmwwnmmummnwu
or

Cadastry Information has been derved fom land Information New Zealands (UNZ)
Core Record System Databaze (CRE).

CROWN COPYRIGHT RESERVED. © Copyright Otago Reglonal Council

NORTH

Scale 1:3000
Friday, 10 Augu=t 2018

Original Sheet Size 210x257mm

NHDB Report - Otago Regional Councd

Page 5of 12
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Flooding Data

Otagn The information dispayed |5 schematic only and Serves as & guide.
It ez bemn complied foem Otago Regional Councils records. amd | msde svailabie in good St

I{egiﬂml b Hs arourscy oF compisteress & not

Cadasiral Inforation has been derfved o land) Inforation Mew Zeaiands (LINZ) Friday, 10 August 2012

% E;Ouncﬂ Core Risnord System Distabase [CRE].

CROWN COFYRIGHT REEERVED. © Comynight Do Reglornal Coundl

Flooding Information

Flooding Information

Source Report Flood Hazard Updated Limitations Description Disclaimer

Clutha District Floodplain  July 1995 Accuracy of floed hazard This Nawral Hazards
Report (Juky 1999) margin indicative only Database provides

information about known
occurrences of hazards.
The hazard information 15
generally relevant over a
reasonably wide area.

As such, the information
contzined within this
database is nota
substitute for a Land
Information Memoranda
{LIM), which will provide
relevant hazard
infermation relating to
specithc parcels of land. A
LIM may be obtained
from the relevant local
authonty {Distnct or City
Couwncil).

NHDB Report - Otago Regional Councd Page @ of 12
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Low Suscephibilky
Possibly Suscepthle
Doman A

Dorman B

Deman C

Warer

Or Seismic Liquefaction Map
The Information displayed 15 schematic only and serves as a guide. _
R . ] :.‘—-mm-oml.u:-mm—:m-‘e-mn Scaie 1:3000
m—n—;-n-unmt-—m-nnuz—nm Friday, 10 August 2018
—— > Care Record Syzsem Datsbaze (CRS).
~ COllnCll CROWN COFYRIGHT RESERVED. © Copyright Otago Reglonal Council. Original Sheet Size 210257mm
NHDB Report - Otago Regional Counci Page 7 of 12

WWW.WSP-0PUS.CO.NZ ©WSP Opus | March 2019 Page 60



\‘ H- I ] O PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

Seizmic Liquefaction Data

DTHE’“ The Information dispiayed |5 schematic only and serves as & guide.
It Feas b cornplied o Otago Fegionall Councl's records. amd Is made availabie in good s
puaramise

I{ﬁgiﬂml biuk s accuracy or complet=ness s not

Cadastral Inforrmation has been derfved Trom land Information Mew Zeaiands (LNZ) Friday, 10 Sugust 2012

m COUHC!I Core Record System Diatabaze [CRE].

CROWN COFYRIGHT REEERVED. & Copyright Dizpo Reglonal Soundl

Liguefaction Information
Liguefaction Information

Source Report Susoeptibility Description Matesial Desoription Disciaimer

Setsmic Risk in the Possibly Susceptible Very loose to medium Peat. Mud, Swamp, This Natural Hazards

Otago Hegion (Mar 2005) dense sediments, Tailings, Reclamaton, Database provides
liguefaction and Fill, and LoosefSoft to information about known

settlement are possible  Medium Dense: Alluvium, cccumrences of hazards.
with seismic shaking of  Lake Deposits, Beach The hazard information is

sufficient ntensity. Gravels & Sands, Scree, generzlly relevant over a
Alluvial Fans, Sand reasonably wide area.
Dunes, Till As such, the information

contzined within this
database is nota
subsirtute for a Land
Information Memoranda
{LIM}, which will prowide
relevant hazard
information relating to
specifiic parcels of land. A
LIM may be obtained
from the relevant local
authonty (Distnct or City

Couneal).
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Documents

Dtagn The informeation dispiayed Is schematic only and serves as & guide.
It Feas been complied fom Otago Regional Councl’s records and bs madee avallable in good taim

Rﬁgl(}ﬂﬂl b s ACouscy o Compisteness s ot

Cadasiral Information s besn derfved o land Information Mew Zeaisnds (LMNZ)

m COUHC!I Core Rerord System Databaze [CREL

CROWM COFYRIGHT REEERVED. & Copyright Crisgn Reglonal Coundl

Friday, 10 August 2018

1. Flood Reports
List of Fleod Reports for the Otago Region
Docurnent Tide

Floed Response Handbook (June 2007)
Link to Document: http2lfhazards.orc.govt.nzintramaps/DMSNZMNHDB/showPDF .aspx ?did=5

The Natural Hazards of South Dunedin report - July 2016
Link to Document: http2lthazards orc_govt. nzintramaps/DMSNZMHDB/showPDF aspa ?did=607

Coastal Otago flood event 3 June 2015 {2015)
Link to Document: http2lfhazards orc.govt.nz/intramaps/DM SNZMHDB/showPDF aspx ?did=606

Flocd event 24 - 29 May 2010 (June 2010)
Link to Document: hitp-lfhazards.orc.govt.nz/intramaps/DMSNZMHDB/showPDF aspx ?did=75

