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Soil and Water Management

DEFINITIONS/ABBREVIATIONS
AECOM Report

Woodlawn Evaporation Dams ED1 and ED2 Investigation Report
(2017)

Bioreactor

Woodlawn Bioreactor

COC

Conditions of Development Consent

DA

Development Application

DPE

Department of Planning and Environment

DPI Water

NSW Department of Primary Industries – Water

EA

Environment Assessment

ED

Evaporation Dam (includes ED1, ED2, ED3, ED3N, ED3S, ED3S-S)

EMP

Environment Management Plan

EP&A

Environmental Planning and Assessment (Act and Regulations)

EPA

NSW Environment Protection Authority

EPL

Environment Protection Licence

ERP

Emergency Response Plan

GDR

Great Dividing Range

HDPE

High density polyethylene

LMP

Leachate Management Plan

LTD

Leachate Treatment Dam

NIMS

National Integrated Management System

POEO

Protection of the Environment Operations (Act and Regulations)

RIVO

Incident and Compliance Management System

SMP

Site Management Plan

SWMP

Soil and Water Management Plan

TADPAI

Tarago and District Progress Association Incorporated

TPA

Tonnes per annum

Veolia

Veolia Australia and New Zealand

WHS

Work Health and Safety (Act and Regulation)
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INTRODUCTION

Overview
Veolia Australia and New Zealand (Veolia) own and operate the Woodlawn Eco
Project Site (the Eco Project Site), which is located in the Southern Highlands of NSW,
approximately 250 kilometres (km) South West of Sydney.
The Eco Project Site consists of two properties on approximately 6,000 hectares (ha)
of land, namely Woodlawn and Pylara and includes the area of the Special (Crown &
Private Lands) Lease 20 (SML 20), encompassing the Woodlawn Mine, a former lead,
copper and zinc mine which ceased mining operations in 1998. The first stage of the
Eco Project Site developed by Veolia was the Woodlawn Bioreactor (the Bioreactor),
which commenced operations in September 2004 and is located in the void of the
former Woodlawn Mine.
The Bioreactor has considerable capacity to receive putrescible waste generated from
both Sydney and surrounding areas of regional NSW. On the basis of this, a
modification application was sought by Veolia to remove the arbitrary annual waste
input limits into the Bioreactor, and in response to the Wright Corporate Strategies’
Public Review – Landfill Capacity and Demand (the Wright Review, 2009). The Wright
Review was an independent review commissioned by the Minister for Planning to
examine critical issues such as the continuing need for putrescible waste landfill
capacity, regional disposal capacity and demand.
On 16 March 2012, the Department of Planning and Environment (DPE) granted
approval for the Bioreactor to increase its annual maximum input rate from 500,000
tonnes per annum (tpa) to 1,130,000 tpa, referred to hereon as the expanded
operations.
On 9 September 2016, DPE approved the long-term leachate management strategy
(LTLM Strategy) (PA 10_0012 MOD 1 & DA 31-02-99 MOD 2) for improving the
extraction and treatment of leachate from the waste mass by installing a new
membrane bioreactor (MBR) treatment plant to treat leachate at a faster rate and
produce a much higher quality effluent.
Modification of the PA 10_0012 MOD 2 & DA 31-02-99 MOD 3 for the construction
and operations of the long–term leachate management strategy including the
Leachate Treatment Plant was approved by DPE on 22 December 2017.
In addition, an Environment Protection License (EPL) has been issued under the
Protection of the Environmental Operations Act 1997 (POEO Act) by the Environment
Protection Authority (EPA).
This Soil and Water Management Plan (SWMP) has been prepared in accordance
with the regulatory requirements pertaining to the Woodlawn Bioreactor (the
Bioreactor). This Plan details potential soil and water impacts from Veolia’s operations
and details the relevant control strategies and monitoring procedures to be undertaken
to minimise the chances of the impacts occurring.
This plan additionally provides control measures for leachate in relation to soil and
water impacts. For further management measures around leachate refer to the
Leachate Management Plan (LMP), Appendix D3 of the Woodlawn Bioreactor Landfill
Environmental Management Plan.
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Soil and Water Management
Scope and Objectives
The objective of the SWMP is to ensure that there is minimal impact on soils, surface
water and groundwater systems from the operations at the Bioreactor.
The key goals of the SWMP are to:

1.3



Facilitate compliance with the relevant State legislations, regulations and/or
approvals.



