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A COMMITTEE OF THE STATE PLANNING COMMISSION

APPLICATION ON RE-NOTIFICATION - CROWN DEVELOPMENT

Applicant: Hydrostor Australia Pty Ltd

Development Number: 455/v006/19

Nature of Development: | The 'Angas Advanced Compressed Air Energy Storage Facility'
project would repurpose an existing mine shaft within the
disused Angas Zinc Mine (owned by Terramin Australia Ltd) to
create an air storage cavity 240 metres below ground, which
would be connected to the surface via water and air supply lines.
The facility would have a maximum capacity of 5SMW and would
connect to the electricity grid via underground cables along
Callington Road to the Strathalbyn East Substation. Surface
infrastructure would also include a switch yard and a reverse
osmosis plant.

Type of development: Crown sponsored development

Zone / Policy Area: Primary Production Zone - Alexandrina Council Development
Plan.

Subject Land: 2115 and 2133 Callington Road, Strathalbyn - Allotment 14,
DP77134: CT 6032/127 and Allotment 11, DP 77134: 6032/124.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Start Date: 21 March 2019

Close Date: Friday 12 April 2019

During the notification period, hard copies of the application documentation can be
viewed at the Department of Planning, Transport and Infrastructure, Level 5, 50
Flinders Street, Adelaide during normal business hours. Application documentation
may also be viewed during normal business hours at the Alexandrina Council office,
11 Cadell Street, Goolwa.

Written representations must be received by the close date (indicated above) and can either be
posted, hand-delivered, faxed or emailed to the State Commission Assessment Panel (SCAP). A
representation form is provided as part of this pdf document.

Any representations received after the close date will not be considered.

Postal Address:

The Secretary

State Commission Assessment Panel
GPO Box 1815

ADELAIDE SA 5001

Street Address:

Development Division

Department of Planning, Transport and Infrastructure
Level 5, 50 Flinders Street ADELAIDE

Email Address: scapreps@sa.gov.au
Fax Number: (08) 8303 0753
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DEVELOPMENT ACT, 1993, S49/S49A — CROWN SPONSORED DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant: Hydrostor Australia Pty Ltd
Development Number: 455/v006/19
Nature of Development: The 'Angas Advanced Compressed Air Energy Storage Facility' project would

repurpose an existing mine shaft within the disused Angas Zinc Mine (owned by
Terramin Australia Ltd) to create an air storage cavity 240 metres below ground,
which would be connected to the surface via water and air supply lines. The facility
would have a maximum capacity of 5SMW and would connect to the electricity grid via
underground cables along Callington Road to the Strathalbyn East Substation. Surface
infrastructure would also include a switch yard and a reverse osmosis plant.

Zone / Policy Area: Primary Production Zone — Alexandrina Council Development Plan.

Subject Land: 2115 and 2133 Callington Road, Strathalbyn - Allotment 14, DP77134: CT 6032/127
and Allotment 11, DP 77134: 6032/124.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 12 April 2019

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the Alexandrina Council office, 11 Cadell Street, Goolwa.

My name:

My phone number:

PRIMARY METHOD(S) OF CONTACT: Email address:

Postal address:

Postcode

You may be contacted via your nominated PRIMARY METHOD(S) OF CONTACT if you indicate below that you wish to
be heard in support of your submission.

My interests are: [] owner of local property
[] occupier of local property
[] a representative of a company/other organisation affected by the proposal
[] a private citizen
The address of the property affected is .....ccvviveciiiiiciii s Postcode.....couvimineeeriieeeeeeene,

The specific aspects of the application to which | make cOmMmMENt 0N Are: .......ccooiieciie i e e

[] wish to be heard in support of my submission
[] do not wish to be heard in support of my submission
(Please tick one)

by [] appearing personally
[] being represented by the folloOWING PErsON & ......oooiiiiieciee e
(Cross out whichever does not apply)
Date: i SIBNAtUIE: (i

Return Address: The Secretary, State Commission Assessment Panel, GPO Box 1815, Adelaide, SA 5001 or
scapreps@sa.gov.au
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SECTION 49 & 49A — CROWN DEVELOPMENT

DEVELOPMENT APPLICATION FORM

PLEASE USE BLOCK LETTERS FOR OFFICE USE

COUNCIL: ALEXANDRINA COUNCIL
DEVELOPMENT No:

APPLICANT: HYDROSTOR AUSTRALIA PTY LTD
PREVIOUS DEVELOPMENT No:
ADDRESS: L28, WESTPAC HOUSE, _
91 KING WILLIAM ST, ADELAIDE, 5000 ~ DATE RECEIVED: ! 4
CROWN AGENCY: DPTI
CONTACT PERSON FOR FURTHER INFORMATION D
Complying Decision:
K CAMERON LEWIS
D Merit Type:
Telephone: +1-416-476-8215 [work] [AR] ‘
O Public Notification Finalised: ¥
Fax: [work] [AR]
D Referrals
Email: cameron.lewis@hydrostor.ca
NOTE TO APPLICANTS:
(1) All sections of this form must be completed. The site of Decision Fees Receipt No | Date
the development must be accurately identified and the required
nature of the proposal adequately described. If the expected
development cost of this Section 49 or Section 49A Planning:
application exceeds $100,000 (excl. fit-out) or the
development involves the division of land (with the creation Land Division:
of additional allotments) it will be subject to those fees as .
outlined in ltem 1 of Schedule 6 of the Development Additional:
Regulations 2008. Proposals over $4 million (excl. fit-out)
will be subject to public notification and advertising fees. Minister's
(2) Three copies of the application should also be provided. Approval

EXISTING USE: ANGAS ZINC MINE (INDUSTRIAL)

DESCRIPTION OF PROPOSED DEVELOPMENT: COMPRESSED AIR ENERGY STORAGE FACILITY INCLUDING SURFACE
AND SUBSURFACE INFRASTRUCTURE

LOCATION OF PROPOSED DEVELOPMENT:_2115 CALLINGTON ROAD

House No: LotNo: ____ Street: Town/Suburb: STRATHALBYN

Section No [full/part] Hundred: STRATHALBYN Volume: 6032 Folio;: 127

Section No [full/part] Hundred: Volume: Folio:

LAND DIVISION:

Site Area [m?] Reserve Area [m2] No of existing allotments

Number of additional allotments [excluding road and reserve]: Lease: YES D NO D

DEVELOPMENT COST [do not include any fit-out costs]: $ _25M

POWERLINE SETBACKS: Pursuant to Schedule 5 (2a)(1) of the Development Regulations 2008, if this application is for a building it
will be forwarded to the Office of the Technical Regulator for comment unless the applicant provides a declaration to confirm that the
building meets the required setback distances from existing powerlines. The declaration form and further information on electricity
infrastructure and clearance distances can be downloaded from the DPLG website (www.dac.sa.gov.au),

Dated: /é Io[ f20/7
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Preface

This Development Application Report has been prepared by Hydrostor Australia in support of an application
for statutory consents for the construction and operation of the Angas A-CAES Project at the Angas Zinc Mine
in Strathalbyn.

The Project has been sponsored by the Department for Energy and Mining as a development of public
infrastructure as required by Section 49 of the Development Act 1993 (South Australia). This Development
Application has been submitted to the Department of Planning Transport and Infrastructure for lodgement to
the State Commission Assessment Panel.

The Development Application has been prepared in three volumes:
m  Volume 1: Executive Summary
m  Volume 2: Development Application Report

m  Volume 3: Technical Appendices

The Development Application can be viewed during the statutory consultation period at the following locations:

Department of Planning, Transport and Alexandrina Council

Infrastructure
11 Cadell Street

77 Grenfell St
GOOLWA SA 5214

ADELAIDE SA 5001

» GOLDER
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VOLUME 1: EXECUTIVE SUMMARY

ﬂ,, GOLDER 1



18 January 2019 1791136-004-R-Rev0

Project Overview

Hydrostor Australia Pty Ltd is proposing to develop, build and operate the Angas Advanced Compressed Air
Energy Storage (A-CAES) Facility (the Project) at the Angas Zinc Mine (the Mine) in Strathalbyn, South
Australia.

This Project will repurpose portions of the existing underground Mine as the A-CAES and demonstrate a
reliable, economic energy storage solution providing flexible generation to support high penetration of
renewable resources. In doing so, this Project will not only provide valuable grid services, but will demonstrate
a low-impact, end-of-life use for decommissioned mine sites.

The proponent

This Development Application Report (DAR) has been prepared on behalf of the Applicant, Hydrostor
Australia Pty Ltd, a wholly-owned subsidiary of Hydrostor Incorporated. Hydrostor Inc. and Hydrostor Australia
Pty Ltd are hereinafter referred to jointly or separately as ‘Hydrostor’.

Hydrostor is a private company headquartered in Toronto, Canada, and is the global leader in A-CAES.
Hydrostor uses its proprietary, fuel-free (adiabatic) process and purpose-built underground air cavities or
underwater air cavity to store energy.

Hydrostor offers a suite of intellectual property relating to all aspects of A-CAES and continues to develop its
technology. Hydrostor is engaged globally with utilities and governments to provide A-CAES solutions to meet
grid energy-storage requirements.

Hydrostor’s first Australian office has been set up in Adelaide to facilitate construction and commissioning of
the Project and other Australian projects.

Approvals pathway

This Development Application (DA) has been prepared for submission to the State Commission Assessment
Panel (SCAP) and relevant referral bodies, pursuant to Section 49(1)(a) of the Development Act 1993
(Development Act). In accordance with the Development Act, the Project, considered Public Infrastructure,
has been granted Crown Sponsorship through the Department of the Premier and Cabinet (DPC).

In accordance with Section 49 (7d) of the Development Act, the Development Application (DA) will be publicly
exhibited for at least 15 business days. This includes provision of the DA for public access at key local and
State Government offices.

A report will be prepared by the SCAP, encompassing feedback from the referral agencies, and will be
provided to the Minister for Planning for a final decision.

Project description

The Project will use the Hydrostor A-CAES system which includes a proprietary, isobaric, purpose-built
underground air storage cavern positioned near a water reservoir. The system uses the hydrostatic pressure
from a water-filled shaft to maintain a constant pressure (isobaric).

When the system is charging, electricity runs an air compressor, which converts the electrical energy into
potential energy that is stored as compressed air in the air storage cavern. The heat generated when
compressing the air is captured and stored in a thermal storage tank for use during generation—a process
known as adiabatic CAES. This adiabatic compression increases the system’s efficiency and eliminates the
need for additional heat from fossil fuels (and the associated costs and emissions).

When charging, compressed air is piped from the surface into the air storage cavern, water is displaced out of
the air storage cavern and the water reservoir level rises.

> GOLDER 2
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Once in the air storage cavern, the air can be stored until electricity is required. To satisfy the need for
electricity, the system reverses the air flow, allowing hydrostatic pressure to force the air out of the air storage
cavern and back to the surface where the stored heat is added back into the air stream. The now-heated air
travels through a turbo-expander that drives a generator, which efficiently converts the energy stored in the air
back into electricity for the consumer. When discharging, the air is displaced by water and the reservoir level
lowers. The shaft remains flooded through charging and discharging and only the water reservoir level
fluctuates.

The technology uses established components used in other industries/applications, including mining and
natural gas.

Compress Air Capture Heat in Store Convert Compressed Air
Using Electricity Thermal Store Compressed Air to Electricity On Demand

Figure 1: A-CAES process overview

Surface Infrastructure

Proposed permanent surface infrastructure is shown in Figure 2 and will include:
m  Water reservoir: with a capacity of approximately 13,000 m®

m  Electrical conversion plant: electrical drives (motors and generators), turbomachines (compressors and
turbines), the electrical gear (switch gear, protection, etc.), and the cooling system

m Thermal management system: heat exchangers, heat transfer fluid, storage tanks (hot and cold), and
associated pumps

m  Water treatment package: includes Reverse Osmosis (RO) plant and make-up water tank for thermal
system water requirements.

> GOLDER 3



434709

100-1S-D¥A-0Z468509
IFNNN 13IHS

ANIWIONVHAY TYHINID
3LIS TIV¥3A0
pelold $3vO-v sebuy

IUIL133HS
0Z¥68509
WIANNN LO3rodd

V1vQ LO3roud

L Gy | onbuned

SONIMVHA FONITATA

ATINO NOLLYWHOSNI 304

AMVNINIMIHd

e BBSPLIBP Z L6+ 9 0% L1 T ir
052 SN HookeE,

2
(s010 ans=anan] HOGAY
INVLINSNOD

s S oy
WA BN 5 Z 0]
oo adison,

o1 ks sy oot
10380.pAH

doLsouasu P4

JUERE)

wafoid $3v0-Y sebuy
Loaroud

WOO=Y

ainjonujselyul deung ;g ainbiy

PR

N

3
VIHY NMOGAY1 03S0d0Odd
ONION34
AV3IH 113M OL 3did ¥31VYM
AV3H 773M Ol 3did ¥IV
AYVONNOE 38V31 —
Y3V ONV.LISAYVH INVId I M
g
VAUV ONIVA 8 ONINNNL 'AVOY TIAVYD D m
]
7z g
WyIuEIuI Wol \
EZ
EERER]
NY1d NOILY LITISVHIN
ANV FNSOTO INIW ¥3d SY SIFYL VONTTVIIN NIVLIN |
*S31ON
s aLiva i A
% 0 Y
Fod3|oLs)
|\ A InozNosnoxa wol
srovac
g 4 NISYS 03S0d0dd
l
{15010 115100 | H
°
8

parcuddy

vBs X e -1y O8I

0A9Y-d-¥00-9€LL6LL

6102 Auenuer g}



18 January 2019 1791136-004-R-Rev0

Subsurface Infrastructure
The proposed subsurface infrastructure for this project includes:

m The air storage cavern
m An air line connecting the air storage cavern to the surface
m A water line connecting the air storage cavern to the water reservoir

m Underground electricity connection to the existing transformer.

Electrical Connections

The Project will be connected to SA Power Network’s (SAPN) 66 kV sub-transmission network via
underground cables to the 66 / 11 kV Strathalbyn East Substation.

Operation

Once operational, the facility will require one full time staff and additional maintenance and inspections by
Hydrostor’s operations specialists. Regular maintenance activities will occur during normal business hours.
Infrequent maintenance and equipment replacement may require minor additional site support. The proposed
layout includes site amenities to be used by operational staff including a visitor building, toilet facilities and
provision for seven car parks.

Project benefits

The Project will demonstrate a new bulk energy storage solution to support the high penetration of renewable
energy technologies into South Australia’s electricity supply market, while maintaining grid stability, energy
security and improving affordability.

The Project will operate as a dispatchable energy storage asset with a high degree of flexibility. The plant has
the capability to provide optimised grid services, ongoing voltage support, and synchronous inertia.

The Project and associated introduction of the A-CAES technology to Australia will deliver several economic,
environmental and social benefits to South Australia and wider Australia:

m Provides reliable, economic energy storage and flexible generation

m  Supports a high penetration of renewable resources and reduces reliance on energy imports from
Victoria

m Demonstrates a positive end-of-life use and re-purposes existing mining infrastructure

m Represents significant investment to the South Australia economy including direct and indirect economic
benefits for the Strathalbyn area

m  Highlight's South Australia as a leader in renewable energy and energy storage solutions
m Contributes to lowering electricity prices
m Demonstrates South Australia’s commitment to a more efficient grid with higher renewable penetration.

Consultation

This DA and supporting information has been developed in consultation with the following State agencies:
m  Department of the Premier and Cabinet (DPC; sponsoring agency)
m  Department for Industry and Skills (DIS; case manager)

m  Department of Energy and Mines (DEM)

» GOLDER 5
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m  Department of Planning, Transport and Infrastructure (DPTI)
m  Department of Environment and Water (DEW)
m  Environment Protection Authority (EPA).

Hydrostor has also used the existing community consultation network (established by Terramin through the
mining operations) to engage with the community. The Strathalbyn Community Consultative Committee
(SCCC) has been the main conduit for Hydrostor to reach out to the community and welcome feedback on the
proposed development. Hydrostor will continue to engage with the community through the SCCC regularly
throughout construction and at appropriate times during operation of the Project.

Legislative considerations

While the DA will be assessed under the Development Act, it will need to comply with the existing licence
conditions of the Mine under the Mining Act 1978.

The Project has been designed to ensure the conditions of the Mineral Lease, including the Mine Closure Plan
and envisioned future land use are not compromised.

Potential project effects and considerations

Ecology

No native vegetation removal is required to facilitate the Project. Two heritage trees (both of which are
remnant Dryland Tea Trees) exist near the Project site. A protection zone will surround the remnant
vegetation during construction, operation and decommissioning to ensure these trees are not affected.

The proposed development is not expected to impact on fauna or significant fauna habitats at the site.

Management measures will be implemented through the Environmental Management Plan (EMP) to ensure
impacts to native vegetation, fauna and fauna habitats are minimised.

Pest plants and animals
The Project has the potential to increase the spread of weeds through soil disturbance and access to the site
from offsite vehicles.

The proposed development is not expected to impact on the occurrence of pest animals at the site.

Weed management measures will be implemented during construction and operation, in accordance with
Terramin’s existing Weed and Pest Management Plan.

Air quality

Minor amounts of dust will be generated temporarily during construction activities and will be managed
through the EMP.

Operation of the facility will produce no emissions and there will be no ongoing impacts to air quality.

Noise

An Environmental Noise Assessment of the Project was undertaken (Appendix E) to assess the potential
noise and vibration impacts.

» GOLDER 6
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The proposed facility includes an acoustic enclosure around the compressor and the expander, the two
noisiest items of plant, to mitigate potential noise impacts. The modelling assumed the enclosure will be 11 m
high, and will have a number of noise attenuating features, as detailed in Appendix E.

The noise criteria are expected to be exceeded at the residential building north east of the site (nearest
sensitive receiver) (Figure 3). This receiver is owned by Terramin and can be vacated, if required, and leased
by Hydrostor. Appropriate negotiations with Terramin and the existing tenants will be undertaken.

HYDROSTOR COMPRESSED-AIR
ENERGY STORAGE

yn, South A

Noise Modelling (unmitigated)

#| PROJECT NUMBER A180192
BY Jc

DATE ISSUED 7 January 2019
CLIENT Gaider/Hyrostor
IMAGERY (€) Geogle

& Legend
© Hydrostor facility
[ Predicted noise level dB(A)
W 35-40
40-45
45-50
50 - 55
B >55
Receivers - Zone [Night Criteria dB(A)]
® Rural Industry [45]
© Residential [43]
© Rural Living [40]

A

N
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Datun GDAS4, Projection MGA ZONE 54

Figure 3: Noise contours

Vibration

During operation, the predicted peak particle velocity is expected to be less than the adopted criteria at all
surrounding residential receiver locations and is not expected to generate levels of vibration which would
exceed any of the relevant vibration criteria.

Construction phase vibration will be minor and temporary.

Surface water

For surface water management during mining activities, the Mine was categorised in two zones; the ‘dirty
zone’ (DZ) and the ‘clean zone’ (CZ) (Figure 4). The DZ included majority of the Mine operations and was
identified as a potentially contaminated area. Drainage infrastructure at the Mine site was set up such that
surface water from the DZ is directed into the boxcut or raw water pond and surface water within the CZ is
directed to bypass the DZ to natural/existing drainage lines. A sediment control system was installed
throughout the CZ to slow the velocity of runoff water and settle sediments prior to it entering natural drainage
lines.

(> GOLDER 7
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The main Project infrastructure is within Terramin’s allocated CZ. The construction and operation of the facility
is not expected to have an adverse impact on surface water, either from contamination or sedimentation.

The Project will be designed to ensure surface water is diverted to the existing sediment control system to the
east, or new sediment control infrastructure constructed to the west (along the western access track).

Surface water that accumulates on top of the reservoir cover will be discharged to a vacant area of the Project
site. This water will be conveyed via a level spreader to slow the velocity of the runoff.

Temporary construction works will be undertaken in Terramin’s allocated DZ including installation of water and
air pipelines and access to the underground workings through the box cut. These works will not disturb the
existing surface water management in this zone.

Construction activities will be managed in accordance with the EMP and the existing surface water monitoring
commitments will continue, in accordance with the Closure Criteria including:

m  Turbidity monitoring at existing remote telemetry stream gauge locations

m Surface water quality monitoring at the potential discharge point to the Angas River and an upstream
location

APPENDIX HZ- Cleﬁ‘n Zone and
ore
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\aman Zome TERRAMIN AUSTRALA LIMITED
[LXT) Citty Zone

— L By

Figure 4: Terramin surface water management zones

”&) GOLDER 8



18 January 2019 1791136-004-R-Rev0

Groundwater

Since operations ceased at the Mine, the box cut and underground mine workings have been inundated with
water and will require dewatering to facilitate access to the decline. Groundwater pumped from the Mine
during dewatering will be re-injected back into the groundwater aquifer. This is the same approach as was
successfully implemented by Terramin from 2008 to 2013.

The dewatering will be undertaken independent of the DA, in accordance with the NRM Act and EP Act. The
construction dewatering strategy developed includes initial dewatering at a high rate over a 4 month period,
and continued dewatering over the 6 month construction period at a lower rate. Following construction,
dewatering will continue for up to five years to maintain access for research, validation and monitoring. Water
removed will be treated to appropriate quality and reinjected into eight appropriately sited reinjection wells.

Based on the existing data collected, and the additional modelling undertaken by Golder in consideration of
the proposed dewatering and MAR strategy, the impacts to groundwater and freshwater ecosystems
surrounding the Project are expected to be negligible based on the following:

m The dewatering and re-injection strategy is not expected to have a long-term impact on groundwater
levels nor cause saline groundwater discharge to the Angas River

m  Water will be monitored and treated (if required) prior to re-injection to match the background
groundwater quality.

m Noimpacts to water quality are expected because of AMD mobilisation

m  Well design will be assessed for new injection wells considering the risk of surface expression to any
poorly sealed exploration holes, to ensure safe injection pressures will be achieved, preventing upward
leakage of saline groundwater to the Tertiary Aquifer

Water removed from the box cut and mine void may require treatment to ensure there is no adverse impact
from reinjecting. Treatment of water prior to reinjection will be undertaken using lamellar plate separators
and/or an oxidative filtration system. Waste resulting from water treatment will be disposed offsite by an
appropriately licenced contractor.

In addition to Terramin’s water allocation (which will be temporarily transferred to Hydrostor), additional water
allocations from the target aquifer will be sourced and temporarily transferred for the required construction
dewatering volume. Based on information from the DEW, additional allocations are available for purchase.

Appropriate permits for installation of injection wells and for drainage into an aquifer will be obtained.

Following the construction and monitoring period, the mine decline will be reflooded and no further access to
the underground workings will be required. Based on the results of the monitoring following Terramin’s
flooding of the Mine, this is not expected to cause adverse impacts to groundwater quality because of AMD
mobilisation.

The accumulator and thermal store will be treated with shotcrete to ensure there is no interaction between the
system and surrounding geology/groundwater aquifers.

Soil contamination

A Baseline Contamination Study, undertaken by Tonkin in 2005, indicated elevated concentrations of metals
in some locations. Some activities during mining operations have the potential to have caused contamination
at the Mine site. Terramin categorised the site in two zones; the CZ and the DZ Figure 4. Activities undertaken
in the CZ during mining operations had a low potential of causing contamination. The DZ included majority of
the Mine operations and was identified as a potentially contaminated area.

» GOLDER 9
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The Project is largely sited within the CZ and therefore has a low potential for encountering contaminated soil,
other than the elevated metals identified in the baseline assessment. A Baseline Contamination Assessment
is being undertaken by Hydrostor to document the contamination status of the Lease area and ensure it is
suitable for the intended land use.

The risks of contamination because of the Project are considered low and associated with accidental spills
during construction

The EMP and an Emergency Response Plan will be implemented by the construction contractor to ensure the
risk of site contamination from construction activities is negligible.

The risk of contamination resulting from operational activities is considered negligible.

A contamination assessment will be undertaken by Hydrostor prior to construction and at the extinguishment
of Hydrostor’s Lease to ensure that the Project has not caused contamination and the site is suitable for the
intended future land use. As part of the Lease agreement, Hydrostor will be required to remediate any
contamination caused.

Traffic and transport network

Hydrostor engaged independent traffic planners and engineers to examine the suitability of the existing Mine
access point in relation to the existing road network, as well as the condition and capability of the network to
accommodate the predicted vehicle movements (Appendix D).

The majority of heavy vehicle movements in the construction period are expected to be via the Strathalbyn to
Callington Road which joins the South Eastern Freeway at Callington. The South Eastern Freeway and
Callington Road are both major transport routes and are registered as 26 m B-Double freight routes. These
road networks have minimal residences and have accommodated heavy loads in the past, during
development and operation of the Mine.

The Project will be accessed from the existing Mine access point located off Callington Road. The existing
access point consists of a T-Junction with a channelised right turn lane and an auxiliary left turn lane into the
site, which both comply with the minimum requirements stated in the Austroads Guide to Traffic Management
Part 6 (2017) and Guide to Road Design Part 4A (2017) for the applicable design speed.

The minimum sight distance requirements for intersections are achieved at the existing access point including
approach site distance, safe intersection sight distance and minimum gap sight distance, in accordance with
Austroads Guide to Road Design Part 4A (2017).

The existing pavement at the access point was in generally good condition with minimal works required
outside of general maintenance requirements.

Road conditions along Callington Road (i.e. access points, turning lanes etc.) will not be adversely impacted
by the Project.

In the context of the existing traffic on Callington Road, construction of the Project is expected to have a short
term and minimal impact on the traffic volumes. Although the traffic volumes and percentage of heavy vehicles
may slightly increase on Callington Road, this is an existing gazetted freight route with minimal residences
and generally good pavement conditions.

The increase in traffic due to operations is negligible (i.e. no more than one vehicle per day) and will access
the site via the existing car park access point on the western boundary of the site.

Management of construction traffic will be considered within a Traffic Management Plan which will be
developed and implemented by the construction contractor. Permanent signage to indicate the position of the
Project access point will be considered to reduce the risk of vehicles missing the access point.

» GOLDER 10
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Appropriate approvals will be obtained from DPTI for oversize/overmass vehicles accessing the Project during
construction.

Visual amenity

The Project is setback approximately 80 m from Callington road, behind existing vegetation screening. The
siting of the proposed surface infrastructure behind the existing vegetation will ensure minimal adverse impact
to visual amenity, specifically from Callington Road. Additional vegetation screening will be planted using local
native species if required. External structures will be built of muted and natural colours to further minimise the
potential visual impacts.

The reservoir will be constructed of earthen dam walls which will be revegetated with shallow rooted, local
native species and is not expected to impact on the amenity of the area.

Construction will be undertaken generally during daylight hours, and therefore there will be no light spillage
impacts to neighbouring sensitive receptors.

Summary

Hydrostor’s proposal to bring A-CAES to South Australia will provide an alternative bulk energy storage
solution that is relatively low cost, emission free and provides a positive end-of-life option for decommissioned
mining assets.

The nature of Hydrostor's A-CAES development and siting at the Angas Zine Mine result in an inherently low
environmental footprint. The Project and construction methodology have been designed to ensure potential
risks can be adequately mitigated, including:

m Positioning the facility to avoid removal of native vegetation

m Noise attenuation measures on the above ground infrastructure to ensure no unacceptable impacts to
the surrounding residents

m  Siting the facility adjacent mining infrastructure and behind vegetation screening to protect the amenity of
the area

m A dewatering and re-injection strategy that protects groundwater quality and quantity

The Project was also reviewed against Terramin’s obligations under the Mining Act and the Alexandrina
Council Development Plan, and there were no items identified that would preclude the development.

Hydrostor intends for this Project to be the first of many A-CAES Projects in South Australia and wider
Australia, representing an important development for future investment. Hydrostor seeks Development
Approval consent to enable procurement processes and ensure the Project’s construction in 2019.
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Glossary

AADT: Annual Average Daily Traffic volume
AAR: Aboriginal Affairs and Reconciliation

A-CAES: Advanced Compressed Air Energy
Storage

AHD: Australian Height Datum
AMD: Acid Mine Drainage

ANZECC: Australia and New Zealand Environment

and Conservation Council

ASD: Approach Site Distance

AUL: Auxiliary Left Turn Lane

AWE: Australian Water Environments

BAL: Bushfire Attack Level

bgl: below ground level

BOM: Bureau of Meteorology

BPA: Bushfire Protection Area

EMP: Environmental Management Plan
CHR: Channelised Right Turn Lane

CMP: Care and Maintenance Plan

DA: Development Application

DAR: Development Application Report

dB: decibels

DEM: Department of Energy and Mines
DEW: Department of Environment and Water
PDP: Preliminary Decommissioning Plan
DIS: Department for Industry and Skills

DPC: Department of the Premier and Cabinet

DPTI: Department of Planning, Transport and
Infrastructure

EPA: Environment Protection Authority

EPBC: Environment Protection and Biodiversity

Conservation Act

EPP: Environment Protection Policy
FCAS: Frequency Control Ancillary Services
FRA: Fractured Rock Aquifer

ha: Hectares

HDPE: High-Density polyethylene
km: kilometres

kV: kilovaults

kW: kilowatts

Leq : equivalent continuous sound level
L/s: litres per second

m: metres

MAR: Managed Aquifer Recharge
MCP: Mine Closure Plan

mg: milligram

MGSD: Minimum Gap Sight Distance
ML: megalitres

ML/d: megalitres per day

ML/s: megalitres per second

ML/y: megalitres per year

MW: megawatts

NEM: National Electricity Market
NRM: Natural Resource Management

PAF: Potentially Acid Forming

PEPR: Program for Environmental Protection and

Rehabilitation
PDC: Principles of Development Control
PDP: Preliminary Decommissioning Plan

RO: Reverse Osmosis
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ROM: Run of Mine

SAMDB: South Australian Murray Darling Basin
SAPN: SA Power Network

TMP: Traffic Management Plan

SCAP: State Commission Assessment Panel

SCCC: Strathalbyn Community Consultative
Committee

SEIFA: Socio-Economic Index for Areas
SISD: Safe Intersection Sight Distance
SRAS: System Restart Ancillary Service
STED: Septic Tank Effluent Disposal
TSF: Tailing Storage Facility

TSL: thin spray-on liner

TSP: Total Suspended Particulate
WHO: World Health Organisation

» GOLDER



18 January 2019 1791136-004-R-Rev0

Table of Contents

1.0 GENERAL INFORMATION.......ccoiuitnusstsnsnssssssnssssmsssssssssssassssss s s sss s sas s sas s sas s sssnsssss sassssnssnssssnssssssssassenas 1
1.1 PrOJECE OVEIVIEW ...ttt ettt ettt e et e e st e e ss e e s sae e e s te e s saeeesaseeesnseessnseesanneesseesanneennns 1
S I o TN o] o] o 1T o | PSPPSR 2
LG I Yo o (oY= E3 o= 10117 OSSP 2
T4 CONSUIALION ... et st r e ettt et sh e sttt nr e nr e er e ne e ne 3
LT o o] (= Yox o 12311 T T TSRS 3
1.6 Structure and content Of thisS FEPOM............ooiii it eab e e 3
b (S I = ] I 0 I 0 4
3.0 PROUJECT RATIONALE.....cciiiiiiiismsiianmassmsssssnssssassassss s sss s sssss s ssss asasssasas asans asas h e as aRan e EaRaeE A Rae EaRan e EaRannnnnneas 5
3.1 State Government strategiC CONEXL............ccoiiiiiiieiiii e er e earee e eneeeenneas 5
3.2 Commonwealth Government dir€CtON...........cccueiiiiiii e e e 7
3.3 Summary of ProjeCt DENEFILS ........ccouiiiiiee et 8
4.0 SITE CONTEXT .coiiceiismsrasunsssssssassnsssssssssssssassssssssssasssssasss nssss sassssessss asass ixsss assss asas s issns asans xsassnsans nsannnsansnns 9
4.1 LABNA USE...ciieieeceeceee ettt bt bttt e h et bt e et h et b et et et b e n et n e 10
411 LI LS () =T =1 (= PSPPSRI 10
41.2 SUITOUNAING TANAS ...t et e et e e e ae e e nee s eaeeeenns 11
5.0 PROJECT DESCRIPTION........ctiitiisiaiiastnsssssassssssssssassssmsssmsssms esss s sesssmassms ess s se s msams assmssasmssnnsnsnssnnnsn 12
5.1  Advanced Compressed Air ENergy StOrage ...........cooieeeiieiiiieiiiieeiie e stiee e eereestae e ssteeeneeesnnae e 12
5.2 Subsurface INfrastrUCIUre............cooiiii e 12
5.3 SUMface INfrastrUCIUIE. .........oouiiii ettt er e 13
5.4  ElectriCal CONNECHONS... ..ottt ettt ettt bt et se bt e b b e ene e b e et e seesbeennen 15
5.5  CoNStruCtion @CHIVILIES ........cceiiiiiiic e e e 15
5.5.1 Dewatering and stabilisation of the mine void ..............ccccooviiiiiii i 15
5.5.2 F ] (o] =T TR o= 1Y =T 4 o PSPPSR 15
55.3 Water @nd @IF INES ...t ettt 16
554 SUMace INFraSITUCTUNE.........cocuiiie e e 16
5.5.5 Temporary [aYAOWN GrEaAS ............cccvieiiieiiiiiesieeesteeeeteeesteeeestaeeesteeestaeessteeessteeentaeessseeesaeesnseeenns 18
5.5.6 Accommodation and Site @aMENILIES ..........ccuiiiiiciiiiiee e 18
> GOLDER iv



18 January 2019 1791136-004-R-Rev0

6.0

7.0
8.0
9.0

Lo I O o 1= 14T ] T OO 19
5.7 DECOMMISSIONING .. ccutiiutiiutiiteeitie ettt ettt see e e e e et e sae e s e et et e sbeesaeeea e e nreeseesanesereereenne s 19
RELEVANT LEGISLATION, PERMITS AND MINING LEASE CONDITIONS........ccccemnmismmsmssmsmssessessnsans 20
6.1 MiNING LEaSE CONAItIONS ... ..ueiiiie ettt e s e st e s see e s sae e e s nneeesnaeessnneesneens 22
6.2  Program for Environment Protection and Rehabilitation...............cc.cccooiiiiiiiiiiiiicee e, 22
6.2.1 Care and MaINTENANCE..........cciiiiie ittt re et e se e nraeenes 22
6.2.2 MINE ClOSUIE PIAN...... oottt et st nr e nnes 26
PLANNING ASSESSMENT .....ccoiietiuimssmmssssssnssssnsssssssssssssssssssssssssasssssssssasss sassssssss s s ssssassssasssassssassssassnsasas 27
TECHNICAL STUDIES .....cooceccececemsceesseessemsssamsssmsassmsassssssansssamsasassasassasamssssmanses sasst sssssasasansssamsasamssanes 36
PHYSICAL AND BIOLOGICAL ENVIRONMENT ........cooiiarramreamraesmsmemsssmsessessesssassmsssssssssmssssmsssnsssnsas 37
0.1 ClIMATE e ettt re s 37
9.2  Topography and landform ............coiieiiiii e nnee s 37
9.3  Regional geological setting, soils and SISMICILY ...........cccceeiiiiiiiiii i 38
9.3.1 [T e] (oo 1V SRRSO 38
9.3.2 RS To ] OO 39
9.3.3 Potential interaction and management ..............ccovi i 40
9.4 Native flora and fauNa ...........cooci i et 40
9.4.1 [ (o] = TSSOSO UP PSR PRR RPN 40
9.4.2 FAUN@ ... e e e e e e nr e nres 42
9.4.3 Potential interaction and management ..............ccoei i 42
9.5  Pestplants and @niMalS .........ccocuiiiiiieiiiie e a e aearee s 42
9.5.1 Potential interaction and management ... 42
0.6 AN QUAIITY ...t e r et r e e e 43
9.6.1 Baseling @il QUAIITY .........ooiouieiiiie et a e 43
9.6.2 F N[ e 0= 11147 T a1 (o4 o Vo USRS 43
9.6.3 Potential interaction and management ... 44
9.7 NOISE @Nd VIBIAtION .....coviiiiiiiiie e et 44
9.71 o (o] o] (=T o | (=T - S 44
9.7.2 [\ o1 TS g gToTe L1 1o Vo PR 45
9.7.3 A4 o] =1 o N g T Te [= | 1o T TSP 46
9.7.4 Potential interaction and management ... 46

> GOLDER



18 January 2019 1791136-004-R-Rev0

0.8 SUIMACE WALEK ...ttt et bt bbbt b et bt b e en st b e et eneeebe et 47
9.8.1 Mine surface water managemeEnt...........c.coiii i e 47
9.8.2 Potential interaction and management ..............ccoviiii i 48
0.9 GIOUNAWELET ...ttt ettt r ettt e e et sr e e r e ese e s bt e esreer e esnenreeaeeneeereennens 49
9.9.1 L 1Y [ (o T=To] [ o 1V SRS 49
9.9.2 Groundwater management during MINING ..........cocvieiiereenienee e e 51
9.9.3 Proposed dewatering and reinjection Strategy...........coceviiiiieiie e 51
9.94 Monitored risks from dewatering and MAR..............oooiiiiiii e 52
9.9.5 Potential interaction and mitigation ..............coooiiii e 53
9.10  SOil CONtAMINGION.........iitiii ettt b et b bt e sb e s e e seesbeenne 54
9.10.1  Potential interaction and Management ...........coccei e e 54
9.11  Traffic and transPort NEIWOIK .........c.uoi i et saee s enaeesanee s 54
9.11.1  Construction Traffic ACCESS ASSESSIMENL.........ccoiirieiireiiee it sre e 55
9.11.2  Potential interaction and management ..............ooei i 55
L A o 1= 11 = o = SRS 56
L 2 B Y o To T g To 1 F= I g Y ) =T = OSSR 56
L B ¥ o] o1t= gl Tt = o U OURPPP 56
9.12.3  Potential interaction and management ............occii i e 56
LT T =T Y ISR 56
L S VU= =T o 0 T=Y o1 ST 56
10.0 SOCIAL ENVIRONMENT AND CONSULTATION......cccimrtismnmsmsmssssmsnssssmsssssssssssssssssssssssssssssssssmsassssasses 57
10.1  Population of Strathalbyn ... 57
T0.2  SOCIO-ECONOITIC. ... eeuteeuteeieeesete et et st e st e ettt see e saeeeh et eas e eas e e eheeeseeeas e ean e e ee e e s aesaneeane e s e enreeereeannennenas 57
O B =14 4T o] [0}/ o 1 =T o | (PSSP 58
10.4  ENQagement @PPrOACK.........cccuii ittt ettt et e e e e te e e e e nnes 58
11.0 CONCLUSION .....ociieceeemceeencsemseemsssameassms s amsasamesssssassssas s s et sasmeasamamsassmsssasssansstanssssmsasamsesamssamsnsansnsees 59
12.0 IMPORTANT INFORMATION......cuieceemceamreamsnemessmsasssmsaesesssasmssssamsssmsessasssansssenssssmsssamsssansnsamsasessasees 59
13.0 REFERENGCES .......oooceiececeeaccansiemssamsassmsasamsasamssssssesss sass s et sasmsassamsassmsassasssanssanssssmsssansssamsasamsnsnsnsees 60

> GOLDER vi



18 January 2019 1791136-004-R-Rev0

TABLES

Table 1: Services provided DY the ProJECE ... e 5
Table 2: State Government POlICY GOAIS.........cceiiiiieiii ettt e e s te et ae e e te e e ssbeeeetaeesnraeeesteeenseas 6
Table 3: Preliminary register of plant and equUIPMENt......... ..o 19
Table 4: ReguIAtory framMEWOTK ...........ccui ittt e e e e ae e e e e e s e e e e e e e se e e saeeesneannnes 20
Table 6: Development Plan ProVISIONS .............iii i ie et s sttt e e s se e e e e eas e e e s enseeeeessnseeaeeenreaeaesannnes 28
Table 7: EPP noise criteria for receivers around the Project............ccccoooiiiiiieiiii e 44
Table 8: Predicted NOISE IEVEIS...........cooiiii e e 45
Table 9: Risks monitored during and following mining operations and monitoring results ...............ccccceeevnee. 52
Table 10: Network traffic impact on Callington ROAA ...........cccoieiiiiiiiiecee e 56
Table 11: General population statistics of Strathalbyn, Alexandrina Council and South Australia form Census
ST 0 I 1<) TSSOSO 57
FIGURES

Figure 1: ProjeCt IOCALON ..........oiiiii ettt r e e r et nr e er e er e n e ne 2
Figure 2: Angas Zinc Mine with Hydrostor’'s lease area and proposed Project footprint ............cccoveviieiiiiens 9
Figure 3: Mine operational [aNd USE ..........ccuiiii ittt r e eae e 10
Figure 4: SUrrouNding [and USES ..........coiiiiiiiiiie ittt sttt r e s e ean e se e e r e eeeeaneeneen 11
Figure 5: A-CAES PrOCESS OVEIVIEW .........eeeitieeiiieeetieeetieessteeessteesteeessteesaseeesseeasssessassessaseesssssesassessasesssssessnseens 12
Figure 6: SUrface iNfrastrUCIUIE ............coiiii ettt ne e 14
Figure 7: Cross section concept drawings of surface infrastructure .............cccocovvee i, 17
Figure 8: Average monthly rainfall and evaporation (SOUrce: BOM) .............cccoeeiueeicieeeieiee e 37
Figure 9: Topography and physical fEatUrES ...........c..ceccuiiiiiie e neeas 38
LT [0 (T OB S{=TeTo] g F=1 o =Y o] oo |V SRRSUPRR 39
[ To [0 B =T [T o F= RT3 U UR 40
Figure 12: Existing site vegetation (Source: Terramin AuStralia, 2017) .........ccoeieeeeieceeieiee e 41
Figure 13: NOISE CONEOUIS .......uiiiieieieiee ettt ettt ettt st sr et se e b eh et e e eas e e e bt e s e e sae s ean e e nneenreeeeeeenneeneens 46
Figure 14: Terramin surface water managemeENt ZONES..........ccueeiciieeiiieiiie e seee s e s e s se e seeesnneeas 47
Figure 15: Stormwater management (source: Terramin, 2077) ........cccoueieeiuieeiecienee st 48
Figure 16: Groundwater investigation I0CAtIONS ............c..coiiiiiiiie i e sneeas 50
Figure 17: East to west conceptual geological section showing the mine decline..............cccccoveeciiieicviin e, 51

> GOLDER vii



18 January 2019

1791136-004-R-Rev0

APPENDICES

APPENDIX A
Certificate of Titles

APPENDIX B
Preliminary Decommissioning Plan

APPENDIX C
Closure criteria

APPENDIX D
Traffic impact and access point assessment

APPENDIX E
Noise and vibration assessment

APPENDIX F
Dewatering report

APPENDIX G
Environmental Management Plan

APPENDIX H
Important Information

> GOLDER



18 January 2019 1791136-004-R-Rev0

1.0 GENERAL INFORMATION
11 Project Overview

Hydrostor Australia Pty Ltd is proposing to develop, build and operate the Angas Advanced Compressed Air
Energy Storage (A-CAES) Facility (the Project) at the Angas Zinc Mine (the Mine) in Strathalbyn, South
Australia (Figure 1).