July Floods 07 {Aug 2007)
Link to Document: http2lthazards orc_govt.nz/intramaps/DMSNZMHDB/showPDF aspx ?did=65

Floed Procedures Summary Document (Nov 2008)
Link to Document: hitp-lfhazards.orc.govt.nz/intramaps/DMSNZMHDB/showPDF aspx ?did=64

(hago Flood Event 25th and 26th April 2006 (May 2008)
Link to Document: httplthazards orc_govt nziintramaps/DMSNZMHDB/IshowPDF asp: ?did=71

Floedplzin development and flooding nsk in Ctago (Sep 2005)
Link to Document: httplthazards orc_govt.nz/intramaps/DM SN2 MHDB/showPDF aspe ?did=90

Flocd in the Clutha Catchment (Oct 2002)
Link to Document: http-lthazards orc_govt.nz/intramaps/DMSNZMHDB/showPDF aspe ?did=84

Flood in Waipahi . Lower Pomzhaka and Catlins (May 2002)
Link to Document: httplthazards orc_govt.nz/intramaps/DM SN2 MHDB/showPDF aspx ?did=56

Flocding of earty January 2002 {Jan 2002)
Link to Document: hitp-ithazards.orc govt.nzintramaps/DMSNZMHDB/showPDF aspx ?did=58

The Project Seeking Practicable Solutions For Clutha River System Fleoding (June 2000)
Link to Document: http2lthazards orc_govt.nz/intramaps/DMSNZMNHDB/=howPDF aspe ?did=07

Clutha Hydro Dams - PMF Update (May 2000}
Link to Document: http2lfhazards.orc.govt.nzintramaps/DM SNZMHDB/showPDF aspx ?did=127

Clutha River Catchment Movember 1993 Flood Report (March 2000)
Link to Document: http2lthazards orc_govt.nz/intramaps/DMSNZMHDB/showPDF aspe ?did=23

Clutha River Catchment Updated Floed Frequency Analyses (March 2000)
Link to Document: http2lfhazards orc_govt.nz/intramaps/DM SNZMHDB/showPDF aspx ?did=25

Clutha District Floodplain Report (July 1999)
Link to Document: hitp-fhazards.orc.govt.nzintramaps/DMSNZMHDB showPDF aspx ?did=18

Clutha District Floodplain Report (Nov 1998)
Link to Document: http2lthazards orc_govt. nzintramaps/DM3NZMHDB/IshowPDF aspx ?did=140

Clutha Flood Report for Flood of 14 December 1995 (March 1996)
Link to Document: http2lthazards.orc.govt.nz/intramaps/DM SNZMHDB/showPDF .aspx ?did=20

October 1978 Clutha Flood Report {November 1995)
Link to Document: http-lthazards orc_govt.nz/intramaps/DMSNZMHDB/showPDF aspe ?did=28

Clutha River Flood Audit For Flood of 9 to 10 January 1994 (Jan 1954)
Link to Document: httplthazards orc.govt.nz/intramaps/DM SN2 MHDB/showPDF aspx ?did=108

Report on flocdplains within the Clutha Distnet (October 1991)
Link to Document: hitp-ifhazards.orc govt.nz/intramaps/DMSNZMHDB/showPDF aspx ?did=30

Clyde Power Project - Clyde Dam Break Analysis (Dec 1925)
Link to Document: httplthazards orc_govt.nzintramaps/DM SN2 MNHDB/IshowPDF aspx ?did=132

Floed Forecasting on the Lower Clutha Catchment (Feb 1985)
Link to Document: http2lthazards.orc.govt.nzintramaps/DM SNZMHDB/ showPDF .aspx ?did=130

(tago Cawchment Board Flood Report 1980 - A Collection of Dhary Motes, Reports, Data and Press
Chppings (1980)
Link to Document: http2lthazards.orc.govt.nz/intramaps/DM SNZMHDB/showPDF aspx ?did=17

Relevance  Date
Category  Publication

39203

2016007101

201510001

2010006101

200710806

2006/11/20

2006/02/25

2005/09/08

200210002

200200527

200200121

2000/06/01

2000005101

2000003101

2000002101

1999/07101

19980111

1996/03/101

1995311101

1994/01/28

199110001

198912031

1985002101

198011212
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Page 9 of 12

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019

Page 62



\\ H I ] G PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

Deurment Tite Relevance  Date
= Publication

Clutha Flood of October 19758 (Dec 1978) 19781231
Link to Document: http-lfhazards orc govt.nz/intramaps/DM 3NZMNHDB/showPDF aspx ?did=123

The 100 Year Flood - 1978 (1978) L 19781231
Link to Document: httpofhazands.orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=116

Flood Dizaster 1973 (Nov 1975) 1978/11/30
Link to Document: httplfhazards orc govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=117

The Great Flood of 78 (Aug 1978) 1978/08/01
Link to Document: http-fhazands orc govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=118

Clutha Power Development - Flows and Design Floods (Mar 1977) 197710301
Link to Document: hitp-ithazards.orc govt nz/intramapsDMSNZMNHDB/showPDF aspx?did=114