Detail how soil and water (and leachate) will be managed at the Bioreactor
including Evaporation Dam 3 (ED3).



Provide a water balance for the Woodlawn site



Provide mitigation measures to minimise the potential for erosion and sediment
transport processes



Provide mitigation measures to minimise the potential for contamination of
surface water and groundwater systems



Provide an understanding of the management of leachate in relation to soil,
surface water and groundwater at the Bioreactor



Detail suitable monitoring programs for detecting changes in surface water and
groundwater quality.

Legal and Other Requirements
The following regulatory framework applies to this SWMP:

1.3.1



Project Approval (PA) – Woodlawn Expansion Project (10-0012) issued under
the Environmental Planning and Assessment Act 1979 (EP&A Act)



Environment Protection Licence 11436 issued under the Protection of the
Environment Operations (POEO) Act 1997 in particular Section 120 (EPL)



Water Access Licence: Willeroo Borefield (# 40BL106422-106425)



Licence to Operate an Onsite Sewerage Treatment Plant - Goulburn Mulwaree
Council



Development Consent (DA-31-02-99) issued under the Environmental
Planning and Assessment Act 1979 (DA)



Notice of Modification DA 31-02-99 MOD 1



Notice of Modification (MP 10_0012 MOD 1) under Section 75W of the EP&A
Act.



Notice of Modification (MP 10_0012 MOD 2) under Section 75W of the EP&A
Act.



Notice of Modification (DA 31-02-99 MOD 2) under Section 75W of the EP&A
Act.



Notice of Modification (DA 31-02-99 MOD 3) under Section 75W of the EP&A
Act.

Project Approval 10-0012
The relevant conditions of consent (COC) from the PA are provided in Table 1.1.
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Soil and Water Management
Table 1.1 – PA Conditions

Relevant
COC

SWMP
Reference

Requirement

SCHEDULE 4
SOIL AND WATER
Pollution of Waters
13

Except as may be expressly provided in the EPL for the site, the Proponent
shall comply with Section 120 of the POEO Act

Sections 1.3.4 &
3, 4

Soil
14

The Proponent shall:
a)

minimise any soil loss through erosion on site

b)

where possible, set aside any topsoil won on site for the proposed
revegetation and rehabilitation of the site

c)

Section 4.1.1

ensure that any topsoil stockpiles on site are suitable managed to
ensure that the topsoil in these stockpiles can be beneficially used in the
proposed revegetation and rehabilitation of the site.

Bunding
15

The Proponent shall store all chemicals, fuels and oils used on site in
appropriately bunded areas, with impervious flooring and sufficient capacity
to contain 110% of the largest container stored within the bund, unless
double-skinned tanks are used. Any bunds shall be designed and installed in
accordance with the requirements of all relevant Australian Standards, and/or
OEH’s Environmental Protection Manual: Technical Bulletin Bunding and
Spill Management.

Section 4.2.6

Erosion and Sediment Control
16

During the construction, the Proponent shall implement suitable erosion and
sediment control measures on site, in accordance with the relevant
requirements in the latest version of the Managing Urban Stormwater: Soils
and Construction Guideline

Section 4.1

Soil and Water Management
17

The Proponent shall prepare and implement a Soil & Water Management
Plan for the Landfill to the satisfaction of the Secretary. This plan must:
(a) be prepared in consultation with EPA, Water NSW and DPI Water by
a suitably qualified and experienced expert whose appointment has
been endorsed by the Secretary;

Covered in this
document
(SWMP)
a) Section 1.4

(b) be approved by the Secretary prior to the commencement of
expanded operations;

b) Noted

(c) must specifically consider soil and water management (including
leachate management) at the Landfill and ED3N, EDS3, ED3S-S,
ED2, coffer dam(s) and ED1;

c) Section 3.1.7,
3.1.9 & 4.1

(d) include a water balance for the project;

d) Section 3.1.19

(e) include a surface water monitoring program;
(f) include a groundwater monitoring program; and
(g) ensure that suitable measures are implemented to minimise water
use, control soil erosion, prevent groundwater contamination, and

e) Section 5.1.1
f) Section 5.1.2

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Soil and Water Management

Relevant
COC

SWMP
Reference

Requirement
comply with any surface water discharge limits.

g) Section 4

This plan must be documented in the Landfill EMP (see condition 3 in
schedule 7).
17A

The Proponent shall update the Soil and Water Management Plan for the
landfill by including the proposed changes to water and leachate
management in MOD 1. The Plan shall be prepared in accordance with the
requirements of Condition 17, in consultation with Water-NSW and the EPA
to the satisfaction of the Secretary. The updated Plan must be submitted for
approval to the Secretary within two months of the date of this approval or as
otherwise agreed to by the Secretary

Noted and revised
SMP submitted 9
November 2016

18 D

Seepage or leakage points in ED2 must be identified and repaired to
the satisfaction of the Secretary and EPA prior to the transfer of any
stormwater from ED3S to ED2.