At a large scale, A-CAES technology is one of the lowest cost energy storage solutions available on the
market. It is also emissions-free and has an unlimited cycle life for over 30 years. This Project is intended to
serve as a market demonstration site for widespread deployment of other A-CAES projects throughout South
Australia.

The Project will use the existing mine decline to gain access to 240 m below ground level (bgl). There, the
subsurface infrastructure will include an underground air storage cavern connected to the surface via water
and air lines.

When the system is charging (i.e. at times of surplus energy on the grid), electricity runs an air compressor to
pipe compressed air from the surface into the air storage cavern, displacing water up the shaft and into the
surface reservoir. The heat generated when compressing the air is captured and stored as hot water in a
thermal store for use in electricity generation.

When electricity is needed (i.e. at times of high energy demand on the grid), the system reverses the air flow
allowing hydrostatic pressure to force the air out of the air storage cavern and back to the surface where the
stored heat is added back into the air stream. The heated air travels through a turbo-expander that drives a
generator, efficiently converting the stored energy back into electricity for the consumer.

The proposed Facility will consist of the following surface components:
m  Water reservoir

m Plant and equipment hardstand including electrical conversion plant, thermal management system and
an acoustic enclosure

m Office and visitor building with associated car parking.

The Project will repurpose portions of the existing underground Mine as the A-CAES system’s air storage
cavern. If an acceptable solution for underground thermal storage can be developed prior to construction, the
thermal store will also be constructed in the existing Mine decline. However, for the purpose of this DA, above
ground thermal storage has been assumed.

The Project will demonstrate a reliable, economic energy storage solution which provides flexible generation
to support high penetration of renewable resources. In doing so, this Project will not only provide valuable grid
services, but will demonstrate a low-impact, end-of-life use for decommissioned mine sites.
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Figure 1: Project location

1.2 The proponent

This Development Application Report (DAR) has been prepared on behalf of the Applicant, Hydrostor
Australia Pty Ltd, a wholly-owned subsidiary of Hydrostor Incorporated. Hydrostor Inc. and Hydrostor Australia
Pty Ltd are hereinafter referred to jointly or separately as ‘Hydrostor’.

Hydrostor is a private company headquartered in Toronto, Canada, and is the global leader in A-CAES.
Hydrostor uses its proprietary, fuel-free (adiabatic) process and purpose-built underground air cavities or
underwater air cavity to store energy.

Hydrostor offers a suite of intellectual property relating to all aspects of A-CAES and continues to develop its
technology. Hydrostor is engaged globally with utilities and governments to provide A-CAES solutions to meet
grid energy-storage requirements.

Hydrostor’s first Australian office has been set up in Adelaide to facilitate construction and commissioning of
the Project and other Australian projects.

1.3 Approvals pathway

Pursuant to Section 49(1)(a) of the Development Act 1993 (Development Act), the Project is classified as
Public Infrastructure, in that it is infrastructure, equipment, structures, works and other facilities used in or in
connection with the supply of electricity. Section 7(d) applies to works that exceed $4 M.

The Project was granted Crown Sponsorship under Section 49 of the Development Act through the
Department of the Premier and Cabinet (DPC) on 15 June 2018.

G GOLDER 2
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This DAR will be lodged with the South Australian Government through the State Commission Assessment
Panel (SCAP) and referred to other government entities for review and comment as required.

In accordance with Section 49 (7d) of the Development Act, the Development Application (DA) will be publicly
exhibited for at least 15 business days. This includes provision of the DA for public access at key local and
State Government offices.

A report will be prepared by the SCAP, encompassing feedback from the referral agencies, and will be
provided to the Minister for Planning for a final decision.

1.4 Consultation

This DA and supporting information have been developed in consultation with the following State agencies:
m  Department of the Premier and Cabinet (DPC; sponsoring agency)

m  Department for Industry and Skills (DIS; case manager)

m  Department of Energy and Mines (DEM)

m  Department of Planning, Transport and Infrastructure (DPTI)

m  Department of Environment and Water (DEW)

m  Environment Protection Authority (EPA).

Several other important stakeholders have been engaged throughout the Project inception and development
phases, as detailed in Section 10.4 of this DAR.

1.5 Project timing

The State of South Australia has faced several challenges with the reliability of its electricity supply
infrastructure in recent years. This proposed development has been established to support the Government of
South Australia in improving the economics and reliability of the State’s electricity supply.

To support the State’s objectives, Hydrostor is seeking to secure Development Approval for the Project early
2019. This will allow for the procurement of long lead time items to facilitate Project commissioning as soon as
possible in 2019.

1.6 Structure and content of this report

This DAR has been prepared to support the DA and assessment process.
The DAR is structured as follows:
m  Strategic context: summarises project rationale and benefits

m Regulatory position: summarises the legislation relevant to the Project, existing conditions under the
Mining Act 1971, and a discussion of the Project’s alignment with the relevant the Alexandrina Council
Development Plan.

m Project description: a description of the Project including subsurface and surface infrastructure

m Project interactions: a summary of the physical, cultural and biological environment and how the Project
interacts with those elements, and the appropriate management strategies required

These sections will draw upon the extensive engagement and technical assessments undertaken to
demonstrate the Project will make a positive contribution to the Strathalbyn area and greater South Australia
without having adverse environmental or social impacts.
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STRATEGIC CONTEXT
2.0 SITE SELECTION

Mine sites are considered highly suited to A-CAES projects as the infrastructure required to construct and
operate the facility, as well as connect back into the grid, are generally already available including:

m  Existing mine decline for construction of the air storage cavern
m  Existing substation access

m  Water supply

m Suitable access roads for large plant and machinery.

The application of A-CAES to an existing mine site is considered an important strategic step for Hydrostor to
showcase a low impact, end-of-life land use of a mine, and the potential use of this technology during mining
operations.

Several mine and greenfield sites were considered for siting the Project. The Angas Zinc Mine was selected
as the most appropriate for the first South Australian A-CAES project based on the optimal depth of the
existing decline, proximity to Adelaide and Terramin’s attraction to the Project.

» GOLDER 4
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3.0 PROJECT RATIONALE

The Project will demonstrate a new bulk energy storage solution to support the high penetration of renewable
energy technologies into South Australia’s electricity supply market, while maintaining grid stability, energy
security and improving affordability.

The Project will operate as a dispatchable energy storage asset with a high degree of flexibility. The plant has
the capability to provide optimised grid services, ongoing voltage support, and synchronous inertia, as outlined
in Table 1.

Table 1: Services provided by the Project

Service Delivery mechanism

Load shifting The Project can be used to shift electricity from periods of low market value to periods
of high market value when demand is at its peak.

Frequency This Project can respond to fluctuations in grid frequency associated with variability in
Control Ancillary | electricity demand and supply by providing up to 3 MW of raise and 5 MW of lower
Services (FCAS) | FCAS contingency availability.

contingency

System Restart While the plant is not large enough to supply SRAS, this project will facilitate future full-
Ancillary Service | scale projects that will be capable of providing this service, increasing competition in
(SRAS) the market and lowering prices.

Voltage Support | While voltage support services are not in great demand at the location of the Project,
the plant will be able to provide reactive voltage support to the grid and will facilitate
future projects that will be used to provide voltage support services to South Australia’s
electricity network.

Network Support | While this is highly dependent on localised grid conditions, the Project is capable of
providing local network support that could defer network augmentation needs. The
ability of the system to supply synchronous inertia also ensures ongoing grid value that
is already being codified in the National Electricity Market (NEM) and South Australia.

The sections below summarise how the Project is consistent with State and Commonwealth strategic
priorities.

3.1 State Government strategic context

The South Australian Government has announced a plan which aims to deliver more jobs, lower costs and
better services. The Project supports these objectives through:

m Regional investment providing employment opportunities
m Lowering electricity costs through providing additional electricity capacity during times of high demand
m Bulk energy storage to provide a reliable energy service

The ways in which the Project will assist the Government in achieving these and other policy goals are
detailed in Table 2.
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Table 2: State Government policy goals

Policy goal CAES project support

Affordable energy | m  An affordable supply of electricity is essential for a strong economy. This project
will be a critical component in the deployment of other Hydrostor projects across
South Australia (and the rest of Australia) which will help in lowering electricity
costs by providing additional capacity during times of high demand and, in turn,
lowering power prices.

Reliable grid m Bulk storage solutions have become an important aspect of providing a reliable
energy grid while supporting the increased deployment of renewable energy
assets. This project is the first phase of a broader Australia strategy which will
see larger projects deployed to provide power system security by delivering
synchronous inertia.

Securing our m The larger projects expected to follow this demonstration project will provide a

future large-scale storage solution for renewable energy so power is available when it
is needed, beginning the transformation to next-generation renewable
technology

m Hydrostor's A-CAES is both fuel and emissions-free and thus ideally suited for
providing firm electricity in a carbon constrained environment

m  This Project will have an operational life of 30 years or greater, representing a
long-term investment to maintain low, stable, emission-free electricity prices in
South Australia.

Recharging our m The Project represents a significant investment in South Australia. It is
regions estimated that the project’s local labour and equipment will result in an
economic impact of $48 million including spin-off benefits.

m The Project will provide 30 high quality jobs during construction and at least one
during operation which will assist in attracting individuals and their families to the
Strathalbyn area. This is anticipated to be the first of many Hydrostor projects in
regional areas of South Australia with the additional projects expected to be
larger in scale, providing greater employment opportunities and attracting more
people to South Australia.

Apprenticeships m This Project and those expected to follow will increase the demand for
and traineeships tradespeople to enable the timely completion of these projects and thus demand
for apprenticeships.
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Policy goal CAES project support

Showcasing
South Australia to
the world

The Project represents an innovative energy storage solution that combines
aspects of traditional fossil fuel electricity generation (i.e. turbine technology)
with traditional mining techniques. This project represents an excellent
opportunity to showcase technology innovation in the mining sector and
enhance South Australia’s already strong reputation in minerals and energy
projects

It is intended that the project become an educational showcase demonstrating
the innovative emissions-free energy storage

Hydrostor sees significant growth opportunities in South Australia and around
the world. This project will allow South Australia to showcase to the world that it
is open for business and will support the main Australian office of a growing
international company.

Create jobs and
unlock new
economic activity
in our regions

The Project is proposed to be located near Strathalbyn outside of Greater
Adelaide and the associated employment will assist in attracting individuals and
their families to the Strathalbyn area. The larger projects expected to follow this
demonstration Project will provide further employment opportunities and attract
more people to South Australia and particularly regional areas

The Project combines the skills used in traditional electricity generation with
traditional mining techniques, it provides an excellent opportunity for individuals
with those skill sets to participate in the emerging and high demand renewable
energy and energy storage industries.

3.2 Commonwealth Government direction

The Department of the Environment and Energy has developed a plan, Powering forward: a better energy
future for Australia (2017) which sets out the Government'’s priorities in providing an affordable and reliable
energy system that will help meet international commitments. Three main issues are identified in the current
energy market; affordability, reliability and emissions.

The Project provides solutions to the issues identified, as follows:

m Affordability: energy can be stored in times of low demand and provided to the grid during times of high
demand, placing downward pressure on peak power prices and potentially reducing the need for
curtailment charges

m Reliability: a dispatchable storage asset with a high degree of flexibility. The Project has the capability to
provide optimised grid services, ongoing voltage support, and synchronous generation

m Emissions: bulk energy storage facilitates deployment of variable renewable energy to reduce emissions.
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3.3

Summary of project benefits

As outlined in the sections above, the Project and associated introduction of the A-CAES technology to
Australia will deliver several economic, environmental and social benefits to South Australia and wider

Australia:

m Provides reliable, economic energy storage and flexible generation

m  Supports a high penetration of renewable resources and reduces reliance on energy imports from
Victoria

m Demonstrates a positive end-of-life use and re-purposes existing mining infrastructure

m Represents significant investment to the South Australia economy including direct and indirect economic
benefits for the Strathalbyn area

m Highlight's South Australia as a leader in renewable energy and energy storage solutions

m Contributes to lowering electricity prices

m Demonstrates South Australia’s commitment to a more efficient grid with higher renewable penetration.

» GOLDER 8
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THE PROJECT
4.0 SITE CONTEXT

The proposed project site is situated approximately 60 km south east of Adelaide, South Australia and 2.6 km
from the town of Strathalbyn at the Angas Zinc Mine (the Mine).

The A-CAES facility will be within the parcel of land held under Certificate of Title (CT) Volume 6032 Folio
127, owned by Terramin. A temporary construction laydown area has been proposed for a portion of the
substation land held under CT Volume 6032 Folio 124. The CTs are included in Appendix A.

The Project is within Terramin’s Mining Lease (ML6229) and Terramin also owns the Extractive Mineral
Licence (EML5325). Hydrostor has entered into a Lease Agreement with Terramin for the northern portion of
the Mining Lease, to the south of Callington Road (Figure 2).

The existing decline (within the boxcut) will be temporarily used for access to construct the subsurface
infrastructure and some areas outside of Hydrostor’'s Lease Area will also be used for installation of injection
wells and material lay-down temporarily during construction.

Hydrostor Lease Area
Approximate Mine Site
Zoning

Plant & Equipment
Reservoir

Road & Parking

£
£
:
e
£

Figure 2: Angas Zinc Mine with Hydrostor’s lease area and proposed Project footprint
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4.1 Land use
411 The Project site

The Project site is within the Alexandrina Council. The site is zoned Primary Production under the Primary
Production — Mining category within the Alexandrina Council Development Plan, consolidated 24 November
2016 (the Development Plan). Historically, the site was cleared to facilitate agricultural, quarrying and mining
activities.

Between 2007 and 2013, the site was used for mining in accordance with the conditions issued in a Mining
Lease. In 2013, the mine was placed in care and maintenance because of a prolonged drop in metal prices
and the economic reserve being depleted.

Operation at the Mine included underground mine access and a mineral processing plant, located in what was
previously a limestone quarry. A tailing storage facility (TSF) was located to the south of the mineral
processing plant. Operational activities within the proposed Project site included car parking, a transformer,
noise and visual bunding and hard waste storage (Figure 3).

Land use during care and maintenance phase has included maintenance and monitoring activities to minimise
emissions from the mine site to potential receiving environments. The majority of the existing surface facilities
remain onsite to allow for re-establishing mining activities if economic conditions allow.

As a part of its Mining Lease, Terramin has proposed future land uses once it has closed its operations and
rehabilitated the land. Future land uses identified for the site include alternative Extractive Mineral Lease,
industrial land use and some ecological outcomes including open grassland and woodland.
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Figure 3: Mine operational land use
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4.1.2 Surrounding lands
Land uses surrounding the Project site are shown on Figure 4. The Project site is surrounded by industrial,
agriculture and rural residential zones.

The closest sensitive land uses are the residential properties adjacent to the west of the Project site.
Residences within 400 m are owned by Terramin, and those at a greater distance are privately owned.

Historically, the surrounding land has been broadly cleared of native vegetation to facilitate agricultural
developments. The Angas Creek exists approximately 1 km south west of the Project site.

Hydrostor Lease Area
Approximate Mine Site
Residential

Vacant Residential
Commercial

© Retail Commercial
Utilities / Industry
Food Industry

Public Institution
Education

Recreation

Rural Residential
Vacant

Horticulture
Agriculture

Livestock
Mining / Quarrying

Figure 4: Surrounding land uses
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5.0 PROJECT DESCRIPTION
5.1 Advanced Compressed Air Energy Storage

The Project will use the Hydrostor A-CAES system which includes a proprietary, isobaric, purpose-built
underground air storage cavern positioned near a water reservoir. The system uses the hydrostatic pressure
from a water-filled shaft to maintain a constant pressure (isobaric) during charge and discharge.

When the system is charging, electricity runs an air compressor, which converts the electrical energy into
potential energy that is stored in compressed-air. The compressed-air stream is pressurised to the same level
found in the air storage cavern.

The heat generated when compressing the air is captured and stored in a thermal storage tank for use during
generation — a process known as adiabatic CAES. This adiabatic compression increases the system’s
efficiency and eliminates the need for additional heat from fossil fuels (and the associated costs and
emissions).

When charging, compressed-air is piped from the surface into the air storage cavern, water is displaced out of
the air storage cavern and the reservoir water level rises.

Once in the air storage cavern, the air can be stored until electricity is required. To satisfy the need for
electricity, the system reverses the air flow, allowing hydrostatic pressure to force the air out of the air storage
cavern and back to the surface where the stored heat is added back into the air stream. The now-heated air
travels through a turbo-expander that drives a generator, which efficiently converts the energy stored in the air
back into electricity for the consumer. When discharging, the air is displaced by water and the reservoir level
lowers. The shaft remains flooded through charging and discharging and only the water reservoir level
fluctuates.

The technology uses established components used in other industries/applications, including mining and
natural gas with minimal environmental disturbances.

Compress Air Capture Heat in Store Convert Compressed Air
Using Electricity Thermal Store Compressed Air to Electricity On Demand

Figure 5: A-CAES process overview

5.2 Subsurface Infrastructure
The proposed subsurface infrastructure for this project includes:

m The air storage cavern
m Anair line connecting the air storage cavern to the surface
m A water line connecting the air storage cavern to the water reservoir

m Underground electricity connection to the existing transformer.

» GOLDER 12
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The air storage cavern will be built using the existing mining decline, which will be sealed at the end of
construction in accordance with the original mine closure plan. Following construction and an appropriate
monitoring period, there will be no requirement for access the mining decline.

The air storage cavern and all connections to the surface will be sealed, preventing any transfer of water
between the system and the surrounding geology.

Underground thermal storage is an emerging technology that is also being considered for this Project
however, for the purpose of this DA, above-ground thermal storage has been assumed. If technical challenges
can be overcome prior to construction, underground thermal storage will be built in the same way as the air
storage cavern.

The boreholes required for the Project will be drilled and installed by a licenced driller in accordance with
legislated standards. The dewatering and injection strategy is described in detail in Section 9.9.

5.3 Surface Infrastructure

Proposed permanent surface infrastructure is shown in Figure 6 and will include:
m  Water reservoir: with a capacity of approximately 13,000 m3

m  Electrical conversion plant: electrical drives (motors and generators), turbomachines (compressors and
turbines), the electrical gear (switch gear, protection, etc.), and the cooling system

m Thermal management system: heat exchangers, heat transfer fluid, storage tanks (hot and cold), and
associated pumps

m  Water treatment package: includes Reverse Osmosis (RO) plant and make-up water tank for thermal
system water requirements

The surface water reservoir will be a High-Density polyethylene (HDPE) lined “Turkey Nest” style dam with a
capacity of approximately 13,000 m3, It will have an impermeable cover and a pump system to remove
rainwater that accumulates on top of the reservoir cover. The reservoir will be designed and built in
accordance with standard practice for water dams (note: the reservoir is not defined as a large dam according
to the Australian National Committee on Large Dams).

The electrical conversion plant, electrical and controls module will be skid-mounted and installed on
foundations appropriate to the geotechnical conditions of the site.

The thermal storage tanks will be horizontal bullets. Thermal fluid will be used is demineralised water with
operating conditions between around 35°C to 245°C at 4500 kPa(a). The vessels will be mild steel with
nitrogen blanketing and corrosion inhibitor dosing. The pressure in the system will be maintained by nitrogen
injection and a venting system into a safe location. The vessels will have pressure relief valves and vacuum
breakers installed to be set at the maximum and minimum design pressures. The thermal storage system will
be installed on appropriately engineered footings.

The system will be installed with noise attenuation measures such as exhaust silencers and noise-attenuated
enclosures as required.

The new RO plant will be installed to prepare thermal storage water, including a make-up water tank which will
hold enough pre-treated fresh water to top up the thermal storage water without the need for downtime.

» GOLDER 13
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5.4 Electrical Connections

The Project will be connected to SA Power Network’s (SAPN) 66 kV sub-transmission network via
underground cables to the 66 / 11 kV Strathalbyn East Substation.

5.5 Construction activities

The construction activities will generally include:

m dewatering and stabilisation of the mine void

m construction of the air storage cavern

m  borehole drilling and trenching for water and air lines

m  excavation and construction of the water reservoir

m  Construction and installation of surface plant and machinery

Construction activities will be within general construction hours and night works are not expected.

5.5.1 Dewatering and stabilisation of the mine void

The existing decline and box cut will require dewatering and stabilisation to facilitate construction of the
underground cavern. Dewatering is expected to take four months. To achieve the required timeframes, the
dewatering will be undertaken prior to receiving Development Approval, under the provisions of the Natural
Resource Management Act 1994 (NRM Act) and Environment Protection Act 1993 (EP Act).

A 10 inch bore with a submersible pump, well head rising main and appropriate accessories will be installed
into the existing underground decline at a depth below the required working depth (i.e. >240 m bgl). The
water that was in the decline will be treated to acceptable water quality and piped into water injection
boreholes installed in appropriate locations surrounding the Mine, as outlined in the dewatering strategy
(Section 9.9).

Once the mine decline and void dewatering activities are complete, the condition of the portal and decline will
be assessed, and any support requirements will be installed to ensure that personnel are safe during
construction. New portal support will be installed where required using a Bolting IT. Decline rehabilitation will
likely use rockbolts, wire mesh, cable bolts, and reinstall all services/utilities. Some select areas may require
shotcrete for additional support.

Mine ventilation will be re-established prior to re-entry into the Mine including using the existing 90 kW
ventilation fan and installation of additional smaller primary and secondary fans, as required.

5.5.2 Air storage cavern

Construction of the air storage cavern will include the following:

m High-pressure grouting will be injected into the rock mass:
= A production jumbo and compressor will be used to drill holes for injection
= A grout pump will be used to inject the grout

m  Shotcrete will be applied to the full perimeter of the excavation using an underground spray on pump
(shotcrete unit) and an underground agitator

m  Athin spray-on-liner (TSL) will be applied over the shotcrete using the shotcrete unit

m A secondary layer of shotcrete will be applied over the liner

» GOLDER 15
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m Bulkheads will be installed by installing a Clune frame, mesh, shade cloth and applying shotcrete in 1 m
thick increments

m Instrumentation will be installed using the Bolting IT and routed to surface through the annulus of the
water wells.

No waste rock is anticipated to be generated and there is no requirement for any material to be brought to
surface from underground workings.

5.5.3 Water and air lines

The three bore holes required for the thermal storage will be between 10 inch and 20 inch in diameter and will
be drilled using the pilot bit of a raise-bore or by using a conventional rotary drill rig. The air line will also be
drilled using a raise-bore rig.

Drilling of the water conduit will require three stages:

1) A piling drill will drill and install a surface casing to create a foundation to support the raise-bore rig
2) Aninitial pilot drill hole will be drilled, intersecting the decline at the 255 m bgl

3) Areamer head will be connected underground to a drill stem.

After the bores are drilled, casings will be installed and grouted in-place.

5.5.4 Surface infrastructure

The reservoir will be a “Turkey Nest” HDPE lined dam. The reservoir will be constructed using material
generated during excavation of the existing surface material. An impermeable cover designed for the Project
will be installed on the surface of the reservoir.

The surface infrastructure will be delivered to site and will be skid-mounted and installed on foundations
appropriate to the geotechnical conditions of the site.

The thermal storage construction will involve erecting pressure vessel tanks on appropriately designed
footings. All structures and facilities will be designed in accordance with Australian design and safety
standards.

» GOLDER 16
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5.5.5 Temporary laydown areas

Three temporary laydown areas have been identified within areas previously disturbed by Terramin’s
operations (Figure 6) as follows:

m  Above ground laydown south of the substation
m  Above ground laydown further south within Terramin’s existing laydown area

m  Underground laydown area in the old Run of Mine (ROM) pad area.

5.5.6 Accommodation and site amenities

Local site personnel will be employed where possible. Where non-local personnel are required for specific
roles, they will utilise existing accommodation in Strathalbyn or the surrounding area.

Temporary amenity facilities (i.e. site office and portable toilets) will be used during construction.

» GOLDER 18
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5.6 Operation

Once operational, the Facility will require one full time staff and additional maintenance and inspections by
Hydrostor’s operations specialists. Regular maintenance activities will occur during normal business hours.
Infrequent maintenance and equipment replacement may require minor additional site support. The proposed
layout includes site amenities to be used by operational staff including a visitor building, toilet facilities and
provision for seven car parks.

5.7 Decommissioning

A Preliminary Decommissioning Plan (PDP), included in Appendix B, has been developed to describe a
framework and strategies to facilitate a range of future land use options, at the extinguishment of Hydrostor's
lease.

Detailed strategies for decommissioning will be progressively developed and outlined in the final
decommissioning plan for the site. Final land use and closure criteria will incorporate closure objectives as
negotiated between Hydrostor and the site owner, in consultation with the community and other relevant
stakeholders.

The site will be left in a state that does not compromise safety or the environment. It is envisioned that all plant
and equipment will be removed from the site and recycled or disposed of according to legislative requirements
at the time of decommissioning.

A complete register of plant and equipment to be decommissioned and removed will be developed as part of
the final decommissioning plan. Table 3 provides a preliminary list of the plant and equipment with proposed

management actions.

Table 3: Preliminary register of plant and equipment

Plant/equipment Proposed management action

Surface infrastructure

Reservoir

Leave in place for future use (in consultation with land owner)

Electrical conversion plant

Removal - salvage

Cooling tower

Removal - salvage

Thermal storage tanks

Removal - salvage

Water tank

Leave in place for future use (in consultation with land owner)

Water treatment plant

Removal - salvage

Water pump

Leave in place for future use (in consultation with land owner)

Sub-surface infrastructure

Underground cavern

Flooded as per the existing Mine Closure Plan for the Angas Zinc
Mine.

Water and air pipes to cavern

Decommissioning by sealing with grout

Injection bores

Decommissioning by sealing with grout (unless otherwise required
by land owner)

Underground pipework

Removal - salvage, recycle or dispose

Electrical cables

De-energise and remove

» GOLDER
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6.1 Mining Lease Conditions

Hydrostor is leasing land from Terramin at its Angas Zinc Mine which was approved under the Mining Act
1971. The Mining Act provides a two-stage assessment and approval process to enable mining operations to
commence. The first is for the grant of a mineral tenement (ML or MPL). Following the grant of a mineral
tenement, the tenement holder must have an approved Program for Environmental Protection and
Rehabilitation (PEPR) in place to enable operations to commence. The purpose of the PEPR is to ensure the
tenement holder achieves the construction, operational and mine completion environmental outcomes derived
from the results of the mining lease application environmental impact assessment and/or PEPR review, and
stakeholder consultation.

Environmental outcomes derived from the assessment of a lease application are generally specified in the
schedules of the lease/licence. Terramin provided details in the PEPR that it will continue to be able to
achieve those environmental outcomes throughout the whole-of-mine life. As such, Hydrostor will need to
ensure that the Project does not interfere with the agreed lease conditions.

6.2 Program for Environment Protection and Rehabilitation

Terramin’s PEPR (2017) provides specific commitments for the protection of the surrounding environment.
The environmental aspects include:

m groundwater and surface water m traffic

m  erosion, silt and stormwater m noise and visual impact

m topsoail m blasting

m vegetation clearance, fauna and weed m public health and nuisance
management

m fire and public safety

m waste disposal and hazardous substances . B
m geotechnical stability

m acid mine drainage and tailings management L .

m  Aboriginal heritage
In accordance with the Mining Lease Conditions, the mine was managed under a PEPR. The PEPR detailed
the mining operations and existing environment; identifies the key environmental risks; and outlines
community acceptable outcomes and measurement criteria that Terramin has committed to deliver.

The Outcome Measurable Criteria listed in the PEPR related to the operational phase of the mine and
therefore, are not currently relevant. Independent of Hydrostor’s lease, Terramin may seek approval to begin
processing ore from Bird in Hand Mine at AZM. This would be assessed under the provisions of the Mining
Act and will require a Miscellaneous Purpose Lease including the associated PEPR. The contents of these
documents are expected to be consistent with historical lease conditions and the existing PEPR.

Currently the mine site is in care and maintenance phase and therefore managed in accordance with the
measurable criteria and monitoring requirements of the Care and Maintenance Plan (CMP) (Terramin, 2014).

6.2.1 Care and maintenance

The Care and Maintenance phase includes maintenance and monitoring activities to minimise emissions from
the mine site that may impact potential receiving environments and may compromise the mine closure
process. Majority of the existing surface facilities will remain onsite during care and maintenance phase to
allow for re-establishing mining activities if economic conditions allow. The general outcomes of the CMP are
consistent with those in the PEPR where relevant, as listed in Table 5.
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Assuming the mine site will remain in Care and Maintenance phase for at least another year (as confirmed by
Terramin), the CMP will be relevant to the Hydrostor’'s lease area during construction of the Project. The
potential for the Project to interact with the CMP outcomes has been assessed and summarised in Table 5.
Where relevant, details on the interactions and measures to mitigate any risks are discussed further in the DA.

Table 5: CMP outcomes and Project interactions

CMP outcome

No adverse impact to the supply of
water by the mining operations to
existing users and water dependent
ecosystems

Project interaction

Temporary groundwater dewatering and re-
injection will be required during the early
stages of the Project, as was undertaken
during Mining operations.

The dewatering and re-injection strategy has
been designed to ensure no impact to
groundwater and the Angas River.

There will be no operational interaction
between the Project and groundwater.

Surface water monitoring at the Angas River as
well as groundwater level/quality monitoring will
continue during construction and operation of
the Project.

DA Reference

Section 9.9

Stabilise disturbed areas and prevent
sediment from leaving the site

The Project site surface will be temporarily
disturbed during construction.

Construction will be managed appropriately to
prevent sediment from leaving the site.
Permanent drainage infrastructure will be
designed and constructed to mitigate the risk of
soil erosion and sedimentation. Existing
turbidity monitoring undertaken by Terramin will
continue, in accordance with the Closure
Criteria.

Section 9.8

Ensure that soil quality and quantity
are protected

Hydrostor’s lease conditions stipulate that
there will be no impact to soil quantity and
quality. No impacts are expected as a result of
construction and operation of the Project, and
unexpected impacts will be rectified if they
occur.

Section 9.9

Avoid permanent loss of biodiversity
through clearance of native vegetation

The Project does not require clearance of
native vegetation.

Section 9.4

No water contaminated because of
mining operations leaves the lease
area and results in contamination of
soil at mine closure within lease area

Water contamination is not expected.
Hydrostor’s lease conditions stipulate that
there will be no impact to soil quantity including
appropriate remediation if required.
Appropriate response and reporting
requirements to be adhered to in the event of
an accidental spill.

Section 9.8 and
Section 9.9

No contamination or pollution is
caused by waste products and
hazardous materials used in the mine
operations

Waste and hazardous material will be
appropriately managed and stored to prevent
contamination. Appropriate response and
reporting requirements to be adhered to in the
event of an accidental spill.

Environmental
Management
Plan (EMP)
(Appendix G)
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CMP outcome

Project interaction

DA Reference

Truck dragout will be managed through
construction and appropriate clean-up
response will be implemented.

Appropriate traffic management and controls
will be implemented to mitigate the risk of traffic
accidents from site traffic.

No contamination of natural water There will be no mine waste as a result of the N/A

drainage systems, streams and rivers, | of the Project.

groundwater, land and soils occurs

either on or off site resulting from

permanent disposal or temporary

storage of mine or waste material

No impacts offsite are caused by Impacts to traffic, noise and dust are expected | Section 9.6,
accidents, noise, dust and dragout by | to be minor and temporary and will be Section9.7 and
traffic from or to the mine site managed during construction. Section 9.11

Ensure there will be no truck dragout
on the Callington — Strathalbyn Road

Truck dragout will be managed through
construction and an appropriate clean-up
response will be implemented.

EMP (Appendix
G)

party infrastructure and no
injuries/deaths result from collapse of
the underground workings

will occur prior to construction personnel
entering the mine void.

No public nuisance impacts from noise | Minor, temporary construction noise is Section 9.7
emanating from the operating site expected and will be managed throughout
construction.
Noise mitigation measures have been included
in the design to ensure operational noise will
be within appropriate limits.
No public nuisance impacts from No air blasting will occur. Section 9.7
airblast and vibration caused by
blasting
No public health, loss of amenity and Impacts to air quality as a result of dust will be | Section 9.6
nuisance impacts to local residents minor and temporary and will be managed
from air emissions, dust and odour during construction.
generated on site as a result of mining | The facility will have no impact on air emissions
operations and no odour generated from the operation.
No unplanned fires on site and ensure | Fire risk mitigation measures will be Section 7.0
control measures are in place to implemented during construction including
manage potential offsite impacts appropriate emergency response procedures.
The design of the facility includes a dedicated
water supply and adequate access tracks for
emergency vehicles.
No public injuries or deaths resulting There will be no unauthorised access to the N/A
from unauthorised entry to the mine Project site during construction and operation.
site
Ensure that no damage occurs to third | Appropriate underground workings stabilisation | N/A
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CMP outcome

Project interaction

There will be no change to the mine backfill
and therefore no change in the risk of
subsidence occurring.

DA Reference

Aboriginal sites, remains or objects

site. Further, the Project is proposed for
previously disturbed areas of the Mine site and
therefore the risk of encountering Aboriginal
sites, remains or objects is negligible.

Minimise the adverse visual impact Based on the proposed additional Section 9.14
and maintain a clean, rubbish free site | infrastructure, the visual impact is expected to
be minimal and will be reduced through Project
design (i.e. building design/colour and
vegetation screening).
Waste will be appropriately managed.
No nuisance, inconvenience or loss of | Construction will be undertaken during general | Section 9.14
amenity to any person beyond the construction hours and will not result in light
mine site caused by external lighting spill to neighbouring residential properties.
Operational lighting will be minimal and will not
result in light spill to neighbouring residential
properties.
No net adverse impacts from the site Risk to fauna is low and will be appropriately Section 9.4
operations on the native fauna on the | mitigated throughout construction.
lease area and adjacent areas There will be no increase in risk to native fauna
during operation.
The lessee must minimise the spread The risk of spread of weeds and plant Section 9.5
of weeds and plant pathogens pathogens is low and will be mitigated during
(including phytophthora) and ensure construction.
that all employees and contractors on-
site are made aware of this
requirement
No unauthorised disturbance to There are no registered sites within the Mine Section 9.12

The site will be maintained in Care and Maintenance, until the decision is made re-open or close the mine, or
the Mining Lease expires. WWhen the mine is closed, or the Mining Lease expires, the site will be subject to the
Mine Closure Plan (2017) (MCP) for final rehabilitation of the land affected by the Mine (Section 6.2.2).
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6.2.2 Mine Closure Plan

Several of Terramin’s lease conditions are specifically relevant to mine closure and post closure; and form the
Closure Criteria for the Mine.

The Closure Criteria address the following environmental outcomes:

m  Ensuring no adverse impact to the supply of water

m The stabilisation of disturbed areas and prevention of sediment transport
m The protection of soil quality and quantity

m Increase in biodiversity values through revegetation

m  No contamination or pollution caused by waste products or hazardous materials resulting from mining
operations

m  Geotechnical stability.

The lease conditions and Closure Criteria have been considered in the assessment of the A-CAES project’s
environmental interactions to ensure protection of the environment to the satisfaction of State Agencies, and
to assist Terramin in meeting its Closure Criteria. The Project has been assessed against the Closure Criteria
to determine potential interactions and mitigation measures. As detailed in the assessment, monitoring
requirements in accordance with the Closure Criteria have been proposed where required to ensure there is
no adverse impact to the environmental outcomes including:

m  Surface water turbidity monitoring at existing remote telemetry stream gauge locations
m  Angas River water quality monitoring

m  Groundwater level and quality monitoring

m  Subsidence monitoring following decommissioning.

The Closure Criteria assessment is included in Appendix C and has been addressed further in the
environmental and social interactions assessment.
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7.0 PLANNING ASSESSMENT

While the Alexandrina Council will not formally assess the Project, it is important that the development aligns
and acknowledges the Objectives and Principles of Development Control (PDC) in the relevant Development
Plan. The Project is located within the Primary Production Zone of the Development Plan. The objectives and
desired character of the zone are aimed towards protection of primary production and the scenic quality of
rural areas.

The co-location of the Project with the Mine ensures that the desired character of the zone is protected while
providing a bulk energy storage solution to the community and enhancing the use of existing infrastructure.
The Project has been sited and design to have a negligible impact on the environment and amenity and
ensures the scenic quality of the surrounding land is maintained.

The Objectives and Principles of Development Control (PDC) of the Development Plan that are considered
relevant in the assessment of the proposed development are discussed in Table 6.