Flood and Storm in Central Otago 1878 (1966) L 1966/01/01
Link to Document: http-lfhazards orc govt.nz/intramaps/DM SNZMNHDB/showPDF . aspx ?did=139

Supplement to Floods in Mew Zealand 1920-53 - Distnct Maps (1957) 195712731
Link to Document: hitp-ithazards.orc govt.nz/intramaps/DMSNZNHDB/showPDF aspx?did=120

2. Flood Protection Reports
List of Flood Protection Reports for the Otago Region

Document Tite Relevance  Date
Category Publicaticn

Flood Protecton Management Bylaw (2012) 201240901
Link to Document: http-fhazards orc.govt.nz/intramaps/DM3NZMNHDB/showPDF aspx ?did=575

Flood Protection Management Bylaw (Sep 2012) H 20124/0109
Link to Document: hitp-lfhazards.orc govt nz/intramapsDMSNZMNHDB/showPDF .aspx ?did=556

Clutha Flood November 1989 Operational Audit Clyde, Roxburgh and Hawea Dams (May 2000) L 2000705401
Link to Document: httplfhazards orc govt.nz/intramaps/DM 3NZMNHDB/showPDF aspx ?did=494

3. Alluvial Fan Reports
List of Alluvial Fan Reports for the Ctage Region

Document Title Relevance  Date
= PubBication
Otago Alluwal Fans Project Supplementary Investigation (Apr 2009) H 39904
Link to Document: httplfhazards ore govt.nz/intramaps/DMSNZMNHDB/showPDF aspe ?did=267
Otago Allwnal Fans Progect Regional Review (Mar 2009) H 39873
Link to Document: http-lfhazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=266
Otago Allunal Fans Progect - Intenm Report (May 2007) L 39203
Link to Document: hitp-ithazards.orc govt nzfintramapsDMSNZMNHDB/showPDF aspx?did=268
Aszessment of debnis flow potentizl on alluvizl fans in Otzgo, New Zealand, using morphometry (June L 2010006/01
2010)
Li r:k to Document: httpfhazards orc.govt.nzfintramaps/DMSNZNHDB/showPDF aspx ?did=276
Otago Alluwial Fans Hazards {Apnl 2003) H 2009/04/08
Link to Document: http-lfhazards orc.govt nz/intramaps/DM3NZMNHDB/showPDF aspx ?did=271
Otago Allunal Fans Hazard ldentification (June 2007) M 20070601
Link to Document: hitp-ifhazards.orc govt nz/intramaps/DMSNZNHDB/showPDF .aspx ?did=2T0