Noted , refer to
section 3.1.7

18S

The volume of mine water stored in ED1 must be no more than 10 ML
by 31 December 2023.

Noted, refer to
section - 3.1.8.1

1.3.2 Veolia’s Statement of Commitments
The relevant statement of commitments for air quality and odour made by Veolia and
incorporated into the PA consent are detailed in Table 1.2 below
Table 1.2 – PA Statement of Commitments
Mitigation Measure

SWMP
Reference

Erosion
Restrict traffic to defined access roads where possible

Section 3.2,
4.1.4, 4.1.8

Use a wheel wash to remove soil adhering to the wheels and undercarriage of trucks
prior to departure from the landfill site

Section 4.1.3

Install diversion drains and erosion and sediment control structures around the site to
divert clean water from contaminated areas

Section 3.1.6

Groundwater and Surface Water
Divert rainfall runoff from the sides of the pit before it comes in contact with the waste

Section 3.1.6

Dewatering of groundwater from the base of the pit in accordance with the Leachate

Section 3.1.12

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Soil and Water Management
SWMP
Reference

Mitigation Measure
Management Plan
Routinely assess rainfall, evaporation, groundwater levels, piezometer levels, pump
hours, flow meters, surface water chemistry, groundwater chemistry

Section 5.1

Clean any drains that have become blocked through sediment pollution

Section 4.1.10

Check that drains are operated as intended

Section 4.1.10

Check that rehabilitated lands have established sufficient groundcover to reduce the
erosion hazard effectively and initiate repair as appropriate

Section 4.1.10

Control emissions of dust from unsealed roads and other exposed surfaces by use of
surface sealants and/or water spray carts or other appropriate equipment. Keep
surfaces moist rather than wet.

Section 4.1.4

Keep all sediment detention systems in good, working condition

Section 4.1.10

Dispose of any pollutants removed from sediment basins in areas where further
pollution to downslope lands and waterways should not occur

Section 4.1.10

Construct additional erosion and/or sediment control works as might become
necessary to ensure the desired protection is given to downslope lands and waterways

Section 4.1

1.3.3 Development Consent (DA-31-02-99)
The relevant COC from the development consent are provided in Table 1.3. Where
conditions are similar to the PA, the PA takes precedence

Table 1.3 – DA Conditions
Relevant
COC

Requirement

SWMP Reference

SCHEDULE 2
OPERATIONAL STAGING AND LANDFILL MANAGEMENT
Cover Material
Cover material must be virgin excavated natural material, unless
otherwise approved in writing by the EPA. (EPA GTA)
36

Note: The Applicant is encouraged to identify alternative daily cover
materials and examine the feasibility of adopting such materials so as
to minimise impacts of utilising virgin excavated natural material.

Section 3.3

WATER QUALITY AND MANAGEMENT
Waste Management Facility Site

47

The premises and the activities carried out therein must not
pollute surface water or groundwater. (EPA GTA)

Sections 1.3, 3, 4 & 5

Groundwater and Leachate Management
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Relevant
COC

Requirement

SWMP Reference

48

The mine void must be managed to ensure the groundwater
gradient directs groundwater flows towards the mine void, unless
otherwise approved in writing by the EPA. (EPA GTA)

Section 3.1.2 & 4.2.3

49

Maintenance of the groundwater gradient post closure of active
landfill operations (including a period of after-care) must ensure
that impact of any degraded residue from the landfill on
groundwater represents no threat to human health or the
environment.

Section 4.2.3

51

A barrier system must be designed and installed on the surfaces
identified in condition 52 to limit the quantity of groundwater
flowing into the mine void and to contain leachate over the
period of time that the landfilled waste poses a potential
environmental risk. The system must be documented in the
LEMP. (EPA GTA)

Section 3.1.16

52

The Applicant shall install the barrier system on the following
surfaces of the mine void wherever these surfaces do not meet
the performance requirements of Condition 53:
a) the base and the top elevation of the mine void; and
b) the localised joints, fracture zones and adits/portals.