» GOLDER 27



8¢

¥agioo €

‘padinbai
11 Jo pasodsip pue paiojs Ajgjelidoidde aq |im s|elsjew snopiezeH

‘asn pue| pasodoud ay} Jo} |geyns

S| 3}IS BY} 2INSuUS 0} Uayeuapun aq [IMm uoieipawal ayeudoiddy Julidjoo;
108l04d 8y} J0 UOIPUOD BulSIXS By} JUBWNJOP 0} SHIOM UOIONIISUOD

0} Joud usyeuapuUN a( ||IM JUSWSSaSSY UoljeulWEeu0) auljeseqg W

"108l01d 8y} 0 uolesado pue UoNONIISUOD
Buunp paurejuiew a4 ||im 398[0id 8y} pUNOJE PUB O} SSS0E 3|DIYS/

"asn Aouabliawa 1o} 3|NPOW S|0JJUOD pUE [BILIIO|S 8y} pue ‘jueld
UOISJBAUOD-|BOLI}O3| 3} UIYNM paleao] aq |im juswdinba bunybyaay pue
sJawliojsuel) pue siauaaul ‘sbulp|ing punoJe wody paJes|o aq ||Im SLIgap |e
‘sall Jsuiebe ssaupaledalid Auadolid Jo Led e sy saulspinb pue spiepuels
JueAsjal 8y} 0} pajjelsul pue pajel ally Ajejelidosdde aq [im ainoniselu]

'S'C1L -1V 40 [9A8] Hoeje alyysng

e 1o} sjuswalinbal sy} yum Ajdwod [im pue (ealy uoioslold aiysng
pIxolV de|N Ydg 99s) Bale ysiy WNIPajAl dU} Ulyim pajedo) si josfold 8yl
‘oW

aq [[IM JIOAISSaI 8U]} JO UOIIONIISU0D pue ubisap 1o} spiepuels ajeudoiddy
sAemyied abeulelp Jajem adeLns 0} panguisipal pue padwnd aq [[Im JBA0D
JIOAJIBSI BY} UO Sa}e[NWNJ2E Y2IYM |[ejulel 10a41d "SJUSAS |[ejules Buninp
Jounls aA19931 JoU S0P al10jalay) pue wep 9jA)s JSaN-Aa¥INL, B SI JIoAISsal
ay] ‘Aungndsosns Buipooy a|qibifau jo eate ue uiyum si 3oafoid syl

uoljeuIweuoo

Jle 1o pue| ‘Jajem Joy [enusiod ay) pue Ajajes pue

yyeay o1ignd 0} ¥S1 8y} SaSIWIUIW Jey} JSUUBW B Ul paulejuod
pue palo)s aq p|Noys sjelsjew snopiezeH ¥z 0dd

"asn pasodoid sy} Jo} ajes pue 3|geyns si il Jey}
alnsus 0} AIeSS908U Sk pajeIpawal pue passasse usaq sey
8IS BY} SS8JUN PALIN20 SEY UONHEBUILIEBIUOD 3)IS 8J9UM JN320

Jou pjnoys ‘uoisiaip pue| Buipnour ‘uswidojaas( (€2 Oad

‘sasodind

JUasuU0) ueld Juswdojana( Joy Alojepuew se pajeubisap ale
ey} sealy UoIJ99J0I4 alysng ui Juswidojerap buiyepspun
18P0 SJBSIUIY BY) JO SUOISIA0ID 8SOU) UM 82UBpIOdE Ul
g p|noys ealy Uoijaa}old a1yysng e ul Juswdojaasq 6 DAd

puej
a0 Jo BUIPOOJ} JO %S 8y} 8SeaIoUl JoU pinoys juswdojarsep
UM pajeroosse syiomyues Buipnjour yuswdojaasd 9 9ad

Auadoud abewep jo A1ajes 0} |njwiiey aq o} Ajgy) si Buipooys jo
3SI 8} 8Joym pue| uo Jna20 Jou pjnoys wswdojeasq v Ddd

spJezey |einjeu Jo ysi

ay) wou} pajosjoud Ajaanosye pue Ajgienbape aq jJouued pue
‘0] 9|gelaulnA aJe 1ey) seale wol Aeme pajeoo] Juswdopraq
:Z @Apelqo

spiezeH

s|iejap Juswdojanap pasodoid

(oad) 1onuon
juswdojanaq jo sajdiourid pue saAdalqo jo Aewwing

uo1398S [elausn

uon93sg uejd
juawdojanaqg

suoisinoad ueld Juswdojanaq :9 sjqer

0AY-H-¥00-9€L 1641

610z Aenuer g|



62

¥agioo €

uone}aban jo bules|o

Jou ‘syoel} $$920E Mau aJinbal jou [jim 108foid By “Joedul [EJUSWIUOIIAUS
[BWIUIW B UM 3INjoNnJiSelul palinbal ay} 0} $$829. JIWLOoU09d

SMO|[e alnjonuise.sul Buluiw Bunsixa yim 109foid 8y} Jo Uoe0|-09 8y |

“Jauuew aAl)suUaS
AJ[BjusWIUOIIAUS PUB [B2ILIOUOIS UB Ul papIAcid ainjoniiselu|
'} 8Apdelqo

aJnjonssesu|

‘Inds 61| proae o} ubiseap Bunybi pue Jusweaose|d

ainjonJiselul pue sainsealwl uoljenuape asiou Buipnjoul a|qibiBau

s saluadoud Buunoqybiau 0} sjoedwi jeuaiod ay) ainsus 0} ubisap ay} ojul
JINg Usaq aAeY Sainseaw [euonippe ‘Alessadau alayp) "uonelado Buunp
saluadoud Buipunouins sy uo 1oedwi mo| e aney Ajjualayul [im 30afold 8yl

(dINT) ueld Juswabeuel [eluswuoIAUg
ue ybnouyy pebeuew aq |im |ids Y61 pue uoneiqgIA ‘}snp ‘sawiny ‘esIiou se
yons ‘uononJisuod inoybnouyy saipadoud Buunoqybisu o} syoedwi [elusiod

‘saladoud Buunoqybiau jo yoeqies
QU1 Yum juaisisuod Ajjesauab si aouessip siy; ‘Buiusalos uonejeban bunsixa
puiyaq ‘peod uojbuljied woly w 0g Ajlelewixoidde yoeaqies si joslold syl

"sjuswaJinbal [euonelado ayj 198w 0y Bupyed Jeo
L1014ns apnjoul |im pue Asepunoq Auadoud Juaoelpe ay) pue ainyonJisequl
U} Usamiad Jayng W 0z wnuwiuiw e sapnjoul JnoAe| pesodoud sy

"peoy uojbullied

uo joedwi Jueouiubis e aney jou [jim 108loid 8y} pue ‘Juswdojensp
pasodoid auyj Joj a|qelns Ajjelauab si uiod $S820E UOIIONIISUOD

pasodoud pue yiomjau podsuely Buisixa syl eyl pauIuod usyeuspun
(a xipuaddy) Juswissassy JUI0d SS820Y pue Joedw| diel] ayl ‘jew aJe
ueld Juswdojana ay} JO sjuswalinbal ssa00. pue YI0M]aU dljel} 3y} Jey}
salnsus alnonaselul Buiuiw Bunsixa yum 108lold ayj JO UOIIBI0J-00 8y |

s|ie}ap juswdojanap pasodoid

"sjoedwi Buneaso-aouesinu [njuwley Jayjo Jo yse

‘@oualapaul d1uoa8le ‘ids bl Jo alelb ‘uonelqia ‘Aelds
-19A0 [B21Way9 Jayo 1o juied ‘jsnp ‘||lsws ‘sawny ‘asiou ‘Oljed}
‘uonjelado jo sinoy o0} anp sasn Buiuiolpe uo joedw asianpe
JuesubIs asiwiuiw pinoys juswdojaasp [euysnpul :9 Odd

uoIoBIIP PJEMIO) B Ul S)IS 8YJ JIXS pue Jajus
0} S82IYaA ||e 8|qeus pjnoys Juaswdojaasp [euisnpul € Dad

‘Wbiay asdw ¢ 1By} wodj ayis Juswdo|anap

By} oI [BJUOZIIOY 3y} 9A0ge saalbap | ¢ Je pajosfoid

ueld e pue Alepunoq ay} 1e [9A9] punolb anoge sisjew

¢ J0 yBiay e 0} pajoLIsal 8q PINOYS SUOZ [BLISNPUI-UOU B JO
Aepunoq ay} Buinge 1o uo ainjonuys Jo Buip|ing Auy iz Dad

SHJOM}BU 8s8Y} UO
10edw jenualod asiwiuiw 0} paubisap pue sylomiau Lodsuel)
yum pajelbajul ‘pue| paeoo| Ajslelidosdde uo Juswdojansp
uoingusip Jodsuel; pue abelols ‘esnoyalem ‘felsnpul
TN (eTo)

(9ad) 1o0nu09
juswdojanaq jo sajdiould pue saaoalqo jo AMewwing

wswdojansp
[euisnpu|

uooas ueld
juawdojanag

0AY-H-¥00-9€L 1641

610z Aenuer g|




0¢

¥agioo €

(9 xipuaddy) dIN3
ue ybnouyy pabeuew aq |im |ids Y61 pue uoneigiA ‘ysnp ‘sawiny ‘esIou se
yons ‘uoijonJisuod jnoybnolyy saiuadoud Bulinoqybisu 0} syoedwi [eljusjod

‘Inds 1yb1| proae 0y uBisap Bunybi| pue wawasoe(d ainonise.ul
salnseaw uonenuaye asiou Buipnjoul ajqibijbau si seiiadoid Buunoqybiau

Juswdojanap ajqredwoosul
JO JUBWIYOBO0IOUS BY} WOJ SBSN pue| palisap }08}0id
'€ @AOR[q0

"'sasn pue| paJisep |je o uonelsado
8y} Moddns pue Ajuswe pue yjeay Ajunwiwod jo830.d
'z @np[a0

s|ie}ap juswdojanap pasodoid

aAIjeu Jo paJes|d Apealje seale uo pajis ag p|noys ‘syoel}
pue speos sseo0e Bulpnoul ‘'s8dIAIeS pue sain 6 Odd

‘sjoedwl [BJUSWIUOIIAUS PUB [ENSIA SH SSIWIUIL 0} P3JeJ0| pue
paubisep aq pjNoys ainjonJiselul aoIAIes pue AlnN 8 Oad

"S9OIAISS SUOIIBOIUNWWOI3|8)

pue speo. 2l|gnd Jayjeam-||e pawio} ‘swaisAs |esodsip
sy ‘swisjsAs Jajemuliols pue abeurelp ‘Aiddns Jsjem
‘Alddns Ayouiosje Buipnpoul ‘sadinlas pue salijin syenbape o0}
$S900E Sy )l aJaym Jnd220 Ajuo pjnoys uswdojpasq ;1 Ddd

‘aJnjonaiselul Buisixa Jo asn aA11088-1S02 pue JUBIoINS ay |
'€ @ApOR[q0

‘pasiwIuIWL SBI}|IoR) 8InjonJiselul Jo 1oedwi [ensiA sy
'z @npB[q0

(oad) 1ouo0n

juswdojanaq jo sajdiould pue saaoalqo jo AMewwing

01 10edwi [enuajod sy} ainsus 0} uBbisap 8y} Ul }INg Usaq aAeY 'sasn pue| usamiad JoI|juod pue joedu sasn

sainsesuw |euonippe ‘Alessaosu alayp uonelado Buunp eale Buipunolins asianpe juanaid 0} paubisep pue pajeoo) Juswdojgre( pue usamiaq

8y} Jo Ayusuie ay} uo yoedwi moj e aaey Apuslayul [m josloid eyl :1 8Aslgo aoepB|
‘uoneeban

uooas ueld
juawdojanag

0AY-H-¥00-9€L 1641

610z Aenuer g|



1€

¥agioo €

dIN3T ue ybnouyy pebeuew
a9 [|ImM uononJisuod Bulnp sjueld jsed Jo peaids pue uolonposu| |

20UBqQINISIP JBJIgeY JO uonejebanoN W

(BulajeMap JojJ) UOIPNIISUOD BULINp 821N0Sal JSJeMm JO ash a|qeuleisns
alnsua 0} paiinboe aq ||IM suoneooe Jojem ajqejieae Buisixgy =

Ayjenb
Jayem uo joeduwl ou ainsus |Im uononiisuod Buunp ubisep Buusiemeq =

9|qibibau ale suoissiwe JIy ™
“SMOJ|0}
SE JUSWUOIIAUS [enjeu 8y} uo joedwi asIsApe Ue aAey Jou |Im Josloid syl

‘seale aAjoeIe A||edlusds pue AusiaAipolq ‘[1os ‘pue| ‘Ajjenb
Jajem pue Jie Buipnjoul JUSWIUOIIAUS [einjeu 8y} uo joedwi
WINWIUIW UM uayepspun ag pinoys juswdojaaeq ;L DAdd

‘slajem punolbispun pue sisjem aoeuns

s.ellessny Yyinos jo Ayyuenb pue Ajijenb ayy jo uoiosiold

:Z @\p0slqo

“JUSWUOJIAUS pue

$80IN0Sal [eINjeuU 8y} JO UoIjeIo}sal pue uoijosjold ‘uonusiey
TN (eTo)

$00IN0SaYy
|eaneN

‘suondo asn pue| ainyn} 8y} uo
10edwi aanebau ou aAey |Im pue a)is aully Bunsixe ue uiyim si joslold syl

s|ie}ap juswdojanap pasodoid

‘sasiwald aAlIsUSs asiou Jo Ajuswe sy} Yum aoualausiul
a|geuosealun Buisned wouy asiou Juanald jey) sainseaw
uonenusye asiou aelodiooul pjnoys (Aisnpul "6-8) asiou
jueouubis yws o0y Jenusjod ayl yum juswdojasq 8 Ddd

‘A[eao) ey ul ajeudoidde palepisuod sasn
pue| aininy jenuajod pue Buisixe uo Joedwi saebau asiwiuiw
0] paubisap pue pays aq pjnoys uswdojaAasq :Z Ddd

‘sjoedw

olyel) ‘uonelado Jo sinoy ‘alelb ‘[jids bl ‘eousisusiul
|eou3o9le ‘uoielqIA ‘asiou ‘(sjueinjjod auloglie Jayjo

10 ISNp ‘sawiny ‘@}ows ‘IN0OPO ‘Juaniyd) suoissiwa ybnouy}
90UBJ9}IBJUI B]qeuosSEaIuNn asned Jo AJledo] ay} Jo Ajluswe
8y} Joaye Ajleuswiyap jou pjnoys juawdojanasq ;1 DAd

(9ad) 1o0nu09
juswdojanaq jo sajdiould pue saaoalqo jo AMewwing

uooas ueld
juawdojanag

0AY-H-¥00-9€L 1641

610z Aenuer g|



4

¥agioo €

"AjuNwWWwos pue JuswuoliAuS 8y} 0} Joedwi
[BWIUIW YUMm 8injoniselyul Bunsixe asn 0} pajis usaq sey josfold syl

}Jomjau
peo. Jo saiadoid Buipunolins 10edwi Aj9sIaApe Ji [|IM JOU ‘SIS aull\ Sy}
10 asn pue| ainjny pasodoud sy} uo joedwl asiaApe ou aAey |im Joafold 8yl

"passalppe aq

[IIM 108148 anpun sy} Moy djelisuowsap pjnoys juswdoljanap

‘(MJomiau Lodsuesy Buipnjoul) yJomiau ainyoniiselul bunsixs
ay) uodn joedwi 0} pajoadxa si Juswdojaasp aIaupA (8 DAd

ainjonJiselul pue

$90IAI8S BuNSIXd JO 8SNh 8y} SSIWIXEW 0} PUB SINJONJISEUI
pue saoiAlas 21ignd Jo uoisinoid [BOILIOU0DS Y} SASIYOE

0} pabejs pue pajedo| ag pinoys juswdolanaq /. Odd

ue|d jJusawdojanaq ay} 40 suoisinoid ayj o

JuswaAsIyoe ay) aoipnfaid Jo sasn pue| pasLioyine Buluiolpe
J0 @ouenunuo ay} asipsedoal jou saop ey} Juswdojanaq

‘¥ 8 € aApoelqo

SAI| 0} UYDIYM Ul JUBWIUOIAUS Jueses|d pue JusiusAuod
‘ales e sa)eald jey) Juswdojanap 21Wou098 pue AusplO
'} 8Aoelqo

juswdojanag
s|geuleisng
pue AueplO

JajempunolB yum uonoeisiul
OU YIm WalsAs pasop e aq [im 108lold 8y} ‘pPajonisuod sdup =

wJiojpue| |esausb ayy o} sbueyooN =

eaJe ay} Jo Ajluswe |ensia ay) uo joedwi 9|qibibau
S2INSUS BUI SU} YIM UOIED0[-00 pue ‘Bulusalos uonejebap M

soulapIinb s|gejieae
YlIM 82UBPIODDE Ul ‘Swis)sAs Juswabeuew Jojemwiols Buipnioul
ubisap sy ojul pajelodiooul aq (M uBisep sAlisuss Jajem jo sejdiduld =

s|ie}ap juswdojanap pasodoid

(9ad) 1o0nu09
juswdojanaq jo sajdiould pue saaoalqo jo AMewwing

uooas ueld
juawdojanag

0AY-H-¥00-9€L 1641

610z Aenuer g|



€€

¥agioo €

"SI0JOBJJU0D padusdl| Ajojelidoidde Aq

Pa}09]|02 g ||IM JusWwieal Jajem wols Buiginsal sjsep) “uonosluial 0y Joud
palinbal JI pajead) Jajem ay} pue palss} a4 [IIm Aljenb Jojem ay] “Jeynbe
921n0s ay} ojul pajoslulal aq [m Buusiemap wouy Bunnsal Jjayem a1sepp

‘'salnpasoud uswabeuew aysem ajelidoidde syelodiooul |im

“JauuBW puUNOos AJlejuswuclIAUS Ue Ul

9]SEM JO S9S0dSIp puUB 3)SEM S}eal} ‘ashal Jo} 8)sem S9|0Aoal
‘a)sem sasnal ‘a)sem Jo uononpold ay) SasiwIuIW ‘S)sem

Jo uononpo.ud ay} spioAe ‘Ajloud jo Japlo ul ‘Jey Juswdojgnsd

sue|d Juswabeuew |eJUSWIUOIIAUS [euoieIado pue UooNJSuUod 108loid oyl 'L @Adalgo 2]1sepn
speo. oljgnd wolj pamaln
uaym uonelaban Bunsixe Aq pausalos aq 0} se Aem e yons ul
pajeoo| aq pue Jayjaboy padnoib ag pjnoys ‘Jejnaited ui ‘pue
"$919ads aAljeu [e20] Buisn uaeuspun aq M Buideospue] = SUOBOO0| SAIONIISGO-UN Ul Pas &g pinoys Buiping :z Ddd
syoel} ssadoe Bulsixe ayy 0} sbueyo ou ag m aleyy o
seale |e}seod pue |eins Apejnoied
JuswiuoJIAUS Buipunouins ‘anjeA 21U82s Jo [ensiA ybiy Jo seale ‘eale ay) Jo Jajoeieyd
BU} 0} Ul pua|q YoIym S|elialew Jo pajontisuod aq ||im pue Buiusalos abejuay Jo [edns ‘jeinjeu ay) uo oedwi [BNSIA S) asIWIUIW
uoiejelban apispeol puiyaq a4 [|IMm ainjonsjselul soeuns ay| M 0] paubisap pue pays aq pjnoys uswdojeasd ;1 DAd
:Alenaieyq
‘Aluswe [ensiA 0} Joedwi 8SI9APE [EWIUIW 2JNSUS [|IM Sjusuodwod sadeospue| [e1se0D pue [eJnl
ainjonyiselyul aoeuns Jo ubisap ay) pue ‘alis aulpy Sy} UIyIm sjusuodwod ‘lednieu Apenonied ‘seale aaijoeIe Aj|e2iluads Jo uoiosloid Apqisia
pasodoud ay} jo uoneoo| ‘aulpy Bunsixa ue 1e 10aloid sy jo Bunis sy 'l @Aoslgo pue Bunig

‘pasiWIuIW 8Je 8sh pue| Buipuno.LINS pue JUSWUOIIAUS
ay} 0] syoeduwll asJanpe sainsua josloid ay1 Jo ubisap pue Buns sy

'saoud ABiaus Buliamo| pue (ABisus sjgemausl jo uonesjsuad
pasea.oul sy} yum Ajleroadsa) pub ayy jo Aljiqerial ayy buiseasoul
ul 1sISSe [[IM Yyoiym uoinjos abelols ABiaus yng e sapinoid 108loid ayl

s|ie}ap juswdojanap pasodoid

'S8SN puUB| JaY}0 pue JUSWIUOIIAUS
|einjeu sy} Uo syoedull 8sISAPE SSIWIUIW 10 PIOAB O} Salji|ioe}
ABlaus ajgqemausal jo uonelado pue ubissp ‘Buiyis ‘uoieooT]
'€ @ApOR[q0

ajels ayj pue AJunwiwod ay} ‘JUSWUOIIAUS
ay} Jauaq ey saniioe) Abisus sjgemaual Jo Juswdojanaqd
TN (eTo)

(9ad) 1o0nu09
juswdojanaq jo sajdiould pue saaoalqo jo AMewwing

salj|ioe4 ABisug
s|gemausay

uooas ueld
juawdojanag

0AY-H-¥00-9€L 1641

610z Aenuer g|



12>

¥agioo €

"S10}0B.JJU0D PadUsd||
Ajeyeudolidde Aq pa3o9]|02 aq [|Im Saljiuswe a)Is wol) Buipnjoul ‘Jayem a1sepp

s|ie}ap juswdojanap pasodoid

sJajem Aue ojul Jo pue|
OJuo (Jayemalsem Buipnioul) sjsem Jo ysodap Jo abieyosip
ay} ‘[leanjoeld se Jey se pioAe pinoys juswdolanaq € Ddd

"JUSWIUOJIAUS 38U} Jo Juswiiiedwi Jo yjesy o} %sil
oYM paAsiyoe ag pjnoys juswidoaasp Aue wouy sjelsiew
a1sem Jo |esodsip pue juswieay) ‘ebelois ay] 2 Odd

(Joauuew punos Ajjejuswiuoliaug

ue ul) Buisodsip ‘(syoedwi Buipeibap Ajjenusiod

aonpa. 0}) Bunea.y ‘Buancsal ‘Bulokosl ‘Buisnal ‘Buisiwiuiw
‘Buipione ‘smojjo} se Aoud Jo Japio sy} ul Ayoelaly
Juswabeuew aysem Buimojjos sy buiAjdde Aq (Jeyemalsem
Buipniour) sjsem Jo uonessuab ayy asiwiuiw 10 jusraid

0] paubisap pue pays aq pjnoys uswdojeasq ;1 DAd

*A)jeo0] 8y} Jo Alluswie ay} pue yyesy uewny

‘Asianipolq Jewiue pue jued ‘J1os Buipnjoul JUSWUOJIAUS

8y} uo sjoedwi palisepun Jusaaid o} ajsem pinbi| pue pijos

0 Juswiabeuew pue juswieal) 8y} sepnjoul ey Juswdofgne(
'z @npB[q0

(9ad) 1o0nu09
juswdojanaq jo sajdiould pue saaoalqo jo AMewwing

uooas ueld
juawdojanag

0AY-H-¥00-9€L 1641

610z Aenuer g|



GE

¥agioo €

"2INjonJjse.ul peol

1o oiyen Bunsixa ayy uo Joedwi Jueoyiubis B aAeY Jou |m Juswidojaasp ay)
UM Pa)eIDoSSe aWn|oA dljel} pasea.oul auy) pue ‘Juswdojarsp pasodoid
8y} 10} 3|E)NS 8 0} PaWUOD USaq Sey YIoM)au peo. Bunsixa ay|

"80In0sal Jajem Aue o} Joedwi asianpe
ou ainsus 0} paubissp usaq sey josloid ay; ‘Aluljes sy 0} anp uononpo.d
Arewud Joj pasn aq 0} Al@yIjun si eale ayj ul Jsjempunolb ay) sjIypn

"BUI\| 83 e |enuajod [Ny S} 0} POSN JOU pUE S|ge|IeAR INJoNJISE.Ul
Bunsixe ay) pue suIp 8y} J0 8sh au} adueyua o} payis si Josloid ayl

‘pajosyold si adeoaspue| [eind
Buipunouins ay} Jo Ayjenb oluaas sy} sainsus ubisap pue Buis 108loid 8yl

‘uononpold
Arewd Joj pasn pue| Buipunolins ayj uo 10eduwll AjesIaApe }l ||IM Jou ‘SUll|
8y} 40 widioo} oy} asealtoul jJou saop Joafoid ayl "Ajioe) [eusnpul bunsixa

Ue ulypm payis s Jo8[oud 8y} ‘auoz uolonpoid Arewtid 8y} ulyim jIym

‘sJasn Bupsixe
0} Jusuwi}dp noyym asn ay} buipioddns jo sjqeded
sl ‘speod Buipnioul ‘ainjonyiselul ayy jo Ajoeded ayy (4)
suoseal |ea1bojoos 1o
uononpoid Arewnd 1oy Jueodiubis se paiiuspl $80Inosal
Jajem JO pue| JO uoleuslje ay} ul )nsal jou Im i (p)
*Aj|ED0| 8} WO} Pa2INOS
[eLi8}ew Jo jonpoud Jayjo Jo 82In0sal [elnjeu Jeinoijed
e 0} Aywixoud ul ays e salinbal asn Jejnoiued ay; (2)
uononpoud Arewud 1oy
pue| Buluiofpe jo asn sy} ygiyut Jo il 0} Aj@xiun st i (q)
:aJaym padojansp ag pjnoys pue ‘ajis awes ay}
uo paonpoud syonpoud Jo aonpoud Alewud |20 Jo uoinquisip
pue abeio}s ‘Buissasolid ‘uoionpoud Atewnd suoddns
JI padojansp aq Ajuo pjnoys Buisnoyaiem pue Aisnpu| :L DAd

‘eale Aoljod ay} Jo Jsjoeleyo
palisap 8y} 0} $8INqLIU0D Jey) Juswdojerad 9 aARalqo

sadeaspue| [einl jo saijijenb olusos
10 uonosjold pue sasn pue| a|qiedwodul Ag JUswWyoeOIOUS
woJy uonjonpoud Arewnd jo uonoslold it 9A0BI0

uononpoud Arewud jo uonenuuod wis) Buoj sy |
1L ®ARs[q0

s|ie}ap juswdojanap pasodoid

auoz uononpolid Aiewud

(9ad) 1o0nu09
juswdojanaq jo sajdiould pue saaoalqo jo AMewwing

uooas ueld
juawdojanag

0AY-H-¥00-9€L 1641

610z Aenuer g|



18 January 2019 1791136-004-R-Rev0

ENVIRONMENTAL AND SOCIAL INTERACTIONS
8.0 TECHNICAL STUDIES

The Project environmental and social assessment has been prepared to assess the potential impacts and
proposed management and mitigation measures to ensure impacts are minimised to an acceptable level.

The existing environment at the Site has been characterised in detail as part of the Mine approval process and
operational monitoring requirements. A review of the publicly available information was undertaken in the
context of the proposed development, to assess the environmental and social risks and ensure effective
management measures could be implemented to reduce or eliminate the risks. Where the available
information was not sufficient to appropriately characterise the existing environment and potential Project
interactions, technical studies were undertaken. Relevant technical reports are included in the following
appendices:

m Appendix D: Traffic Impact and Access Point Assessment
m  Appendix E: Environmental Noise Assessment

m  Appendix F: Construction Dewatering and Recharge Requirements.
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9.0 PHYSICAL AND BIOLOGICAL ENVIRONMENT
9.1 Climate

Information from the Bureau of Meteorology (BOM) indicated the annual average rainfall at Strathalbyn is
493 mm. Most of the rain falls in the winter months, at around 37% of the total annual precipitation. Relevant
evaporation data indicated evaporation is greater than rainfall for most of the year, with rainfall being equal to
or greater than evaporation between May and August (Figure 8).

Average temperatures over the year are significantly influenced by Strathalbyn’s proximity to the coast
resulting in cooler summers and warmer winters. In summer, average maximum temperatures at Strathalbyn
vary between 26°C and 27°C with average minimum temperatures between 12°C and 14°C. During winter,
average daily maximum temperatures vary between 15°C and 16°C, and the average minimum temperature is
approximately 6°C.

Winds generally increase in the afternoon and directions vary according to season.
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Figure 8: Average monthly rainfall and evaporation (source: BOM)

9.2 Topography and landform

The mine site elevation ranges between approximately 60 m and 88 m Australian Height Datum (AHD) (Figure
9). A ridge divides the Mining Lease in an approximate east/west direction to the South of Callington Road.
The Project site is approximately at the top of this ridge at a maximum elevation of 87 m AHD and gently
slopes to the north of this ridge to Callington Road. The elevation continues to fall to the north of the Mine site
to the Septic Tank Effluent Disposal (STED) lagoons and Burnside Creek at approximately 74 m AHD.

Burnside River is a tributary to the Angas River, to the south west of the Mining Lease. The Angas River flows
south and discharges to Lake Alexandrina near Milang. Despite its proximity to the Burnside Creek, the
Project site is within an area of negligible flooding susceptibility.

The landscape is largely agricultural and therefore is mostly cleared of native vegetation.
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Figure 9: Topography and physical features

9.3 Regional geological setting, soils and seismicity
9.3.1 Geology

The underlying geology, as mapped by the Geological Survey of South Australia at a scale of 1:100,000
(Figure 10), indicates that the Mine is underlain by the Murray Group covering the northern portion,
Blanchetown Clay in the south western corner and undifferentiated Quaternary rocks (shown as unnamed GIS
unit) in other areas of the site. The Project site is underlain by limestone, sand and subordinate clay (the
Murray Group) that overlie the Cambrian basement schists. The Tertiary sand and limestone form a ridge that
runs east-west through the centre of the Mining Lease, rising to a height of approximately 80 m above sea
level. The limestone and sand have historically been (and continue to be) quarried for road base and
construction materials (Terramin, 2017).
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Figure 10: Regional geology
9.3.2 Soils

According to the soils association map, soil at the Project site is shallow calcareous loam on calcrete (Figure
11). In other areas of the Mine site, hard red-brown texture contrast soils with neutral to alkaline subsoil and
deep hard gradational sandy loam are present.

The soil types at the Mine site were confirmed by Australian Water Environments (AWE) in 2005 through test
pit and borehole logging prior to mining operations. In the central domain (including the Project site),
calcareous soils were observed to occur over calcrete with white sandy loams on the hill slopes where
calcrete was not present. Soil depth varied between 0.05 and 0.5 m and organic matter in the A horizon was
observed to be sparse (Terramin, 2017).
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Figure 11: Regional soils

Seismicity

The Project site is within a relatively seismically active area (in Australian terms), with a moderate risk of a low
order earthquake. Technical studies undertaken prior to mining operations indicated that the ground
conditions were generally good to fair and the orebody and rock would be stable provided the specified span
limitations and ground support were complied with (Terramin, 2017).

9.3.3 Potential interaction and management

The Project design and construction methodology will be dependent on the geological conditions, specifically
the stability of the existing mine decline which will be used for temporary underground access and
construction of the cavern.

The current Project design has responded to the known geological conditions as detailed in the Mine
documentation (i.e. PEPR, Mine Closure Plan etc.). The design and construction methodology will be further
refined based on investigations into the structural stability of the existing Mine decline.

9.4 Native flora and fauna
9.4.1 Flora

Baseline flora surveys were undertaken at the Mine site in July 2005 and December 2006, by Natural State
Ltd. The surveys indicated that the Mine site had very little remnant vegetation prior to mining operations.
Remnant vegetation included saltbush (mainly under planted trees), approximately 15 Dryland teatrees
(Melaleuca lanceolata) and small patches of native grass. The locations of remnant and planted native
vegetation mapped prior to the commencement of mining operations are presented on Figure 12.
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Planted native vegetation was mapped along the northern and western boundaries of the Project site and two
remnant Dryland teatrees were mapped within the Lease area. There was no native vegetation mapped within
the Project footprint.

Removal of native vegetation during establishment and operation of the Mine was limited in extent and was
offset through the implementation of a Revegetation Plan (Terramin, 2017). The existing native vegetation
surrounding the Project site was retained during mining operations, including the two remnant Dryland
teatrees.

Remnant Nafive Vegetation
oK

® e
x " Native Grasses

Figure 12: Existing site vegetation (Source: Terramin Australia, 2017)
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9.4.2 Fauna

An opportunistic fauna survey was undertaken for the Mining Lease (including the Mine site and STED lagoon
to the north) by Donato Environmental Services in 2006. A total of 51 vertebrate species were recorded
including 46 birds, two amphibians, three terrestrial mammals and eight bat species.

Species typical of an agricultural landscape were recorded in the area surrounding the Project site including
insectivorous bats and birds, amphibians and mammals.

The survey did not identify any protected species under the National Parks and Wildlife Act 1972 at the Mine
site. Three protected bird species were recorded at the STED Lagoons (north of Callington Road) including
Australasian Shoveler, Blue-billed Duck and Crested Shrike-tit.

The habitats of the Mine site have been historically extensively cleared, however the Dryland teatrees and
native and exotic grasslands would provide some habitat value.

9.4.3 Potential interaction and management

An Environment Protection and Biodiversity Conservation (EPBC) Act 1999 Protected Matters Report was
generated for the site (including a 10 km buffer) on 8 February 2018. Based on a review of this report, no
listed threatened, migratory or marine species, or threatened ecological communities were identified as likely
to be impacted by the Project.

No native vegetation removal is required to facilitate the Project. A 10 m protection zone will be enforced
surrounding the remnant vegetation (i.e. Dryland tea trees) during construction, operation and
decommissioning.

The proposed development is not expected to impact on fauna or significant fauna habitats.

Management measures will be implemented during construction through the EMP to ensure impacts to native
vegetation, fauna and fauna habitats are minimised.

9.5 Pest plants and animals

A few pest plants were identified in the flora survey undertaken in 2005, including seven Declared Plants
under the NRM Act. Feral cats and foxes were also noted in the fauna survey in 2006.

A Weed and Pest Management Plan (Terramin, 2017) was developed by Care of Our Environment in July
2010, to be implemented throughout operation and Mine closure. The Weed and Pest Management Plan
divided the Mine site into five zones. Weed and pest management activities assigned to the zone of the
Project site focussed on spraying prior to any revegetation and spot spraying in areas already revegetated.
The plan also included management measures for rabbit control within the Project site area.

Weed and pest surveys of the Mine site were undertaken annually by Terramin along designated transects.
There were no transects in the Project site footprint. The Weed and Pest Survey 2015-2016 indicated that
Horehound (a declared plant under the NRM Act) was recorded along the transect closest to the Project site.

9.5.1 Potential interaction and management

Construction activities have the potential to increase the spread of weeds through soil disturbance and access
to the site by foreign vehicles.

The proposed development is not expected to impact on the occurrence of pest animals at the site.

Weed management measures will be implemented during construction and operation, in accordance with
Terramin’s current Weed and Pest Management Plan.
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Weed management measures for implementation during construction will be documented in the EMP
including:

m Management of entry/exit point (i.e. using a rumble pad) so that site soils (potentially containing weed
propagules) are not tracked to or from the site

m  Regular monitoring of weeds
m  Progressive stabilisation/revegetation of disturbed areas
m  Spot spraying where declared weeds (specifically Horehound) are identified.

Management measures during operation will include monitoring weeds and spot spraying declared weeds
periodically.

9.6 Air quality
9.6.1 Baseline air quality

In 2006, Tonkin Consulting (Tonkin) investigated the baseline air quality at the Mine site, prior to mining
operations (Terramin, 2017).

Based on wind directions in Strathalbyn being mainly southerly and south-westerly, the main areas likely to be
affected by dust deposition originating from the Mine site were north, north-east and east of the quarry site.
Dust deposition drops off quicker to the west of the site than to the east.

Ten sampling locations scattered to an 800 m radius around the Mine site were selected based on their
likelihood to experience elevated levels of dust and lead deposition. Dust deposit gauges were deployed at
these locations and the contents analysed monthly. A Hi-Vol air sampler was also deployed at the entrance to
the Mine site and measured 24-hour average Total Suspended Particulate (TSP) at three-day intervals over
an approximate three-month period.

The Hi-Vol results indicated that the 24-hour average TSP concentration exceeded the World Health
Organisation (WHO) criteria of 120 mg/m? (adopted by SA EPA) on five occasions. Based on a review of the
climatic conditions on these five days, Tonkin concluded that four of these exceedances were likely to be a
result of the quarry or associated activities. The other exceedance was likely to be a result of ploughing and
sowing in the surrounding paddocks. All other Hi-Vol dust samples were below 60 mg/m3.

The monthly average dust fall measurements at the ten sites were generally reminiscent of light industrial
levels (100-160 mg/m?/day).

9.6.2 Air quality monitoring

To achieve the PEPR outcome of ‘no public health, loss of amenity and nuisance impacts to local residents
from air emissions, dust and odour generated on site as a result of mining operations’, a dust monitoring
program was implemented throughout mining operations.

The program included 11 static dust deposit gauges (monthly data) and 2 Hi-Vol dust samplers (continuous
data) to measure dust and lead deposition. The criteria adopted by Terramin were as follows:

m TSP <120 pg/m3 per 24-hour period
m Lead < 0.5 ug/m? per 24-hour period
m  PMio < 50 ug/m?® per 24-hour period (five exceedances allowed per year)

The monitoring was continued while the Mine was operational, and further investigation was undertaken, and
controls put in place where a criterion was exceeded.
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9.6.3 Potential interaction and management

Minor amounts of dust will be generated temporarily during construction activities and will be managed
through the EMP.

Operation of the facility will produce no emissions and there will be no ongoing impacts to air quality.

9.7 Noise and vibration

An Environmental Noise Assessment of the Project was undertaken by Resonate Consultants Pty Ltd
(Resonate) (Appendix E) to assess the potential noise and vibration impacts and recommend mitigation
measures to ensure compliance with the relevant criteria can be achieved.

9.71 Adopted criteria

Noise

In accordance with the Development Plan, the noise from the Project has been assessed against the SA
Environment Protection (Noise) Policy 2007 (Noise EPP).

The Noise EPP includes noise goals based on the zoning of the development and the closest noise affected
premises in the relevant development plan. The Project is within the Primary Production zone with the nearest
noise sensitive receivers in the Primary Production, Residential and Rural Living zones. These zones
correspond to the “Rural industry”, “Residential” and “Rural living” land use categories in the Noise EPP.

Based on the above, the environmental noise criteria listed in Table 7 have been adopted for this assessment.

Table 7: EPP noise criteria for receivers around the Project

Noise emission criteria LeqdB(A)
Receiver zone

Day (7am to 10pm) Night (10pm to 7am)

Rural industry 52 45
Residential 50 43
Rural living 47 40

In addition to the above, the Noise EPP requires the predicted night time noise level received in residential
and rural living zones should not exceed 60 dB(A)Lmax. Given the relatively consistent nature of noise
emissions from the Project, design for compliance with night time Leq Will result in compliance with the 60
DB(A)Lmax criterion.

Vibration
The criteria for vibration are those listed as follows:

m  Human Comfort: Annex A of Australian Standard AS 2670.2-1990 Evaluation of human exposure to
whole-body vibration, Part 2: Continuous and shock-induced vibration in buildings (1 to 80

m  Building structures and underground infrastructure: German Standard DIN 4150-3 Structural Vibration,
Part 3 — Effects of Vibration on Structures

m  Electrical and communications infrastructure: Australian Coal Industry’s Research Program (ACARP)
Report Effect of Blasting on Infrastructure, ACARP Project No C14057, dated 20 October 2008.
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9.7.2 Noise modelling

Noise emissions were modelled taking into consideration attenuation of noise sources due to distance; barrier
effects from building topography etc.; air absorption; ground effects; and weather conditions. The most
conservative weather conditions were used in this assessment to assess night time noise emissions.

The noise model included the following equipment:
m Cooling tower

m Heat exchange pumps

m Expander outlet (low pressure)

m  Compressor outlet (low pressure)

m Transformer

m Compressor

m  Turbine.

Overall source sound power levels were based on measurements from other Hydrostor Projects, and octave
band spectral data was based on Resonate’s database of noise levels from similar equipment.

The proposed facility includes an acoustic enclosure around the compressor and the expander, the two
noisiest items of plant, to mitigate potential noise impacts. The modelling assumed the enclosure will be 11 m
high, and will have a number of noise attenuating features, as detailed in Appendix E.

The modelling indicated that the predicted noise levels shown in Table 8, with noise criteria exceedances in
bold. Noise contours showing predicted noise levels are presented on Figure 13.

The noise criteria are expected to be exceeded at the nearest receiver. This receiver is owned by Terramin
and can be vacated if required.

Table 8: Predicted noise levels

Location Noise criteria Leq, DB(A) Predicted noise level

Nearest receiver (Primary 45 60
Production)- NE of the site

Second nearest receiver (Primary | 45 45
Production)- SW of the site

Worst case- residential 43 <35

Worst case- rural living 40 <35

» GOLDER 45



18 January 2019 1791136-004-R-Rev0

HYDROSTOR COMPRESSED-AIR

#l PROJECT NUMBER A180192
RAWN BY Jc

DI

DATE ISSUED 7 January 2019
CLIENT Golder/Hyrostor
IMAGERY (c) Google

Legend
@ Hydrostor facility

Bl 35-40
40-45
45-50
50- 55
>55
Receivers - Zone [Night Criteria dB(A)]
® Rural Industry [45]
© Residential [43]
© Rural Living [40]

N

] 250 500 750 m

Datun GDAS4, Projection MGA ZONE 54

www.resonate-consultants.cor

Figure 13: Noise contours

9.7.3 Vibration modelling

During operation, the predicted peak particle velocity is expected to be less than 0.2 mm/s at all surrounding
residential receiver locations and is not expected to generate levels of vibration which would exceed any of
the relevant vibration criteria.

Construction phase vibration will be minor and temporary.

9.74 Potential interaction and management

The Project design has incorporated noise mitigation measures for the compressor and the expander, the two
noisiest items of plant which will ensure compliance with the relevant noise criteria at all surrounding non-
associated receivers. The acoustic enclosure will be constructed in accordance with the recommended
specifications listed in Appendix E.

The residential building north east of the site (nearest sensitive receiver), at which adopted noise criteria may
be exceeded, is owned by Terramin and can be vacated, if required, and leased by Hydrostor. Appropriate
negotiations with Terramin and the existing tenants will be undertaken.

Vibration levels from the operation of the facility are predicted to comply with the nominated vibration criteria
at all surrounding receivers.

A Noise and Vibration Management Plan will be implemented during construction of the Project to ensure
temporary construction impacts are minimised.
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9.8 Surface water

The Mine is situated at the boundary of two catchments (referred to as the northern and southern catchments)
that contribute to the Angas River (1.5 km south west of the site). The Project site is within the northern
catchment which has a total area of approximately 730 ha. The northern catchment was characterised
(Terramin, 2017) as extending to the east of the Mining Lease for approximately 2.5 km and to the north
approximately 4 km.

9.8.1 Mine surface water management

For surface water management during mining activities, the Mine was categorised in two zones; the “dirty
zone” and the “clean zone” (Figure 14). The “dirty zone” included majority of the Mine operations and was
identified as a potentially contaminated area. Drainage infrastructure at the Mine site was set up such that
surface water from the “dirty zone” is directed into the boxcut or raw water pond and surface water within the
“clean zone” is directed to bypass the “dirty zone” to natural/existing drainage lines. Monitoring of the Angas
River and Burnside Creek was undertaken to confirm surface water from the Mine was not adversely
impacting surface water quality.

Additionally, the Tailing Storage Facility (TSF) and process ponds were designed to ensure zero discharge of
contaminated waste.
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Figure 14: Terramin surface water management zones
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A sediment control system was installed throughout the “clean zone” (Figure 15), and specifically at the front
entrance and visitors viewing area, to slow the velocity of runoff water and settle sediments prior to it entering
natural drainage lines. Surface water in the “clean zone” that does not exit through the front entrance is
directed to a silt retention dam constructed south west of the TSF.

Vistitors Viewing
Area Monitoring
Location

Pre wetland
Monitoring Location

LEGEND

--Surhn Drainage

Systems

- St Traps.

G =Silt retention Dam

Figure 15: Stormwater management (source: Terramin, 2017)

9.8.2 Potential interaction and management

The main Project infrastructure is within Terramin’s allocated “clean zone”. The construction and operation of
the facility is not expected to have an adverse impact on surface water, either from contamination or
sedimentation.

The existing sediment control system will not be disturbed by the Project infrastructure. Runoff from the
Project site will exit the Mine either via the existing sediment control system to the east, or new sediment
control infrastructure constructed to the west (along the western access track).
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Surface water that accumulates on top of the reservoir cover will be discharged to a vacant area of the Project
site (Figure 6). This water will be conveyed via a level spreader to slow the velocity of the runoff.

Temporary construction works will be undertaken in Terramin’s allocated “dirty zone” including installation of
water and air pipelines and access to the underground workings through the box cut. These works will not
disturb the existing surface water management in this zone.

Construction activities will be managed in accordance with the EMP and the existing surface water monitoring
commitments will continue, in accordance with the Closure Criteria including:

m  Turbidity monitoring at existing remote telemetry stream gauge locations

m Surface water quality monitoring at the potential discharge point to the Angas River and an upstream
location.

9.9 Groundwater

Since operations ceased at the Mine, the box cut and underground mine workings have been inundated with
water. Therefore, a large volume of water will need to be removed from the Mine and disposed of, prior to and
during construction.

Dewatering was also required during mining activities. Detailed investigation and modelling was undertaken
prior to mining activities to ensure the dewatering and water disposal strategy (through re-injection) would not
adversely impact on the groundwater quantity and quality in the area, and the Angas River, approximately

1.5 km from the site. Monitoring of groundwater levels and quality was undertaken during and following mining
activities to validate the model and confirm that the dewatering and re-injection was not having adverse
impacts.

This information has been used to inform the Construction Dewatering and Recharge Requirements
investigation for Hydrostor (Appendix F). The investigation was undertaken by Golder to summarise the
history of the groundwater monitoring and impacts from mining operations; develop a dewatering and re-
injection strategy for the Project; assess potential risks to groundwater and the Angas River; and ensure risks
can be appropriately mitigated.

The detailed investigation and modelling is included in Appendix F. Below is a summary of the hydrogeology;
mining operations; proposed dewatering and re-injection strategy; potential risks associated with the strategy;
and proposed mitigation measures.

9.9.1 Hydrogeology

AWE undertook hydrogeological investigations at the Mine between 2005 and 2007 (Figure 16). Relevant
information from these investigations regarding the hydrogeology of the area is summarised below.

m The main aquifers are shown on Figure 17 and include:

= Tertiary and Quaternary Sediments — a shallow water table aquifer which ranges in thickness from
2.5 m to 27 m at the Mine. Drilling investigations conducted at the site indicated that aquifers occur in
these sediments on a local and discontinuous basis only. The Tertiary and Quaternary water table
aquifer is separated from the underlying fractured rock aquifer by a ~20 m thick layer of highly
weathered and kaolinized metasediments, which behaves as a confining layer

® Fractured Cambrian Bedrock —the Cambrian Fractured Rock Aquifer (FRA) represents the main
groundwater-bearing zone occurring in discrete fractures from about 40 m to 70 m below ground
level (bgl). There is some evidence of deeper water-transmitting fractures from about 100 to 125 m
bgl. The fracture strike is slightly west of due north, with WNW — ESE, and NNE — SSW components;
this fracture strike controls groundwater flow (preferential flow occurs along strike)
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m  Pre-mining elevation data from the monitoring wells within the Cambrian FRA (regional aquifer) indicated
that groundwater flows across the site from north to south with a relatively gentle hydraulic gradient

m  Groundwater salinity of the Cambrian FRA ranged from 13,000 mg/L to 22,500 mg/L and therefore
represented an aquifer with few beneficial uses

m Acid base accounting undertaken on the material to be mined identified potentially acid forming (PAF)
zones within the Mine, as well as indicating that waste rock was expected to be sulphidic and PAF. This
indicated a potential for Acid Mine Drainage (AMD) mobilisation (which occurs because of oxidation of
sulphidic rock via exposure to air, forming sulphuric acid) to occur and cause contamination to
groundwater or surface water from acidity and dissolved metals.