4. Seismic Reports
List of Seismic Reports for the Otago Region

Document Title Relevance  Date
= PubBcation
Set=mic Risk in the Otago Region (Mar 2005) H 38412
Link to Document: httpfhazards orc.govt.nz/intramaps/DM SNZMNHDB/ showPDF aspx ?did=281
Earthquake Hazards in the Ctago Region (Aug 19935) M a2
Link to Document: hitp-ithazards.orc govt nz/intramapsDMSNZNHDB/showPDF aspx?did=2582
Evaluztion of projected earthquake induced losses to underground water services assets, Clutha Distnct 2012001801
(2012)
Link to Document: hitp-ithazards.ore.govt.nz/intramapsDMSNZMNHDB showPDF aspx ?did=571
Report received Seismic Risk in the Ctago Region (May 2005) M 2005/05/27
Link to Document: http-lfhazards orc govt.nz/intramaps/DM 3NZMNHDB/showPDF . aspx ?did=285
Strain Accumulztion and Episodicty of Fault Movements in Otago (June 2004) L 200470601
Link to Document: hitp-ithazards.orc govt nz/intramaps/DMSNZNHDB/showPDF .aspx ?did=289
NHDB Report - Otago Regional Counce Page 10 of 12
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Dosurnent Titde Relevance  Date
Category Publication
Mago Regional Council issues associated with the 22 August earthquake (Auwg 2003) L 200300825
Link to Document: httplfhazards orc.govt.nzintramaps/DM3NZMNHDB/IshowPDF aspx ?did=284
Planmning for Development of Land on ar Close to Active Faults (July 2003) 200307101
Link to Document: httpzlfhazards.orc.govt.nzintramaps/DMSNZMNHDB/showPDF aspx ?did=078
Sersmic Risk in Chago (May 2003) M 2003005721
Link to Document: http2lthazards orc.govt. nz/intramaps/DMSMZMNHDB/showPDF asp« ?did=286
Probabilrty of Rupture of the Alpine Fault Allowing for Uncertzinties (Sep 2000) L 2000:/09/01
Link to Document: httplfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=287
Probabilty and Consequences of the next Alpine Fault Earthquake (Mar 1998) L 1998103731
Link to Document: hitp-lthazards orc.govt nz/intramaps/DMSNZMNHDB showPDF aspx ?did=295
Seismotectonic Evaluation of Fault Structures in East Owago (1591) L 1981/12/31
Link to Document: httplthazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=291
3. Tsunami Reports
No Tsunami Reports available
6. Coastal Reports (including Storm Surge)
Mo Coastal Reports (including Storm Surge) available
T. Landslide Reports
List of Landslide Reports for the Otago Region
Docurment Tite Relevance  Date
Category Publication
Regional Landslip Risk and Inventory Propect {July 2006) H 200600719
Link to Document: httplfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=369
Regional Landslip Risk and Inventory Project Report ([ID) {2006} 20060711
Link to Document: hitp-lthazards orc.govt. nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=584
Geology of the Murhibu Area (2003) H 20030101
Link to Document: httplthazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=553
Geaology of the Wakatpu Area (2000) H 2000001/01
Link to Document: hitp-lthazards orc.govt.nzfintramaps/DMSNZMNHDB/showPDF aspx ?did=546
Geology of Dunedin Area (1996) H 1996:01/01
Link to Document: httplfhazards_orc govt nzintramaps/DMSNZMNHDB/showPDF asps ?did=549
8. General Natural Hazard Reports
List of General Natural Hazard Reports for the Otage Region
Docurment Titde Relevance  Date
Category Publication
Trends and Vanability of Temperature Extremes in Southerm New Zealand (Mov 2007) L 20071108
Link to Document: http2lthazards_orc.govt. nz/intramaps/DMSMNZMNHDB/showPDF aspx ?did=485
Emergency Management {Aug 2006) L 2006/08/01
Link to Document: httpl/hazards orc.govt. nzintramaps/DMSNZMNHDB/showPDF aspx ?did=483
Precipitation Vanabilty in the South |sland of New Zealand {Dec 2005) L 200312/01
Link to Document: hitp-lthazards orc.govt.nz/intramaps/DMSHNZMNHDB/showPDF aspx ?did=491
Safeguarding Otago's Water Resources a State of the Environment Report (Apnl 2001) L 200100104
Link to Document: http:l/hazards_orc govt nzintramaps/DMSNZMNHDB/showPDF asps ?did=504
Clutha Catchment Monitonng Report (Mov 2000) L 200000111
Link to Document: httpzlfhazards.orc.govt.nzintramaps/DMSNZMNHDB/showPDF aspx ?did=206
The effects of the 1999 Drought on Ctago's Rivers (Jan 2000) 2000001/01
Link to Document: http2lthazards orc.govt. nz/intramaps/DMSMZMNHDB/showPDF aspx ?did=570
The Chmate and Weather of the Owago Region [1968) L 1968/12/31
Link to Document: httplthazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=502
Rivers Commission Reports on Clutha Rver (1875 to 1920) L 1920012131
Link to Document: hitp-lfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=496
8. Gravel and Sedimentation Reports
List of Gravel and Sedimentation Hazard Reports for the Otage Region
NHDB Report - Otagoe Regional Councd Page 11 of 12
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Clutha River Sediment Budget {Mov 2000) 2000011001
Link to Document: httpzthazards.orc.govt.nzintramaps/DMSNZMNHDB/IshowPDF aspx ?did=462

10. Snow Reports
List of Snow Reports for the Otage Region

The Potental Impact of Climate Change on Seasonal Snow Condiion in NZ (Nov 2010) L 2010/01M11
Link to Document: http2'thazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspe ?did=420
Matural Hazards 2006 - The Canterbury Snowstorm (Mar 2007) L 200710301

Link to Document: httpfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspe ?did=418

NHDB Report - Otago Regional Councs Page 12 of 12
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Matural Hazards Database Report

Otagﬂ The Information dspiayed s schematic onfy and serves as s guide
. It e s conplied froen Otago Regional Councl's records and |5 made: seailable In good Sait
}{egl[_}mll bt Hz acouracy of compieteness s not guaranised }
Cadasial Information has besn derfved o land Inforration New Zeakands (LUNS) Friday, 10 August 2018

Core Rierord System Database (CRE).

ﬂ - L
N (“Jﬂu nel I' CROWSN COPYRIGHT RESERVED. € Copyright Ciago Regional Cioundl

Valuation Information
2860301800

Parcel Information
LINZ Parcel Information

Section 4 50 23610 S0 23610 76289 76487

3131244
50 23610 15102 15061

3031503 Section 3 50 23610

Title Information

LIMZ Title Information

OT148/689 LIVE Freehold Otago Guarantee Fee Simple, 1/1, Secton 34 Survey Office 2
Plan 23610, 91,391 m2

WHDB Report - Ctago Regional Counc Page 1 of 12

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019

Page 66



\1 H- I ] O PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

Scenario Description

Rural Ifestyle block Rural residental land use, including home-grown produce consumption (25 per
cent). Applicable to the residental vicinty offamn houses for protection offaming
famlies, butnot the productive parts of agriculural land.

Note: Consumption of eggs, milk and meat fom anims raised on site i
excluded. Produce consumption s imited to home-grown vegetables. Stes fo
Which consumpton of home-grown eqgs, ik or meat is mportantwil need o be
evaluated on a site-gpecfic basi.

Residentia Standard residental ot,for single dweling Ses with gardens, including home-
groun produce consumption (10 per cent).