Section 3.1.16

53

The barrier system must at least achieve the performance of a
900 mm thick recompacted clay liner with an in-situ coefficient of
-9
permeability of less than 10 metres per second.

Section 3.1.16

56

The Applicant must not import water or other liquids into the
mine void, unless otherwise approved by the EPA, except for
first flush waters collected at the Intermodal Facility site and
waters contained in ED3. (EPA GTA)

Section 3.1.14

57

The Applicant shall develop a plan (known as bioreactor water
management plan) which addresses the treatment of water, prior
to any water being added (other than by direct rainfall) to the
landfilled waste. This plan shall be included in the LEMP.
Note: The goals of this plan are to ensure that water which is of a low
pH and contains heavy metals and other inorganic substances does not
inhibit the biological degradation of the landfilled waste and that the
groundwater gradient direction is maintained into the void.

Incorporated
(SWMP)

into

Section 3.1.6

Surface Water Management

58

There must be no discharge of waters from the area subject to
the Development Application, unless more than 210mm of rain
falls within a 72 hour time period (1 in 100 year ARI of 72 hours
duration). (EPA GTA)

Section 3.1.8

59

At the commencement of waste being received into the mine
void the volume of water stored in ED3 shall be no greater than
40 ML.

Noted

60

The Applicant shall install drainage so that the West Ridge
Catchment shall not drain into the mine void.

Section 3.1.6.2

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Soil and Water Management
Requirement

SWMP Reference

61

Contaminated water shall only be applied for dust suppression in
the mine void, and in any areas around the perimeter of the void
where any contaminated water will drain back into the void.

Section 4.2.7

62

The evaporation of water by spraying shall not result in the
drifting of the sprayed liquid from the area subject to the DA and
also shall not cause any adverse impact to public health. The
proposed method for the spray evaporation of water shall be
documented in the LEMP.

Section 4.2.8

63

ED3 shall not receive water stored in the Waste Rock Dam.

Section 3.1.6.3

64

Stormwater in the mine void must only be discharged into ED3S
sump, for transfer via pipeline to ED2, or otherwise used for
operational purposes within the landfill, as approved in writing by
the EPA. (EPA GTA)

Section 3.1.6.2

Stormwater collected in the mine void may only be transferred
into ED3S sump and ED2 provided that:

65

66

a) The Applicant can always comply with condition 58; and;
b) the stormwater to be transferred contains no leachate,
unless otherwise approved in writing by the EPA. (EPA
GTA)
The Applicant must design and implement a Stormwater
Management Scheme for the premises demonstrating
compliance with Conditions 47, 48, 58, 63, 64, 65, and 8(b). This
plan must be documented in the LEMP. (EPA GTA)
Note: The scheme will need to consider the method of the removal of
excessive quantities of rainwater that falls in the mine void.

66A

66B

67

Prior to the operation of the LTP or as otherwise agreed by the
Secretary, the Applicant must submit a revised Stormwater
Management Plan to the satisfaction of the Secretary. The plan
must be prepared in consultation with the EPA and Water NSW
and include the changes to stormwater management in MOD 2
and MOD 3, in accordance with the requirements of Condition
66.
Prior to the operation of the LTP or as otherwise agreed by the
Secretary, the Applicant must submit a revised Management
Plan for ED3N, ED3S, ED3S-S and the Coffer Dam to the
satisfaction of the Secretary. The LTP is not permitted to operate
until the revised Management Plan is approved by the
Secretary. The plan must be prepared in consultation with the
EPA and Water NSW and include the chages to water and
leachate management in MOD 2 and MOD 3, in accordance with
the requirements of Condition 70. The plan must be documented
in the LEMP.
Vehicles leaving the area subject to the DA shall not track
materials to external surfaces. Details of the equipment or
facilities must be specified in the LEMP (EPA GTA)

Section 3.1.6

Incorporated
(SWMP)

into

Section 3.1.6

Noted

Noted

Section 4.1.3
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Soil and Water Management
Requirement

68

Containers used for transporting waste must only be washed at
the container wash facility as frequently as is necessary to
minimise environmental impacts from the containers. The
container wash down facility must be designed, installed and
operated with the aim to collect, treat and dispose of any wash
down waters to the leachate collection system. Any collected
solids must be returned to the active tipping face. The container
wash down facility must be documented in the LEMP. (EPA
GTA)