;
AT

Figure 16: Groundwater investigation locations
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Tertiary sands and clays

-

Figure 17: East to west conceptual geological section showing the mine decline

9.9.2 Groundwater management during mining

Mine operations started with development of the box cut in August 2007 and the decline in September 2008.
The total underground development (tunnels) of the mine was more than 10 km to a total mine depth of
400 m bgl.

Mining was conducted below the water table in the Cambrian FRA and mine dewatering reduced the
groundwater levels around the Mine using a Water Allocation equal to 271 ML/year. Groundwater pumped
from the mine was injected back into the surrounding aquifer via Managed Aquifer Recharge (MAR). Terramin
used up to six wells to inject up to 1.3 ML/d (15 L/s) of mine water.

The mine was put into care and maintenance in 2013. The stope voids created were subsequently backfilled
using a mixture of cemented rockfill, loose rock fill or cemented tailings (paste) fill. Dewatering ceased, and
the Mine was allowed to flood. Groundwater recovery was accelerated during the first year to reduce the
effects of oxidation on wall rock and backfill (and potential subsequent AMD mobilisation) by flooding the mine
void with groundwater pumped from the surrounding injection wells into the decline. After the first year,
groundwater in the mine continued to rise from natural groundwater inflows.

9.9.3 Proposed dewatering and reinjection strategy

Construction dewatering strategy

As the underground mine and box cut are currently flooded, construction dewatering of the box cut and
underground mine workings will be required over a 4 month period to enable access to the decline and allow
construction of the underground infrastructure. Dewatering will be undertaken independently of the
Development Approval, under the provisions of the NRM Act and EP Act.

Dewatering rates for this project will be higher at the beginning than those used during Mine dewatering, with
a requirement for over pumping to remove standing water stored in the box cut and mine workings. Once this
has been achieved, ongoing dewatering will be required during the construction phase to maintain
groundwater levels beneath the construction depth (240 m bgl).

The total volume of water to be pumped from the mine has been estimated at 184 ML, plus an additional
contribution of surface runoff and ongoing groundwater flows into underground mine workings (estimated at
0.74 ML/d).

Additional groundwater allocation is likely to be required during construction dewatering depending on what
time in the water use year dewatering commences.

(> GOLDER 51



18 January 2019 1791136-004-R-Rev0

Operational dewatering requirements

After construction and commissioning of the Project, access to the underground cavern will be maintained for
up to five years to allow for research, validation and monitoring activities. Continual dewatering of the Mine
void will be required during this period. After a maximum of five years, the void will be flooded and sealed, and
no further access will be required.

The volume pumped during operation will depend on the timeframe and is expected to be up to 270 MW per
year. The current allocation will be sufficient for the ongoing operational dewatering.

Re-injection strategy

Groundwater pumped from the Mine during dewatering will be re-injected back into the surrounding Cambrian
FRA using the same approach as was successfully implemented by Terramin from 2008 to 2013 (MAR). As
such, the potential risks of the dewatering and MAR strategy on the groundwater and the Angas River are well
understood.

The initial mine dewatering will occur over a period of 4 months which will require a dewatering and injection

rate of 2.1 ML/d. Eight injection wells will be required to meet this dewatering demand (two existing wells and
six new wells). Safe injection pressures will be assessed for the new injection wells to ensure there is no risk
of surface expression to any poorly sealed exploration holes.

Once the standing water is pumped from mine void and box cut, ongoing mine dewatering at much lower rates
will be required to maintain groundwater levels below the construction depth. Ongoing dewatering rates are
expected to be in the order of 8.5 L/s (0.74 ML/d) and will require the use of less injection wells (or lower
required injection rates per well).

Water will be monitoring and treated (if required) prior to re-injection to match the background groundwater
quality.
9.94 Monitored risks from dewatering and MAR

The potential risks to groundwater and the Angas River were closely monitoring during and following mining
operations, and were found to be negligible, as shown in Table 9.

Table 9: Risks monitored during and following mining operations and monitoring results

Potential risk Monitoring result

Impacts of re-injection Groundwater level monitoring undertaken at targeted locations between the
on groundwater levels Mine and Angas River showed a negligible groundwater level response to

and the potential for MAR in this area, indicating that the MAR operation was unlikely to have
discharge of saline resulted in discharge of saline groundwater to the Angas River. Conversely,
groundwater to the injection water tended to flow towards the underground mine and was

Angas River maintained by a cone of depression (Terramin, 2017). The extent of the cone

of depression was inferred to be < 1 km from the mine.

Impact of re-injection No adverse groundwater quality impacts were detected.
on groundwater quality

. There were no groundwater users in the area.
and beneficial uses
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Potential risk Monitoring resuit

Potential for AMD Since the mine was put into care and maintenance in 2013, monitoring of

mobilisation following water quality parameters including pH, sulphate and key metals at several

mine closure and underground sampling points following flooding of the mine indicated that

flooding of the water quality parameters remained stable and there was no adverse impact

backfilled Mine to water quality as a result of potential AMD mobilisation.

Upward leakage of The Tertiary water table aquifer is separated from the underlying fractured rock

saline water to the aquifer by a ~20 m thick layer of highly weathered and kaolinized

Tertiary Aquifer from metasediments, which behaves as a confining layer.

over-pressurisation due . . . L

to re-injection Infc?rmgtlon -prowfietd b-y Terramin s-ugge.sted that Sfafe |n1§ct|on pressures were
maintained in all injection wells during Mine operation which avoided upward
leakage of saline groundwater water to the Tertiary Aquifer as a result of
failure of the overlying confining layer (weathered zone).

9.9.5 Potential interaction and mitigation

Based on the existing data collected, and the additional modelling undertaken by Golder in consideration of
the proposed dewatering and MAR strategy, the impacts to groundwater and freshwater ecosystems
surrounding the Project are expected to be negligible based on the following:

m The dewatering and re-injection strategy is not expected to have a long-term impact on groundwater
levels nor cause saline groundwater discharge to the Angas River

m  Water will be monitored and treated (if required) prior to re-injection to match the background
groundwater quality.

m Noimpacts to water quality are expected because of AMD mobilisation

m  Well design will be assessed for new injection wells considering the risk of surface expression to any
poorly sealed exploration holes, to ensure safe injection pressures will be achieved, preventing upward
leakage of saline groundwater to the Tertiary Aquifer

Water removed from the box cut and mine void may require treatment to ensure there is no adverse impact
from reinjecting. Treatment of water prior to reinjection will be undertaken using one of two options, depending
on the level of contamination of the water extracted from the mine, as follows:

1) Treatment using Lamellar Plate Separators (LSP), similar to the type and size used to manage water
treatment as part of the previous mining operations, sized and specified to meet the environmental
discharge requirements for the dewatering activities

2)  Treatment with an Oxidative Filtration System (OFS) which has the potential to provide a more effective
and efficient means of water treatment.

The functional design goal of pre-injection water quality treatment to achieve final injectant water quality equal
to ambient aquifer conditions or within agreed guideline values that reflect the environmental values of the
targeted groundwater resource. Source water characterisation and treatment will likely need to be a dynamic
and ongoing process as water quality may change as pumping from the mine void progresses.

Waste resulting from water treatment will be disposed offsite by an appropriately licenced contractor.

In addition to Terramin’s water allocation (which will be temporarily transferred to Hydrostor), additional water
allocations from the target aquifer will be sourced and temporarily transferred for the required construction
dewatering volume. Based on information from the DEW, additional allocations are available for purchase.
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Appropriate permits for installation of injection wells and for drainage into an aquifer will be obtained.

The air storage cavern will be treated with shotcrete to ensure there is no interaction between the system and
surrounding geology/groundwater aquifers.

Groundwater level and quality monitoring will continue, in accordance with the Closure Criteria.

9.10 Soil contamination

A Baseline Contamination Study was undertaken by Tonkin in 2005 (Terramin, 2017) which involved sampling
and analysis of a range of potential contaminants of concern. The results indicated concentrations of metals in
some samples, specifically arsenic, lead, zinc, manganese and copper, exceeded the selected criteria. The
sample collected near the Project footprint contained elevated concentrations of the metals listed. The Project
site is within the footprint of the surface extension of the ore body, as was the case for the metal exceedances
across the site (except for arsenic).

Some activities during mining operations have the potential to have caused contamination at the Mine site.
Terramin categorised the site in two zones; the ‘clean zone’ and the ‘dirty zone’ Figure 14. Activities

undertaken in the ‘clean zone’ during mining operations had a low potential of causing contamination. The
‘dirty zone’ included majority of the Mine operations and was identified as a potentially contaminated area.

9.10.1 Potential interaction and management

The Project is largely sited within the ‘clean zone’ and therefore has a low potential for encountering
contaminated soil, other than the elevated metals expected to be naturally occurring due to the proximity to
the surface extension of the ore body. A Baseline Contamination Assessment is being undertaken by
Hydrostor to document the contamination status of the Lease area and ensure it is suitable for the intended
land use.

The risks of contamination as a result of the Project are considered low and associated with the unlikely loss
of containment/accidental spills only.

An EMP and Emergency Response Plan will be implemented to ensure the risk of site contamination from
construction and operational activities is negligible.

A contamination assessment will be undertaken at the extinguishment of Hydrostor’s Lease to ensure that the
Project has not caused contamination and the site is suitable for the intended future land use. As part of the
Lease agreement, Hydrostor will be required to remediate any contamination caused.

9.11 Traffic and transport network

Hydrostor engaged independent traffic planners and engineers to examine the suitability of the existing Mine
access point in relation to the existing road network, as well as the condition and capability of the network to
accommodate the predicted vehicle movements (Appendix D).

The majority of heavy vehicle movements in the construction period will be via the Strathalbyn to Callington
Road which joins the South Eastern Freeway at Callington. This assumes that most construction components
will be sourced from the Port Adelaide Region. Relatively high volumes of light traffic are also expected to be
created through the construction period. This traffic is expected to access the site from the north east (via
South Eastern Freeway/Callington Road) and from Strathalbyn to the south west (via Callington
Road/Strathalbyn). A minor amount of operational traffic is expected, along these same traffic routes.

The South Eastern Freeway and Callington Road are both major transport routes and are registered as 26 m
B-Double freight routes. These road networks have minimal residences and have accommodated heavy loads
in the past, during development and operation of the Mine.

» GOLDER 54



18 January 2019 1791136-004-R-Rev0

Based on data sources from Location SA Map Viewer, and presented by WGA (WGA, 2018), the existing
Annual Average Daily Traffic volume (AADT) on Callington Road for 2018 was estimated to be 2,400. The
percentage of heavy vehicles was 13.5 %.

The construction traffic will access the Project from the existing central Mine access point located off
Callington Road. The existing access point consists of a T-Junction with a channelised right turn lane (CHR)
and an auxiliary left turn lane (AUL) into the site.

The minor amount of operational traffic will access the site via the existing car park access point on the
western boundary of the site. Given operational traffic will be trivial (i.e. no more than one vehicle per day), it
has not been further assessed (Note that Appendix D includes a higher number of operational traffic utilising
the central Mine access point).

9.11.1 Construction Traffic Access Assessment

The assessment indicated that the existing CHR and AUL comply with the minimum requirements stated in
the Austroads Guide to Traffic Management Part 6 (2017) and Guide to Road Design Part 4A (2017) for the
applicable design speed.

The minimum sight distance requirements for intersections are achieved at the existing access point including
approach site distance (ASD), safe intersection sight distance (SISD) and minimum gap sight distance
(MGSD), in accordance with Austroads Guide to Road Design Part 4A (2017).

The existing pavement at the access point was in generally good condition with minimal works required
outside of general maintenance requirements.

9.11.2 Potential interaction and management

Road conditions along Callington Road (i.e. access points, turning lanes etc.) will not be adversely impacted
by the Project.

Traffic will be generated through the approximate 8 month construction period including the following
activities:

m Site preparation including delivery of site materials, temporary facilities and construction compounds
m  Delivery of plant and machinery

m  Delivery of equipment and materials

m  Access to the site by construction personnel.

On average, an additional 64 equivalent vehicle trips are expected per day during construction including 60
light vehicle trips and 4 heavy vehicle trips.

In the context of the existing traffic on Callington Road, construction of the Project is expected to have a short
term and minimal impact on the traffic volumes. Although the traffic volumes and percentage of heavy vehicles
may slightly increase on Callington Road (Table 10), this is an existing gazetted freight route with minimal
residences and generally good pavement conditions.
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Table 10: Network traffic impact on Callington Road

AADT Daily no. of heavy vehicles

Existing Forecast Increase Existing Forecast

2,800 2,870 2.5% 324 324

Management of construction traffic will be considered within a Traffic Management Plan (TMP) developed and
implemented by the construction contractor. The TMP will be used to ensure the safety of all road users and
may include measures such as appropriate notice and signage during peak periods of construction.

Permanent signage to indicate the position of the Project access point will also be considered to reduce the
risk of vehicles missing the access point.

Appropriate approvals will be obtained from DPTI for oversize/overmass vehicles accessing the Project during
construction.

9.12 Heritage
9.12.1 Aboriginal heritage

A search of the Department of State Development Aboriginal Affairs and Reconciliation (DSD-AAR) register
was undertaken prior to mining operations. The register had no entries for Aboriginal heritage sites within the
Project (or greater Mine site) footprint. The Ngarrindjeri Heritage Committee was also invited to undertake a
heritage survey of the Mine site, however they did not consider it necessary at the time.

9.12.2 European heritage

A number Local and State heritage listed (under Heritage Places Act 1993) features exist in Strathalbyn. The
closest heritage listed place is more than 1.3 km from the Project site.

9.12.3 Potential interaction and management

The Project is not expected to have any interactions with Local or State heritage listed places.

Based on the Project being developed within the already disturbed Mine footprint, there is a low risk of
encountering Aboriginal sites during construction and operation.

Site inductions, in accordance with the EMP, will include consideration of Aboriginal heritage, including
indicators of encountering Aboriginal sites or artefacts, a ‘chance finds' procedure and obligations under the
Aboriginal Heritage Act 1988.

9.13 Native Title

There are no Native Title Claims or applications registered over the Mine site.

9.14 Visual amenity

The impact of the Project on visual amenity is expected to be minor based on the following:
m  The Project is set back approximately 80 m from Callington road, behind existing vegetation screening

m The Project has been designed to concentrate the infrastructure in the eastern portion of the Project site,
close to the Mine infrastructure, to minimise the potential visual impact.

m  External structures will be less than 12 m in height and will be built of muted and natural colours

m  The view of the infrastructure from Callington Road will be similar to that of an agricultural shed
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m  The reservoir will be constructed of earthen dam walls which will be revegetated with shallow rooted,
local native species

m  Construction will be undertaken generally during daylight hours, and therefore there will be no light
spillage impacts to neighbouring sensitive receptors.

10.0 SOCIAL ENVIRONMENT AND CONSULTATION
10.1 Population of Strathalbyn

Strathalbyn lies at the eastern extent of the Fleurieu Peninsula and is known as an historic and picturesque
township. The town is historically a rural centre for surrounding agricultural land and is in relatively close
proximity to larger population centres such as Murray Bridge, Adelaide and Victor Harbor.

The general population statistics of Strathalbyn and the Alexandrina Council (Local Government area) are
provided in Table 11 and compared to South Australia.

Table 11: General population statistics of Strathalbyn, Alexandrina Council and South Australia form Census
(ABS, 2016)

Strathalbyn Alexandrina Council South Australia
Population 6,504 26,792 1,676,647
Gender 3,417 female 13,271 female 850,652 female

3,091 male 12,601 male 825,995 male
Anchor employment Health care Health care Health care
industry Retail Agriculture, forestry

and fishing

Labour force, (participation | 2,499 (53.3) 2,445 (49) 806,589 (48.1)
rate %)
Unemployment 156 (5.5) 624 (5.8) 60,488 (7.5)
(Unemployment rate %)
Median age 45 51 38
Median weekly income 542 522 600
(personal, $)

10.2 Socio-economic

The median weekly wage for people 15 years and over in Strathalbyn was $542, which is only slightly below
the South Australian average ($600), and lower than the Australian average ($662).

The main employment industry (2016) in the Alexandrina Council as well as the Strathalbyn township was
health care and social assistance. Other main industries included retail trade and construction.

The Socio-Economic Index for Areas (SEIFA) is a suite of four summary measures that have been created
from 2011 Census data to investigate different variables of socio-economic conditions by geographic areas.
The four SEIFA indices are:
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m Index of Relative Socio-economic Advantage and Disadvantage: is a continuum of advantage (high
values) to disadvantage (low values) and is derived from Census variables related to both advantage and
disadvantage.

m Index of Relative Socio-economic Disadvantage: focuses primarily on disadvantage and is derived from
Census variables such as low income, low educational attainment, unemployment, and dwellings without
motor vehicles.

m Index of Economic Resources: focuses on financial aspects of advantage and disadvantage, using
Census variables relating to residents' incomes, housing expenditure and assets.

m Index of Education and Occupation: includes census variables relating to the educational attainment,
employment and vocational skills.

The Socio-Economic Indices for Alexandrina Council indicates a relatively low level of disadvantage when
compared to South Australia. It ranks 42nd (out of 71) in the index of relative socio-economic disadvantage.
Strathalbyn is also within the least disadvantaged areas of the Council.

10.3 Employment

The Project will require a workforce of approximately 30 full-time skilled employees during construction. Based
on existing industries in the area, it is expected that majority of this workforce will come from the Strathalbyn
district. Major centres such as Murray Bridge and Adelaide will provide a back-up source of employees for
specific roles.

As this Project is intended to be a showcase of an alternative use for mining infrastructure, it is anticipated that
it will be the first of many projects in regional areas of South Australia. Additional projects are expected to be
larger in scale, providing greater employment opportunities and attracting more people to South Australia, and
especially in regional areas which may be experiencing increased unemployment rates due to mining
operations closing.

10.4 Engagement approach

Hydrostor has utilised the existing community consultation network, established by Terramin through the
mining operations, to engage with the community. The Strathalbyn Community Consultative Committee
(SCCC) has been the main conduit for Hydrostor to reach out to the community and welcome feedback on the
proposed development. Hydrostor will continue to engage with the community through the SCCC regularly
throughout construction and at appropriate times during operation of the Project.

Hydrostor has also undertaken extensive consultation with regulatory bodies (including DEM, DEW and EPA)
to communicate the intent of the Project and to determine the key technical areas of interest. Discussions
have included problem solving sessions to ensure Project design and risk mitigation measures adequately
address the potential issues raised by the regulatory bodies with the aim of providing confidence that the
Project team is committed to mutually beneficial outcomes.
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11.0 CONCLUSION

Hydrostor’s proposal to bring A-CAES to South Australia will provide an alternative bulk energy storage
solution that is relatively low cost, emission free and provides a positive end-of-life option for decommissioned
mining assets.

The nature of the development and siting at the Angas Zine Mine result in an inherently low environmental
footprint. Where potential risks were identified through review of existing information, technical studies and
liaison with regulators, the Project and construction methodology has been designed to ensure they can be
adequately mitigated, including:

m Positioning the facility to avoid removal of native vegetation

m Noise attenuation measures on the above ground infrastructure to ensure no unacceptable impacts to
the surrounding residents

m Siting the facility adjacent mining infrastructure and behind vegetation screening to protect the amenity of
the area

m A dewatering and re-injection strategy that protects groundwater quality and quantity

The Project was also reviewed against Terramin’s obligations under the Mining Act and the Alexandrina
Council Development Plan, and there were no items identified that would preclude the development.

Hydrostor intends for this Project to be the first of many A-CAES Projects in South Australia and wider
Australia, representing an important development for future investment. Hydrostor seeks Development
Approval consent to enable procurement processes and ensure the Project’s construction in 2019.

12.0 IMPORTANT INFORMATION

Your attention is drawn to the document — “Important Information”, which is included in Appendix H of this
report. The statements presented in this document are intended to advise you of what your realistic
expectations of this report should be. The document is not intended to reduce the level of responsibility
accepted by Golder Associates, but rather to ensure that all parties who may rely on this report are aware of
the responsibilities each assumes in so doing.
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Product Register Search (CT 6032/127)

) Date/Time 18/01/2019 11:17AM
Government of South Australia
@ T Customer Reference 1791136
N Transport and infrastructure Order ID 20190118003795
Cost $28.75

REAL PROPERTY ACT, 1886

The Registrar-General certifies that this Title Register Search displays the records
maintained in the Register Book and other notations at the time of searching.

& 5

South Aunstralia
Certificate of Title - Volume 6032 Folio 127
Parent Title(s) CT 6016/975

Creating Dealing(s) RTC 11108379
Title Issued 23/03/2009 Edition 2 Edition Issued 13/05/2009

Estate Type

FEE SIMPLE

Registered Proprietor

TERRAMIN AUSTRALIA LTD. (ACN: 062 576 238)
OF LEVEL 22/91 KING WILLIAM STREET ADELAIDE SA 5000

Description of Land
ALLOTMENT 14 DEPOSITED PLAN 77134

IN THE AREA NAMED STRATHALBYN
HUNDRED OF STRATHALBYN

Easements

SUBJECT TO EASEMENT(S) OVER THE LAND MARKED C FOR THE TRANSMISSION OF ELECTRICITY BY
OVERHEAD CABLE (RTC 11108379)

SUBJECT TO EASEMENT(S) OVER THE LAND MARKED F FOR THE TRANSMISSION OF ELECTRICITY BY
UNDERGROUND CABLE (RTC 11108379)

SUBJECT TO EASEMENT(S) OVER THE LAND MARKED D FOR DRAINAGE PURPOSES (RTC 11108379)
SUBJECT TO EASEMENT(S) OVER THE LAND MARKED D FOR SEWERAGE PURPOSES (RTC 11108379)
SUBJECT TO EASEMENT(S) OVER THE LAND MARKED D FOR WATER SUPPLY PURPOSES (RTC 11108379)
SUBJECT TO FREE AND UNRESTRICTED RIGHT(S) OF WAY OVER THE LAND MARKED D (RTC 11108379)

Schedule of Dealings

Dealing Number Description

10716992 MORTGAGE TO INVESTEC BANK (AUSTRALIA) LTD.
Notations

Dealings Affecting Title NIL

Priority Notices NIL

Notations on Plan NIL

Registrar-General's Notes
APPROVED FX57454

Administrative Interests NIL
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Product Register Search (CT 6032/127)

) Date/Time 18/01/2019 11:17AM
Government of South Australia
@ T Customer Reference 1791136
N Transport and infrastructure Order ID 20190118003795
Cost $28.75
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Product Register Search (CT 6032/127)

) Date/Time 18/01/2019 11:17AM
Government of South Australia
@ T Customer Reference 1791136
N Transport and infrastructure Order ID 20190118003795
Cost $28.75
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Product Register Search (CT 6032/124)

) Date/Time 18/01/2019 11:20AM
Government of South Australia
@ T Customer Reference 1791136
N Transport and infrastructure Order ID 20190118003861
Cost $28.75

REAL PROPERTY ACT, 1886

The Registrar-General certifies that this Title Register Search displays the records
maintained in the Register Book and other notations at the time of searching.

& 5

South Aunstralia
Certificate of Title - Volume 6032 Folio 124
Parent Title(s) CT 6016/975, CT 6017/399
Creating Dealing(s) RTC 11108379
Title Issued 23/03/2009 Edition 2 Edition Issued 09/05/2012
Estate Type
FEE SIMPLE

Registered Proprietor
CKI UTILITIES DEVELOPMENT LTD. (ACN: 090 718 880)
OF 1 ANZAC HIGHWAY KESWICK SA 5035
51/200 SHARE
PAI UTILITIES DEVELOPMENT LTD. (ACN: 090 718 951)
OF 1 ANZAC HIGHWAY KESWICK SA 5035
51/200 SHARE
SPARK INFRASTRUCTURE SA (NO. 1) PTY. LTD. (ACN: 091 142 380)
OF 1 ANZAC HIGHWAY KESWICK SA 5035
30 /200 SHARE
SPARK INFRASTRUCTURE SA (NO. 2) PTY. LTD. (ACN: 091 143 038)
OF 1 ANZAC HIGHWAY KESWICK SA 5035
38 /200 SHARE
SPARK INFRASTRUCTURE SA (NO. 3) PTY. LTD. (ACN: 091 142 362)

OF 1 ANZAC HIGHWAY KESWICK SA 5035
30 /200 SHARE

Description of Land
ALLOTMENT 11 DEPOSITED PLAN 77134

IN THE AREA NAMED STRATHALBYN
HUNDRED OF STRATHALBYN

Easements

TOGETHER WITH EASEMENT(S) OVER THE LAND MARKED D FOR WATER SUPPLY PURPOSES (RTC 11108379)
TOGETHER WITH EASEMENT(S) OVER THE LAND MARKED D FOR SEWERAGE PURPOSES (RTC 11108379)
TOGETHER WITH EASEMENT(S) OVER THE LAND MARKED D FOR DRAINAGE PURPOSES (RTC 11108379)
TOGETHER WITH FREE AND UNRESTRICTED RIGHT(S) OF WAY OVER THE LAND MARKED D (RTC 11108379)

Schedule of Dealings

NIL
Notations
Dealings Affecting Title NIL
NIL
Land Services Page 1 of 4
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m Government of South Australia
\&j/ Dipariment of Fanning

Product

Date/Time

Customer Reference
Order ID

Cost

Register Search (CT 6032/124)
18/01/2019 11:20AM

1791136

20190118003861

$28.75

Priority Notices

Notations on Plan NIL
Registrar-General's Notes NIL
Administrative Interests NIL

Land Services

Page 2 of 4
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Product Register Search (CT 6032/124)

) Date/Time 18/01/2019 11:20AM
Government of South Australia
@ T Customer Reference 1791136
N Transport and infrastructure Order ID 20190118003861
Cost $28.75
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Product Register Search (CT 6032/124)

) Date/Time 18/01/2019 11:20AM
Government of South Australia
@ T Customer Reference 1791136
N Transport and infrastructure Order ID 20190118003861
Cost $28.75

D28694

|
| | 12
a1 2,
A Al
20
TN
ENLARGEMENT E3
SCALE METRES
0 10 20 30 40 50 125
Land Services Page 4 of 4

Copyright Privacy Disclaimer: www.sailis.sa.gov.au/home/showCopyright www.sailis.sa.gov.au/home/showPrivacyStatement www.sailis.sa.gov.au’home/showDisclaimer



18 January 2019 1791136-004-R-Rev0

APPENDIX B

Preliminary Decommissioning Plan
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1.0 INTRODUCTION

Hydrostor Australia Pty Ltd is proposing to develop, build and operate the Angas Advanced Compressed Air
Energy Storage (A-CAES) Facility (the Project) at the Angas Zinc Mine (the Mine) in Strathalbyn, South
Australia.

This Preliminary Decommissioning Plan (PDP) has been prepared to describe the framework and strategies to
facilitate a range of future land use options, at the extinguishment of Hydrostor’s lease.

The broad objectives of the PDP are to:

m  Protect the environment and public health and safety by using safe and responsible decommissioning
practices

m Reduce or eliminate adverse environmental impacts post decommissioning

m  Establish conditions to meet agreed land use options

m Provide an estimated schedule for life of plant.

The PDP will also be useful in forward planning for decommissioning and rehabilitation costing.

1.1 Approvals and legislation

The Project will be assessed under Section 49(1)(a) of the Development Act (Development Act) 71993,
including submission of a Development Application Report (DAR) to the South Australian Government through
the State Commission Assessment Panel (SCAP).

This PDP will support the DAR in describing the final state of the land following extinguishment of Hydrostor’s
lease and guiding closure and rehabilitation commitments.

The Project’s decommissioning will be in accordance with relevant legislation including:

m  Development Act 1993

m  Environmental Protection Act 1993

m  National Environment Protection (Assessment of Site Contamination) Measures 1999

m  Work Health and Safety Act 2012

m  National Electricity Rules, Version 107 (Australian Energy Market Commission, 2018).

The Project’s decommissioning activities will also need to consider Terramin’s closure obligations that have
been developed in accordance with the Mining Act 1971 (the Mining Act).

Terramin has developed a closure plan for the site which ensures that:
m  Mining Lease conditions are satisfied

m The mine site including final landforms are chemically, geomorphologically, ecologically and structurally
stable

m Risks to health and safety of the public and fauna are as low as reasonably practical
m Visual amenity is consistent with or improved compared to baseline conditions.

The decommissioning plan has been prepared in consideration of Terramin’s closure commitments and will
ensure the land use options protected through Mine closure are not compromised.

» GOLDER 1
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2.0 PROJECT DESCRIPTION
2.1 Location and land use

The Project is proposed for a portion of the Mine south of Callington Road, approximately 2.6 km north east of
the Strathalbyn township.

The Project components will be situated in the north western corner of the Mine (Figure 1) which is currently
used for car parking and includes a transformer, noise and visual bunding and hard waste storage.

» GOLDER
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2.2 The Project

The project will use the existing mine decline to gain access to 240 m below ground level (bgl). There, the
subsurface infrastructure will include an underground air storage cavern connected to the surface via water
and air lines.

When the system is charging (i.e. at times of surplus energy on the grid), electricity runs an air compressor to
pipe compressed air from the surface into the air storage cavern, displacing water up the shaft and into the
surface reservoir. The heat generated when compressing the air is captured and stored as hot water in a
thermal store for use in electricity generation.

When electricity is needed (i.e. at times of high energy demand on the grid), the system reverses the air flow
allowing hydrostatic pressure to force the air out of the air storage cavern and back to the surface where the
stored heat is added back into the air stream. The heated air travels through a turbo-expander that drives a
generator, efficiently converting the stored energy back into electricity for the consumer.

2.21 Surface Infrastructure

Proposed permanent surface infrastructure will include:
m  Water reservoir: with a capacity of approximately 13,000 m?

m  Electrical conversion plant: electrical drives (motors and generators), turbomachines (compressors and
turbines), the electrical gear (switch gear, protection, etc.), and the cooling system

m Thermal management system: heat exchangers, heat transfer fluid, storage tanks (hot and cold), and
associated pumps

m  Water treatment package: includes Reverse Osmosis (RO) plant and make-up water tank for thermal
system water requirements

2.2.2 Subsurface Infrastructure
The proposed subsurface infrastructure for this project includes:

m The air storage cavern
m Anair line connecting the air storage cavern to the surface

m A water line connecting the air storage cavern to the water reservoir

Underground electricity connection to the existing transformer

Injection bores

3.0 PRELIMINARY DECOMMISSIONING PLAN
3.1 Decommissioning objective

The main objectives of the decommissioning activities are to ensure:

m Risks to the environment and health and safety of the public and fauna are as low as reasonably
practical

m Visual amenity is consistent with or improved compared to baseline conditions.

m  Future land use options identified in Terramin’s Closure Plan are maintained

» GOLDER 4
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Detailed strategies for decommissioning will be progressively developed and outlined in the final
decommissioning plan for the site. Final land use and closure criteria will incorporate closure objectives as
negotiated between Hydrostor and the site owner, in consultation with the community and other relevant
stakeholders.

The site will be left in a state that does not compromise safety or the environment. It is envisioned that all
surface plant and equipment will be removed from the site and recycled or disposed of according to legislative
requirements at the time of decommissioning.

3.2 Plant and equipment

The final decommissioning plan will include a technical specification for the demolition of plant and equipment
in accordance with Australian Standard (AS) 2601-2001 — The demolition of structures. The standard sets out

the requirements and provides best practise guidance on the planning procedures for the demolition of a

structure.

A complete register of plant and equipment to be decommissioned and removed will be developed as part of
the final decommissioning plan. Table 1 provides a preliminary list of the plant and equipment with proposed

management actions.

Table 1: Preliminary register of plant and equipment

Plant/equipment Proposed management action

Surface infrastructure

Reservoir

Leave in place for future use (in consultation with land owner)

Electrical conversion plant

Removal - salvage

Cooling tower

Removal - salvage

Thermal storage tanks

Removal - salvage

Water tank

Leave in place for future use (in consultation with land owner)

Water treatment plant

Removal - salvage

Water pump

Leave in place for future use (in consultation with land owner)

Sub-surface infrastructure

Underground cavern

Flooded as per the existing Mine Closure Plan for the Angas Zinc
Mine.

Water and air pipes to cavern

Decommissioning by sealing with grout

Injection bores

Decommissioning by sealing with grout (unless otherwise required by
land owner)

Underground pipework

Removal - salvage, recycle or dispose

Electrical cables

De-energise and remove

Following the removal of infrastructure, the site will be rehabilitated in accordance with the agreed land use

scenario(s).

» GOLDER
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Environmental assessments will be undertaken as required including a soil contamination assessment and
subsidence assessment to confirm the site’s suitability for the proposed land use scenario, in accordance with
SA EPA guidance.

3.3 Materials management

Visual inspection of the site will be carried out regularly to ensure waste materials are disposed of
appropriately. Waste collection will be monitored on a weekly basis. Waste tracking documentation will be
monitored monthly.

The management strategies for waste will include the following elements:
m  Segregation of waste into separate waste streams for recycling or disposal
m Domestic and commercial waste will be periodically removed by a licensed contractor

m Segregation, storage and disposal of any hazardous materials in accordance with the appropriate
Australian Standards.

3.4 Environmental management

The management measures implemented during construction will be employed during decommissioning to
minimise the risk to the environment.

3.5 PDP review and scheduling
The PDP will be subject to internal review on a regular basis to ensure it remains relevant.

The final decommissioning plan will be prepared progressively and by no later than 12 months prior to
decommissioning. The preparation of the plan will be undertaken in consultation with the community and State
Government agencies.

» GOLDER 6
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Signature Page

Golder Associates Pty Ltd

(@uf% /K/f{// A

Hannah Keynes Lissa van Camp
Environmental Scientist Principal Environmental Consultant
HK/LvC/gp

Golder and the G logo are trademarks of Golder Associates Corporation

i\1. active\3. project\1791136 hyrdostor caes env south australia\correspondence out\004 appendices\b- pdp\1791136-007-r-rev1 pdp.docx
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APPENDIX C

Closure criteria

(> GOLDER



*(DD/VD /ueld 1sWaSeUB UOIINIISUOD 0} AW
10uInq ‘uBisaQ pajielaq Buipnpul zg xipuaddy 4O pue Y xipuaddy DI 8 ‘£'9°9 U0N3S) UBisap,
01 pa1anJIsu0d uaaq sey (T9 28ed uo -9 24nB14) WIOpuUe| 451 Y1 1By} SYIOM UOIIINIISUOD JO uona|dwod

aunso auiw 3s0d wiay

-Buoj| ay) Ul a11s duIW aY1 Jo ANUsWE [eNSIA 3Y) aA0IdWI 1SNW 935537 BYL "9G,
pue

apul a1els Sulin|jod-uou ‘3|qels e ul 3| sI s Y3 3Jnsu3 ‘9T
pue

e

YN VN WIOJpUE| 451 YUM UOIIIEIDIUI ON J13)4e 35u0 Lodal e Ul AJLIaA ||IM (UoNDESIES S Ddd 01) Hadxa payljenb Ajqexns pue juapuadapur uy 2)Is Y} BuIAe3| WOLY JUBWIPaS JUdARId pue seale PagunIsIp asifiqels ‘6T
2unsop suiw 3sod wisy
-Buoj ay1 Uy 3115 BuIW BY1 Jo ANUIWE [BNSIA BY) SA0IdWI ISNW 935537 BY "9G,
"(ov/vo Jueid pue
1uBWaBeURIA UONONIISUOD ‘USISaQ Pajie1aq zd XIpuaddy ‘dDIAl 8 ‘Z'T'S"G'9 UOI1IS) UBISap 01 PaldnJIsuod Ajp3uyapul 21e3s Sunnjjod-uou ‘a|qels e ul 33| I 93 Y3 aInsu3 ‘9T
uaaq sey (19 a8ed uo 5-9 24nS14) WIOJPUE| IND XO( [BULS Y] JBYL SHIOM UOIINIISUOD Jo uonajdwod pue!
VN VN| wuoypue| 1noxoq yum uonoesaul on 1€ 92U0 1odau e Ul AJuan [Im (uonoeysies s,Ddq 01) Ladxa paiyljenb Ajqelns pue jusapuadapul uy 31Is 3y SuIAB3| WOIY UBWIPaS 1USARId pUE SBae PACINISIP 3SI[IGels 6T
'sieah 9AIN23SU0D € 10 1A/eY/SBUUO] 90Z°Z UBYL S| le sanjeA Sulioyuow L -
pue {panalyoe sI 190D UOIIeIR33A %06 -
pue ‘y1dap WwESZ Aq Y1pIm WWQSZ SuIpaadxa Jou sal||nS pue S|l SJUBWUBGWS 3y} 404 -
pue {y1dap WwWOZ PUB YIPIM Ul WWOQOZ PIIIXD 10U Op SAI|INS pues|iy -
‘LD UBISaP!
souewopad Suimoljos ay1 Bunsaw Aq wus) 8uo| 3y ul wiojpue| 3|qeis Aj|ealuyaa10a8 pue Ajjeuoisosd
ue si (19 a3ed uo g-9 aun314) 4S1 9Y1 18Y1 ‘203 D17 ‘903 DI ‘703 DI 10} Pa123]|0d B1EP YSNOJyl JSpusLIns
YN VN wioypue| 451 YuMm uoipesaiul oN| 4oy uonedijdde oy Jod 25U salyIaA (UoNde)SIIES $,04 01) Ladxa paljienb Ajqens pue juspuadapul uy/| *a1s 3y} SuIAB3| WOIY JUBWIPAS UaAAId puE Seale PagunIsIp asI(Iqels ‘6T
$1e9A BAIIND3SUOD € 10} JA/EY/SBUUO] 907 7 UBY) SS3| 34 SaN|eA BuLIolUOW N1 -
PUE ‘PaA3IYIE S| 19A0D UONEISESA %06 -
pue ‘y1dap WWQSE PUe YIpIM WWOE P33dXa 10U Op sanS o s|jl -
‘a1 USISap!
souewuopad Suimoljos ay: Bunssw Aq wus) 8uo| 3y ul wiojpue| 3|qels Aj|euoisola pue Ajjedtuydaiosd
e aq ||im (19 a8ed uo g-g a1nB14) 12 X0q 3Y1 18y} ‘503 DIT ‘€03 DI 404 Pa323]|0d elep YSNOIY} JapuaLIns
VN VN| wuiogpue|1naxoq yum uonoesalul oN|  Joy uonesijdde o1 Jolid 83u0 salLIaA (UondEYSIIES 5,04 01) Ladxa palylenb Ajgeuns pue Juapuadapul uy| 311s Y1 BuIAB3| WOIY UBWIPSS 1UdABId PUE SBaE PACINISIP 3SI[IGelS 6T
*(5002) As|puiH pue Aem3uo]
13d se adeys anind [epiowsis Y1 UO 4N1eAIND WNWIXeW o siulod ay) se pajaidiaiul ale 1913we.ed ainsopd auiw 1s0d wua)
4oea 10} sp|oysaiyl Aljiqeureisns) sisAjeuy uonoung adesspue Aq paulyap se spjoysasyl Anjiqeureisns|  -8uo| ay) ul aus auiw 3y3 Jo Ajuswe [ensiA 3y} aAosduwl 1sNW 935537 3YL "9G]
ssed pue yoeaJ 03 padipaid Apusplyuod aq Aew ‘spusasl Aq 10 ‘paA3IYDE SABY PUB WLIOJPUE| 3|qe1S ‘B4eS pue!
© 0] pajel|iqeyal uaaq aAeY seale 451 PUe INIX0] B} UO S3NS 153 dAI1eIUaSAIdal JeY) Sale. [ Aj2)1uljapul 21e3s Sunnjjod-uou ‘a|qels e ul Ya| sl 1S 3yl 2ansu3 "9T
wioypue| 503 JI1 ‘€03 D11 “T03 DI WO BIEP PUE UOIEWIIOUI 3|qe|IeAR ||E 1eY] Japua.ns Joj uoitedldde; pue
VN VN 451 10 1N9XOQ Y1IM UOIDeISIUI ON| 01 Jopid 32uo AJlIaA [im (uondeysiies s,0d@ 01) Ladxa paiyienb Ajgens pue 1usp pul ue Aq Lodas v 3115 Y1 SuIAES| WOJY JUSWIPSS 1USA3Id pUe SeaJe PagUNISIP 3sI[Iqels 6T
UoIS0Ja WUy pajoalold aue s3|Idhyo01s aunsu3 T7
*S31IANDE UONEN|IGRY. Ul PAsN U3 dAeY S3|Id201S ||e 1ey) SAIeLISUOWP ased) pue
VN VN| paJinbau st Sujidyols wial Suoj oN 40 Japuauins o1 Joud (A xipuaddy dDIN) 6229 TN UO pa1edo| s3|1dx201s [1osdoa ||e jo Buloluow oloyd 311s 9Y3 BulAea| WOy JUBWIPaS JuSA3Id pue Seale pagunisip asi|iqels ‘6T
‘ainyonuiselyul aseulesp
a1eidoadde spnpul pue smojy Ja1em
90B4INS JBPISUOD ||IM UBISap 1S [eul] ‘uonesado Suunp 3|q1318au aq
01 pa12adxa SI UOII_IUBWIPAS/UOISOID ‘s1eah
uondNJISUOD Buimo||o) PUB UOIIDNIISUOD| G UBY) SS3] OU poliad 3A1IND3SUOD B JaA0 awil Ul ulod 1eyi 3e (Y xipuaddy ‘dDIN) uagBoH 1e uaye: sajdwes
‘papaadxal  paieyfigeyas Ajgenns aq [im ‘syueq|  Suimo|joj pasijigels aq ||IM sdepNg a1 4o ueaw ay1 wouy (anjeA 1s31-1 5 anjea-d) 1a1ea18 AJUBIIUSIS 10U SI LWEP UOIUB)AI J|IS Y} 4O Julod|

2. B113114 J01EDIPUI JI PAMBIAS
3¢ 01 aunpNNselUl d8euleIq

‘sadnes|
weaJls Ajawa|al ajowal 03 youn
4O JUaA3 3y} Ul Bulio)uow Aypigny |

110A19531 BUIpNUI ‘S324uNs Paqunisiq

*UoNINIISUOD BulNp!

p |dwi aq 01
a8euredp pue uoisous ‘jios Suipnpul
Ue|d JUaWaSeURIA [BIUSWUOIIAU

“Jouiw
3q 01 paydadxa S| UoIIRIUBWIPaS
PUE UOIS0.3 "UONDNIISUOD Bulinp|

pagunisip Ajuelsodway aq [|im eale
35e3] 5,401S0JPAH UIYUM 304NS BY |

MO|JI3A0 3Y1 1€ puE e3JE SUIMBIA SIONISIA ‘UOIIEIO| puej1am-aid 16 APIGIN] 1ey] 31.11SUOWSP [|IM 153

1 padied v "67Z9 TN WOJ P31 NS3J 10U SeY Wep UoIIUS13J IS 3y} JO Julod MO|JI9A0 3y} 1e pue eale SUIMSIA|
SI0)IsIA ‘Uoned0| puepam-a.d ay) 1e ANpIQIN] Jey] 31LJISUOWSP O} SPIBPUEIS 8E6T:T'L995 SZN/SY POYIaW
I Jad se (1 xipt V ‘dJIN) wep uor: 11]1s 3Y31 Jo 1uiod MO|JI3A0 3Y1 1B pue eale SUIMSIA|

SI01ISIA ‘U0I11RI0| puE|lam-aid 3yl 1e AlIpiqan] inseaw o) uayel aq |Im sajdwes a3Jy) ‘(suonedso| ay)|

1e pa||e1sul sa8ned wealls Aljowa|a) ajowal Suisn Pa1Ia1ap) Jound 91elauald YaIym sjuaas |jejules Suing

swia1sAsoda Juapuadap Jaiem pue siasn Sulisixa 01 suonesado

593553 3y} Aq 4a1em Jo Ajddns a3 03 1oedw SsIBAPE OU S| 213} UNSu3 9T
pue

Ajanuyapur a1eis Bunnjjod-uou ‘a|qels e ul Ya| I 3Us Y3 ansu3 L

pue

aYIs Y3 BuIAe3| WOy JUSWIP3S 1udA3Id pue Seale PagInIsIp 3sI[Iqels ‘6T

sapuadunuod;
pue sjuawWwWod Suponuo

uopesHw sty

uonaesaul 1afoad s3vD

el2)D aInso|)

3W02NQ pue uonIpuo) asea]

suoJ3oRIBIU| 193[01d PUB BLISIID BUNSO) BUIIA
BECICTNES: el

¥3aioo €



‘uononJIsuod 8nid

‘suoljealyads udisap 01 PaldNIISUOD pue paj|deq
ua3q sey aulPap swuod pue (ng pue 1y xipuaddy ‘4N udisap ayi isuteSe 3njd auipap ayi Jo!