High-densit residental Urban residential with [imited soll contact, including small omamental gardens but
70 Vegetable garden (no home-grown produce consumption) applicable to uban
townhouses, fits and ground-foor apartments with small omamental gardens, bt

nof highise apartments

Parks | recreational Public and private green areas and reserves used for acive Sports and recreation
This scenario i intended o cover playing fieds and suburba resenves where
chicren play frequenty. It can also reasonably cover secondary School playing
fied but not primary school playin fields

Commercialindustrial outdoor | Commercial/industialste with varying degres of exposed sol. Exposure of
Worker (unpaved) outdoor workers to near-surface sol during routin mainenance and gardening
aclivties with occasional excavaton as part of mainaining Subsurface ufies (i
a carefaker o ste maintenance personnel. Also consenvatively applicabl to
outdoor workers on a argely unpaved ste.

WWW.WSP-0PUS.CO.NZ ©WSP Opus | March2019  Ppage67
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Aerial Photo Map

The information dspiayed |5 schematic only and serves as 3 guide.

It has been complied fom Otago Regional Councl's racords and i3 made valiabie In good faith
DUt Its acouracy or completeness ks not

Cadasiry Information has been derfved fom land Information New Zeakanas (LINZ)

Core Record System Databasze (CRS).

CROWN COFYRIGHT RESERVED. © Copyright Otago Reglonal Council

NHDB Report - Otago Regional Councd Page 3 of 12
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Ota Location Maps
go The is only and serves 35 3 guide.
Re e 1 &l:mmummmmmmummnmu
gl( )I]a acouracy of compieteness s not guaranteed.
Cadasry Information has been dertved Tom land Information New Zealanas (LINZ)

& Coumil Core Record System Databaze (CRS).

CROWN COFYRIGHT RESERVED. © Copyright Otago Reglonal Council

Friday, 10 August 2018

Criginal Sheet Size 2100237mm
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N Soillways
N Floodbanks
Otego Flood Hazard Ares

%
P

Otago
Regional
~~ Council

Flooding Map

The Information displayed Is schematic only and serves as a guide.
nﬁmmmmw Councl's records and Is made Jvliabie In good ity
bt or =

Cacasiral Information has been dertved fom land Information New Zealands (LINZ)
Core Record System Databaze (CRS).

CROWN COFYRIGHT RESERVED. © Copyright Otago Reglonal Council.

o

Scae 1:3000
Friday, 10 August 2013

Original Sheet Size 210x257mm

NHDB Report - Otago Regional Councd

Page 5 of 12

WWW.WSP-0pPUS.COo.NZ

©WSP Opus | March 2019

Page 70



\‘ H- I ] O PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

Flooding Diata

Otagn The Information dispiayed |s schematic only and Serves as & guide.
It Fexs been complied oo Otago Regional Councl's records and |5 made sailabie in good Saih

}Qg“}ml bt = acourmscy of compisieness s not

Cadasiral Information has Deen derved Trom land Imformation New Zeaiands (LN Friday, 10 August 2018

2“ COUHCil Core Rerord System Database (CRE].

CROWM COFYRIGHT REEERVED. © Copyright Cago Reglonal Council

Flooding Information

Flooding Information

Source Report Flood Hazard Updated Limitations Description Disclaimer

Clutha Distnet Floedplain - July 1599 Accuracy of flood hazard This Nawral Hazards
Report (July 1593) margin indicative only Database provides

information about known
occurrences of hazards.
The hazard information is
generally relevant over a
reasonably wide area.

As such, the information
contained within this
datzbase 1s nota
substitute for a Land
Information Memoranda
{LIM), which will prowvide
relevant hazard
information relating 1o
specific parcels of land. A
LIM may be obtained
from the relevant local
authonty (Distnct or City
Council).

WHDB Report - Ctago Regional Councd Page @ of 12
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Low Suscepibiky
Passioly Susceptble
Doman & '
Deman B

Deman ©

Water

Semmc I.lquehdlon Map
Omgo The Informaticn dispiayed 15 schamatic only and serves 35 3 guide.
. It has been compled fom Otago Regional Councl's racords and ks made avaliable In good %t Scale 13000
DUt Its accuracy or compieteness 5 not guaranteed.
I:Egnnl Cadasryl Information has been denved Fom land Information New Zealands (LINZ) Friday, 10 August 2013

== Councl s e B

NHDB Report - Otago Regional Councd Page 7 of 12
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Seizmic Ligquefaction Data

Otagn The Informeation dispiayed Is schamatic only and Serves a5 & guide.
It Feas been complied ‘e Otago Regional Councl's records and |5 made availsbie In good st

I{agiﬂml bk It acourscy o compieteness s ot

Cadasiral Inforation has been derfved o land Inforation New Zeaianids (LUNZ) Friday, 10 August 2018

:"'ﬂu (:OUHC!.]. Core Record System Databaze [CRE].