69

Impervious bunds must be constructed around all fuel, oil and
chemical storage areas and the bund volume must be large
enough to contain 110 per cent of the volume held in the largest
container. The bund must be designed and installed in
accordance with the requirements of the EPA Environment
Protection Manual Technical Bulletin Bunding and Spill
Management. (EPA GTA)

SWMP Reference

Section 3.1.9

Section 4.2.6

ED3N, ED3S and ED3S-S – Management

70

ED3N, ED3S and ED3S-S and Coffer Dam(s)– Management
The Applicant must prepare a management plan for ED3N,
ED3S, ED3S-S and coffer dam(s), ED1, the LTP and pipeline to
ensure that:
a) each dam is lined in consultation with Water NSW and
to the satisfaction of the EPA and maintained to prevent
leakage from the dams in order to protect groundwater
and surface water;
b) a monitoring and inspection program is implemented
including installation of monitoring bores, a review of
monitoring data and six-monthly inspections to evaluate
the integrity of the barrier and to assess if leakage from
the dam is occurring;
c) adequate capacity is retained in ED3N, ED3S and coffer
dam(s) to meet the environmental performance
requirements in condition 58
d) measures are identified to maintain adequate capacity
within a suitable time period after receiving water from a
rainfall event;
e) there is an emergency plan for the management of
leachate in excess of the capacity of ED3N,ED3S and
coffer dam(s);
f) the sources of leachate that are collected or received in
ED3N, ED3S and coffer dam(s) are identified;
g) the quantity of leachate from each source that reports to
ED3is monitored and compared in graphical format with
rainfall data;
h) ED3N is emptied of effluent from the existing leachate
system by 31 December 2022;
i) all pipelines which transfer leachate and treated
leachate are monitored to ensure leaks do not occur;
j) the operational details of the LTP include:
(i) the leachate quality targets;
(ii) a description of the performance indicators that
would be used to judge the performance of the
LTP;

(a) 3.1.3 of LMP
(b) 5.1.3
(c) 4.3 of LMP
(d) 4.3 and 4.5 of LMP
(e) Section 6 and refer to
ERP
(f) 3.1.3 of LMP
(g) 5.1.1 of LMP
(h) 3.1.3 of LMP
(i) 4.2 of LMP
(j) (i)

3.1.2.1 of LMP

(ii)

3.1.2.1 of LMP

(iii)

3.4.1 and
4.4.1 of the
LEMP

(iv)

3.1.2.1 of LMP

(v)

2.1 of LMP

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

Page:
Document:
Date:

PLAN

Page 13 of 65
PLA-NSW-XXX-XXX-1
07.09.2018

Soil and Water Management

Relevant
COC

Requirement

k)

SWMP Reference

(iii) a desciption of the management measures that
would be implemented to manage the
operational impacts of the LTP including the
chemical storage area and sludge skip bin;
(iv) contingency measures to manage any
unpredicted impacts such as the bioreactor
membrane failing; and
(v) the
roles,
responsibility,
authority
and
accountability of all key personnel involved in
the environmental management of the LTP.
An updated plan including MOD 2 and MOD 3 must be
documented in the LEMP.

.

ED2 – Management

70B

The Applicant must prepare a management plan for ED2 to
ensure that;
a) only mine void stormwater that does not contain
leachate and direct rainfall and runoff is received and
stored within ED2;
b) the dam is lined and maintained to prevent the leakage
of stored acid mine drainage waters in order to protect
groundwater and surface water;
c) a monitoring and inspection program is implemented
including installation of monitoring bores, a review of
monitoring data and six-monthly inspections to evaluate
the integrity of the barrier and to assess if leakage from
the dam is occurring;
d) adequate capacity is retained in ED2 to meet the
environmental performance requirements in condition 58
e) measures are identified to maintain adequate capacity
within a suitable time period after receiving water from a
rainfall event.
f) there is an emergency plan for the management of
water in excess of the capacity of ED2;
g) the sources of water that are collected or received in
ED2 are identified; and
h) the quantity of water from each source that reports to
ED2 is monitored and compared in graphical format with
rainfall data.