2JNs0Jo duIW J31e Wil Aue 1€ JN2J0,

N VN|auippap ay1 uo Pedwi ou aq M a1ayL| Ipne uSisap 01 1INIISUOD B SIONPUOD (UOIDESIIES S,04q 03) Hadxa palyljenb Algeuns pue juag put uy|jouued a: 1BU1 1UB1X2 3y} 01 Pa||I} D€ SPIOA pUNOISIapUN ||E 2INSUT '§G
‘palippeq Buiag
31 JUBA 3} JO UONB|dWOD Y] JO SYIUOW 331y} UIYUM SUOIIEIIDAS UBISIp O} PAIDNIISUOD pUe pPaj|Ldeq
*uo1ONJISUOD pue [IPpeq Snid asu u32q SeY sl JUSA SWU0d pue (ng pue Ly xipuaddy ‘dJIAl) uBisap ayi 1suteSe Snid asii 1uaA ays jo 2.Nnsojo aulw Ja)ye awil Aue 1e Inddo;
VN VN| 1u9A 3y1 uo Pedwi ou 3q M S4ayL| 1pne uSisap 01 19NJISUOD B SIONPUOD (UOHDeSIEs S04 O1) 1adxa paiyijenb Ajgenns pue jusg pur uy|iouued 1BY1 JU31X3 3Y] 01 P3||iy B SPIOA PUNOIBI3PUN [[E BINSUT "§G
*(1LdQ@) s1eaA s3.y3 ueys ss3| ou jo poriad e Joy pada1ap (N xipuaddy ‘ddN) (siutod Sunoyuow
TZ) e31e SQILS Y1 Ul PIEIO| S21BUIPIO0D 5B BY) WOL) PIEMUMOP WWQOT UBY] J1ea1S JUSWIAOW ON -
“(1LdQ) (,21901s, pue zz wiod Buonuow ‘oz uiod Suonuoln) Suiuiw punoasiapun
4O uonessad ay1 Jaye Aja1elpawwl pouad Jesh € e uano ‘peos uolduljied uo siujod Sunoluow
Aanins se pasn sajod 21qo1s 9a4Y1 Y1 JO YOS USIMIS] LULIOZ UBY] SS3| JO JUBWS[113S [BILUIDYIP OU -
BLI3}ID 3INSO[D YUM @1eJ1suowap [Im Suoyuow Asaing 21nsod 1sod Ajauuyapul a1eis 3unnjjod-uou;
adueplodde Ul Jayeasay) Ajlenuue; “(M xipuaddy ‘dJIN) puod SQ31S ayl| ‘a|qels e ui 1ya| sI xS aY) ‘@Inso|p aulw uodn 1By} AINSUBD ISNW 33sSA BY] G9,
PUB UOIINIISUOD BUIMO||0} Jedk 1511y “1afoid ay) aren|ioey| pue py uojduljjed Suoje pa1edo| suonels ASAINS [e21UYD31038 PaxIy pT 1€ J914eaayl Aj|Enuue pue uonessad) Pa44n220 sey 35uapIsqns JI uleLI3dse 03 suoljelado
10} BuioluOW 3dUapISgNSs Ajyruow 9 VN 01 panowal aq [[Im [|IpyPeq oN| Buluiw punoidiapun 1sod Jeak 1511y 9Y1 10§ SYIUOW Xis AJ9AS USEUSPUN 3q ||IM Bulio}uow Asauns aoepns[  Buluiw isod pue Sulinp ‘o3 Jolid peoy uoidul|ed ASAINS ISNW 995597 YL bS

VN

VN

sl 20uapisqns
03 23ueyd ou pue 1oafoid ay3 a1ey|idey,
01 panouwal aq [[1M ||1pPe] ON

uonesado auiw
PUNOJSISPUN JO UOIESSID J21JE AIUSPISGNS SIBLINS JO UONIUSARI BY) Joj paBeuBwW US| SeY 9IUIPISANS JO
JS1 21 Jey) a1eaisuowap ||im Lodal (uooelsiies s,0dd 01) Hadxe | Algeuns pue d;

ain3onuls peos olgnd ayy Jo Ajugaiul wiay

8Uo| 3y} 24NsUS O} JBUURW € Ul P3||IPPEg 3G 01 S| peoy uoldul|ed - uAgieyiens
13pun aulPap 9y ‘2nsod aulw uodn ey} 2INSUS ISNW 935537 YL "£9

ainso|d 3sod Ajanulapul arels unnjjod-uou!

‘3]qe1S B Ul 1J3] SI 211S 3Y1 ‘21NSOJD SUIW UOdN 1By INSUS 1SNW 935537 BYL "GO,
315 aulw ay1 01 A1jus|

paziioyineun wouy Sunn|nsal syieap/sanful olqnd ou ale a1ay) 18y} ‘2NS0PD|
aujw 3sod pue ‘eses| ay3 Sunesado pue Su1dNIISUOD Ul ‘ISNW 935537 BYL TS|
*sBunjIoMm punoisiapun ay) Jo asde||od woiy 3nsal syleap/saunlul|

ou pue aunpnaseljul Aued paiy 01 54n220 a8ewWep ou 1ey) ansu3 ‘€5

2InS0|D SuIW J314e SWi} AU Je Jn2J0

181 1US1X2 3Y] 01 P3||I} 2. SPIOA punoIBiapun ||e ainsu3 ‘g

F pul uy|

Jouue o

VN

“193(04d 3y3 3181|108} 01
panowal aq [|IM ||IpIEG PIOA BUIW ON

“(uonoeysiies s,0dq@ 03) Kadxa pay| Alqeans pue jusp pul ue Aq pawiyuod;
34 |IIM 1YL *(Z°L"€ UOIIS YdId /T'T'S¥"9 UOIIBS dDIN) ABOJOPOYIBW YdId YIIM 2UBPIOIIE Ul P3||Ipfoeq
U233 3ABY SPIOA UOIIINPOId PAUIL JO %TE< 1BIISUOWSP O [|IJ}2Eq PIOA BUIW JO BuLioluOW AsAIng

24n3on41s peou oljgnd ayy Jo Aj8aiul wisy

8uo| a1 2nsUS 01 JBUUEW € Ul P3||IPIBG 3 01 S| peoy uoidul|jed - uAgieyiens
Japun auipap 8y ‘@1nsojo aulw uodn 1Byl 3INSUD }SNW 93ssa] YL /9

ainso|d 3sod Ajanuiapul a1els unnjjod-uou;

‘3]qe1S B Ul 3] S1 911S 3Y1 ‘2INSOJD SUIW UOdN 1By 3INSUS 1SNW 935537 BYL "S9,
a1s aulw 3y} 03 Aua pazuoyineun

wouy Bun|nsas sy1eap/sainful a1jgnd ou a.e 213y 1Y) 2INSUS ‘UNSO|)|

auiw 3sod pue ‘ases| ay3 Suniesado pue BuldNIISUOD Ul ‘ISNW 935537 BYL G|
*s8unjom punoJgiapun ay) Jo asde|j0d wouy 1nsal syleap

/saunful ou pue ainpnuisejul Aued pJiyl 03 $In220 aSeWEp ou Jey insul ‘€
24Nso auIW 1214k B Aue 1. IN0|

10UUED 3DUBPISANS JBY] JUSIXS 3Y] O} Pa||1} 1€ SPIOA PUNOISIAPUN ||8 2UNSUT 'S

sapuadunuod;
pue sjuawWwWod Suponuo

uoneSnw sty

uonaesaul 1afoad s3vD

el2)D aInso|)

awWo23nQ pue uonIpuo) asea

¥3aioo €

suoJ3oRIBIU| 193[01d PUB BLISIID BUNSO) BUIIA
BECICTNES: el




"Bl
21NS0[D YUM 22UBPIOIIE U BULIONUOW
Alljenb pue |aA3| Ja1eMpUNOID)

‘uonaaful
-a1 0yJoud Ayjenb ajeudosdde
0} Pa1eaJ1 94 ||IM J21BM d1SBMW

“payaioad

sI Ayjenb Ja1empunoss ainsus

|Ii™ uejd uonoalul-ai pue Sulalemap
Bunynsau pue Suljjapow J1eMPUNOID

‘(xg xipuadde

“suoljesado Suiuiw Sulnp uayenapun|ddA) Suljlapow punous |je pue (rg dde ‘4JIN) €0-TOAIN DIT Y3nouyy pa123||0d elep ||e Buimainal
sem se ‘Jajinbe P 13 Aq 1uapuadap Ja1em pue siash Sunsixa 01 suonesado Suiuiw Ag Ja1em uo edwi 3sianpe

Y1 o1ul paroaful-al 3 |jIm ou Ajuuan 01 rg xipuaddy dOIN Ul pa|1e1ap Se ‘O1IeU3ds 981eYd3J PIOA Sulw 1oy padojanap (Aujenb saiem|

1B J91BM 31SBM Ul 3|NSal [|Im 13(0ud
ay3 jo sadeis Aiea Supnp Suusiemaq

pue s|ana| Ja1empunous) Suljjapow J91eMpunold [edLIdWNU pue elep 1a1empunoJs |ea1wayooas (€0-TOAN
DI1) e1ep J21eMpUNOIS ||B M3IARJ ||IM (UOIIDB)SIIES S,0dd 01) Madxa palyijenb Ajgeiins pue Juspuadapui uy)

2.nso|d|
-150d Aja1ulyapul a1els Sunnjjod -Uou ‘a|qels e Ul 13| S| 1S Y} 34nsu3 'G9)
pue

(VS) €66T 19V UOI1P21014 JUBLWILOIIAUT Japun Adljod uolda)oad JUaWUoIIAUS
JUBA3|24 YuM Jueldwiod S| 3)s Y3 Wouy paBieydsip Jaiem ainsu3 /T

pue

2UNSO BUIW 1€ 10S JO UOIBUILIEIUOD Ul S1|NS3I IO BAE,

ases| 2y} saAea| suoielado Bujulw JO }NSaJ e Se PaleulWeIu0D J31eM ON “SZ
pue

Swa1sAsoda Juspuadap Ja1em pue s1asn Sunsixe o) suolesado

592553 843 Aq 4a1em Jo Ajddns ay) 01 oedwW] SIBAPE OU S| 13Y) dUNSu 9T

“B11911I2 94NSO|D YIIM 9oUBpPI0IIE

*S32U3PIDUI [EIUSWIUOIIAUD
0 Suiodau s1elidoaddy|

*sue|d JuswaBeueW |PIUSIUOIIAUD,
|euonesado pue uoiPNIISUod
Jo uonejuawa|dwi ySnoayy

‘Mo s uonesado
PUE UOIPNIISUOD JO )|NSA € S J3JeMm

*UoISSIWGNS JUBWINJOP|
J13puaLINS 35e37 [BJBUIA 03 Joud poliad Yluow pz e ulyim a|qissod Ji 33uo usenapun aq |jim Suljdwes
“(T04SL D0) uBisap ainsopo 451 panoidde ay) Jad se;

paien|iqeya. uaaq sey 451 Yl UBYM pue paiysiies uaag sey TOJS I BlLI3IID 3UNSOP 41 35e32 [|Im Bul|
"67Z91IN BUIAB3)| S| 121BM SDBLINS JAYISYM SUIWISI3P 0} USXBHIPUN 34 ||IM UOIIEILISA ‘USGEOH Wouy
sa|dwes a1e21|di} 3y} Jo ueaL ay) uey) Ja1eals pue Juasayip Ajpuesijiusis aie J3sold 1e sajdwes ay) J|
*s1eah G UeY) $s3] OU polad aAIINI3SUOI € 19A0 B uf Julod ey

18 uaq3oH 1e uaxe) s3|dwes ay3 o ueaw 3yl wouy (anjeA 1531 -1 5 anjea-d) Jualaylp Ajpuedyiusis Jou ale
435040 1€ (Anpigqun pue 53 ‘YOS ‘SAL ‘Hd ‘PO ‘UZ ‘qd) SIUBUIWEIUOD [E1UR10 1EY] S1BIISUOWP [|IM 153

-} padied v "y xipuaddy 4D ul umoys (uaqSoH) 1ulod ajdwes [011u0d wealisdn auo pue (19504)) uonedo|
a81eydsip [erua10d 8UO 18 SMOJ) J9AY SEBUY Y1 919YM ‘866T:T°£99S SZN/SV Jad se ‘Uaxel aq |im sa|dwes|
*6279 TN Wouy J3AY seduy ay) ojul

(VS) €66T 1Y U0IP210.d UBWUOIIAUF Japun Adjjod uoida10ad JUSWUOIIAUS
1ueA3[2d YUM Juel|dLod S| 3)Is aY1 WOy paSIeydsip 11em ainsu3 */Z|
91NSO| BUIL 1€ |10S JO UOIIEUIWIEIUOD Ul S}NSal JO eale

95e3| 3} SaAE3| SUOIeIdo Bujulw JO YNS3J B SB PIJEUIWEIUOD JS1BM ON "GT
Swa1sAsoda Juapuadap Ja1em pue siasn Sunisixe o1 suolesado

592553 241 Aq Ja1em jo Alddns a1 01 10edW) 35I3APE OU S| 2431 3JNSUT 9T
suonesado aulw 3y} Ul pasn s|elalew;

ul Buloyuow 1a1eM 3depNg|sainpadold uonuanald u | D[ @oepns jo uoneu 03 Jo sk dyL| 984eyosip Joj [enualod e s 19y} 349YM SIUSAS Uled BuLinp uayel aq ||Im sa|dwes Jajem adepns a1edl|dii] [ snopaezey pue syonpoud a1sem Ag pasned si uoinjjod pue UOI1eUIWEIUOD ON ‘67
a.nso|d|

-1s0d Ajanuiyapul a1eis Sunnjjod -uou ‘a|qels e Ul 13| sI 3l Y} 24nsu3 "G9|

pup

(VS) €66T 19V U0I19910.d 1UsWUOIIAUF Japun Adjjod uoiaa104d JUSWUOIIAUD

1ueA3[al YUM JueldwoD si 3)IS Y1 WOy PIBIeYdSIP 191eM 24nsu3 */Z|

“Ayjenb 043| Jayinbe P 18 3y} ol f pup’

*101504pAH Aq pasn sease ulyum
(paainbau y1 uoneyyigeyas Butpnjour)
JUaWISsasse uoleuiweluod Audxa!
asea| 1sod pue aulaseq ajendoiddy)|

109104d 01 UONV3(UI-84 01 Joud
padinbal a1aym parea) aq ||IM J31eMN,

'S30UIPIOUI [BIUSWIUOIIAUD
0 Suiodau a1endoaddy|

“sue|d

-31 9 [IM 1By} J2IBM BISEM Ul }NSas
1M uonINIISUOD Bulinp Bulialemaq

3115 wouy pasdieydsip Jatem oN

Mo st Ayuenb pue

| >IIAUB)
|euonesado pue uoiPNIISUod

30 uopeyuswajdwi y3noayy
s21npa2oid uonuaAaid UoNeUIWEeIUOD

Aujenb 13 pue |10s 01 )

paonpoud 3 [|Im s|eliaiew snopaezey
ou pue Ajjey Sunnjjod uou si S3yD!

*S|2A3| UOIESIISIAUI NdIN JUBAS|DS

PUE SUOI1EJIUBIUOD BUI3SE] JUBAS|SJ YIIM PaJedWOd USYM UOIBUIWEIUOD BY] JO NS B SE JUSWUOIIAUS,
3y Jo y1jeay uewny o} ysii 3|qerdacdeun ou si 33y} BuLINSUS ‘palindd0 sey z-T a4nsid (451 Yy
BuIpn|aXa) SUIBWOP UIBYINOS PUE [B13UID Y3 10} SUIBPINS Yd3 JUBAS|RI pUE NN 243 YHM 2dUEpI0ddE
1p paJinbau yi pue UOI1BUIWEIUOD 31IS B 1EY1 S3IJIISA 1UBYNSUOD UOIIBUIWEIUOD
a11s paiyijenb Ajgeuns e Aq aseyd Sunioyuow a.unsojo Sulia1us 03 Joud 22uo podal e Jo uolsInoLd

us oy

4NSO[D BUIW 1E [10S JO UOIIBUILIBIUOD Ul S}NS3J 10 BAJE!

asea| ay] sanea| suoijesado BululW JO 1INSAU B Se Pa1euIWeIU0d J31eM ON GZ,
pup

Swa1sAs0da Juapuadap Ja1em pue siasn Sulisixe o) suoljesado

593553 21 Aq J31em jo Alddns ay1 01 10edW) BSI3APE OU S| 243Y) 3NSUT 9T
puv|

*paoaoad ase Ayauenb pue Ayjenb jios jeyl aunsu3 0z

pup

suonesado aulw 3y} Ul pasn s|elalew snopiezey pue spnpoud alsem Aq pasned|
sl uoinjjod pue UOI1eUIWE.IUOD ON ‘67

sapuadunuod;
pue sjuawWwWod Suponuo

uopesHw sty

uonaesaul 1afoad s3vD

el2)D aInso|)

3W02NQ pue uonIpuo) asea]

suoJ3oRIBIU| 193[01d PUB BLISIID BUNSO) BUIIA
BECICTNES: el

¥3aioo €



Bujuoissiwwodap Suunp

panowal aq ||Im a1n3onuiselyul 13(01d
“ysiqqns

pue ainpniseul awdinba

“(suIl Jo Jo1adsu] J31YD Y1 YUM pasiSe asIMIaylo

ays ayy

ueid ‘quejd Suluiw snoJayijjersw $S9]UN) 8IS WOJJ PAAOLWIBL US3( SBY YsIqqn. pue ain1aniiseljul I “yueyd Bujuiw snouay| WoJ) paAOWal si (SaUllA 10 J0303dsu] Ja1yD Y1 Yyum paside asimiaylo ssajun)
VN |Sutuoissiwwodap e jo uonejuswajdu) 10 |eAOWIAL UO 1oedW! ON ||E 21B13SUOWAP |[IM 6279 TIAl JO JUDLUSSASSE [BNSIA B ‘S3INIAINIE UOIIEY|IqeYyal Jo uona|dwod uodn| juawdinba pue jue|d ||e ‘ainsofd aulw uodn ey} 21NsUd 1SNW 935597 AYL 'H9
(paJinbay ‘Ayuawe [ensia ay3 anoidwi 0|
J1 uonE}aaA BUIUBIDS M3U “INOJ0D|  palel|Iqeyl 34 [|IM SHUEG JIOAIBSL
Buip|ing "3°1) Ajluswe |enSIA JBPISUOD) 2y "Bulusauds uoneasan mau pue, pajuswa|dwi Ajiny usaq sey (JUSWUISA0S 01 PRIUWIQNS PUE SISP|OYINels|
01 udisap 1afo.id pue sease pagunisip Bunsixe puiyaq peos ay1 wouydpeq(  yum uoneynsuod ui padojansp) uejd Alluswe [ensiA e eyl aleaisuowap |im (H xipuaddy dDIN) suoleso| 24nsopo sulw 150d wus)
YN Jo uoneyiqeyal ajeldosddy| 13s aq |jIm ainPNseLUL 32kUNS BYL | UB] 18 JuBWSsasse Julod ojoyd e pue UONEIYLIBA JUBpUSdaPUl SIAIDE UOL JeyaJ Jo uona|dwod uodn 3uo| ay) ul ays aulw ay) Jo Ajuawe [ensiA 3y} aAoadwi 1SN 335537 YL “/§

199f04d Jo SuiuolssILWOIIP]
pue uondnJIsuod 3s0d uayespun
2q 01 59243 98e119y Jo AdAIng!

s9911 2838y Jo uoneaul|sp

pue ssauaseme ajendosdde;

ainsua o1 sue|d yuawadeuew
|e3UBWUOLIAUS [euOlleIadO]

PUE UOI1PNIISUOD JO uonejuaWwa|duw|

*s99.1 98euay uo 1edwi oN

aseyd ainso|d pue uone|iqeyal ysnoayy
198 67791 Aq pa1dedwi usaq 10u aney (gy xipuaddy dOIN) s9241 98e1143Y 1BY) S31RJISUOWIP!
(uonoeysies s,04@ 01) Ladxe payijenb Ajqeuns pue Juspuadapul ue Aq sea4) 98e1ay jo Asauns

‘uoieiadan
aAeU Jo 3duelea)d YBnouy) ANISISAIPOI] JO $SO| JuBUEWISd PIOAR ‘3INsO|d|
aujw 1s0d pue ‘asea| ay1 Sunesado pue BuIPNIISUOD Ul ‘ISNW 33553 YL 7T

“paJinbay uole1983A Jo 2duEIR3[D OU
-e3JE 195)J0 §3S UB UIYIM 10U SI 31IS

*95837 JO Japua.Ins o} Jolid panalyde uaaq sey Suilasyo pue aduelea)d ‘|erosdde Y3 SWIUOD
(uonoeysnes s, da 031) 1adxa paiyijenb Ajgeins pue uspuadaspul ue Aq awayds 1950 935 INZV 40 Hphy|

‘uoj1e1adan
aAIeU JO 2duele3]d YBnouy) ANISIBAIPOI] JO $SO| JuauewIad PIOAE “DInso|d|
aujw 1sod pue ‘asea| ay1 Sunesado pue BupdnJISUOd Ul ‘ISNW 93553 YL "ZT

padinbai uoneladan jo aduelea|d ou

“((Wv xipuaddy 4o (S002) As|pulH pue AemBuo] uad se adeys

AN [eplowsis Y3 UO 2JNJEAIND WinWIXew Jo syulod ay3 se pajaidiaiul Jaraweled yoea 1oy spjoysalyy
Auiqeurelsns) sisAjeuy uonoung adeaspuet Aq pauyap se spjoysaiyi Aljiqeurelsns ssed pue yoeay,

01 paipaid Ajpuapiyuod aq Aew spuail Aq Jo pansiyoe aney (Ag xipuaddy) sulewop |eJ1ud pue ulayinos
SY2 UIYM Seale pajelljiqeyal uo salis 1593 SAleIUasaIdal 1ey) Lodal e ySnoayl Ajuan ||im (uonoejsires
$,0d@ 01) Madxa payijenb Ajgeins pue | Ue Japua.ins Joy uonedljdde oy Joud aduQ g
‘uonesi|dde Japuains jo 910499 SyOW 47

PUSJ3 WUUOI 03 pa1eadal 34 [|IM SUIBWOP [BJIUSD PUB UJSYINOS 31 UIYLUM SBJE Palel|iqeyal uo v41 '
‘uodal g JeaA ayy ul papuawwodal Aouanbaiy e 1e uay)

pue sieaA g 1541y 9y Joj SuIpaas 192.1p UoIILI3SaA pue S)JoMyLIES UoNEeY[Iqeyal Jo uoiajdwod Suimojjoy

‘uol1e128aA|
aA1eU Jo 2oUEBIES)D YSNoIY) A)SISAIPOI JO SSO| JuauewIad pIOAE ‘9Insofd

VN VN| -ease parenjiqeyau e uiyum 10u si s Ajlenuue pajeadal aq ||IM SUIBWOP [£41USD PUE UIAYINOS BY) UIYUM SEAIE PaJeN|Iqeyal uo V4] T aujw 3s0d pue ‘asea| ay1 Sunesado pue BuIPPNIISUOD Ul ‘ISNW 23S YL 7T
‘(v xipuaddy dDIN) (S00Z) As|putH pue Aem3uoy
J3d se adeys aAIND |eplowd|s SY3 UO 3uN1eAIND WNWIXew o siuiod ayi se pajaidiaiul Je Jsraweled,
yoea 10y spjoysalyl Aljiqeurelsns) sishjeuy uonoung adesspue Aq paulap se spjoysaiyl Aljiqeurelsns,

ssed pue yoeau 01 paipaid Ajpuapiyuod aq Aew spuail Aq 1o panaiyae aney (Ag xipuaddy dOIN) ‘uoneladan

paJinbau uoie1adan Jo sduesesp ou seale 19540 g3S UO $a)is 1531 dAneuasaldal 1eyl Lodal e ysnodyy uonesijdde Japualins Jo uoissiwgns aAeU JO 3duele3]d YSnoiyy ANISIBAIPOI] JO $SO| Juauewad PIOAE “aInso|d|

YN VN| -eaue1asyo g3s ue uiyum jou st aus 21043 SYIUOW 7 92U S3IA (UOIIDeISIIES 5,04 03) 1adxa palijenb Ajqenns pue Juapuadapul uy|  auiw isod pue ‘asea| ay1 Sunesado pue BulPNIISUOD Ul ‘ISNW 935S YL “TT

sapuadunuod;
pue sjuawWwWod Suponuo

uopesHw sty

uonaesaul 1afoad s3vD

el2)D aInso|)

3W02NQ pue uonIpuo) asea]

¥3aioo €

suoJ3oRIBIU| 193[01d PUB BLISIID BUNSO) BUIIA
BECICTNES: el




*a.nsopp
-1s0d pajuswajdwi uayl pue’ €03 451 PUE Z04SL DD ‘GT0 451 2D ‘VTO 451 20 uodn paseq ‘(ny xipuaddy +20n
dDIN) 3sea)| Jo Japualins o} Jolid pala|dwod aq 01 Jelp [euld “69 UOINPUO) asea Jad se Juawdo|anap| pue| pjoyaaiy JUBAS[S 3Y) UO 1E3AED B 3PN[aUI ISNW U0I310.d SIYL “UBISap 41|
wouy Janq WOT B pue 451 3y 103304d 01 (S)2[313 JUBAS|J 33 UO palou Jo 3|qesaisiZal aq Aew| 2y jo AwiBaiul sy 1aye Aew 1eyy Juswdojansp wouy Auniadiad ul pasiold
VN VN 451 9Y1 Y1M UoldeISIUI ON Y21ym (Uonoeysiies s,191s1ulAl 3Y1 01) A1US JUSWIUISACD VS JUBAS|3I BY1 YIIM Juswiaa.Se Bulpuiq [euly SI'S3PIS ||B UO 194N SPIM WQT € PUe 45| 3Y1 JO BIJE 3Y1 1ey) 34nsu3 ‘69
“uBISap 01 Pa1ONIISUOI U] SeY JIA0D 51 Y1 1Y} (UOIIe|[EISUI JUSWINIISUI) ‘|euarew!
uolBWIOJUI JUBARIRJ 1310 |[B pue (JD/VD Suipnjoul) uejd JuswaSeuew UOONIISUOD O} Pa}WI| 10U Ing[ 91SEM 10 3.0 dulw jo 98el0ls Alesodwal Jo |esodsip Juauewnad wouy Sunnsal
Buipnpul ‘uoliewoul JuUBAS[DI [[B pUE USISSP P3|IRISP S1 JO MBIASI YSNOIY) SWIUOD (UORDRYSIIES S, Ddd 3115 JJO 10 UO I3Y1I3 SINIJ0 S|I0S PUE PUB| ‘431EMPUNOIS ‘SISALI PUE SWEealls
YN VN 4S1 3Y1 yum uondesalul oN| 01) 1adxa paiyjenb Ajgelins pue Juapuadapul ue ‘WalsAs J9A0D S JO UOHINIISUOD JO UONB|dWOD 1B ‘3UQ)! ‘swa)sAs aBeulelp J21eM [INJRU JO UOIBUILLEIUOD ON “EE
“M3IA31 Yd3d [N  YSNOIY) PaLieA aq ued 3A0qe sawi} SULIOIUOA 910N
'Z022 4SL 4O €-T SWall ul paulIno suawalinbal ay1 193434 ||IM
pue JUBWUIBA0D 3y} pue ulwela| Aq paauge 34 ||Im 10da. PIUCIIUIWIIO0LE 3Y1 J0) SHI0M JO 9d0Ds By |
*J9pua.ins asea Jo uoljedldde 01 Jolid 32UO JUIWISSISSE 10} JUSWUIIA0D O} PapIAcad 3 [|im Hodal siy)
‘w3 BUO| 3Y3 Ul OS OP 0} SNUIUOD [[IM PUE S10S
‘pue| 191eMPUNOIS ‘SIAL PUE SWeals ‘sWwaishs adeulelp J31EM [INJEU JO LOIBUILIEILOI OU JO SWOIINO|
a1 ana1yae 01 udisap ay3 Jad se Sulwiopad si J9A02 By 1By (S9J9Ad S1eWID JUSNbaly dJ0W pue Aljigelienl
91ewWIjd BUIISA0D 51|NS3J BULIOHUOW 1UIIDIYNS UO PIseq) S31EJISUOWSP [SPOW JSA0D Paleiqijed aylleyl ‘€
pue
‘W93 BUO| BY3 Ul OS OP 0} SNUIIUOD [|IM PUE S|I0S ‘PUB| ‘J91EMPUNOIS ‘SISALI PUE SWEANS ‘SWaIsAs aeulelp
[191EM |BIN)EU JO UOIIBUILIEIUOD OU JO 3WOIINO 3] aA3IYDe 0] (s3]2Ad @1ewi|d Juanbauy alow pue Ayjigerien
91ewWI[d SULIBA0I SYNS3J SULIOHUOW JUIIDIYNS UO paseq) sJeak Oz 01 OT JO WNWIUIW € Joj pausisap
Se pauonduNy sey Wa1sAs J9A0D 451 2yl 1eY) Sa1eIISUOWSP (904SL DI 4od se) pue (Ag xipuaddy dJIN),
(ueld BULIOMUOIN 4SL Y1) 451 3Y3 104 Ue|d BULIOHUOAl UOIIINIISUOD 150d 451 Jad se paldal|od elep leyy 'z
pue {(904SL D17 42d se) pue (Ag xipuaddy dDIN) (ueld Sulionuoy
451 9Y1) 4S1 9Y3 40} Ue|d BULIO}UOIN UODONIISUOD 1504 4S1 49d SE P390 usaq sey eiep jeyy T
:(A|qeuoseau Sunoe) 91e89[ap SISISIUIAl 341 JO UOIIIEJSIIES SY) O AJLISA [|IM “QUSWIUISA0D ‘[elI91eW 915EM JO 310 Ul Jo a8e.o0)s Aselodwal Jo |esodsip Jusuewad)
Aq paaige se pue ujwelsa] Aq papuswwodal se ‘(1ousisap walshs 1903 451 10 JBUSISIP 4SL Y1 wo.y ulNSa SIS JJO IO UO JYS SINIIO S|I0S PUE puB| ‘J93eMpUNOIS|
VN VN 451 9yl yum uondesaul oN| 4o wuspuadapul aq [|im Ladxe ayy) Wadxa paylienb Ajqexns pue juspuadapul ue Aq L0da unso 4S1 | ‘SIaAL pue sweau)s ‘SwalsAs aSeulelp 191em [einieu JO UOIIBUIWERIUOD ON ‘€€
‘|elI91EW 91SEM JO 310 3ulw Jo a8e.0)s Aselodwal Jo |esodsip Juauewad)
“19puains asea Jo uoiedldde 01 Jolid 33uo| wWouy BuilNSa1 S JJO IO UO JBYY3 SINIIO S|10S puE pue| “4a1empunos]
VN VN 451 941 YHM UonoeIIUI ON op se Sujuonouny si 451 aY3 1eys Suneisuowsp (swel||im J1Y) Joudisap 451 Aq 1odal upne [euly| ‘SI9ALI pue SWeauls ‘swalsAs a5eulelp J91eM [EINJEU JO UONIBUIWEIUOD ON €€
‘w31 8uo| ay) ul 01 padadxa si pue sieah oz 01 0T InoySnouyl paudisap se Suiwiopiad s WalsAs
J13A03 4S1 3Y1 pue ‘0] paiaype uaaq sey (90451 JIT 395) Ue|d SULIOUUOIA 451 dY1 :1eY1 31e1ISUOWSP O ‘|e1a1eW 915eM 10 3.0 3ulW Jo a3eI0)s Alesodwiay Jo [esodsip Jusuewsad
1UBWUIBA0S 0] PanILIGNS 34 |IM (INODIY) JauBisap walsAs 12400 451 Aq (90451 DI YSnoiyl pa1da)|od elep| wWouy BuilNsal S JJO IO UO JBYY3 SINIIO S|I0S pue pue| “1a1empunoJs]
N YN 451 Y1 Y1IM UOIIDBISIUI ON|  UO Paseq) [9pouwl JaA0d patesqijed e Suipnjoul 10dal [euly e 19pua.ins asea] Jo uonedljdde o) Joud 9UQ| ‘SI9ALI pue swealls ‘SwaisAs aSeulelp J91eM [BINJRU JO UONBUIWEIUOD ON ‘€€
‘pausisap se JuiuonduNy s Walsks 19A0D 451 Y1 AjelISUoWap
03 podal ay3 jo ped se papnoul uaaq sey ueld SULIOHUOIA 451 Y3 Ul PSUI[INO e1ep ||e pue yum paljdwod, ‘|eLia1eW S1sEM 10 10 Ul Jo a8eJ0s Asesodwal Jo [esodsip Jusuew.ad|
uaaq sey (Ag xipuaddy ddIA) (uejd SULONUOIA| 4SL 3YL) 4SL dY1 4O U|d BULIOJUOIA| UONINIISUOD 1S0d 451 wouy BuilNsal S JJO 10 UO JBYY3 SINIIO S|I0S PUE pue| “4a)empunos]
YN VN 451 3Y1 Yum uoideIaUl ON ay3 1eyy Ajlenuue Ajuan im (uoiaeysies s,qsg o1) Ladxa paiyjenb Ajgelins pue Juapuadapul uy|  ‘SI9AL pue sweaJls ‘swalsAs aSeulelp 191eM [IN]eU JO UOIIBUIWEIUOD ON "€,
sapuadunuod;
pue sjuawWwWod Suponuo uonesniw ysiy uonpesayul Pafoid s3Iy el2)D aInso|) 3W02NQ pue uonIpuo) asea]

¥3aioo €

suoJ3oRIBIU| 193[01d PUB BLISIID BUNSO) BUIIA
BECICTNES: el




'S03 D11 995 "WIoypue| 3|gels e

SLWJIJUOD SULIO}UOW UOISOI3 pUB PIASIYIE S| JI9A0I UOIRISFAA %06 3y} 39UO 3sead 0} SULIOHUOIA
"Yy3dap WWOSE pue Yipim

WWIQOE Pa9Xa 10U op A3yl ‘quasald ade $31||nS 4o s||1d J| pue AJusWE [ensiA 0} Jusawanodwi

pue wJojpue| a|gels e sajesisuowap (19 a8ed uo g-9 2inSi4) 1nd X0 ay1 Jo uoidadsul |ensia

*SaullA Jo Jojoadsu] Jalyd

ay1 Aq panoudde (uonoeysies s,asd

01) 1adxa paiylienb Ajgeuns pue juspuadapul
ue Ag SaW02IN0 [EJUSLUUOIIAUS JO JUSWAN3IYDE
30 Jipne juapuadapul ue ayenapun

‘SSUIA JO J0323dsu] §a1yD Y3 Ag paisanbau yi £
pue

24nso|d aujw

150d wus3-8uo)| ay3 Ul 33IS SuIW 3y3 jo Ajuswe
|ensia ayy anosdwi 3snw 23ssa7 Yyl "95

pue

Al2nuyspui a1eys 3unnjjod

-Uuou ‘a|qels B Ul 13| sl 31Is dY3 aunsu3 ‘9T

pue

2)Is ay) BulAe3| WOJ) JUSWIPaS

VN VN| wJojpue| 1naxoq yiim uoiioesaiul oN| pue uoinjosal 000S:T 3e AaAIns (|3poA 22epNS [e1SIA) INSA/(|3POIA Ulesla] [e)SId) INLA [enuuy| 1uanaid pue seale pagunisip asl|iqels ‘6T
JUSWNDOp 35837
SUIUIIN JO J2PUBLINS JO UOISSILIGNS 21043q SYIUOW HZ PU.} WIJUOD 0} pajeadas aq uayl [|Im 4]
'G JeaA 1e papinoid 1odad
3y} Ul papuswiwiodas Asuanbaly e 1e Uay3 pue seaA g 3si1j Y1 Joj Ajlenuue pajeadal aq [|Im V4T
S]Ua)X3 Paulyap 3y} PaPa3dXa JOU dABY ||l PUE $31||NS Sa4n1eay |euolsod (g
*(5002) As|pulH pue Aem3uoy
Jad se adeys aAInd [eplowSis B3 U0 2JN1BAIND WiNWIXeW Jo sjujod ay) se pajaidiaiul ale
Jajaweded yoea Joy spjoysalyy AjjiqeulelsnS) uoilouny s|qeurelsns sajedlpul Sulionuow 41 (T 2.n50[2 BUIW
Ajge1INS 3q 03 Syueq JIOAISSIY ‘[aun auop aq ||IM SIYL| 3sod wua3-8uo| Y3 Ul 33Is 3ulw dY3 Jo AHuawe
(s3uswjuequa 4S1) Y3dap WWOSZ PUB YIPIM Ul WIWOST o |ensiA ay1 anosdwi 1SNW 995537 YL "9S
*ainjonuiselyul ageulelp (20e193U1 ABM||IdS PUE WS1SAS J19A0D JS1 3Y]) UO) Y1dap WWIQQT PUB YIPIM Ul WWIQOZ pue
ajelidoidde apnjaul pue smojy Ja1em (|ea1eW B)5EM BUIW OU) Y3dap WWQSE PUB YIPIM WWQOE Aj23ulyapul a3e3s Suinjjod
20BINS J3PISUOD ||IM UBISap a)is [euld pa30xa 0} 10U aJe A3y 3unsus 0} sal||NS 1o s||1l Aue Jo yidap pue yipim plodal o} pasn -uou ‘a|qels e Ul 13| Sl d1S dY3 Unsu3 ‘9T
90 0s|e ||IM spoy1aw Suliolluow Uoisold Y41 *(Ag xipuaddy dDIA) syiomyries uolell|igeyal 3sod pue
‘eaJe 95e9] 5,J01504pAH|  paysijqeisa syoasues) Bulioluow (v47) sisAjeuy uoioung adeaspuet JusuewJad [[e 1e ‘Uoijouny 21Is ay) SulAea| WIOJ) JUSWIPaS
VN VN UIYlIM S)035UBJ] 4T 0U ale aJayl| pue| 3|geulelsns saledlpul SULIO}IUOW Y47 [13un Ajjenuue paioiuow a4 ||im uoisosa AjinS pue |1y 1uaAaud pue sease pagunisip asl|iqels ‘6T

sauasunuod
pue spuawwwod SulloHUo

uonediniw ysiy

uonoesdyur 33foud s3v)

el49314) J03ed1pul Suipea

3W02INQ pue UoIHIPUO) 3se3]

d3ai1oo €Y

uol3oeI91U| 193(04d pue eldlL) Jojedipu| Suipea aully
pafoud s3v)




*SaulIAl Jo Jojoadsul

J91yd ay1 Aq panoidde (uonoeysiies s,asa

01) 1adxa paiylienb Ajgeuns pue juspuadapul

Ue Ag SaW02IN0 [EJUSLUUOIIAUS JO JUSWAA3IYDE

30 1ipne juapuadapul ue ayenapun

‘saullA Jo J032adsu] Ja1yDd ay1 Aq paisanbau ji 2

JA/ey/ssuuo] 90Z'z Mojaq JO| pue

%02 UIYLIM 3Je sanjeA SULIOHUOW SJe3A SAIINI3SUOD € JOJ UYL ‘PAA3IYDE S| 1BA0D 83N %06 |13UNn 24nso|d aujw

JA/ey/sauuo] 7T v Jan0d San |eiued — g Jeap| 1sod wiei-8uo| ay3 ul a1Is sulw 3y jo Ajuswe

(llejured xew uo paseq) JA/ey/ sauuo] 907'ZZ J9A0D S3A |eilied — p-7 Jeap |ensia ayy anosdwi 3snw 93ssa7 Yyl ‘95