CROWN COFYRIGHT REEERVED. © Copyright Otago Regional Council

Liquefaction Information
Liguefaction Information

Source Report Suscepiibility Descripiion Material Description Disclaimer

Sersmic Risk in the Possibly Suscepuble Very loose o medium Peat. Mud, Swamp, This Nawral Hazards

(tago Region (Mar 2003) dense sediments, Tailings, Reclamation, Database prowdes
hquefaction and Fill. and LooselSoft to information about known

settlement are possible Medium Dense: Alluvium, cccurrences of hazards.
with seismic shaking of  Lake Deposits, Beach The hazard information is

sufficient intensity. Gravels & Sands, Scree, generzlly relevant overa
Alluwnial Fans, Sand reasonabhy wide area.
Dunes, Till. As such, the information

contzined within this
datzbase 1s nota
substitute for a Land
Information Memoranda
{LIM), which will provide
relevant hazard
information relating to
specific parcels of land. A
LIM may be obtained
from the relevant local
authonty (Distnct or City
Council).

NHDB Report - Otago Regional Councd Page 8 of 12
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0 Documents
tagn The informeaticon dispiayed Is schemabic only and serves as & guide.
= It ez been complied froen Otago Regional Councls records and ks mesde aailsbie in good Ssith
I{&glﬂml bt Itz acourcy or compleieness ks not guarantsed.
Cadasiral Information has been derfved fom land Information Mew Zealands (LK) Friday, 10 Auguss 2012

ﬁ- C‘OU.HCI.]. Ciore Record System Databaze (CRE).

CROMW COFTRIGHT REEERVED. © Copyright Cizgo Regloral Coundl

1. Flood Reports

List of Flood Reports for the Otage Region

Document Tite Relevance  Date

Category Publication

Flocd Response Handbook (June 2007) M 39203
Link to Document: httpthazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=6

The Natural Hazards of South Dunedin report - July 2016 2016/07/01
Link to Document: http2'thazards orc.govt.nzintramaps/DMSNZNHDB/showPDF aspx ?did=607

Coastal Otago flood event 3 June 2015 (2015) 2015110/01
Link to Document: httpz'thazards .orc.govt.nzintramaps/DMSNZMNHDB/showPDF aspx ?did=606

Flood event 24 - 29 May 2010 (June 2010) H 2010/06/01
Link to Document: http2'thazards orc.govt.nz/intramaps/DMSHNZMNHDB/showPDF aspe ?did=75

July Floods 07 {Aug 2007) H 2007/08/108
Link to Document: http2'thazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspe ?did=65

Flocd Procedures Summary Document (Nov 2006) 2006/M1/20
Link to Document: http-fhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=64

Otago Flood Event 25th and 26th Apnl 2006 (May 2008) H 2006/05/25
Link to Document: http'thazards orc.govtnziintramaps/DMSNZNHDB/showPDF aspx?did=71

Flocdplzin development and floading nsk in Otage (Sep 2005) 2005/09/08
Link to Document: http2'thazards.orc.govt.nzintramaps/DMSNZMNHDB/showPDF .aspx ?did=30

Flood in the Clutha Catchment {Qet 2002) 200210002
Link to Document: http2'thazards ore.govt_nzintramaps/DMSNZMNHDB/IshowPDF aspe ?did=54

Flood in Waipahi . Lower Pomzhaka and Cathns (May 2002) 2002705127
Link to Document: http2'thazards orc.govt.nz/intramaps/DM SN2 MNHDB/showPDF aspe ?did=56

Flocding of early January 2002 (Jan 2002} H 200200121
Link to Document: httpfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=58

The Project Seeking Practicable Scolutions For Clutha River System Flooding (June 2000) 2000/06/01
Link to Document: http2'thazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspe ?did=97

Clutha Hydro Dams - PMF Update (May 2000) 2000005001
Link to Document: httpthazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspe ?did=127

Clutha Rrver Catchment November 1999 Flood Report (March 2000) 2000003101
Link to Document: http2'’hazards orc.govt_nzintramaps/DMSNZMNHDB/showPDF aspe ?did=23

Clutha River Catchment Updated Flood Frequency Analyses (March 2000) 2000003001
Link to Document: http2'thazards orc.govt.nz/intramaps/DM SN2 MNHDB/'showPDF aspe ?did=25

Clutha District Flocdplain Report {July 1593) 1995/07/01
Link to Document: hittp2'thazards orc.govt.nz/intramaps/DMSMZMNHDB/showPDF aspe ?did=18

Clutha Distriet Floedplzin Report (Nov 1598) 1988/0111
Link to Document: http2'thazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=140

Clutha Flood Report for Flood of 14 December 1995 (March 1996) 1996/03/01
Link to Document: httpthazards .orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspe ?did=20

October 1978 Clutha Flood Report (Movember 1935) 199511101
Link to Document: http2'thazards ore.govt_nzintramaps/DMSNZMNHDB/showPDF aspe ?did=28

Clutha River Flood Audit For Flood of 9 to 10 Januany 1994 (Jan 1994) 1994/01/28
Link to Document: httpz'thazards orc.govt.nzintramaps/DMSNZMNHDB/IshowPDF aspx ?did=108

Report on floodplains within the Clutha Distnict (October 1991) 1991/110/01
Link to Document: http2'thazards orc.govt.nz/intramaps/DMSHNZMNHDB/showPDF aspe ?did=30