(l1esured xew uo paseq) JA/ey /sauuo] p i J9A0D SaA OU -T JeaA pue

‘10 Ajauyspul s1eys Sunnjod

s1o1paid yolym (0g xipuaddy ‘ddIAl) 10daJ UoIsola 3y} Ul paljijuapl sawn|oA pajdlpaid ayl mojaq -Uuou ‘a|qels B Ul 13| sl 31s dY3 aunsu3 ‘9T

10 %0T UIY1IM S| UOISOI3 WOy sso| |1os Sutiojiuow Ag Aluawe |ensiA panosdwi pue ssoj |1os ases| pue

10 Jo Buiiwi| ‘wioypue| 9|gels e sajelisuowap (T9 a8ed uo g-9 ainSi4) waisAs Jan0d 451 Byl 21Is 3y3 Buine3| WOJ) JUSWIPSS

VN VN WiJojpue| 4S1 YIIM UolIoeISIul ON|  JO uonN|osa 000S:T 3e Asains (|apolN aaepns [eNSia) INSA/(]2POIA ulesia [e1SIa) INLJ [enuuy 1uanaid pue seale pagunisip asl|iqels ‘6T

TSI SYF N PONOTUUE [UOTIESSTIES S, 05T

03) 1adxa payyljenb Ajqelins pue Juspuadspul

ue Ag S3W02IN0 |EJUSLUUOIIAUS JO JUBWBABIYDE

30 1ipne juapuadapul ue ayenapun

‘SSUIA Jo Jo32adsu] Ja1yD ay3 Aq parsanbau §i £

pue

*JA/ey/sauuo] 90Z°Z MOJaq IO 2Jnso|d aulw

%0T UIYlIM 3Je sanjeA SULIOJUOW SIB3A SAIINISUOD € JOJ UYL ‘Panalyde s| JaA0d 8an %06 [1Iun| 1sod wusy-8uo| ay3 ul 91Is sulw 3y jo Ajuswe

JA/ey/sauuo] 907'7 49n0d San |elnied — G Jeaj |ensia ayy anosdwil 1snW 935597 YL ‘95

(l/ejuted xew uo paseq) JA/ey/ sauuo] 90Z'Zz 42A0d 3aA |eipied — p-7 JeaA pue

(11ejures xew uo paseq) JA/ey /sauuo] vt J9A0D 8aA OU -T Je3A Aj@uyspul a3eys Sunnjod

‘41oj s101paad yaiym (0g xipuadde ‘doIA) 1odad uoisous ayy -Uou ‘9|qe3s e Ul 43| SI dUS 9Y3 aJnsu3 ‘9T

Ul Pal}IIUaPI SAWN|OA paldlpald ayy Mo|ag JO %0Z UIYNM S| UOISOIS WOl SSO| [10S Suliojuow Ag pue

Ajuswee [ensia panoidwi pue wojpue| 3|qess e sajesisuowap (T9 a8ed uo g-9 aunBi4) 12 xoq sy, 91IS 8Y3 SuUIABS| WOJ) JUSWIPSS

VN VN| Wiojpue| 3noxoq Yaim uondelsiul oN| o uoin|josal 000S:T 18 AaAINs (]9poN 22ens [e2I8Ia) INSA/(|9POIN ulesa] [edia) INLA |enuuy| 1uaAaud pue sease pagunisip asl|iqels ‘6T

*saUl|Al Jo Jo3dadsu|

J31yD 3y1 Aq panoudde (uonoeysiies s,asa

01) 1adxa palylienb Ajgeans pue juspuadapul

ue Aq SaW02IN0 |EJUBLLUOIIAUS JO JUBWBABIYDE

Jo 1pne juspuadapul ue ayelspun

‘S3UIIA Jo Jo109dsu] Ja1yD ay1 Aq paisanbal Ji */

pue

2Jnso| aujw

150d w1-8uo| ay3 Ul A1Is auIW ay1 Jo Ajuswe

903 D1 @3S "wiojpue| 3|qels e |ensia ayy anosdwi 3snw 2ssa7 Yyl ‘95

SWJIJUOd SULJIOJIUOW UOISOJS pue PaASIYIE S| JOA0D UOIEIS8aA %06 3Y} 92UO 3seaD 0] SUlIO}IUON pue

yadap wwosz Aq Yipim wiwpsg Suipasoxa jou sal|ing Aj21ulyepur a1e1s 3unnjjod

pue sj|1 sJUBWNUBGWS 3y} 404 "y1dap WWQQZ PUe YIpIm Ul WWQQZ Paadxa Jou op Aayy quasad -uou ‘a|qels e ul Ya| sl dYs a3 aunsu3 ‘9T

2Je s31||n8 Jo s||1u 2Jaym Ag Ajluswe [ensiA 0] Juswanoidui] pue WIOpUE| 3|qels B SajeliSUoWap pue

(19 28ed uo §-9 24n814) 92eL191UI 190 Aem||ids pue wa1sAs 1902 451 9yl Jo uolidadsul [ensin 91Is 9y SulAR3| W) JUBWIPSS

VN VN WiIoJpue| 4S1 YiIM UOI0ISIUI ON| PUB UOIIN|osal 000S:T 1e ASAINS (|3POIAl 32e NS [21SIA) INSA/(]9POIN Ulelia] [eUSIA) INLA |enuuy juanaid pue seale paginisip asl|iqels ‘6T
sauasunuod g foud 3

PUE SIUBWHWILIO> SULIONUON uonesw sy uonoesdul 33fosd S3v) e119314) J03edipul Sulpea] 3W02INQ pUe UOIHPUO) 3sed]

d3ai1oo €Y

uo3oeIalU| 193[04d pue eI Jojedipul Suipeat aull

pafoud s3v)



"BlI2ID
94NSOJ2 YIM 3dUepJoIIE Ul SuloIUOW
Ayijenb pue |ans| Ja3empunol

‘uonoaaful
-24 03 Joud Ayjenb ajeudoidde
0] pajeal] 3q ||IM J31eM 3)SB

pa3asyo.d st Ayjenb

133eMpunous ainsua ‘padinbay
2Jaym Juawieay Jajem Suipn|oul
‘ue|d uonoaful-as pue SulisieMap,
Sunnsal pue Suljjapow JajeMpunolo

‘suoljesado

Bujuiw Sulnp usyeuspun

Sem se ‘Jajinbe Ja3empunos

ay3 ojul padaful-al aq ||IM Jeyy
1318M 31SBM Ul 3NSaJ ||IM 193[0ud 3y}
Jo sadeys Ajiea Suunp Suueiemag

“TOAIN DD JO JUSWAA3IYDE 3y} YUM 35833 ||IM SULIOHUOIN

*asead suoljelado punolsiapun Jaye A1anodal Jo syjuow

TT 3541} Y3 4934k sasodund uoire.qi|ed Joy (syauow 9 Aians) Ajlenuueiq 03 2onpad ||Im SULIOIUON
‘uolssaidap JO 3UOI WIJUOD O}

95e92 suolesado punoudiapun Ja1je Alanodal Jo syjuow g1 1s41) 8yl Suunp Ajzanenb pasojiuow
aq ||!m (Y Xipuaddy dJIN/Z€-9 24nBI4) 6229 TN UO Pa3ed0| OFT4d PUB €HA ‘THA ‘@2UelIuT PIOA
SUIIAl Ul (QHYW PUE |[9A3] puUnoJS MO|3q S2J13W ) |[9A3| J9IBMPUNOJS (S|9AST J31EMPUNOID 3}ISUQ

24nso|d -1sod Ajanuyapul o1e1s Sunnjjod
-uou ‘a|qels e Ul 3| sl dYS dY} aunsul ‘9
pup

(¥S) €66T 10 Uond3104d

juawuodIAug Japun Adljod uonosyoud
1USWUOJIAUS JUBAS|3J Y)IM Juel|dwod

s a}s 8y} WoJy pasieydsip Jajem aunsul /g
pup

21NS0|2 3UIW e [0S JO UOIIBUIWERIUOD Ul S} Nsal
10 BaJe 9sed| 3y} SaAe3| suoliesado Suluiw
40 }NsaJ B se pajeulweljuod Jsjem onN ‘'§7
pup

swaisAsoda

1uspuadap Ja1eMm pue siasn Sulsixa

0} suoniesado saassa| ay3 Aq Ja1em jo Ajddns
3y} 01 10edW| 3SIBAPE OU S| 343U} 2UnsuT ‘9T

VN

VN

WIOJPUB| 451 YIM UOIORIBIUI ON

JA/ey/sauuo] 90z°z mojaq 10|

2Je san|eA SulI0}lUOW SJeSA SAIINIISUOD € J0) UBY] ‘PIASIYIE S| JaA0D 83N %06 [un
JA/eY/sauuo] 907" Jan0d San [ened — g Jeaj

(l/ejuted xew uo paseq) JA/ey/ sauuo] 90Z°ZZ 42A02 3aA |eijied — p-7 JeaA

(11ejures xew uo paseq) JA/ey /ssuuo] y it J9A0D BaA OU -T Je3A

‘104 s3o1pasd yaiym (0g xipuaddy ‘ddIAlI) 1odad uoisols ay3 ul payiauap!

sawn|oA pajdlpald ay} Mo|aq JO %0Z UIYIIM SI UOISOID WoJ) SSO| [10s Suliojiuow Ag Ajuawe
|ENSIA panoJdWi PUE SSO| [10S 9SB3)| JJO JO UOIIUSASId ‘WIojpuE| S|gelS B 91BJISUOWSP O} (19
98ed uo g-9 2un814) aoeI91UI J9A0I Aem||ids pue WalsAs J9A0D ‘SjusWUBqUD

Suipnjoul ‘ajoym e se 4S1 aY3 JO UoIIN|osal 000S:T 1e ASAIns Jase| / AVN /INIQ PaJIeIap [enuuy

%0¢

*saUl|Al Jo Jo3dadsu|

J31yD 3y1 Aq panoudde (uonoeysiies s,asa

01) 1adxa palylienb Ajgeans pue juspuadapul
ue Aq SaW02IN0 |EJUBLLUOIIAUS JO JUBWBABIYDE
Jo 1pne juspuadapul ue ayelspun

‘S3UIIA Jo Jo109dsu] Ja1yD ay1 Aq paisanbal Ji */
pue

2Jnso| aujw

150d w1-8uo| ay3 Ul A1Is auIW ay1 Jo Ajuswe
|ensia ayy anosdwi 3snw 2ssa7 Yyl ‘95

pue

Aj21ulyepur a1e1s 3unnjjod

-uou ‘a|qels e ul Ya| sl dYs a3 aunsu3 ‘9T

pue

311s 3y} SulAE3| WOJJ JUBWIPaS

1uanaid pue seale pag.nisip asi|iqeis ‘6T

sauasunuod
pue spuawwwod SulloHUo

uonediniw ysiy

uonoesdyur 33foud s3v)

el49314) J03ed1pul Suipea

3W02INQ pue UoIHIPUO) 3se3]

d3aioo €Y

uo3oeIalU| 193[04d pue eI Jojedipul Suipeat aull

pafoud s3v)



Buliaremap Suimoj|oy Sulioyiuow
Aujenb pue |aA3| Jo1eMpuUnoID

‘payoazoud si Ayijenb

191eMpunoJs a4nsus ||Im ‘paJinbad
aJaym Juawieal} Jajem Suipn|out
‘ue|d uonoaful-as pue Sulieiemap,
Suiy|nsas pue Sulj|apow Ja1eMpunol

Jajinbe

Ja1empunous ayy ojul pajdaful

-3J 30 ||IM 1BY] J91BM 3)SEM Ul }NSal
M UO[39N435U0d Sulnp Sulialemaq

“TOAIN DD JO 1USWaA3IY2E 3Y3 YiIMm 3se32 [|Im Sulioliuo *(rg Xipuaddy) ue|d Juswadeuey
J91eMpunoJD ay1 wouy asuodsal e 193811 ||Im ((dDIN ‘Tg XIpuaddy) dJINMD - 9|ge1 senjeA
25UePaaIX3) YINOS 2109 SO 10 €HJ ‘ZHA 3E P3|[apowW Uey) Ja1eals %0G UOIIelIuadu0d Z OS Auy
‘ue|d JUSWaSeUR|A J21EMPUNOJD 3Y] WO}

asuodsau e 4283141 ||Im ((dDIN ‘rg X1puaddy) dINMD - 3|qe1 SaN|eA 92UepPa3IX3) UOIIBIIUSIUOD
paipaid ay3 Jo ss35X3 Ul %05 S! 38Ul (0B T4d) 24N0S B3 1B UOIIEIIUSIU0D Z OS Auy

*swiasAsods

1uapuadap Ja1em pue siasn Sulsixa o1 suoljesado s99ss9| 9yl Ag Ja1em Jo Ajddns sy 01 10edw
9SJaAPE OU S| 313y} 91eJ1SUOWAP 01T OS PUB ‘PD ‘qd ‘UZ ‘SAL ‘D3 ‘Hd ‘Joy (¥ xipuaddy dOIN
/2€-9 21n814) 6729 1IN UO pa1ed0o] (Y1s 210g SO ‘OrT4d ‘EHA ‘THA) 5407 INOJ 1€ ‘BEET:T°L99S
SZN/SV 43d se ‘(syauow xis Aians) Ajjenuuelq psjdwes aq ||Im Jo1empunoss :AljenDd Ja1empunoso,

ainso|d -3sod Ajauyapui a3eys Sunnjjod
-Uuou ‘a|qels B Ul 13| sI 3YIS dY) 3Unsu3 ‘9
pue

(VS) £66T 10V Uono3104d

JuawuoJIAug Japun Adljod uoiosload
JUBWUOIAUS JUBAB|3. Y)IM Juel|dwod

s1 911S 31 Wouy padieyasip Jo1em aJnsu3 /7
pue

21NS0|2 3UIW e |10S JO UOIIBUIWEIUOD Ul S}NS3.
10 eaJe 95e3] 3] SaAe3| suofesado Sujuiw
O }|NsaJ e Se P3)eulWBIUOD J3}eM ON 'GT
pue

swa1sAsoda

1uapuadap Ja1em pue siasn Sullsixa

01 suolesado saassa| ay1 Aq Ja1em Jo Ajddns
ay3 01 10edW] 3SJBAPE OU S| 8433 aUnsu3 "9T

‘euad
24NSO2 Y3IM 30UBpPJODE Ul SulIoUOW
Aujenb pue |aA3| Jo1eMpPUNOID

‘uoidaful
-24 03 Jouud Ayjenb ajeudoidde
0] pajead] aq ||IM J31eM 3)SB

‘paydazoud si Ayijenb

191eMpunoJs a4nsus ||Im ‘palinbai
aJ3ym juswieasy Ja1em Suipnjoul
‘ue|d uonoaful-as pue Sulisiemap,
Suiy|nsas pue Sulj|apowl Ja1eMpunol

*suoljesado

Buluiw Sulnp usyeuspun

sem se ‘Jajinbe Ja1empunosd

Sy3 ojul pa3daful-ad 3 ||IM 1By}
131BM 31SEM Ul 3|NS3al ||Im 393[0id 3y}
Jo sade1s Ajea Suunp Suleiemaq

“TOAIA DD JO 1UBWISA3IYIE Y1 Y1IM 95839 ||IM SULIOIUOIA

“uolssaldap Jo SUOI WIUOD 0} 353D suoljesado punoidispun Ja3je AISA0I3Y JO SYuow

TT 3541} 3Yy3 494k sodind uonelqijed Joj (syauow g AJana) Ajjenuueiq o1 aanpal [[IM SuLI0}UON
‘uolssaldap Jo auod WUIuod 01 asead suolesado punoidiapun Jaije Alanodal

40 syauow ZT 3s4l4 243 Burnp Alusiienb patoyiuow 3q ||Im (Y xipuaddy ‘dDIN/T-£ 24n8Id) 6229
WA 03 Ju3defpe pue UO Pa1ed0| (8DY PUB ¥OY ‘EDY ‘ZOY ‘TOY) $310q BULIO)UOW [BUOISAU BA BY3
ul (QHVYW) |aA9] Ja1eMpUNOUS Y1 ‘palueld S| SS9208 PUB| BIBYAN (S|2AT J91BMPUNOID |euoISay

2inso|d -3sod Ajaauyapul a3eis Sunnjjod
-uou ‘a|qels e Ul 3| S| 3YS dY3 UNsuT ‘9
pue

(VS) €66T 30V UoIRO2104d
JuawuodIAUg Japun Adljod uoinoeioud
JUBWUOIIAUS JUBAB|3. )M Juel|dwod
2y3 woJ) padieyasip Jajem aunsul Lz
pue

21NS0|2 3UIW 1€ [0S JO UOIIBUIWEIUOD Ul S}NS3.
10 eaJe 35e3| 3Y] SaAe3| suofjesado Sujuiw

O }|nsaJ e se P3)eujWBIUOD J3JEM ON ‘ST

pue swa1sAsoda

1uspuadap Jajem pue siasn Sulsixa

01 suonesado s99ss3| ay1 Aq Ja1em Jo Ajddns
ay3 01 1oedw| 3SIBAPE OU S| 813U} d4nsul ‘9T

sauasunuod
pue spuawwwod SulloHUo

uonediniw ysiy

uonoesdyur 33foud s3v)

el49314) J03ed1pul Suipea

3W02INQ pue UoIHIPUO) 3se3]

d3ai1oo €Y

uo3oeIalU| 193[04d pue eI Jojedipul Suipeat aull

pafoud s3v)



18 January 2019 1791136-004-R-Rev0

APPENDIX D

Traffic impact and access point assessment

» GOLDER



WGA

WALLBRIDGE GILBERT
AZTEC

Hydrostor

Angas Zinc Mine
Compressed-Air
Energy Storage
Project

Job: No. ADL189276/B: ... ...

02 August 2018




Revision History

Rev | Date Issue Originator Checker Approver
A 20 July 2018 Draft JKL SS Jz
B 2 August 2018 Revised JKL SS Jz

WGA



CONTENTS

I 101 oY [T o o 2
IR I = 7= 1o (e (o T  To RPRP PRI 2
(A o (o =Tt QBT Yol ) o o RSP 2

L7 R € T=Y o1 SR 2
T.2.2  FACHY et et re e 3
1.3 Scope Of the ASSESSMENT ... ettt e et e e e e e e e 3
R O g o g F= Y o] g T TU oY SRS 3

2 DeVelOPMENT ACCESS ...ccuemiiiiiiiiiiisssssmmmsersiiessssssssssssssssssssisssssssssmmssnssssssssssssssnssnmsnnsssnssssssssnnnnnnnnnsnsensss 4
b2 B 1Y o =T - | SR 4
2.2 Gazetted Freight ROULES .........oiii et e e se e et e e s snre e e e enraeee e enneeae s 5

3 VERNICIE VOIUMES .....ccccceiciecmrnisssmms s s sssssss s sssssms s s s s s s s s s s sm s s s sassmmn s e smmnn snssammnsesssnnss nnsssannnnssssnnnnssnssnnns 6
B TR I (1] (1T TR I = 13 RRPPURPS 6
B I € 1= o 1T =1 (Yo I I = o ERPUURPS 6

B0y B 1= o 1= = | SRS 6
3.2.2  CONSITUCTION ..ottt e e e st e e e st e e s s sasae e e e ennbeee e snnneeeeennbeeeeenns 6
B T O o =T =[] o =T PRSPPI 7
3.3 Network Traffic IMPaCt ..........ooiiie e s e e e e e 7
B4 SUIMMAIY ..ottt ettt et e e e s b et st e ea e e bt et esae e ee e e e e et e e saeenaneeaneeare e neeesreesaneenns 8

4 AcCesS POiNt ASSESSMENt....cccccuiiiisniriissnnnissssnsrssssssn s s s s s sas s ra s samn s en s s ans ae s s ananea s amnnnnnsannnnsssn 9
g L €T o T= = | SRR 9
4.2 SIGNAGE ... ettt ettt ettt e Rt b na e e ee e e r e ne e e e e nre e er e n e eaneenns 10
I € 1Yo o = {5 SER 10
4.4 Pavement CONAITION ..........oiiiiiiiee et e e e s e e et ae e e s sanaeeeeeasteeeessnnneeeeennnes 12
4.5 StOrmwater DraiNage ........coeiiiiiiee ittt e e et ee e e sttt e e st ee e e s ean e e e e e enn e e e s anneeaeennnee 15
4.6 Sight DISTANCE .....eeeeiiiiiciie ettt e st s e e st e e st e e s eae e e aae e e aneeeaareeearaaeans 16

4.6.1  Approach Sight Distance (ASD) ........ciiioieeiiieaee et e et e e e e e eneee e 17
46.2 Safe Intersection Sight Distance (SISD) ........coooiiiiiiiiiii e 17
4.6.3 Minimum Gap Sight Distance (MGSD).......cccoeiiiiiiiieiie e 18
G S T 1 4 o' -SSR 18
4.7 OVEISIZE VENICIES ....eoiieiiie et ettt e et ee e e s eant et e e e bt be e e s snnneeeeennnes 18
4.8 SUMMAIY ..eeieiuiieiitieeiiee ettt e et e e s teeesaeee s teeesseeesaseeesabeeessseesnseeesnseesaneeesseesanseesaseeesnseesaseensnseesssneesnn 19

B SUIMMAIY iiiceciiiisissmessssssssresssssmssessssnssssassmmsseasssss s ansssnnnsssssssnsssnsssnsns sassmmnnsesssnnes snssnmsnssssnnnnnssssannnnssss 20
ST I CT= o T | SRR 20
oI (401 oF= 1o e T I = [ SRR 20
5.3 Site ACCESS ASSESSMENT.....uuiiiiiiiiiieeitiiee ettt ee e e tee e e s sttt e e e st ee e e s saseee e e e sabbeeessnnneeeeeennreeeeaan 20

L 20 (=] =] 4 = 22

WGA



INTRODUCTION

11 BACKGROUND

Wallbridge Gilbert Aztec (WGA) has been engaged by Hydrostor Australia (Hydrostor) to undertake a
traffic impact and access point assessment for a proposed Compressed-Air Energy Storage (CAES)
facility to be located within the Terramin Australia Angas Zinc Mine in Strathalbyn, South Australia.
The purpose of the assessment is to examine the suitability of the proposed access point in relation to
the existing road network, the condition of the existing road network and its suitability to accommodate
heavy vehicle movements and the proposed traffic demand, to support the Development Application
with the State Commission Assessment Panel (SCAP).

1.2 PROJECT DESCRIPTION

1.21 General

The Angas Zinc Mine is located 2 km east of the town of Strathalbyn and approximately 60 km south
of Adelaide as shown in Figure 1-1 below.

PROPOSED SITE

LOCATION

Figure 1-1 - Site location of CAES facility

Terramin Australia currently owns a Mining Lease (ML6229) to conduct mining operations on the site.
The mine comprises a small underground mine and process plant, as well as a lined tailings storage
facility.
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1.2.2 Facility

The proposed CAES facility consists of infrastructure that is both above and below ground. Surface
infrastructure includes an energy-conversion plant, electrical and controls module and a water
reservoir. Underground infrastructure includes an underground cavern designed to store water and air.
The mine will be accessed from an existing access road off Callington Road, as shown in Figure 1-2
below.

Figure 1-2 - Proposed site layout

1.3 SCOPE OF THE ASSESSMENT

The transportation of materials for the CAES facility will lead to a temporary increase in the number of
heavy vehicles on surrounding roads and Hydrostor is seeking to ensure that the network and the
proposed access point are in a suitable condition and appropriate to accommodate the anticipated
volumes and the potential impact to amenity on the surrounding road network is minimised.

The assessment incorporates the following elements:

+ |dentification of proposed site access points
¢ Calculation of vehicle volumes likely to be generated by the proposed CAES facility

* Assessment of the current condition of the identified access points, identifying hazards and
impediments to heavy vehicle movements and recommending treatments where required

1.4 INFORMATION SOURCES

A site assessment was undertaken on 21 June 2018 by WGA and incorporated reviewing the
proposed access points. Information on projected vehicle volumes during the construction and
operation periods has been provided by Hydrostor.
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DEVELOPMENT ACCESS

21 GENERAL

It has been assumed that all vehicle movements will access the site from Callington Road, at the
existing access point leading into the Angas Zinc mine, as shown in Figure 2-1.

_n

Figure 2-1 - Proposed access point

It is considered likely that the majority of heavy vehicle movements in the construction period will travel
from the South Eastern Freeway in the north-east. This assumes that the majority of construction
components will be sourced from the Port Adelaide region, which will then travel to the Strathalbyn
region using the South Eastern Freeway. However, light vehicle movements during the operational
period of the CAES are considered likely to generally be from the Strathalbyn region.
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2.2 GAZETTED FREIGHT ROUTES

The gazetted freight routes in the vicinity of the Project have been obtained from the Department of
Planning, Transport and Infrastructure (DPTI) RavNet website and are illustrated in Figure 2-2 below.
Callington Road is a gazetted 26 m B-Double freight route (Performance Based Standard (PBS) Level
2A) providing access to the South Eastern Freeway in the north east.

26 m B-Double
\
TO ADELAIDE

Monarto

Jupiter Creek Echunga

Bugle Ranges

F i{i‘,«‘h“‘y

Macclesfield

Meadows

Paris Creek

PROPOSED
DEVELOPMEN

Figure 2-2 - Gazetted freight routes
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3.1 EXISTING TRAFFIC

Existing traffic volumes on Callington Road have been obtained from the SAViewer Website and are
summarised in Table 3-1 below, including the Annual Average Daily Traffic Volume (AADT) and the
percentage of heavy vehicles (%HV).

For the purpose of this report, the sourced traffic volumes have had an annual estimated growth rate
of 2% applied to determine the likely traffic volumes in 2018. It is assumed that this growth rate is
applicable to both heavy and light vehicles.

Table 3-1 — Existing traffic volumes

Year of Source Predicted 2018
Count AADT
Callington 2014 2,200 13.5% SAViewer 2,400
Road Website

3.2 GENERATED TRAFFIC

3.21 General

Information on the amount and type of traffic expected to be generated by the construction of the
CAES facility has been provided by Hydrostor. The majority of vehicle movements generated will be
within (the approximate) eight month construction period, with minimal traffic expected to be generated
by the site once operational.

3.2.2 Construction

A summary of estimated construction period volumes provided by Hydrostor is shown in Table 3-2,
including an estimate of the average daily volume of vehicle trips based on an eight-month
construction period. A standard 6 day working week was assumed when estimating the weekly traffic
volumes.

The use of the term ‘Trip’ represents a one-way vehicular movement from one point to another.
Therefore, a vehicle entering and leaving the CAES facility will correspond to two trips.

Table 3-2 - Construction period traffic volumes

Vehicle Trips Trips Trips (Total
(Veh/Day) (Veh/Week) Construction
Period)
Heavy Vehicles 4 24 832
Light Vehicles 60 360 12,480
Total 64 384 13,312

It can be seen from information contained in Table 3-2 that the majority of movements to the site
during the construction period are expected to be by light vehicles (approximately 94% of all trips).
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The remaining trips will be generated by heavy vehicles, expected to be either 19.0 m semi-trailers or
26 m B-doubles.

It should be noted that Hydrostor has also indicated that a small number of components may require
transport via an oversize/overmass vehicle to the site (2-3 over the construction period). It has been
assumed that these vehicles will travel to the site via the South Eastern Freeway/Callington Road and
permits will need to be obtained from DPTI prior to travel.

3.2.3 Operations

Hydrostor has advised that there will be minimal traffic during the operational period and that there will
be a small workforce (approximately 5 people) that will maintain and operate the site daily. The
operational traffic has therefore been calculated on this basis, assuming a 7 day working week. The
expected movements and volumes are summarised in Table 3-3.

Table 3-3 - Operational period traffic volumes

Vehicle Trips Trips
(Veh/Day) (Veh/Week)
Heavy Vehicles 0 1
| Light Vehicles 10 70
Total 10 71

3.3 NETWORK TRAFFIC IMPACT

Table 3-4 and Table 3-5 show the estimated impact on the surrounding road network (Callington
Road) resulting from the traffic to be generated by the development during the operational and
construction phases. These volumes and percentages have been calculated on the assumption that
the forecast traffic will be the sum of the existing traffic volume and 100% of the traffic trips generated
by the CAES facility (that is, all generated traffic will access the site via the same route).

Table 3-4 - Network traffic impact - construction

AADT Daily Number of HV
Existing Forecast % Increase Existing Forecast

Callington Road

Table 3-5 - Network traffic impact- operational

AADT Daily Number of HV

Existing Forecast % Increase Existing ‘ Forecast
Callington Road 2,800 ‘ 2,810 ‘ 0.4 ‘ 324 ‘ 324

It can be seen from Table 3-4 and Table 3-5 that the traffic generated by the proposed CAES facility
during the construction period will only increase the AADT on Callington Road by a small amount (in
the order of 2.5%), and there will only be a small increase in the number of heavy vehicles. The
increase in traffic volumes on Callington Road due to construction is therefore not expected to have a
significant impact.

During the operational period, there would be very minimal impact on traffic volumes and no increase
in heavy vehicle percentages.

WGA



3.4 SUMMARY

Although the traffic volumes and percentage of heavy vehicles may increase slightly along Callington
Road during construction, the road itself is already a gazetted PBS Level 2A freight route (with
minimal residences and generally good pavement condition) and as such the slight increase in traffic
will have minimal impact.

The increase on all roads during the operational period is considered negligible due to the small
volume of traffic generated.

WGA



ACCESS POINT ASSESSMENT

4.1 GENERAL

As discussed in Section 2.1, it is understood that the CAES facility will be accessed from an existing
access point located off Callington Road. The existing access point consists of a T-junction with a
channelised right turn lane (CHR) and an auxiliary left turn lane (AUL) into the site, as shown in Figure
4-1.

Figure 4-1 - Site access point

On 22 June 2018, WGA undertook a site assessment of the proposed access point, assessing:

* Typical road geometry;

+ Signage;

¢ Pavement condition;

» Stormwater drainage; and

» Sight distance.

WGA Angas Zinc Mine Compressed-Air Energy Storage Project Job No. ADL189276/ B



4.2 SIGNAGE

There is an existing sign associated with the existing access point located on the northern side of
Callington Road at the access point. However, the sign is partly obstructed by vegetation, in particular
from the eastern approach on Callington Road, as can be seen in Figure 4-2.

F5T IR

Figure 4-2 - Signage associated with access point

If the existing signage is to be retained to indicate the presence of the CAES access point, it is
recommended that the vegetation is pruned/removed to provide clear indication of the site entry point
to vehicles entering the site. Alternatively, an alternative sign could be erected in an unobstructed
location. This will reduce the risk of vehicles (particularly heavy vehicles) missing the access point
when travelling from the east along Callington Road and therefore attempting to perform a u-turn
manoeuvre (not recommended due to narrow geometry and restricted sight lines on Callington Road
to the west of the proposed access point).

Speed signage was observed on the approach to the access point from both directions along
Callington Road. On the western approach, the sign is approximately 870 m from the access point and
indicates a change in the speed limit from 50 km/h to 80 km/h. On the eastern approach, the speed
sign is approximately 230 m from the access point and indicates a speed limit change from 100 km/h
to 80 km/h. The speed limit on Callington Road adjacent the access point in both directions is
therefore 80 km/hr.

4.3 GEOMETRY

At the vicinity of the access point, Callington Road is a dual-lane roadway with traffic travelling in both
directions. There is a CHR and an AUL providing access to the Angas Zinc Mine, as well as a widened
shoulder on the south-western corner providing additional protection to vehicles turning left out of the
site. The widened sealed shoulder area is chevroned on the south-western corner, as seen in Figure
4-3, and has a relatively short taper at the western end.

WGA



Figure 4-3 - Left turn (chevroned area) out of access point

An assessment has been undertaken in accordance with the AUSTROADS warrants to determine
whether the existing turning treatments are required for the proposed access point of the CAES
facility. The assessment assumes that 50% of the development trips would be undertaking the turning
movement in the same hour and a 10% peak hour factor on Callington Road (considered
conservative). The assessment has been undertaken against the requirements of Figure 2.26 of
AUSTROADS Guide to Traffic Management: Part 6: Intersections, Interchanges and Crossings, as
shown in Figure 4-4,

3 B
=]

Bl
L

L4
>
s [a \ CHR
g \ AUL or CHL
—
2. %0 \
§ \ e N\
’ \
E 20 { — BAR e ————
= BAL
% o 2gQ ——
E o 200 400 600 800 1000 1200
-~

Major Road Traffic Volume 'Q,,' (Veh/h)
(b) 70 km/h < Design Speed < 100 km/h

Figure 4-4 - Warrant for Turn Treatment on Major Roads at Unsignalised Intersections (Source:
AUSTROADS Guide to Traffic Management: Part 6)

In accordance with the AUSTROADS warrants, an AUL(S) treatment is required at the intersection
which is in accordance with the existing left turn treatment. In fact, the existing AUL, with a length of
approximately 75 m, exceeds the minimum length (55 m) stated in AUSTROADS Guide to Road
Design Part 4A Table 8.2 for a 90 km/hr design speed.
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If all construction traffic was to turn right from Callington Road into the facility (highly unlikely), a
CHR(S) would be warranted which is in accordance with what is currently provided at the access
point. The currently provided lateral length of the CHR is 150 m, which once again exceeds the
minimum requirement of 75 m for a CHR(S) with a design speed of 90 km/hr as per Table A4 of
AUSTROADS Guide to Road Design Part 4.

At the location of the access point, the sealed carriageway width of Carrington Road is approximately
10 m with sealed shoulders of approximately 1 m width, and a two-way cross fall. The alignment of
Callington Road is straight on approach to the access point, with the closest horizontal curve located
approximately 380 m to the east. Callington Road rises to the west of the proposed access point, with
the crest location approximately 500 m from the access point.

The existing access road has an approximate width of 16 m where it meets with Callington Road and
the edges of the access point are delineated by approximately 3 m wide chevrons. The access road
has a gentle upward gradient from Callington Road, as seen in Figure 4-5.

Figure 4-5 - Configuration of access point

4.4 PAVEMENT CONDITION

At the vicinity of the access point, Callington Road was observed to be surfaced with a thin bituminous
surfacing. The seal was observed to be in average condition, with longitudinal cracking and small
patches of crocodile cracking on the approach to the access point as shown in Figure 4-6.
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Figure 4-6 - Crocodile cracking on Callington Road

Tyre marks were observed on the unsealed shoulder on the northern side of Callington Road adjacent
the access point as shown in Figure 4-7.

7 g 3 b

Figure 4-7 - Vehicle track marks off the sealed shoulder of Callington Road

Tracking has been undertaken to confirm the B-double vehicles can undertake the right turn
movement within the sealed carriageway, as shown in Figure 4-8, to confirm that the tyre marks are
not caused by vehicles turning right onto Callington Road from the access point. It is considered
unlikely that they are caused by right turn movements into the development, as signage indicating the
access point is clearly visible from the western approach. The tyre marks are therefore considered
likely to have been created by vehicles not associated with the development, such as vehicles
undertaking u-turns or pulling over to the side of the road.
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Figure 4-8 — B-double tracking right from proposed access point

The existing sealed access road was observed to be in generally good condition, with no major
defects or deformations observed during the site assessment. However, some vehicle gauge marks
such as those shown in Figure 4-9 were present across the proposed access point. These marks
indicate that vehicles (likely heavy vehicles with a trailer) have scraped the pavement whilst turning
right out of the facility. As the number of marks is minimal, it is considered that these are likely
isolated incidents and no issues with ground clearance are envisaged. However, to confirm, a vertical
change of grade assessment at this location could be considered prior to construction.

Figure 4-9 - Gauge marks at the access point
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Due to the generally good condition of the existing pavement, there is expected to be minimal works
required on the access point pavement during construction or operation of the site outside of general
maintenance requirements.

4.5 STORMWATER DRAINAGE

At the access point, the two-way cross fall on Callington Road drains water away from the shoulders
to shallow rollover kerbs on the southern side and to the verge on the northern side. The rollover kerbs
drain away from the access point to side entry pits (SEPs) on both the western and eastern
approaches, with silt and other material likely deposited by stormwater present along the lengths, as
shown in Figure 4-10. These areas should therefore be monitored during construction to ensure that
free flow paths are maintained to reduce the risk of material being washed into vehicle paths, with the
asset owner notified if maintenance is required to be applied.

Figure 4-10 - Silt and minor deformation along Callington Road

Minor scour and deformation and silt deposits were also observed at the pavement joint between the
access road and Callington Road, as shown in Figure 4-11 below. To protect the pavement from
moisture ingress, consideration could be given to applying a crack sealant at this joint location or
installation of a spoon drain.
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Rock-lined swales were also present on both sides of the access road on the approach to Callington
Road, shown in Figure 4-12 .

Figure 4-12 - Rock-lined swales alongside the access point

4.6 SIGHT DISTANCE

Sight distance requirements for the proposed access point have been based on AUSTROADS Guide
to Road Design Part 4A, which states that for property accesses, sight distances should desirably
comply with the sight distance requirements for intersections i.e. approach sight distance (ASD), safe
intersection sight distance (SISD) and minimum gap sight distance (MGSD).
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4.6.1 Approach Sight Distance (ASD)

ASD is the minimum level of sight distance which must be available on the minor road approaches to
all intersections to ensure that drivers are aware of the presence of an intersection. Figure 4-13 below
provides a diagrammatic representation of ASD.

Major road

| Drivers' line of sight

Minor road

E

L ASD measured along the
| centreline of traffic lane

| Plan

Figure 4-13 - Approach Sight Distance

For a design speed of 40 km/hr (assuming that vehicles will be restricted to travelling at a relatively
slow speed within the site) and a reaction time of 2.0 seconds, the ASD required is 40 m (Table 3.1,
AGRD 4A). This sight distance is achieved based on the current access road being retained.
However, if it is desired to further improve approach sight distance, existing vegetation on the western
side of the access point could be trimmed/removed to provide additional warning to approach vehicles
of the upcoming junction.

4.6.2 Safe Intersection Sight Distance (SISD)

SISD provides sufficient distance for a driver of a vehicle on the major road to observe a vehicle on a
minor road approach moving into a collision situation and to decelerate to a stop before reaching the
collision point. Figure 4-13 below provides a diagrammatic representation of SISD.

5m (3 mmin.)

Lip of channel
or edge line

—

SISD

® Conflict point — dependent
upon vehicle paths and
carraigeway widths

Figure 4-14 - Safe Intersection Sight Distance

For a design speed of 90 km/hr (10 km/hr above the posted speed limit of 80 km/hr) and a reaction
time of 2.0 seconds, the SISD required is 214 m (Table 3.2, AGRD 4A). This is achieved at the current
site access point in both directions, as summarised in Table 4-1.
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Table 4-1- Sight Distance at Callington Road

Approach Available Sight Distance SISD Met?
Callington Road West 500 m Yes
Callington Road East 400 m Yes

4.6.3 Minimum Gap Sight Distance (MGSD)

MGSD is based on distances corresponding to the critical acceptance gap that drivers are prepared to
accept when undertaking a crossing or turning manoeuvre at intersections.

For an approach speed of 90 km/hr (the maximum approach speed provided) and a critical gap
acceptance time of 5 seconds, the required MGSD is 125 m (Table 3.5, AGRD 4A). This is achieved at
the current site access point.

4.6.4 Summary

Table 4-2 below provides a summary of the sight distances at the proposed access point on Callington
Road, with the required sight distances met against every criterion.

Table 4-2- Summary of Sight Distance Requirements

Sight Distance Requirement Criteria Assessment

Approach Sight Distance (ASD) Met at current access point location

Safe Intersection Sight Distance (SISD) Met at current access point location

Minimum Gap Sight Distance (MGSD) Met at current access point location

4.7 OVERSIZE VEHICLES

It is understood that a small number of oversize, and/or overmass vehicles will need to access the site
during the construction period. No oversize/overmass vehicles were observed to be using Callington
Road at the time of the site inspection and permits will need to be obtained during the construction
period from DPTI for each specific vehicle prior to travel.

It is considered likely that the oversize/overmass vehicles will travel via the same route as the
remainder of heavy vehicles (i.e. via the South Eastern Freeway and Callington Road). An alternative
route could be to travel to Callington Road from the west via the South Eastern Freeway and Murray
Bridge, utilising the DPTI oversize/overmass route network to travel to Murray Bridge from Port
Adelaide (via the Sturt Highway).

There is not foreseen to be any major issues with these routes (it is likely that oversize/overmass
components have travelled to the area previously), although the height/width restrictions of the
adopted route will need to be considered as part of the permit process once the size and mass of the
components are known. For example, consideration may need to be given to restrictions at the
Heyson Tunnels (4.0 m width) and at existing bridges on Callington Road at Rodwell Creek and
Bremer River.



4.8 SUMMARY

The assessment identified that the existing access point is considered suitable for the proposed site
access point, with the following to be taken into consideration:

» If existing signage is to be retained to indicate the presence of the CAES access point, it is
recommended that adjacent vegetation is pruned/removed to provide clear indication of the site
entry point to vehicles entering the site. Alternatively, an alternative sign could be erected in an
unobstructed location.

* Due to the generally good condition of the existing pavement, there is expected to be minimal
works required on the access point pavement during construction or operation of the site outside of
general maintenance requirements.

¢ To confirm that there are no issues with ground clearance at the access point, the vertical change
of grade at this location could be assessed prior to construction.

* The existing rollover kerb areas on the southern side of the junction should be monitored during
construction to ensure that free flow paths are maintained to reduce the risk of material being
washed into vehicle paths, with the asset owner notified if maintenance is required to be applied.

+ To protect the pavement from moisture ingress at the joint between the access road and Callington
Road, consideration could be given to applying a crack sealant at this joint location or installation of
a spoon drain.

+ Minimum sight distance requirements are met for the proposed access point in accordance with
AUSTROADS Guide to Road Design Part 4A. However, if it is desired to further improve approach
sight distance, existing vegetation on the western side of the access point could be
trimmed/removed to provide additional warning to approach vehicles of the upcoming junction.
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SUMMARY

5.1 GENERAL

WGA has been engaged by Hydrostor to undertake a traffic impact and access point assessment for a
proposed CAES facility to be located near Strathalbyn, South Australia. The purpose of the
assessment is to examine the suitability of proposed access points in relation to the existing road
network, the condition of the existing road network and its suitability to accommodate heavy vehicle
movements and the proposed traffic demand to support the Development Application with SCAP.

5.2 IMPACT ON TRAFFIC

Based on estimated traffic volumes provided by Hydrostor, traffic generated by the CAES facility will
have a minimal impact on traffic volumes along Callington Road. The majority of vehicle movements
generated will be within the approximate eight month construction period, with minimal traffic expected
to be generated by the site once operational.

Although the traffic volumes and percentage of heavy vehicles may increase slightly on Callington
Road during construction, the road itself is already a gazetted freight route (with minimal residences
and generally good pavement condition) and as such the slight increase in traffic (2.5% increase in
AADT) will have minimal impact. The increase on all roads during the operational period is
considered negligible due to the small volume of traffic generated.

There has been indication that oversize/overmass vehicles will be required during the construction
period. Hydrostor will need to obtain permits during the construction period from DPTI for each specific
vehicle prior to travel.

5.3 SITE ACCESS ASSESSMENT

The proposed site access point was assessed for suitability, with the following items assessed:

+ Typical road geometry;

* Signage;

e Pavement condition;

* Stormwater drainage; and
* Sight Distance.

The assessment identified that the existing access point is considered suitable for the proposed site
access point, with the following to be taken into consideration:

» If existing signage is to be retained to indicate the presence of the CAES access point, it is
recommended that adjacent vegetation is pruned/removed to provide clear indication of the site
entry point to vehicles entering the site. Alternatively, an alternative sign could be erected in an
unobstructed location.

* Due to the generally good condition of the existing pavement, there is expected to be minimal
works required on the access point pavement during construction or operation of the site outside of
general maintenance requirements
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+ To confirm that there are no issues with ground clearance at the access point, the vertical change
of grade at this location should be assessed prior to construction.

¢ The existing rollover kerb areas on the southern side of the junction should be monitored during
construction to ensure that free flow paths are maintained to reduce the risk of material being
washed into vehicle paths, with the asset owner notified if maintenance is required to be applied.

* To protect the pavement from moisture ingress at the joint between the access road and Callington
Road, consideration could be given to applying a crack sealant at this joint location or installation of
a spoon drain.

* Minimum sight distance requirements are met for the proposed access point in accordance with
AUSTROADS Guide to Road Design Part 4A. However, if it is desired to further improve approach
sight distance, existing vegetation on the western side of the access point could be
trimmed/removed to provide additional warning to approach vehicles of the upcoming junction.
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A-weighting

Characteristic

Continuous noise level

Day
dB

dB(A)
Frequency (Hz)

Indicative noise level

Lo

Leq
Lmax

Night

Noise source

Quiet locality

A spectrum adaption that is applied to measured noise levels to represent human
hearing. A-weighted levels are used as human hearing does not respond equally at all
frequencies.

Associated with a noise source, means a tonal, impulsive, low frequency or modulating
characteristic of the noise that is determined in accordance with the Guidelines for the
use of the Environment Protection (Noise) Policy (Noise EPP) to be fundamental to the
nature and impact of the noise.

A-weighted noise level of a continuous steady sound that, for the period over which
the measurement is taken using fast time weighting, has the same mean square
sound pressure as the noise level which varies over time when measured in relation to
a noise source and noise-affected premises in accordance with the Noise EPP

Between 7 am and 10 pm as defined in the Noise EPP

Decibel—a unit of measurement used to express sound level. It is based on a
logarithmic scale which means a sound that is 3 dB higher has twice as much energy.
We typically perceive a 10 dB increase in sound as a doubling of that sound level.

Units of the A-weighted sound level.

The number of times a vibrating object oscillates (moves back and forth) in one
second. Fast movements produce high frequency sound (high pitch/tone), but slow
movements mean the frequency (pitch/tone) is low. 1 Hz is equal to 1 cycle per
second.

Indicative noise level determined under clause 5 of the Noise EPP.

Noise level exceeded for 90 % of the measurement time. The Lg level is commonly
referred to as the background noise level.

Equivalent Noise Level—Energy averaged noise level over the measurement time.
The maximum instantaneous noise level.

Between 10.00 p.m. on one day and 7.00 a.m. on the following day as defined in the
Noise EPP

Premises or a place at which an activity is undertaken, or a machine or device is
operated, resulting in the emission of noise

A locality is a quiet locality if the Development Plan provisions that make land use
rules for the locality principally promote land uses that all fall within either or both of
the following land use categories: (a) Residential; (b) Rural Living;
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Golder Associates has engaged Resonate Consultants to undertake an environmental noise and vibration
assessment of the proposed Hyrostor Compressed-Air Energy Storage Project. The project uses advanced
compressed air energy storage (A-CAES) technology to store energy and provide it back to the grid on demand. The
compressed air is to be stored inside the Angas Zinc mine shaft, located just east of Strathalbyn, South Australia.

A noise and vibration assessment has been conducted for the development, based on the proposed equipment and
layout of plant. As a result of the findings of the noise and vibration assessment, recommended mitigation measures
have been provided such that compliance with relevant noise and vibration criteria can be achieved.

Hydrostor Compressed Air Energy Storage—Environmental Noise Assessment
A180192RP1 Revision B
www.resonate-consultants.com
10f15



desonate

2 Proposed development

2.1 Location

The proposed development is located at the site of the Angus Zinc mine in Strathalbyn, South Australia. A location
map showing the proposed site of the Hydrostor facility, the nearby noise sensitive receivers and the zoning is
presented in Appendix A.

2.2 Operation

It is understood that the proposed development may operate at all hours of the day. This assessment has considered
the night time operation of the Hydrostor facility, as noise and vibration criteria during this period are more onerous
than during the day.

2.3 Proposed construction

An updated design for the proposed facility was provided by AECOM on 10 December 2018, with a minor revision to
remove the head space conditioning unit received on 20 December 2018. The current proposal is for the compressor
and expander (the two loudest items of plant) to be located within a 11 m high acoustically treated enclosure, with
remaining items of plant located outside as presented in Figure 1.

-
S

VEHICLE ACCESS TO MACHINE BUILDING
ACOUSTIC ENCLOSURE

10m WIDE FIREBREAK (NO BUILDINGS) -
PROPOSED NEW
PLANT LOCATION
VISITOR CENTER AND
AMENITIES BUILDINGS

GRAVEL ACCESS,
TURNING AREA AND
VISITOR PARKING

10m EXCLUSION ZONE
1 SEE NOTE 1

LEVEL SPREADER AT PIPE END
(LOW VELOCITY SHEET FLOW)

A\

Figure 1 Proposed construction
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The site is located within the Alexandrina Council area and so needs to have regard to the Alexandrina Council

Development Plan. The zoning around the site based on the Development Plan is presented on the location map in
Appendix A.

The proposed development is located east of Strathalbyn within Policy Area 9 and zoned as “Primary Production”.
This zone has the following key Objectives and Principles of Development Control (PDC'’s):

Obijectives

Objective 1: The long term continuation of primary production.

Objective 2: Economically productive, efficient and environmentally sustainable primary production.

Objective 3: Allotments of a size and configuration that promote the efficient use of land for primary production.

Principles of Development Control

1 The following forms of development are envisaged in the zone:
01 commercial forestry (except where located within the Hindmarsh Island Rural Policy Area 8)
dairy farming (except where located within the Hindmarsh Island Rural Policy Area 8)

|

[ farming
[ horticulture (except where located within the Hindmarsh Island Rural Policy Area 8)
|

tourist accommodation (including through the diversification of existing farming activities and
conversion of farm buildings) (except where located within the Flood Policy Area 7)

O

wind farms and ancillary development where located within Precinct 46 Wind Farms

1 wind monitoring mast and ancillary development where located within Precinct 46 Wind Farms.

7 A dwelling should only be developed if:
a) there is a demonstrated connection with farming or other primary production

b) the location of the dwelling will not inhibit the continuation of farming, other primary production or
other development that is in keeping with the provisions of the zone

c) itis located more than 500 metres from an existing intensive animal keeping operation unless used in
association with that activity

d) it does not result in more than one dwelling per allotment.

Within the vicinity of the proposed facility is a “Residential” Zone. This zone has the following key Objectives and
PDC'’s:

Objectives

Objective 1: A residential zone comprising a range of dwelling types, including a minimum of 15 per cent
affordable housing.

Objective 2: Increased dwelling densities in close proximity to centres, public transport routes and public open
spaces.

Objective 3: Development that contributes to the desired character of the zone.

Hydrostor Compressed Air Energy Storage—Environmental Noise Assessment
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Principles of Development Control

1 The following forms of development are envisaged in the zone:

O

0
O
0
O

O

affordable housing

domestic outbuilding in association with a dwelling

dwelling

dwelling addition

small scale non-residential use that serves the local community, for example:

(¢]

(¢]

o

(¢]

(¢]

o

child care facility

health and welfare service
open space

primary and secondary school
recreation area

shop, office or consulting room

supported accommodation.

Within the vicinity of the proposed facility is also a “Rural Living” zone. This zone has the following key Objectives and

PDC'’s:

Objectives

Objective 1: A zone consisting of large allotments, detached dwellings and rural activities that do not adversely
impact the amenity of the locality.

Principles of Development Control

1 The following forms of development are envisaged in the zone:

o o o o o o o

detached dwelling

domestic outbuilding in association with a detached dwelling

domestic structure

dwelling addition

farming

farm building

stable.

The proposed development should also conform to the relevant council wide PDC’s. The noise and vibration related
PDC'’s are presented below:

Under the “Interface between Land Uses” Section:

1 Development should not detrimentally affect the amenity of the locality or cause unreasonable interference
through any of the following:

(b) noise
(c) vibration

Hydrostor Compressed Air Energy Storage—Environmental Noise Assessment
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7 Development that emits noise (other than music noise) should include noise attenuation measures that
achieve the relevant Environment Protection (Noise) Policy criteria when assessed at the nearest existing
noise sensitive premises.

8 Development with the potential to emit significant noise (e.g. industry) should incorporate noise attenuation
measures that prevent noise from causing unreasonable interference with the amenity of noise sensitive
premises.
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41 Legislation

The general environmental duty in section 25 of the Environment Protection Act 1993 (EP Act) states that:

A person must not undertake an activity that pollutes, or might pollute, the environment unless the person takes all
reasonable and practicable measures to prevent or minimise any resulting environmental harm.

Under the EP Act, pollution includes the emission of noise.
4.2 SA Environmental Protection (Noise) Policy
Part 4, Clause 18(1) of the Environment Protection (Noise) Policy 2007 (Noise EPP) states that:

The general environmental duty under section 25 of the Act is satisfied in relation to noise from a noise source, insofar as the
noise affects particular noise-affected premises, if the noise complies with the noise goals.

Principal of Development Control 7 of the Interface between Land Uses section of the development plan also
specifically requires that noise from the development is assessed against the Environment Protection (Noise) Policy.

The noise goals in the Noise EPP are based on the zoning of the development and the closest noise affected
premises in the relevant development plan. The land uses primarily promoted by the zones are used to determine the

environmental noise criteria with the indicative noise factors shown in Table 1.

Table 1 Excerpt from Noise EPP (Table 2, subclause(1)(b))

Land use category Indicative noise factor dB(A)
Day (7 am to 10 pm) Night (10 pm to 7 am)

Rural living a7 40
Residential 52 45
Rural industry 57 50
Light industry 57 50
Commercial 62 55
General industry 65 55
Special industry 70 60

The subject site is located within the Alexandrina Council’s “Primary Production” zone which based on the objectives
and PDC’s would be classified as a “Rural industry” land use category under the Noise EPP. The nearest noise
sensitive receivers are located within the “Primary Production”, “Residential” and “Rural Living” zones, which based on
the Objectives and PDC'’s of the Development Plan have land use categories under the Noise EPP of “Rural industry”,
“Residential’, and Rural living” respectively.

In accordance with Part 5 of the Noise EPP, the relevant criteria for this development will be the average of the
relevant indicative noise factors of the source and receiver locations less 5 dB(A). The application of Part 5 results in
environmental noise criteria as summarised in Table 2.

Hydrostor Compressed Air Energy Storage—Environmental Noise Assessment
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Table 2 EPP noise criteria for receivers around the Hydrostor project

Receiver zone

Noise emission criteria, Leq dB(A)

Day (7 am to 10 pm)

Night (10 pm to 7 am)

Primary Production (Rural Industry) 52 45
Residential 50 43
Rural Living 47 40

In addition, the Noise EPP requires that for planning assessments, the predicted night time noise level received in
“Residential” and “Rural Living” zones should not exceed 60 dB(A) Lmax. We note that due to the relatively consistent
nature of noise emissions from the proposed plant, design for compliance with the night time Leq criteria in Table 2 will
result in compliance with the 60 dB(A) Lmax criterion.

Penalties can also be applied to a noise source for a variety of characteristics, such as impulsive, low frequency,
modulating or tonal characters. For a characteristic penalty to be applied to a noise source it must be fundamental to
the impact of the noise and dominate the overall noise impact. The application of character penalties is discussed
further in the noise and vibration assessment section.
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Specific vibration criteria are not provided in the Alexandrina Council Development Plan, so the criteria below have
been adopted as they are based on widely used Australian and International Standards.

5.1 Vibration Criteria for Human Comfort

Human comfort vibration targets are presented below for occupants of different building types. The targets are based
on Annex A of Australian Standard AS 2670.2-1990 Evaluation of human exposure to whole-body vibration, Part 2:
Continuous and shock-induced vibration in buildings (1 to 80 Hz). Human comfort criteria should be achieved during
the operational phase of the proposed development. If vibration levels are expected to exceed these limits during
construction phase, it would then be appropriate to engage in community consultation.

Table 3 Human Comfort Vibration Criteria

Building usage and time period Peak Particle Velocity (PPV) target, mm/s
Residential — Day and Shoulder 0.3-0.6

Residential — Night 0.2

Office — when in use 0.6

Workshop — when in use 1.2

The criteria presented above are conservative screening limits and it does not necessarily follow that an exceedance
will result in disturbance. If an exceedance occurs and further investigation is warranted, then the frequency content of
the vibration should be analysed against the curves for the different building usages presented in

Figure 2.
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Figure 2 Human Comfort Vibration Criteria
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5.2 Vibration limits for Structural Damage

Vibration limits apply at building structures and underground pipework. These limits should not be exceeded during
the operation or construction works but are not as stringent as the human comfort criteria.

5.2.1 Buildings

German Standard DIN 4150-3 Structural Vibration, Part 3 — Effects of Vibration on Structures is widely used in South
Australia for construction and infrastructure projects and so is adopted as a suitable reference for vibration limits to
avoid cosmetic and structural damage to buildings. The following DIN 4150-3 limits are specified as PPV levels
measured in any direction at or adjacent to the building foundation.

Table 4 Building Damage Vibration Limits

Type of building structure Peak Particle Velocity (PPV) limit, mm/s
Commercial, industrial and similar buildings 20

Residential and similar structures 5

Heritage-listed structures 3

Where the limits above are not able to be reasonably complied with, then the frequency of the vibration may be
considered. If the vibration has a dominant frequency higher than 10 Hz, then a higher vibration limit would apply in
accordance with DIN 4150-3 as shown below:

=—=Commercial & Industrial Residential =—Heritage-listed
50

w n A
(§)] o o
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N
o

N
()]

Peak Particle Velocity, mm/s
N
[6)]
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Figure 3 Building Damage Vibration Limits
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DIN 4150-3 states that exposing buildings to vibration levels higher than that recommended above would not
necessarily result in damage. Rather it recommends these values as maximum levels of short-term construction
vibration at which experience has shown that damage that reduces the serviceability of structures will not occur due to
vibration effects. The Standard considers a reduction in serviceability of the structure is deemed to have occurred if:

O Cracks form in plastered surfaces of walls
O Existing cracks in the building are enlarged
O Partitions become detached from loadbearing walls or floors.

5.2.2 Underground Infrastructure

The DIN 4150 also provides guidelines for the short-term vibration exposure of buried pipelines. The guidelines
provide peak particle velocity (PPV) vibration limits applicable at the pipe surface in any of the three orthogonal
directions (i.e. X, y, z). These limits are provided in Table 5.

Table 5 Underground Pipework Vibration Limits

Pipe material Peak Particle Velocity (PPV) limit, mm/s
Steel (including welded pipes) 100
Clay, concrete, reinforced concrete, pre-stressed concrete, 80

metal (with or without flange)

Masonry, plaster 50

It is noted that these limits are based on pipework built to modern construction standards. Where the integrity of the
pipework is uncertain, further investigation may be required

5.2.3 Electrical and communications infrastructure

As construction activities may occur in close vicinity of existing electrical and communications infrastructure, the
vibration goals presented in the Australian Coal Industry’s Research Program (ACARP) Report Effect of Blasting on
Infrastructure, ACARP Project No C14057, dated 20 October 2008 will be utilised (presented in Table 6).

Table 6 Suggested vibration limits near electrical and communications infrastructure

Pipe material Peak Particle Velocity (PPV) limit, mm/s
Power lines — concrete and timber poles 100
Power lines — steel towers 100
Buried communication cables and pipelines 100
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6.1 Noise modelling

6.1.1 Modelling parameters

Noise emissions from site have been modelled in SoundPLAN Environmental Software v8.0 program, using the
Conservation of Clean Air and Water in Europe (CONCAWE) algorithms. The model takes into consideration:

O attenuation of noise sources due to distance

O barrier effects from buildings, topography and the like

0 air absorption

O ground effects

0 weather conditions (wind speed, wind direction, time of day, and cloud cover)

CONCAVWE has six different weather categories—CONCAWE weather category 1 represents weather conditions that
are least conducive to noise propagation (best case situation with the lowest predicted noise levels), CONCAWE
weather category 4 represents neutral weather conditions, and CONCAWE weather category 6 represents weather
conditions that are the most conducive to noise propagation (the worst case situation with the highest predicted noise
levels). In accordance with the Guidelines for the use of the Environmental Protection (Noise) Policy 2007,
CONCAWE weather category 6 has been used this assessment, to assess night time noise emissions.

6.1.2 Noise sources

The noise model has included the equipment presented in Table 7. The overall source sound power levels (SWL) are
based on information provided by Hydrostor, which we understand are based both on manufacturer data and
measurements at their previous facilities. The octave band spectral data has been based on our databases of noise
levels of similar equipment.

Table 7 Source sound power levels

Source Qty. SWL Octave band centre frequency, Hz, dB(Lin)
Description dB(A)

63 125 250 500 1000 2000 4000 8000
Cooling Tower 1 83 90 85 78 76 78 75 74 74
Heat Exchange 3 87 80 82 83 81 81 81 78 65

Pumps (each)

Expander outlet

(low pressure) 1 109 105 104 99 98 100 104 105 77
Compressor

outlet (low 1 106 101 101 96 95 97 101 102 74
pressure)

Transformer 1 90 69 77 85 87 79 77 69 65
Compressor 1 114 117 118 114 112 104 98 106 108
Expander 1 119 114 111 107 108 109 112 115 103

6.1.3 Noise mitigation measures

The proposed Hydrostor facility includes an acoustic enclosure around the two noisiest items of plant, which are the
compressor and expander.

Hydrostor Compressed Air Energy Storage—Environmental Noise Assessment
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Noise modelling presented in this report is based on an enclosure with a height of 11m. The enclosure should be
constructed using a minimum of 0.6mm thick Colorbond steel. In addition, the ceiling, the internal western and
southern wall should be lined with a minimum of 12mm plywood, which forms a cavity with the Colorbond of at least
150mm on the walls and 200mm on the ceiling. Acoustic insulation which is 50mm thick and has a density of at least
11 kg/m3 should be provided in the cavity formed between the Colorbond and plywood.

Roller doors to allow access into the enclosure should be positioned on the eastern side, so as to not degrade the
attenuation towards the nearest receivers to the west. The expander outlet and the compressor inlets are to be ducted
to the eastern side of this enclosure, to shield the nearer receivers to the west of the site.

To control the reverberant noise level within the enclosure two adjacent walls and the ceiling should be lined with a
minimum of 75mm thick acoustically absorptive material. One example of an acoustically suitable material is Bradford
Supertel 75mm Rm 2.2 with Ultraphon facing. A perforated metal facing with a minimum 20% open area may be
included to provide mechanical protection.

6.2 Noise levels with mitigation in place

Noise contours showing the predicted noise levels based on the above source data and acoustic enclosure are
presented in Appendix B, and a summary of the predicted noise levels at the nearest receptors within each of the
zoning areas is presented in Table 8. The location of the receivers included in Table 8 is provided on the noise
contour plot in Appendix B.

Table 8 Predicted Hydrostor noise levels

Location Noise criteria, Leq, dB(A) Predicted noise level
Receiver A (“Primary Production”) — 60

NE of site

45

Receiver B (“Primary Production”) — 45

SW of site

Receiver C — “Residential” 43 <35
Receiver D — All “Rural Living” 40 <35

It is understood that Receiver A is associated with the site and may be vacated if required. This is expected to be
required based on the modelling.

With the above noise mitigation measures in place it is not expected that any character penalties to account for tonal,
low frequency, modulated or impulsive noise will be required, on the basis that the noise from the tonal turbine and
compressor will be mitigated by the enclosure. The mitigation measures proposed above are predicted to result in
compliance with the relevant noise criteria at all non-associated receivers around the site.

6.3 Vibration assessment

During normal operation the proposed development is predicted to be less than 0.2 mm/s at all surrounding residential
receiver locations, so is not expected to generate levels of vibration which would exceed any of the relevant vibration
criteria.

During construction phase a noise and vibration management plan should be adopted to mitigate potential short term
noise or vibration impacts.



An environmental noise and vibration assessment has been conducted for the proposed Hydrostor Compressed-Air
Energy Storage Project.

Criteria for this assessment have been based on the requirements of the Alexandrina Council Development Plan, and
other relevant noise and vibration criteria, namely; the South Australian Environmental (Noise) Protection Policy
(Noise EPP), DIN 4150-3 Structural Vibration, Part 3 — Effects of Vibration on Structures and Australian Standard AS
2670.2-1990 Evaluation of human exposure to whole-body vibration, Part 2: Continuous and shock-induced vibration
in buildings (1 to 80 Hz).

Noise levels were predicted at receivers around the site with only the compressor and expander within an acoustic
enclosure, as is currently proposed. The predicted noise levels are in compliance with the noise criteria at all
surrounding non-associated receivers, based on the enclosure construction as detailed in Section 6.1.3.

Vibration levels from the operation of the site are predicted to comply with the nominated vibration criteria at all
surrounding receivers.

On the basis of this assessment, the site can be designed to achieve compliance with the noise and vibration
requirements of the Alexandrina Council Development Plan and all nominated noise and vibration criteria.
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1.0 INTRODUCTION

Hydrostor proposes to develop an Advanced Compressed Air Energy Storage (A-CAES) facility at the Angas
Zinc Mine (AZM), Strathalbyn, South Australia (refer to Figure 1).

The 5 Megawatt plant is expected to be operational in the first half of 2019. The project’s costs will be reduced
by making use of an underground cavern in the existing mine decline (Figure 2). The system utilises an
isobaric purpose built underground cavern for air storage within the mine decline. During the charge cycle air
is compressed and sent into the cavity, causing water to flow out via the supply line. Electricity is generated
during the discharge cycle when heated air is released from the surface which drives a turbine, allowing water
to flow into the cavity.

The AZM is owned by Terramin Australia Limited (Terramin). Zinc ore was mined from 2007 to 2013 using
underground mining techniques. The ore body was accessed via a decline, through a 5 m x 5 m reinforced
portal at the bottom of a box-cut. The mine was put into care and maintenance in 2013. At completion of
mining in 2013, the underground mine and box cut was flooded with groundwater as part of the AZM closure
strategy.

Construction dewatering is required to enable access to the decline and allow construction of the A-CAES
system. Once the decline is dewatered construction is expected to take about 6 months. Groundwater
pumped from the mine will be recharged back into the surrounding aquifer via a process known as Managed
Aquifer Recharge (MAR). This process was successfully utilized by Terramin during their mining operation
and as such the effects of proposed construction dewatering and injection on the aquifer are well understood.
The majority of the injection wells used by Terramin have been decommissioned and as such new injection
wells will need to be constructed to meet peak construction dewatering rates.

Since the mine closure, the quality of groundwater in the box cut and mine voids has the potential to be
degraded due to oxidation of wall rock and backfill material, which will determine whether any pre-treatment is
required prior to MAR.

1.1 Objectives

The overall objective of this assessment is to outline the dewatering and injection requirements during the
construction of the A-CAES project. In particular:

m  Estimate the construction dewatering volume and rates to enable construction of the A-CAES system
within the mine decline.

m  Estimate the number of injection wells needed to meet the construction dewatering rates.

m Determine the water quality of water within the underground mine and overlying box cut to establish
whether any pre-treatment is required prior to injection.

m  Assess the risk of upward leakage to the Angas River from MAR and determine whether this represents
a constraint to injection rates.

» GOLDER 1
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1.2

Scope of work

The following scope of work was undertaken to meet the above objectives.

Estimated construction dewatering rates and volume based on the underground mine void size, historical
groundwater seepage rates and the water balance of the box cut lake. Based on this, Golder calculated
a range of construction dewatering lead times and pumping rates needed to achieve dewatering of the
mine void to allow construction of the A-CAES system.

Estimated the number of injection wells required to meet the dewatering demands for construction of the
A-CAES system. This was based on the operational performance of the historic injection wells.

Reviewed the water quality data of the box cut lake and underground mine water to assess whether
water quality has altered post mining. Comparisons were made against the native groundwater quality
and beneficial use criteria to identify if pre-treatment is required prior to injection.

Consulted with the Department of Environment and Water (DEW) to present the above outcomes and
identify any groundwater concerns that need to be addressed to support regulatory approvals and
permitting of new injection wells for the project. From this discussion, DEW recommended that
groundwater modelling be undertaken to assess the potential risk to the Angas River.

Used an existing groundwater model, Golder assessed the risk of upward leakage to the Angas River
from the underlying aquifer for a range of dewatering and injection scenarios.

Prepared a technical report (this report) to support the application for drainage permits.

» GOLDER
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2.0 THE EXISTING ENVIRONMENT
2.1 Groundwater and surface water

The hydrogeology of the area is summarised below, with further detail provided in Terramin’s Mine Closure
Plan (Terramin, 2017) and supporting groundwater studies.

m The main aquifers are shown on Figure 3 and comprise of:

= Tertiary and Quaternary Sediments — a shallow water table aquifer which ranges in thickness from
2.5 m to 27 m at the AZM. Drilling investigations conducted on site indicated that aquifers occur in
these sediments on a local and discontinuous basis only. The Tertiary and Quaternary water table
aquifer is separated from the underlying fractured rock aquifer by a ~20 m thick layer of highly
weathered and kaolinized metasediments, which behaves as a confining layer

" Fractured Cambrian Bedrock — referred to in this report as the Cambrian Fractured Rock Aquifer
(FRA) represents the main groundwater-bearing zone occurs in discrete fractures from about 40 m to
70 m bgl. There is some evidence of deeper water-transmitting fractures from about 100 to 125 m
bgl. The fracture strike is slightly west of due north, with WNW — ESE, and NNE — SSW components;
this fracture strike controls groundwater flow (preferential flow occurs along strike);

m  Pre-mining groundwater flow was in a southerly direction (Figure 3). This was based on limited
monitoring records obtained at the time of drilling (between 2005 and 2007). Mine dewatering occurred
from 2008 to 2013 which created a cone of depression around the mine. Since the AZM was put into
care and maintenance in 2013, groundwater levels have recovered to near pre-mining elevations based
on post-mining monitoring.

m  Groundwater salinity of the fractured Cambrian FRA ranges from 13,000 mg/L to 22,500 mg/L and
therefore represents an aquifer with few beneficial uses.

m There are no current groundwater users in the area, owing to high salinity which is also deterrent to
future users of groundwater in this area.

m The Angas River is located ~1.5 km to the south east of the AZM (Figure 1). There is no conclusive
evidence to suggest that the River receives groundwater at this location (Green et al, 2008), however
surface water salinities recorded by Terramin were often brackish (2,000 mg/L to 3,000 mg/L),
suggesting some groundwater interaction.

» GOLDER 4
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Figure 3: Hydrogeological setting showing pre-mining groundwater elevation (top) and east to west Conceptual
geological cross section.

2.2 Past mining operations

Mine operations at the AZM started with development of the box cut in August 2007 and the decline in
September 2008. The total underground development (tunnels) of the mine is in excess of 10 km to a total
mine depth of 400 m bgl. The stope voids created were subsequently backfilled using a mixture of cemented
rockfill, loose rock fill or cemented tailings (paste) fill.
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Mining was conducted below the water table in the Cambrian FRA and mine dewatering reduced the
groundwater levels around the mine. Groundwater pumped from the mine was injected back into the
surrounding aquifer via MAR.

The mine was put into care and maintenance in 2013. Groundwater level recovery in the mine void was
accelerated by flooding the underground mine with groundwater pumped from the injection wells. This was
undertaken to limit the effects from oxidation of wall rock and backfill material which can lead to the generation
of acid mine drainage.

2.3 Groundwater impact assessment from mining operations

A number of groundwater investigations and long-term groundwater monitoring have been undertaken to
support the operation of the AZM and more recently for the closure of the mine (Terramin, 2017). As such,
characterisation of the underlying aquifer and understanding of groundwater related risks which are also
relevant to this project has already been performed.

The following provides a summary of the relevant groundwater related risks that were monitored during the
mining operation and closure phases.

Mine dewatering impacts 2007 to 2013

m The onset of mine dewatering in 2007 (development of the box cut) and 2008 (commencement of the
mine decline) caused a small cone of drawdown in the Cambrian FRA to develop around the mine,
altering the groundwater flow direction toward the mine. The Tertiary Aquifer, where present above the
mine, became dry during the mining phase.

m  Average mine dewatering rates were in the order of 0.74 ML/d (8.5 L/s) over the mine life.

m The cone of depression was not detected in the outer regional ‘RG’ series monitoring wells (which target
the uppermost water bearing zone of the FRA) and therefore the extent was inferred to be < 1 km from
the mine.

m There are no groundwater users in the area.
Recharge impacts 2008 to 2013

m The MAR system was commissioned in 2008 and was utilised until 2013.

m Injection rates of up to 1.3 ML/d (15 L/s) was achieved over the mine life using up to 6 injection wells
(known as RI-1 to RI-6) (Figure 3).

m There were no observed groundwater impacts resulting from MAR. Of particular interest was the risk of
groundwater mounding from MAR and the thereby potential discharge of saline groundwater to the
Angas River. Groundwater level monitoring undertaken at paired monitoring wells (RG2 - Tertiary aquifer
and RG3 — Cambrian FRA) positioned between the closest distances between the injection wells and
Angas River did not show any discernible groundwater level response (Figure 4) to MAR in this area,
indicating that the MAR operation is unlikely to have resulted in groundwater level changes at Angas
River and thereby additional groundwater discharge into the river. Instead injection water had a
tendency to flow towards the underground mine and was maintained by the cone of drawdown
(AGT, 2012).

m No adverse groundwater quality impacts were detected.
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Figure 4: Hydrographs- Regional Monitoring Wells

Mine closure impacts 2013 to 2018

The mine was put into care and maintenance in September 2013. To reduce the effects of oxidation on
wall rock and backfill (and subsequent contaminant mobilisation), groundwater recovery was accelerated
during the first year (October 2013 to October 2014) by flooding the mine void with groundwater pumped
from the surrounding injection wells into the decline. After this time, groundwater in the mine continued to
rise from natural groundwater inflows.

The quality of water in the mine void was monitored at a number of underground sampling points
(including the paste line (‘PF140’), DH2 and DH3 - refer to Figure 3) to detect the risk of acid mine
drainage (AGT, 2015b). Water quality parameters (pH, sulphate and key metals) were used as an
indicator for this and have remained stable, indicating no detrimental change to water quality.

Over time, groundwater levels recovered back to near pre-mining levels (Figure 5) and as such, the
groundwater flow direction is expected to have generally returned back to pre-mining groundwater flow
direction towards the south (as shown by pre-mining groundwater contours on Figure 3).
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Figure 5: Post-mining Groundwater Level Recovery
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3.0 MINE DEWATERING AND INJECTION RATES
3.1 Overview

The underground mine and box cut (containing the mine portal) was flooded with groundwater in October
2013 as part of the AZM closure strategy. For this project, dewatering of the mine is required to enable access
to the decline and allow construction of the A-CAES system to take place over a 6 month period.

Groundwater pumped from the mine will be recharged back into the surrounding Cambrian FRA using MAR
which was the same approach that was successfully used by Terramin from 2008 to 2013. As such, the
effects of mine dewatering and MAR on the aquifers are well understood.

Mine dewatering rates for this project will be higher at the beginning, with a requirement for over pumping to
remove standing water stored in the box cut and mine workings. Once this has been achieved, ongoing
dewatering will be required during the remaining part of the construction phase to maintain groundwater
levels beneath construction depth. Some disposal of stormwater runoff that flows into the box cut may also be
required.

The capacity of the injection wells to inject mine water will need to match the above dewatering regime.
Additional injection wells will be required to account for the initial over pumping needed to accelerate mine
dewatering. Six injection wells were used during mining operations, of which four have been decommissioned
(backfilled).

The assessment of dewatering and injection requirements for this project are outlined below.

3.2 Mine Dewatering Rates

The dewatering volume and rate to allow construction of the A-CAES system was determined based on the
mine void size and mine inflow rates (measured during mining operations). Likewise, the ability of the aquifer
to receive water was estimated based on the injection rates achieved during mining operations.

Available mine dewatering rates measured during mining operations are presented in Figure 6. Cumulative
injection volumes are presented in Figure 7. Records prior to 2011 were not available, but the work of AGT,
2012 suggested that groundwater inflows prior to 2011 ranged from 7 L/s to 12 L/s (0.6 ML/d to 1.0 ML/d). By
2013, mine dewatering rates averaged 8.5 L/s (0.74 ML/d). Terramin has indicated that these values are likely
to be higher (by at least 30%) than the expected groundwater inflows during the A-CAES construction
dewatering due to the following reasons:

m  During mining operations, there were groundwater inflows from uncapped exploration holes which have
since been grouted.

m  Excess water from drilling and paste backfill activities was introduced into the underground mine
dewatering circuit.

m Atthe time when the mine was put into care and maintenance over 90% of mine voids had been back
filled (Harris et al 2014) thereby sealing off zones of groundwater inflows.
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Construction dewatering will involve pumping water from the box cut and underground mine workings. There
will be additional contributions from surface runoff into the box cut and ongoing groundwater inflows into the
mine and these have also been factored in to our estimates.

The following lists the assumptions used in our dewatering calculations:

m  The current volume of water in the box cut is 39 ML, with additional contribution of rainfall runoff into the
box cut, which is assumed to be in the order of 0.5 L/s (corresponding to 7.8 ML over a 6 month period).

m The volume of the mine workings (stopes, decline, and level access) to the construction depth of 240 m
is 145 ML. Supporting calculations are provided in Appendix A.

m  We have assumed constant groundwater inflow rate of about 0.7 ML/d (8 L/s) which represents 30% of
the maximum inflow rate (1 ML/d / 12 L/s) reached during mining operations.

Based on the above, the total volume of water to be pumped from the mine is 184 ML, plus an additional
contribution of rainfall runoff and groundwater flows into underground mine workings (estimated at 0.74 ML/d).
Maximum groundwater inflow rates may not be experienced until the dewatering target is reached, however to
provide conservative dewatering estimates we have assumed that groundwater inflows of 0.74 ML/d after the
box cut lake has been dewatered.

3.3 Injection rates

Terramin utilised up to 6 injection wells to inject up to 1.3 ML/d (15 L/s) of mine water. Four of the injection
wells (RI1, RI4, RI5 and RI6) have been decommissioned (backfilled) and new injection wells will be required.

In fractured rock aquifers, the injection rate depends on the aquifer characteristics, such as location and
extent of faults which can represent areas of secondary porosity with enhanced permeability. Therefore,
injection rates of wells can vary considerably over short distances, which was also found to be apparent at
AZM. Table 1 presents the tested and operational injection rates of the AZM recharge wells and indicates that
the test injection rates varied from 0.4 L/s to 5 L/s between wells.

The expected injection rates of the new injection wells have been estimated based on the observed injections
rates during the testing and operation (Table 1). Based on this it is reasonable to expect that the average
injection rate of new wells installed at the site could be in the order of 0.27 ML/d/well (3 L/s/well).

Table 1: Tested and Operational Injection Rates.

Injection well Injection rate tested Operational injection rate
during system ((W5))
commissioning (L/s)
RI1 (backfilled) 3
RI2 (backfilled) 5
12.7
RI3 2
R14 3
RI5 (backfilled) 0.4 -
RI6 (backfilled) 3 -
Total injection L/s 16.4 12.7
Total injection ML/d 1.42 1.10
Average injection rate per well ML/d 0.28 0.27
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3.4 Injection pressure

Safe injection pressures are deemed as pressure (p) that would avoid hydraulic failure of the overlying
confining layer (weathered zone), which could result in upward leakage of saline groundwater water to the
Tertiary Aquifer. The maximum pressure can conservatively be estimated from the formula:

p < 15 d (kPa) (NRMMC, 2009)

where d is the depth in metres from the land surface to the base of the aquitard overlying the aquifer
(approximately 30 m at the site), which would result in a maximum allowable pressure of 450 kPa. Information
provided by Terramin suggested that at times injection well (RI2) recorded pressures ranging from 14 kPa to
28 kPa (1.4 m to 2.8 m above ground surface) at 4 L/s, and that the drainage head in all other injection wells
was maintained below ground surface. This is only less than 6% of the maximum allowable operational
pressure to avoid hydraulic failure of the confining layer.

It is noted that the safe injection pressure of the well will depend on the well design, which need to be
assessed for the new injection wells, where the risk of surface expression to any poorly sealed exploration
holes need to be considered.

3.5 Estimated Dewatering and Injection Rates for Construction of
A-CAES

The construction dewatering rates for this project will be higher at the beginning, with a requirement to remove
water stored in the box cut and mine workings during the initial dewatering period to reach the target
dewatering level. Once this has been achieved, ongoing dewatering will be required during the 6 month
construction phase to maintain groundwater levels beneath the construction depth of 240 m.

The following outlines the estimated mine dewatering volumes and rates to dewater the mine to the target
construction depth (Section 3.5.1) followed by ongoing dewatering rates needed to maintain groundwater
levels below the construction depth during the construction phase (Section 3.5.2).

3.5.1 Initial Dewatering Rates and Lead Times

Using the above pumping and injection volumes in Sections 3.2 and 3.3, the initial dewatering and injection
requirements for a range of dewatering lead times ranging from 2 to 6 months was calculated for
consideration by Hydrostor.

Table 2 summarises the dewatering and injection rates and number of injection wells required to meet the
initial dewatering requirement for varying dewatering lead time and indicates that the required number of
injections wells could range between 6 and 14 injection wells depending on the duration of the initial
dewatering period.

Of the dewatering scenarios presented to Hydrostor, the four month mine dewatering lead time was selected
as their preferred option, as this timeframe aligns with project construction schedule and likely requires a
lower number of injection bores than shorter mine dewatering lead-times
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Table 2: Estimated dewatering and injection rates to dewater mine workings.

Dewatering lead Box Cut Mine void Additional Dewatering Number of
time to allow lake volume (ML) inflows into box and injection wells to
access to decline volume cut and mine injection meet initial
(months) (ML) void (ML) rate (ML/d) dewatering
demand

6 39 144 110 1.6 6

4 39 144 72 21 8

3 39 144 55 26 10

2 39 144 44 3.8 14

3.5.2 Ongoing dewatering rates during construction phase

Once the standing water is pumped from mine void storage and dewatering target is reached, ongoing mine
dewatering (albeit at much lower rates) will be required to maintain groundwater levels below the construction
depth for the duration of the 6 month construction phase. During the construction period dewatering rates are
expected to be in the order of 8.5 L/s (0.74 ML/d) and this will require the use of less injection wells (or lower
required injection rate per well). Figure 8 presents the estimated daily dewatering rates to enable construction
of the A-CAES system to take place.

3.5.3 Total Dewatering Volumes

The total water pumped and injected for the above dewatering lead times is presented in Figure 9 and is
estimated to range between 350 ML and 410 ML depending on the dewatering (and construction) timeframe.

For the selected dewatering scenario (4-month mine dewatering lead time followed by 6 month construction),
the total volume pumped from the groundwater system is estimated to be in the order of 390 ML.

Additional groundwater allocation will be required if all dewatering occurs within one water use year (between
1 July of any calendar year and 30 June of the following calendar year). Figure 9 shows that the current
allocation of 271 ML/y (with an additional roll over credit of 27 ML for the 2019 water use year) will be reached
with about 4 months of dewatering. The amount of additional allocation needed will depend on the project
schedule when in the water use year dewatering commences.
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4.0 WATER QUALITY
4.1 Overview

The water currently within the box cut and mine workings had the potential to be affected by oxidation of the
wall rock and backfill material (a process that can result in acid mine drainage). The extent of this will
determine whether any pre-treatment is required prior to injection, however this risk was reduced by flooding
the mine void with groundwater (described under Section 2.2 of this report).

The level of pre-treatment required depends on the water quality of the receiving aquifer and whether the
injected water has the potential to down grade the beneficial use category of the receiving aquifer. Also of
particular interest is understanding the risk of the recharge water reaching the Angas River over the long
term (post injection).

The following section provides an assessment of the water quality in the box cut and mine workings to
determine whether the water quality has changed. We have also compared water quality parameters against
the native groundwater to provide an indication of whether any pre-treatment of the water may be required
prior to injection.

4.2 Results

Since mine closure in 2013, particular attention was placed on monitoring the risk of acid mine drainage in and
near the mine workings. Water quality parameters such as sulphide, pH and key metals were used as an
indicator for this. Key sampling locations included:

m Boxcut (1 sample) - water from the box cut lake.
m Mine void (6 samples) - water samples taken from the mine workings at different levels during filling.

m PF140 (14 samples) - water samples taken from the paste line which targets mine void a depth of
142 m bgl.

m DHO02 (12 samples) and DHO03 (4 samples) - wells which target the Cambrian FRA to depths of 115 m
(DHO02) and 116 m (DHO03) in close proximity to the mine workings.

The above groundwater monitoring points monitor groundwater at discrete intervals in and near the mine
voids and may not be representative of the larger body of water within the mine workings.