Clyde Power Project - Clyde Dam Break Analysis (Dec 1985) 198912131
Link to Document: http2'thazards orc.govt.nzintramaps/DMSNZMNHDB/showPDF aspe?did=132

Flocd Forecasting on the Lower Clutha Catchment (Feb 1983) 1983002/01
Link to Document: httpthazards orc.govt.nz/intramaps/DMSNZMHDB/showPDF aspe ?did=130

(tago Catchment Board Flood Report 1980 - A Collection of Dhary Notes, Reports, Diata and Press 198022

Chppings (1980)
Link to Document: httpfhazards .orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspe ?did=17
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Docurment Tite Relevance  Date
Category Publication

Clutha Flood of October 1978 (Dec 1978) 197812431
Link to Document: httplfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=123

The 100 Year Flood - 1978 (1978) L 197812131
Link to Document: hitp-thazards orc.govt nz/intramaps/DMSNZMNHDB showPDF aspx ?did=116

Flood Disaster 1978 {Nov 1978) 1973/11/30
Link to Document: httplfhazards orc.govt.nzintramaps/DM3NZMNHDB/showPDF aspx ?did=117

The Great Flood of 78 (Aug 1978) 1978008101
Link to Document: hitp-lfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=118

Clutha Power Development - Flows and Design Floods (Mar 1977) 197710310
Link to Document: httplfhazards_ore govt nzintramaps/DMSNZMNHDB/showPDF aspe ?did=114

Floed and Storm in Central Otago 1878 (1966) L 1966/01/01
Link to Document: httpl/hazards orc.govt.nzintramaps/DM SNZMNHDB/showPDF aspx ?did=139

Supplement to Floods in New Zealand 1920-53 - Distnict Maps (1957) 195711231
Link to Document: http2lthazards_orc.govt. nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=120

2. Flood Protection Reports
List of Flood Protection Reports for the Otago Region

Flocd Protection Management Bylaw (2012) 2012/09/01
Link to Document: hitp-lthazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=575

Flood Protection Management Bylaw (Sep 2012) H 201201809
Link to Document: http:l/hazards orc govt. nzintramaps/DMSNZMNHDB/IshowPDF asps ?did=556
Clutha Flood Movember 1999 Operatonal Audit Chyde, Roxburgh and Hawea Dams (May 2000) L 2000005/01

Link to Document: httplfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=494

3. Alluvial Fan Reports
List of Alluvial Fan Reports for the Ctago Region

Docurnent Tide Relevance  Date
Category Publication
(tago Alluvial Fans Project Supplementary Investigation (&pr 2009) H 39504
Link to Document: httplthazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=267
tago Alluwnial Fans Project Regional Review (Mar 2009) H 39873
Link to Document: hitp-thazards.orc.govt. nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=266
Mago Alluvial Fans Project - Intenim Report (May 2007) L 39203
Link to Document: httplfhazards_ore govt nzintramaps/DMSNZMNHDB/showPDF aspxe ?did=268
Aszessment of debns flow potential on alluwzal fans in Otago, New Zealand, using morphometry (June L 2010006/01
2010)
Lir:k to Docurment: http2lhazards ore govt.nzintramaps/DMSNZNHDB/showPDF aspx 7did=276
tago Alluvial Fans Hazards (Apnl 2009) H 2009/04/06
Link to Document: httplthazards orc.govt.nz/intramaps/DMSNZMHDB/showPDF aspe ?did=271
tago Alluwvial Fans Hazard ldentification (June 2007) M 2007/06/01
Link to Document: http2lthazards orc.govt.nz/intramaps/DMSMZMNHDB/showPDF aspx ?did=270
4. Seismic Reports
List of Seismic Reports for the Ctago Region
Document Tite Relevance  Date
Category Publication
Setsmic Risk in the Otago Region (Mar 2005) H 38412
Link to Document: hitp-lthazards orc.govt.nz/intramaps/DMSHZMNHDB/showPDF aspx ?did=281
Earthguake Hazards in the Ctago Region (Aug 1593) M o2
Link to Document: http:l/hazards ore govt.nzfintramaps/DMSNZMNHDB/showPDF aspe ?did=282
Evaluation of projected earthguake induced losses to underground water services assets, Clutha Distnct 2012/01/01
(2012)
Link to Document: http:l/hazards orc govtnzfintramaps/DMSNZMNHDB/showPDF aspe ?did=571
Report received Seismic Risk in the Ctago Region {May 2005) M 200500527
Link to Document: httpl/hazards orc.govt.nzintramaps/DMSNZMNHDB/showPDF aspx ?did=285
Strain Accumulzation and Episodicty of Fault Movements in Otago (June 2004) L 2004/06/01
Link to Document: http2lthazards_orc.govt nz/intramaps/DMSMNZMNHDB/showPDF aspx ?did=289
NHDB Report - Otage Regional Councd Page 10 of 12

WWW.WSP-0pPUS.COo.NZ ©WSP Opus | March 2019 Page 75



\\ H I ] O PU S Preliminary Site Investigation: Beaumont Bridge, Beaumont

Dosurnent Titde Relevance  Date
Category Publication

Mago Regional Council issues associated with the 22 August earthquake (Auwg 2003) L 200300825
Link to Document: httplfhazards orc.govt.nzintramaps/DM3NZMNHDB/IshowPDF aspx ?did=284