The quality of water to be injected has been derived from samples collected from the above sample locations
since 2013. The results are presented in Table 3, together with background concentrations of the Cambrian
FRA derived from regional monitoring wells (RG series) and injection wells (RI series). Background
concentrations were established based on one sample collected from each well prior to injection and mining,
respectively. ANZECC water quality guideline limits for freshwater ecosystems and primary industries (which
may represent the beneficial use category for the Tertiary Aquifer) are also shown for reference.
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Results in Table 3 show the mine water quality is comparable to the receiving aquifer in terms of salinity and
most water quality parameters, but notable differences in some samples include:

m  Elevated cadmium (0.0158 mg/L) in the box cut (one sample) with respect to native groundwater
(0.0002 mg/L) and ANZECC guideline limit for freshwater ecosystems.

m  High concentrations of dissolved zinc (17.8 mg/L) and manganese (3.4 mg/L) in the box cut with respect
to native groundwater, but below ANZECC guideline criteria for primary industries.

m Elevated concentrations of dissolved Zinc (0.17 to 0.379 mg/L at one location DH3) with respect to native
groundwater (0.01 mg/L) and ANZECC guideline limits for freshwater ecosystems, however all other
samples from DHO2 and PF140 revealed concentrations below background limits.

m  Elevated concentration of chromium in one sample only from DH3, with other samples including the most
recent sample revealing levels below the detection limit (<0.001 mg/L).

4.3 Water Treatment

The above results indicate that the water in the box cut is likely to require some treatment prior to injection.
Whilst samples collected from the underground mine water via DH02, D03, mine void and PF140 suggest
groundwater quality has remained stable, ongoing sampling of the extracted water should be undertaken
during the construction dewatering to ensure the water quality is suitable for reinjection.

Discussions with Terramin indicate that reduction of the above metals (to background concentrations), could
be achieved using HB50 lamella plated silt separator clarifiers. There are currently two clarifiers on site which
are capable to treat to a rate of 0.96 ML/d each (1.92 ML/d in total). The clarifiers were used during operation
of the reverse osmosis unit and shut down in October 2013 and have not been used since. Figure 10 shows
the dewatering rates together with current onsite treatment capacity. For shorter dewatering lead time,
additional treatment capacity will be required.

Golder understand that Hydrostor are planning to treat water extracted from the mine via lamellar plate
separators (LPS) and/or an oxidative filtration system (OFS). The final treatment system design will be
predicated on additional testing. The OFS would manage the removal of heavy metals and has an advantage
of maintaining through-flow rates (inflow and out flow rates are equal). Filters are planned to be back-flushed
as required to the old AZM Run of Mine (ROM) area for evaporation.

The functional design goal of pre-injection water quality treatment systems is understood to be achieving final
injectant water quality equal to ambient aquifer conditions or within agreed guideline values that reflect the
environmental values of the targeted groundwater resource.
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Figure 10: Dewatering Options and Current Onsite Treatment Capacity
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5.0 GROUNDWATER IMPACT ASSESSMENT
5.1 Overview

Confined aquifers subject to high injection pressure can result in upward leakage to overlying aquifers and
connected watercourses. Rising groundwater levels can result in discharging saline groundwater to
watercourses, which can impair their function.

During consultation with DEW, upward leakage of saline groundwater into the Tertiary Aquifer and the Angas
River from groundwater mounding was identified as a risk. The Angas River is located approximately 750 m to
the south of the Mining Lease.

This risk to the Angas River was previously assessed by groundwater modelling for a total average injection
rate of 1.3 ML/d (AGT, 2012). The risk was determined to be very low and upward leakage to the Tertiary
aquifer was not detected in groundwater monitoring wells (RG2 -Tertiary, RG3 - weathered Cambrian and
RG4 - weathered Cambrian - Figure 4) during the mining operations (2008 - 2013) where monitoring results
indicated that groundwater levels and salinity remained stable (Appendix Bl AZM Closure Phase GWMP). The
reason for this is considered to be due to the thickness of the confining layer (extremely weathered basement)
that separates the fresh Cambrian FRA and Tertiary Aquifers and low operating pressures of the injection
wells. However, as injection rates will likely be temporarily higher (2.1 ML/d) than those achieved during
mining operations (0.74 ML/d to 1 ML/d), groundwater modelling was undertaken to re-assess the risk of
leakage to the Angas River at higher injection rates.

Where possible, new injection wells should be placed further from the Angas River to further reduce this risk
of mounding and upward leakage.

5.2 Model objective

The objective of model simulations was to assess the risk of upward leakage to the Angas River from mine the
reinjection of mine water and to determine whether this posed a constraint to injection rates.

Modelling was not undertaken to assess the head rise of individual injection wells as these have not been
drilled and this requires further evaluation.

5.3 Model limitations

The model includes a simplistic representation of the mine void and groundwater system and was not used to
assess the mine dewatering requirements for the Project which are described in Section 3. This was due to
the simplistic manner in which the underground mine void, backfill and fracture networks are represented in
the model.

The injection wells simulated by the model have not been drilled and locations have not been confirmed. The
head rise simulated by the model for an individual injection well is therefore indicative. In reality the injection
heads will be subject to the well location (spacing) and aquifer characteristics (such as the location and extent
of faults which can represent areas with enhanced permeability). These aspects will be evaluated during
drilling. For example, if zones of higher transmissivity are encountered (higher than modelled values), this will
allow higher rates of injection and promote the lateral spreading of recharge water rather than excessive head
rise.

54 Model development

The AZM groundwater model used for this assessment is primarily based on the model used for the AZM
closure impact assessment (AGT, 2012; 2015a). This model, through a number of upgrades had been
modified/improved from the original AZM model that was developed in 2006 by Australian Water
Environments (AWE,2006). Ongoing investigations and groundwater monitoring have been used to improve
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the model in terms of conceptual behaviour and calibration. Transient calibrations have performed on a
number of occasions during the mine life, viz:

m during mining operations, using mine dewatering records (AGT, 2011 and AGT, 2012); and
m during mine closure using groundwater recovery records (AGT, 2013 and AGT 2015).

Transient calibration using injection data (injection rates and groundwater levels) has not been performed due
to the lack of operational and monitoring data (i.e. no well pressure records or deep monitoring wells).

The details of model development and calibration can be found in the above mentioned reports but can be
summarised as follows:

m  Four layers, three dimensional flow, hydraulic (groundwater level) and solute transport model.
m Layers 1to 4 represent (in order):

= Quaternary and Tertiary sediments (Layer 1).

= Weathered bedrock of low permeability (Layer 2).

® Fractured Cambrian bedrock, containing the underground workings (Layer 3).

= Deeper bedrock below the underground mine workings (Layer 4).

m  The numerical model domain covered an area of 25.7 km?, extending from Easting / Northing (308000,
6100020) to (313113, 6094995) with the AZM lease located essentially centrally.

m Layer 3 model aquifer properties were highly zoned, including representation of bedrock fractures and
the mine void (both done with cell zones of increased hydraulic conductivity, specific yield, specific
storage and effective porosity).

m The model mine void was simplistic, represented by a strip of cells in the third model layer of dimension
(X,Y, 2) of 12.5 m wide x 100 m long x 290 m deep; with the applied specific yield of 0.61, to achieve the
resulting model mine void volume.

5.5 Model validation

Validation of the transient calibration performed in 2015 was undertaken by comparing recent groundwater
level monitoring data against model predictions of post mining recovery. This was performed for monitoring
wells with post mine closure groundwater level data. The results are presented in Appendix B and indicate
that groundwater levels continue to plot along the predicted trend.

5.6 Dewatering and injection scenario

Model scenarios involved assigning new injection wells to the Cambrian FRA (Model Layer 3) at the locations
of redundant injection wells (RI-1 to RI-8) plus at four nominal locations surrounding the mine (to represent
new injection wells which are yet to be constructed).

Mine dewatering and injection was simulated for two phases:

m Phase 1: dewatering of the box cut lake and mine workings to allow access to mine decline for
dewatering lead time of 4 months; followed by

m Phase 2: ongoing dewatering over a period of 6 months for A-CAES construction.

The dewatering and injection scenarios simulated by the model are summarised in Table 4.
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Table 4: Model Simulations

Phase 1: Dewatering of Phase 2: Construction Number of
mine workings of ICAES injection
wells

Months Rate (ML/d) Months Rate (ML/d)

4 21 6 0.74 8

Model simulations started on October 2013 (model time 1 day) which coincides with the end of mining
operations and start of groundwater recovery. Dewatering and injection for A-CAES development was
simulated at model time 1918 days (January 2019) to roughly coincide with Hydrostors project schedule.
Table 5 shows the model time steps for mine dewatering and injection scenario.

Table 5: Model schedule for scenario 1

From To Phase

1/10/2013 31/12/2018 Post mine dewatering (start of groundwater recovery)

1/01/2019 30/04/2019 Phase 1: Mine dewatering

1/05/2019 31/11/2019 Phase 2: A-CAES construction

1/12/2019 31/12/2029 Recovery

5.7 Model simulation results
Groundwater Elevation

Simulated groundwater levels for the Cambrian FRA (model Layer 3) at the end of phase 1 and phase 2
dewatering and injection are presented on Figure 11 (groundwater elevation contours) and Figure 12
(hydraulic head for injection well RI6). Note, only the results of Scenarios 1 and 3 are shown on Figure 11 as
they represent low and high injection intensities and therefore scenario 2 results (mid case) are not shown.

During phase 1 injection, artesian heads (RL 110 m AHD to RL 120 m AHD) are temporally reached in the
vicinity of the injection wells. The hydraulic head rapidly recedes (becoming sub-artesian) after the onset of
phase 2 injection (Figure 12).

The extent of artesian conditions was simulated to extend about 500 m to the south and 300 m to the east and
west of the injection wells.
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Figure 12: Simulated injection head at injection well RI6

Upward leakage to the Angas River

The risk to the Angas River was assessed by showing model fluxes into river cells (Figure 13) and predicated
groundwater levels in the Cambrian FRA and Tertiary aquifer (Figure 14) at model observation point placed
near the Angas River (see Figure 11 for location).

Figure 13 shows no evidence of head rise or leakage into the river from injection. The 4.5 km reach behaved
as a slightly gaining stream, which ranged from 0.35 L/s (20 m3/day) at the start of the model simulation,

increasing slightly to 0.4 L/s (25 m3/day) by the end of model simulations. This represents a total baseflow
increase of 0.05 L/s over the entire reach.

Figure 14 shows a temporary rise of 8 m in piezometric head beneath the Angas River, whilst no water table
rise is predicted to occur in the Tertiary Aquifer.
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6.0 UNCERTAINTY AND PROJECT RISKS

The key areas of technical uncertainty and risk identified during this study are provided below, however these
are expected to be reduced as part of the ongoing work program.

Table 6: Key project risks and recommendations.

Uncertainty / Project risk Recommendation

Higher dewatering and injection rates than expected, | Conservative estimates of mine dewatering rates
thereby requiring additional injection wells and have been provided, however additional capacity
groundwater allocation. should be built into the injection well field to
accommodate higher rates of disposal.

Exceedance of annual groundwater allocation due to | Explore whether external groundwater allocations
the above or due to longer construction period arising | are available for temporary transfer.
from unforeseen circumstances.

Water quality of mine void is substantially poorer than | Ongoing testing be conducted on water extracted
samples collected from DH2, DH3, and PF140 from the mine void during construction dewatering
requiring additional treatment capacity. to ensure that suitable water quality for aquifer re-
injection can be maintained.

Source water characterisation and treatment will
likely need to be a dynamic and ongoing process
as water quality may change as pumping from the
mine void progresses.

Over pressurisation of the aquifer or clogging of The capacity of injection wells and technical

injection wells resulting in reduced injection rates. uncertainty surrounding safe injection pressures will
be assessed during the installation of new injection
wells.

New injection wells should be adequately spaced
and target zones of high permeability to promote
lateral spreading of injection water and reduce
cumulative effects of pressure.

Upward leakage to the Tertiary Aquifer or though As above.
exploration holes which have been inadequately
sealed
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7.0 CONCLUSIONS

The main conclusions from this study are summarised in Table 6 and include.

m The stored volume of water to be pumped from the box cut and mine was estimated to be in the order of
180 ML, plus additional contributions from flows into the box cut and underground mine workings
(0.73 ML/d).

m The initial dewatering rates required to enable construction of the A-CAES system vary according to
dewatering lead times. Short dewatering lead times will require higher pumping rates which will also
require a greater number of injection wells.

m  For a four month mine dewatering lead time, about 8 injection wells will be required to meet the initial
dewatering demands. Every effort should be made to position new injection wells in areas of highest
permeability to reduce groundwater mounding and hydraulic heads. The presence of exploration holes
(which may not be adequately sealed) needs to be considered when identifying injection sites.

m Additional groundwater allocation will be required if dewatering and injection occurs within one water use
year (between 1 July of any calendar year and 30 June of the following calendar year). The volume of
additional allocation needed will depend on when in the water use year dewatering commences.

m The water within the box cut contains elevated concentrations of zinc, cadmium and chromium, which
will likely require treatment prior to injection. It is also recommended that ongoing testing be conducted
on water extracted from the mine void during construction dewatering to ensure that suitable water
quality for aquifer re-injection can be maintained. Hydrostor are planning to treat water extracted from the
mine via lamellar plate separators (LPS) and/or an oxidative filtration system (OFS). The final treatment
system design will be predicated on additional testing.

m  Groundwater modelling indicated that salinity risk to the Angas River from upward leakage is low and is
unlikely to pose a constraint to injection. However ongoing groundwater monitoring is recommended to
detect changes to groundwater level near the Angas River in both the Tertiary Aquifer and FRA.

Table 7: Summary of Mine Dewatering and Injection Requirements

Mine dewatering Maximum Number of injection Addition allocation Additional Salinity Risk to

lead time dewatering wells required to meet ML (in excess of treatment required the Angas

(months) rate (ML/d) initial dewatering 299 ML) River
demand

4 2.0 ~8 Yes (up to 90)* Yes No

*Depends on dewatering start time in water use year

8.0 IMPORTANT INFORMATION

Your attention is drawn to the document — “Important Information”, which is included in Appendix C of this
report. The statements presented in this document are intended to advise you of what your realistic
expectations of this report should be. The document is not intended to reduce the level of responsibility
accepted by Golder Associates, but rather to ensure that all parties who may rely on this report are aware of
the responsibilities each assumes in so doing.
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Mine void calculations



Stope Void to 260 L

Lode Mined (m?3) Filled (m?) % Filled Unfilled (m?3)
Stopes 345,576 321,803 93% 23,772
Raises 3,590 433 12% 3,157

Level Access 103,373 30,228 29% 73,145
Decline 45,045 462 1% 44,583

Total 497,583 352,927 1% 144,657
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GOLDER ASSOCIATES PTY LTD
"9 GOLDER IMPORTANT INFORMATION RELATING TO THIS REPORT

The document (“Report”) to which this page is attached and which this page forms a part of, has been issued
by Golder Associates Pty Ltd (“Golder”) subject to the important limitations and other qualifications set out below.

This Report constitutes or is part of services (“Services”) provided by Golder to its client (“Client”) under and subject
to a contract between Golder and its Client (“Contract”). The contents of this page are not intended to and do not
alter Golder’s obligations (including any limits on those obligations) to its Client under the Contract.

This Report is provided for use solely by Golder's Client and persons acting on the Client's behalf, such as its
professional advisers. Golder is responsible only to its Client for this Report. Golder has no responsibility to any other
person who relies or makes decisions based upon this Report or who makes any other use of this Report. Golder
accepts no responsibility for any loss or damage suffered by any person other than its Client as a result of any
reliance upon any part of this Report, decisions made based upon this Report or any other use of it.

This Report has been prepared in the context of the circumstances and purposes referred to in, or derived from,
the Contract and Golder accepts no responsibility for use of the Report, in whole or in part, in any other context
or circumstance or for any other purpose.

The scope of Golder’s Services and the period of time they relate to are determined by the Contract and are subject
to restrictions and limitations set out in the Contract. If a service or other work is not expressly referred to in
this Report, do not assume that it has been provided or performed. If a matter is not addressed in this Report,
do not assume that any determination has been made by Golder in regards to it.

At any location relevant to the Services conditions may exist which were not detected by Golder, in particular due to
the specific scope of the investigation Golder has been engaged to undertake. Conditions can only be verified at the
exact location of any tests undertaken. Variations in conditions may occur between tested locations and there may
be conditions which have not been revealed by the investigation and which have not therefore been taken into account
in this Report.

Golder accepts no responsibility for and makes no representation as to the accuracy or completeness of the
information provided to it by or on behalf of the Client or sourced from any third party. Golder has assumed that such
information is correct unless otherwise stated and no responsibility is accepted by Golder for incomplete or
inaccurate data supplied by its Client or any other person for whom Golder is not responsible. Golder has not taken
account of matters that may have existed when the Report was prepared but which were only later disclosed to
Golder.

Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying out the
Services has allowed Golder to form no more than an opinion as to the actual conditions at any relevant location.
That opinion is necessarily constrained by the extent of the information collected by Golder or otherwise made
available to Golder. Further, the passage of time may affect the accuracy, applicability or usefulness of the opinions,
assessments or other information in this Report. This Report is based upon the information and other circumstances
that existed and were known to Golder when the Services were performed and this Report was prepared.
Golder has not considered the effect of any possible future developments including physical changes to any
relevant location or changes to any laws or regulations relevant to such location.

Where permitted by the Contract, Golder may have retained subconsultants affiliated with Golder to provide some

or all of the Services. However, it is Golder which remains solely responsible for the Services and there is no
legal recourse against any of Golder’s affiliated companies or the employees, officers or directors of any of them.

By date, or revision, the Report supersedes any prior report or other document issued by Golder dealing with any
matter that is addressed in the Report.

Any uncertainty as to the extent to which this Report can be used or relied upon in any respect should be
referred to Golder for clarification

Page 1 of 1
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1.0 INTRODUCTION

Hydrostor Australia Pty Ltd is proposing to develop, build and operate the Angas Advanced Compressed Air
Energy Storage (A-CAES) Facility (the Project) at the Angas Zinc Mine (the Mine) in Strathalbyn, South
Australia.

The project will use the existing mine decline to gain access to 240 m below ground level (bgl). There, the
subsurface infrastructure will include an underground air storage cavern connected to the surface via water
and air lines.

When the system is charging (i.e. at times of surplus energy on the grid), electricity runs an air compressor to
pipe compressed air from the surface into the air storage cavern, displacing water up the shaft and into the
surface reservoir. The heat generated when compressing the air is captured and stored as hot water in a
thermal store for use in electricity generation.

When electricity is needed (i.e. at times of high energy demand on the grid), the system reverses the air flow
allowing hydrostatic pressure to force the air out of the air storage cavern and back to the surface where the
stored heat is added back into the air stream. The heated air travels through a turbo-expander that drives a
generator, efficiently converting the stored energy back into electricity for the consumer.

Environmental risks and potential impacts have been assessed for the Project considering the proposed
construction and operational activities and with input from technical studies including a Traffic Impact and
Access Point Assessment, Environmental Noise Assessment and Construction Dewatering and Recharge
Requirements Report. This Scope Environmental Management Plan (EMP) has been produced to provide a
management framework and potential mitigation measures for impacts to the environment throughout the
Project.

The proposed site layout is shown in Figure 1.

» GOLDER 1
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1.1 Purpose

Protection of the environment and community during construction and operation is important to ensure that
Hydrostor’s reputation as a responsible developer is maintained and the conditions of the Mining Lease
existing over the site are not compromised by the development.

The purpose of this EMP is to:
m Provide a framework to provide measures to reduce potential environmental impacts of the Project

m Define objectives and measurable targets associated with the significant environmental aspects of the
Project

m Document the policies, processes and procedures to manage and control the environmental aspects and
impacts (using a risk management approach); legislative requirements; approval conditions; and other
relevant environmental obligations

m Allocate responsibilities for ensuring the effective implementation of these policies, processes and
procedures

m Describe how the environmental management performance will be monitored and reviewed to drive
continuous improvement.

The EMP will be used as a basis for the Contractor’s Environmental Management Plan (CEMP), developed by
the selected construction contractor for the construction phase of the project. It will also be used as the basis
for ensuring appropriate management of relevant environmental issues during the operational phase.

» GOLDER 3
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2.0
2.1

Table 1: Project approval requirements

REGULATIONS AND COMPLIANCE
Relevant legislation and permits

E::::; r:iton Approval Authority Type of approval Responsibility and timing
Development | State Commission Development Approval Hydrostor
Act 1993 Assessment Panel L ) )
(Development | (SCAP) A_Developm.ent Application | Prior to construction
Act) will be submitted to SCAP
for assessment
Environment | South Australia No specific approval Hydrostor and contractors
Protection Act | Environment Protection | permits- all activities onsite .
1993 (EP Act) | Authority must comply with the EP | | nroughout construction and
Act operation
Natural Well construction permits Hydrostor
Resource . . ' . .
Management Drainage permits (for Prior to well installation and
Managed Aquifer Recharge | dewatering
Act 1994 Department of during dewatering) ) )
(NRM Act) Environment and Water . Prior to dewatering
(DEW)- including Water allocation
Natural Resources
Native South Australia Murray | No requirement for removal | Hydrostor during construction and
Vegetation Darling Basin (SAMDB) | of vegetation and therefore | operation
Act 1991 no permit required.
Protection of significant
trees required
The Mining Department for Energy | No specific approval Hydrostor and contractors
Act 1971 and Mining (DEM) permits- work to be
(Mining Act) undertaken to not

compromise Mining Lease
(or a future Miscellaneous
Purpose Lease) conditions
under the Mining Act.

(> GOLDER
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2.2 Management responsibilities and general duties

The Project will be undertaken in a manner that addresses the requirements of the EP Act general
environmental duty, specifically:

A person must not undertake an activity that pollutes, or might pollute, the environment unless the person
takes all reasonable and practicable measures to prevent or minimise any resulting environmental harm.

Table 2 identifies the key stakeholders for the project, their representative(s) and the respective roles and
responsibilities.

Table 2: Project responsibilities

Stakeholder Responsibilities Contact
details

Principal - Principal = Qverarching responsibility for the project To be

Hydrostor Site Owner = Implementation of the EMP during operation confirmed

= Site inspections and auditing of site works against
the EMP to ensure appropriate measures are
implemented

= Management of Stakeholder engagement

Construction | Environmental | ®* Developing a CEMP in accordance with this EMP To be

Contractor Manager = Ensuring compliance with the CEMP confirmed

= Undertaking the required construction monitoring
and reporting

= Responding where mitigating measures during
construction are not adequate or where the
EMP/CEMP requires amendments

Project = Delivery of the construction of the Project To be
Manager = Engaging contractors to implement the construction | confirmed
works

= Control of site operations during construction
= Ensuring overall works compliance with the CEMP

(> GOLDER 5
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2.3 Training and awareness
2.3.1 Inductions

Prior to commencement on site, all project personnel will undergo a Site Induction covering awareness of
quality, safety, site rules and administration; and environmental issues and measures specific to this project.
The induction may include, but not be limited to:

m Purpose, objective and key issues of the EMP/CEMP
m Conditions of environmental licences, permits and approvals
m Emergency response procedures and reporting processes for environmental incidents

m Site-specific issues such as location of refuse bins, refuelling and maintenance of vehicles, plant and
equipment

m Aboriginal heritage issues, including identification of heritage sites and procedures for discovery of
heritage sites

m  Management of dust from construction activities

m Management of construction noise and vibration

m Contamination management procedure

m  Protection of significant trees

m Soil erosion and drainage management measures.

Induction records will be kept confirming that all relevant personnel have been appropriately inducted.
Inductions will be updated as required, i.e. when significant changes occur on site or within the environmental
management framework of the project.

2.3.2 Construction Pre-starts and Toolbox talks

In addition to the site inductions, pre-start talks will be undertaken at the beginning of each day of construction
activities (before work commences). Environmental issues will be raised and discussed at these meetings, as
required.

Records of Toolbox talks and the issues discussed will be retained.

» GOLDER 6
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24 Emergency contacts

Organisation Contact Details

Hydrostor

TBA

Construction Contractor

TBA

CFS - Strathalbyn

(08) 8536 2220

Natural Resource Centre- Strathalbyn

(08) 8536 5600

Wildlife hotline (Fauna Rescue SA)

(08) 8289 0896

Environment Protection Authority

(08) 8204 2004

Underground
Services

AAPT 1800 786 306
APA SA 1800 427 532
NBN Co SA/NT 1800 626 762

Nextgen NCC-SA

1800 032 532

Optus and/or Uecomm SA

1800 505 777

PIPE Networks SA

1800 201 100

SA Power Networks 131 366

SA Water (08) 7424 1117

SEA Gas 1800 103 542

Telstra SANT Submit Form via DB4YD website

Vocus Communications

1800 262 663
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3.0 ENVIRONMENTAL MANAGEMENT
3.1 Key environmental aspects

This EMP provides strategies for the management of potential impacts associated with the Project. The EMP
strategies address the following environmental aspects:

m Flora and fauna (Section 3.2.1)

m  Surface water management (Section 3.2.2)
m  Air quality, noise and vibration (Section 3.2.3)
m Contamination (Section 3.2.4)

m Heritage (Section 3.2.5)

m Waste management (Section 3.2.7).

In addition to the aspects listed above, additional management measures will be detailed in separate
management plans for specific risks in the construction and operational phases, as listed below and described
in Section 3.3:

m  Project health and safety

m Dewatering management.

3.2 Management strategies

3.2.1 Flora and fauna

The Project footprint is within an already disturbed area of the Mine and therefore, there is not expected to be
a significant impact to flora and fauna.

Revegetated areas are present around the Project site, however, are not expected to be impacted by the
construction activities. Two heritage trees (Dryland teatrees) exist in close proximity to project infrastructure
and will require delineation and protection.

Horehound is a declared plant under the Natural Resources Management Act 2004 and has been identified
near the Project site.

Tables 3, 4 and 5 outline potential impacts to native vegetation and fauna, as well as those associated with
weeds and pests and mitigating measures to minimise these impacts.

Table 3: Native vegetation management

Aspect Clarification

Environmental | Minimise adverse impacts to existing native vegetation

Objectives Comply with the obligations under the Native Vegetation Act 1991 and Mining Lease
conditions.

Potential Damage to remnant vegetation (heritage trees)

Impacts Disturbance of existing vegetation at the site

Mitigation ® Induct all site personnel to provide an understanding of the relevant vegetation

Measures protection issues

= Delineate an exclusion zone around heritage trees to ensure they are protected

= Restrict vehicle movement to defined tracks and access/egress points.

= Restrict vehicle movement and machinery disturbance from within and around
existing vegetation.
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Table 4: Fauna management

Environmental

Clarification

Minimise adverse impacts to fauna and habitats.

Objectives
Potential " Increased potential for collision with vehicles due to increased traffic in the site
Impacts area.
Mitigation = Induct all site personnel to provide an understanding of the fauna potentially
Measures present
= Minimise vehicle movement and machinery disturbance within and around retained
vegetation

Dedicate vehicle movement to defined tracks.
Contact the relevant authority in the event of encountering trapped or injured fauna.

Table 5: Weed and pest management

Clarification

Environmental

Prevent the spread of pest plants and animals.

Objectives Comply with the NRM Act
Potential Spread of weeds through Project activities including surface disturbance and traffic
Impacts movement.

Site-based waste attracting pest animals.
Mitigation = Induct all site personnel to provide an understanding of the declared plants present
Measures onsite and requirements of the NRM Act.

Movement, control and destruction of declared plants to be in accordance with the
NRM Act. This includes obtaining appropriate approvals prior to transporting
declared plants on public roads.

Management of entry/exit point (i.e. using a rumble pad) so that site soils
(potentially containing weed propagules) are not tracked to or from the site
Ensure imported fill is clean and free of weed propagules.

Restrict vehicle access to defined tracks and access/egress points.

Regular monitoring of weeds.

Progressive stabilisation/revegetation of disturbed areas.

Spot spraying where declared weeds (specifically Horehound) are identified.
Implementation of Terramin’s Weed and Pest Management Plan throughout
operations

Ensure waste is appropriately stored to discourage pest animals. This includes
covering putrescible and organic storages

(> GOLDER
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3.2.2 Surface water management

The construction and operation of the facility is not expected to have an adverse impact on surface water,
either from contamination or sedimentation.

The existing sediment control system will not be disturbed by the Project construction and operational
infrastructure (Figures 2 and 3).

The Project and construction methodology will be designed to ensure surface water in the “clean zone” is
diverted to the existing or new drainage lines within this zone (Figure 3) and runoff in the “dirty zone” is
retained within this zone.

Surface water that accumulates on top of the reservoir cover will be discharged to a vacant area of the Project
site. This water will be conveyed via a level spreader to slow the velocity of the runoff.
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APPENDIX R - Glean Zone and
Durty Zore Map
Novemoer 2012

C 0 100 W 2 S0 I 3Oy
e e e D— e S

Legend ~
Lo zame / TERRAMIN AUSTRALA LIMITED

Figure 2: Angas Zinc Mine- clean and dirty zones for surface water runoff
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Figure 3: Surface water drainage infrastructure

While it is not expected that runoff from the site will have a significant impact on any surface water drainage
pathways, to mitigate any potential impacts the management measures listed in Table 6 should be
implemented during construction.

Table 6: Surface water management

Aspect Clarification

Environmental Minimise erosion of soils and protect surface water drainage pathways.
Objectives Comply with Mining Lease conditions

Potential Increased erosion due to soil cover disturbance and changes to surface water flow
Impacts patterns.

Decrease in surface water quality.

Mitigation = Induct all site personnel to provide an understanding of the issues associated with

Measures surface water and the management zones and strategies in place.

= Progressive stabilisation of soil and areas disturbed by earthworks using
vegetation (hydro seeding), matting and various other techniques.

= Soil to be stockpiled away from drainage pathways.

" Treatment measures such as sediment fences, silt socks and temporary swales
and basins placed to manage erosion and drainage. These should be used in
sequence where sediment loads are expected to be high.
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Aspect Clarification

= Prevent contaminants including waste, fuels, sediment and other potentially
contaminated runoff from entering surface water drainage pathways using
measures including containment, bunding, cover, separation buffers and spill
response and clean up contingencies.

= Control the entry and exit of stormwater runoff from work areas including to divert
clean stormwater away from and around materials storage areas.

= Stop work in the event of encountering potentially contaminated soil and reassess
site drainage to ensure sediments from potentially contaminated soils are

contained.
Monitoring Terramin’s existing surface water monitoring commitments will continue throughout
requirements construction and operation, in accordance with the Closure Criteria including:

= Turbidity monitoring at existing remote telemetry stream gauge locations
= Surface water quality monitoring at the potential discharge point to the Angas
River and an upstream location

3.23 Air quality, noise and vibration

The Project activities are not expected to have a significant adverse impact on air quality. Dust levels are likely
to increase as a result of construction and may have a minor impact on residents in close proximity to the site.

Operation of construction plant and machinery will cause a noticeable level of noise during construction
activities, which may have a minor impact on the residents in close proximity to the Project site.

Vibration impacts are expected to be minor.

Engagement with local community, and the residents near the Project site, will be undertaken prior to starting
and during construction works.

Operational air quality, noise and vibration impacts are expected to be negligible.
Table 7 outlines the potential impacts to air quality and measures to minimise these impacts.

Table 8 summarises the potential impacts as a result of the increase in noise and vibration and mitigating
measures to minimise these impacts.

Table 7: Air quality management

Aspect Clarification

Environmental Minimise impacts to air quality such as dust, vehicle emissions and odours.

Objectives Comply with the National Environment Protection (Ambient Air Quality) Measure 1998
and SA EPA guidance.

Potential Increased levels of dust generated during construction activities.

Impacts Increased level of vehicle emission and particles by plant machinery.
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Aspect Clarification

Mitigation
Measures

Induct site personnel to provide an understanding of the issues associated with air
quality management and the mitigating strategies in place.

Maintain plant machinery and equipment for efficient operation and minimise
engine idle times and queuing.

Designated vehicle access routes and protocols to be determined and
communicated to all contractors.

Covering or wetting-down soil and construction material stockpiles to minimise
dust mobilisation.

Stop work in areas where construction activities are generating unacceptable
levels of dust.

Minimise use of on-site cutting and grinding. Where used, employ equipment and
techniques such as dust extractors and surface wetting to minimise dust.
Consider use of specific plant such as wet cutting saws, vacuum extraction or
block/slab splitters.

Regularly water exposed surfaces, including exposed stockpiles and unsealed
roadways, or seal high use access tracks to suppress dust generation.

Maintain transparent communication lines for community members to contact the
Construction Manager (or delegate).

Table 8: Noise and vibration management

Aspect Clarification

Comply with the Environment Protection (Noise) Policy 2007, SA EPA guidance and

Environmental

Objectives general environmental duty of care regarding construction noise.
Comply with legislative and regulated construction vibration levels.
Potential Increase in noise and vibration causing nuisance to residences near the site.
Impacts Potential structural damage to buildings near the site due to increased vibration from
construction machinery.
Mitigation = Induct all site personnel to provide an understanding of the issues associated with
Measures noise and vibration management and the mitigating strategies in place.

Ensure EPA approvals for night works are obtained if required.

Conduct property condition surveys where requested prior to and after
construction activities to manage potential impacts from construction vibration.
Machinery at the site to operate in accordance with relevant sections of the SA
Environment Protection (Noise) Policy 2007 and the SA EPA Noise Information
Sheet (2014).

Proactive noise control strategies if required, such as shielding for compressors,
power generators and other fixed plant, and temporary acoustic barriers or
enclosures.

Substitution of alternative processes if excessive noise or vibration is produced.
Truck movements to be limited to the designated freight route.

All vehicles and equipment will be appropriately serviced and maintained.
Ongoing communication with the community regarding times of excessive noise
or vibration if required.
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3.24 Contamination

A baseline soil contamination assessment has been undertaken prior to construction works beginning,
identifying areas of contamination that require additional management. Surplus soil requiring offsite disposal is
not expected.

A risk to groundwater exists from potential contamination associated with dewatering of the Mine and
reinjection to the shallow aquifer. A specific Dewatering Management Plan will be developed to ensure
protection of groundwater during dewatering and reinjection.

Table 9 outlines the potential impacts associated with contamination as a result of Project activities and
measures to minimise these impacts.

Table 9: Contamination management

Aspect Clarification

Environmental Comply with Environment Protection Act 1993 and relevant SA EPA
Objectives Guidelines.

Minimise adverse impacts to soil and groundwater as a result of contamination.
Comply with Mining Lease Conditions.

Potential Impacts Accidental spills causing contamination.

Contaminated soil mixing with ‘clean’ soil, further contaminating the site.
Stockpiled contaminated soil becoming airborne or entering surface water
drainage pathways.

Water reinjected into the shallow aquifer causing contamination.

Mitigation Measures = Induct site personnel to provide an understanding of the issues associated
with contamination management and the mitigating strategies in place.

= Spill kits to be available on site.

= Hazardous materials to be appropriately stored on sealed areas with
bunding, and away from drainage pathways.

= Refuelling to be undertaken on sealed areas away from drainage pathways.

= Mixing of soil types to be avoided (i.e. contaminated/non-contaminated).

= Material removed from the site to landfill, or for reuse at another site, will be
done so in accordance with SA EPA regulatory requirements.

= Only clean materials will be imported to the site.

= Soil or other material spilled onto roadways having originated from vehicles
to be removed.

= Surface water management controls to be put in place, as described in
Section 3.2.2.

= Air quality controls to be put in place, as described in Section 3.2.3.

® Dewatering Management Plan to be followed during dewatering and
reinjection including specifically, monitoring and treatment of extracted
water to background levels prior to re-injection.

= Emergency response plan to be followed for accidental spills.

Monitoring Terramin’s existing groundwater monitoring commitments will continue
requirements throughout construction and operation including groundwater level and quality
monitoring in accordance with Closure Criteria.
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3.2.5 Aboriginal heritage

Based on the site having been previously disturbed, the Project site and construction activities are considered
low risk in relation to Aboriginal heritage.

Table 10 outlines the potential impacts to Aboriginal heritage because of Project activities and measures to
minimise these impacts.

Table 10: Aboriginal heritage management

Aspect Clarification

Environmental Minimise impacts to Aboriginal sites.

Objectives Comply with the South Australian Aboriginal Heritage Act 1988.
Potential Impacts Disturbance of Aboriginal sites or objects within the project site.
Mitigation Measures = Site personnel to be inducted to the site, including providing an

understanding of the cultural heritage considerations associated with the
project, including examples of indications of potential cultural significance.

= If suspected Aboriginal heritage items, including stone artefacts, hearths or
burials are exposed during excavations, work will stop immediately and the
Principal and an appropriately qualified Heritage Consultant will be
contacted.

= Works must cease until direction has been provided by an appropriately
qualified Heritage Consultant, and/or appropriate authorities.

= If human skeletal remains are found, these must be immediately reported to
the Strathalbyn Police Station and Division of State Aboriginal Affairs (if
suspected to be of Aboriginal origin).

3.2.6 Waste management

A variety of wastes, both potentially hazardous and non-hazardous and including general refuse, may be
produced during construction and operational activities.

The waste hierarchy will be implemented during all activities at the site, as practicable.

Table 11 outlines the potential impacts of waste as a result of Project activities and measures to minimise
these impacts.

Table 11: Waste management

Aspect Clarification

Environmental Prevent negative environmental impacts associated with construction waste.
Objectives Prevent waste from impacting on land and surface water.
Comply with Environment Protection Act 1993 and relevant SA EPA
Guidelines.
Potential Impacts Inappropriate storage and disposal of waste impacting on land and surface
water.
Accumulation of pest animals.
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Aspect Clarification

Mitigation Measures = Site personnel inductions to include appropriate storage (including
separation) and disposal/recycling of waste.

= Work areas to be maintained in a neat and orderly manner.

= Waste will be disposed of regularly by the persons/organisation undertaking
the activities, with appropriate signage and separation of hard organic
material from putrescible organic material.

= Off-site waste disposal will be in accordance with SA EPA and Zero Waste
SA guidelines/requirements.

3.3 Separate management plans

The following aspects will be detailed in separate management plans developed by the contractor and its
subcontractors, as required.

3.31 Health and safety

Health and safety documentation for public safety will be developed by the Contractor including an Emergency
Response Plan (ERP). The ERP will be developed in collaboration with the Country Fire Service and will
include details such as:

m Health and safety inductions for site staff, contractors and visitors

m Roles and responsibilities

m  Muster point locations

m  Bushfire emergency procedures including access and watering points

m Locations of, and access to fire extinguishers, spill kits and other necessary emergency equipment
m Incident reporting requirements.

3.3.2 Dewatering management

A Dewatering Management Plan is to be prepared by specialist Hydrogeologists based on information
collected during the detailed design phase and will include details such as:

m Roles and responsibilities

m  Expected quality and quantity of extracted water

m  Options for reuse/disposal of extracted water

m  Water quality monitoring requirements and trigger levels
m Dewatering schedule

m Contingency plan and incident reporting.
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4.0 INCIDENT PLAN

A contingency plan is provided to guide site personnel if environmental concern is raised during Project
activities.

Examples of events that warrant concern could include (but is not limited to):
m  Chemical spills

m  Encountering potential Aboriginal artefacts

m  Community complaints

m  Encountering trapped or injured fauna.

The following contingency plan will be followed:

1) Stop Work: where required, works will cease in the area of the environmental issue, or entire site
(depending on severity of the event)

2) Secure the Area: the area will be made safe. This could include the following:
= Containment of chemicals
= Containment of contaminated water to prevent runoff going offsite.
= Flagging off areas

3) Communicate: the incident will be communicated as soon as practicable to the Principal and any
relevant authorities

4) Resolve: the offending activity will not continue until the issue/concern has been resolved, corrective
actions have been put in place, and the Principal has given approval to proceed.

5.0 MONITORING, REPORTING AND REVIEW

Reporting requirements, site inspections and any audits of compliance with the EMP will be in accordance
with Hydrostor’s requirements.
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"9 GOLDER IMPORTANT INFORMATION RELATING TO THIS REPORT

The document (“Report”) to which this page is attached and which this page forms a part of, has been issued
by Golder Associates Pty Ltd (“Golder”) subject to the important limitations and other qualifications set out below.

This Report constitutes or is part of services (“Services”) provided by Golder to its client (“Client”) under and subject
to a contract between Golder and its Client (“Contract”). The contents of this page are not intended to and do not
alter Golder’s obligations (including any limits on those obligations) to its Client under the Contract.

This Report is provided for use solely by Golder's Client and persons acting on the Client's behalf, such as its
professional advisers. Golder is responsible only to its Client for this Report. Golder has no responsibility to any other
person who relies or makes decisions based upon this Report or who makes any other use of this Report. Golder
accepts no responsibility for any loss or damage suffered by any person other than its Client as a result of any
reliance upon any part of this Report, decisions made based upon this Report or any other use of it.

This Report has been prepared in the context of the circumstances and purposes referred to in, or derived from,
the Contract and Golder accepts no responsibility for use of the Report, in whole or in part, in any other context
or circumstance or for any other purpose.

The scope of Golder’s Services and the period of time they relate to are determined by the Contract and are subject
to restrictions and limitations set out in the Contract. If a service or other work is not expressly referred to in
this Report, do not assume that it has been provided or performed. If a matter is not addressed in this Report,
do not assume that any determination has been made by Golder in regards to it.

At any location relevant to the Services conditions may exist which were not detected by Golder, in particular due to
the specific scope of the investigation Golder has been engaged to undertake. Conditions can only be verified at the
exact location of any tests undertaken. Variations in conditions may occur between tested locations and there may
be conditions which have not been revealed by the investigation and which have not therefore been taken into account
in this Report.

Golder accepts no responsibility for and makes no representation as to the accuracy or completeness of the
information provided to it by or on behalf of the Client or sourced from any third party. Golder has assumed that such
information is correct unless otherwise stated and no responsibility is accepted by Golder for incomplete or
inaccurate data supplied by its Client or any other person for whom Golder is not responsible. Golder has not taken
account of matters that may have existed when the Report was prepared but which were only later disclosed to
Golder.

Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying out the
Services has allowed Golder to form no more than an opinion as to the actual conditions at any relevant location.
That opinion is necessarily constrained by the extent of the information collected by Golder or otherwise made
available to Golder. Further, the passage of time may affect the accuracy, applicability or usefulness of the opinions,
assessments or other information in this Report. This Report is based upon the information and other circumstances
that existed and were known to Golder when the Services were performed and this Report was prepared.
Golder has not considered the effect of any possible future developments including physical changes to any
relevant location or changes to any laws or regulations relevant to such location.

Where permitted by the Contract, Golder may have retained subconsultants affiliated with Golder to provide some

or all of the Services. However, it is Golder which remains solely responsible for the Services and there is no
legal recourse against any of Golder’s affiliated companies or the employees, officers or directors of any of them.

By date, or revision, the Report supersedes any prior report or other document issued by Golder dealing with any
matter that is addressed in the Report.

Any uncertainty as to the extent to which this Report can be used or relied upon in any respect should be
referred to Golder for clarification

Page 1 of 1
D GOLDER GAP Form No. LEG04 RL2
5/2018



O GOLDER

golder.com