Planmning for Development of Land on ar Close to Active Faults (July 2003) 200307101
Link to Document: httpzlfhazards.orc.govt.nzintramaps/DMSNZMNHDB/showPDF aspx ?did=078

Sersmic Risk in Chago (May 2003) M 2003005721
Link to Document: http2lthazards orc.govt. nz/intramaps/DMSMZMNHDB/showPDF asp« ?did=286

Probabilrty of Rupture of the Alpine Fault Allowing for Uncertzinties (Sep 2000) L 2000:/09/01
Link to Document: httplfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=287

Probabilty and Consequences of the next Alpine Fault Earthquake (Mar 1998) L 1998103731
Link to Document: hitp-lthazards orc.govt nz/intramaps/DMSNZMNHDB showPDF aspx ?did=295

Seismotectonic Evaluation of Fault Structures in East Owago (1591) L 1981/12/31
Link to Document: httplthazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=291

3. Tsunami Reports
No Tsunami Reports available

6. Coastal Reports (including Storm Surge)
Mo Coastal Reports (including Storm Surge) available

T. Landslide Reports
List of Landslide Reports for the Otago Region

Docurment Tite Relevance  Date
Category Publication

Regional Landslip Risk and Inventory Propect {July 2006) H 200600719
Link to Document: httplfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=369

Regional Landslip Risk and Inventory Project Report ([ID) {2006} 20060711
Link to Document: hitp-lthazards orc.govt. nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=584

Geology of the Munhiku Area (2003) H 20030101
Link to Document: httplthazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=553

Geaology of the Wakatpu Area (2000) H 2000001/01
Link to Document: hitp-lthazards orc.govt.nzfintramaps/DMSNZMNHDB/showPDF aspx ?did=546

Geology of Dunedin Area (1996) H 1996:01/01
Link to Document: httplfhazards_orc govt nzintramaps/DMSNZMNHDB/showPDF asps ?did=549

8. General Natural Hazard Reports
List of General Natural Hazard Reports for the Otage Region

Docurment Titde Relevance  Date
Category Publication

Trends and Vanability of Temperature Extremes in Southerm New Zealand (Mov 2007) L 20071108
Link to Document: http2lthazards_orc.govt. nz/intramaps/DMSMNZMNHDB/showPDF aspx ?did=485

Emergency Management {Aug 2006) L 2006/08/01
Link to Document: httpl/hazards orc.govt. nzintramaps/DMSNZMNHDB/showPDF aspx ?did=483

Precipitation Vanabilty in the South |sland of New Zealand {Dec 2005) L 200312/01
Link to Document: hitp-lthazards orc.govt.nz/intramaps/DMSHNZMNHDB/showPDF aspx ?did=491

Safeguarding Otago's Water Resources a State of the Environment Report (Apnl 2001) L 200100104
Link to Document: http:l/hazards_orc govt nzintramaps/DMSNZMNHDB/showPDF asps ?did=504

Clutha Catchment Monitonng Report (Mov 2000) L 200000111
Link to Document: httpzlfhazards.orc.govt.nzintramaps/DMSNZMNHDB/showPDF aspx ?did=206

The effects of the 1999 Drought on Ctago's Rivers (Jan 2000) 2000001/01
Link to Document: http2lthazards orc.govt. nz/intramaps/DMSMZMNHDB/showPDF aspx ?did=570

The Chmate and Weather of the Owago Region [1968) L 1968/12/31
Link to Document: httplthazards orc.govt.nz/intramaps/DM SNZMNHDB/showPDF aspx ?did=502

Rivers Commission Reports on Clutha Rver (1875 to 1920) L 1920012131
Link to Document: hitp-lfhazards orc.govt.nz/intramaps/DMSNZMNHDB/showPDF aspx ?did=496

8. Gravel and Sedimentation Reports
List of Gravel and Sedimentation Hazard Reports for the Otage Region
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Clutha Rver Sediment Budget (Mov 2000) 2000011401
Link to Drocument: hitp-ithazards.orc govt nz/intramaps/DMSNZNHDB/showPDF aspx?did=462

10. Snow Reports
List of Snow Reports for the Otage Region

The Potential Impact of Chmate Change on Seasonal Snow Condiion in MZ (Mov 2010) L 2010111
Link to Document: http2lfhazards orc.govt.nz/intramaps/DM 3NZMNHDB/showPDF aspx ?did=420
Matural Hazards 2006 - The Canterbury Snowstorm (Mar 2007) L 200710301

Link to Document: hitp-ifhazards.orc govt nz/intramapsDMSNZNHDB/'showPDF aspx ?did=418
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Photo 2: Eastern Bank paddock on true right of SH8
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Photo 4: Eastern abutment of existing bridge
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Photo 6: Eastern bank and existing bridge viewed from western bank
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Photo 7: Eastern bank viewed from western bank

Photo 8: Rest area / boat ramp on western bank
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Photo 9: Access road to rest area/ boat ramp
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Photo 10: SH8 western side towards existing bridge
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