Not Triggered
Conditions related to ED2 will
triggered in the event of
transfer of water from ED3S to
ED2, however addressed as
follows:

a) Section 3.1.7
b) Section 3.1.7.2
c) Section 3.1.7.2
d) Section 3.1.7.3
e) Section 3.1.7.3
f) Section 3.1.7.2
g) Section 5.1.1
h) Section 3.1.7.2

The plan must be prepared in consultation with the EPA and
submitted to the Secretary for approval within two months of the
date of approval for MOD 2 or as otherwise agreed by the
Secretary. The revised plan shall be documented in the LEMP.

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Requirement
Seepage or leakage points in ED2 must be identified and
repaired to the satisfaction of the Secretary and EPA prior to the
transfer of any stormwater from ED3S to ED2.

SWMP Reference

Section 3.1.7

The sewage management system must be designed, installed
and operated to meet the following criteria:
71 (b)

b) Protection of Lands. The application of waste-water to
land must not result in the deterioration of the quality of
the land through soil structure degradation, salinisation,
waterlogging, chemical contamination or soil erosion.

Section 3.1.18

The sewage management system must be designed, installed
and operated to meet the following criteria:
71 (c)

c) Protection of Surface Waters. Surface waters must
not become contaminated by any flows discharged from
the waste-water management system including wastewater, rainfall runoff, contaminated subsurface runoff or
contaminated groundwater.

Section 3.1.18

The sewage management system must be designed, installed
and operated to meet the following criteria:
71 (d)

d) Protection of Groundwaters. Underground water
resources must not become contaminated by either the
waste-water, or any flows discharged from the wastewater management system.

Section 3.1.18

72

Waste-water must only be applied to utilisation areas in
conformance with Condition 71. (EPA GTA)

Section 3.1.18

73

Spray from waste-water application must not drift beyond the
boundary of the waste-water utilisation area to which it is
applied. (EPA GTA)

Section 3.1.18

Note: The EPA may include a buffer area for spray as part of a wastewater utilisation area.

74

Waste-water utilisation areas must effectively utilise the wastewater applied to those areas. This includes the use for pasture
or crop production, as well as ensuring the soil is able to absorb
the nutrients, salts, hydraulic load and organic materials in the
solids or liquids. Monitoring of land and receiving waters to
determine the impact of waste-water application may be
required by the EPA. (EPA GTA)

Section 3.1.18

ENVIRONMENTAL MONITORING (EPA GTAs)
Groundwater Monitoring

131

The Applicant shall prepare and implement a groundwater
monitoring program that can detect groundwater flow and
direction and any occurrence of groundwater pollution. The
groundwater monitoring program must be documented in the
LEMP.

refer to PA (Sch 4 Cond 17)

The program must include details on:
a) location of bore holes around the perimeter of the mine
void and ED3 and the Coffer dam(s) – including the
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Relevant
COC

Requirement

b)
c)
d)
e)
f)
g)

h)

SWMP Reference

depth at which they are screened to enable access of
groundwater;
monitoring the height of the groundwater table;
monitoring the groundwater gradient and to determine
the direction of groundwater flow;
monitoring methodologies and standards to be
employed;
reporting and assessment of results;
opportunities to integrate the monitoring program with
other monitoring programs in the vicinity;
the parameters and substances that are proposed to be
monitored, including sampling and analysis frequencies;
and
groundwater height should be reported against water
table contours around the site to assess any variation
over time.

Surface Water Monitoring
The Applicant shall prepare and implement a surface watermonitoring program to monitor the environmental performance of
the construction, operation and rehabilitation of the development
on surface water. The surface water-monitoring program must
be documented in the LEMP.

132

The program must include details on:
a. Monitoring locations including:
i. Crisps Creek ;
ii. Allianoyonyiga Creek;
iii. Coffer dam (s)
iv. ED1
v. ED3N;
vi. ED3S
vii. ED3S-S
viii. ED2
ix. downstream receiving waters of ED2;
x. treated leachate effluent discharge line;
xi. discharge line from ED3S to ED2; and
xii. rainwater collected in the mine void;
b. monitoring methodologies and standards to be
employed;
c. monitoring frequency based on rainfall events and
creek flow assessment;
d. an assessment of the contribution of surface water
pollution from the Woodlawn Waste Management
Facility as distinct from the Woodlawn Mine site;
e. the quantity of water relocated from the mine void into
ED3;
f. the quantity of water relocated from ED3 into the mine
void;
g. the chemical composition of liquids added to the
landfilled waste;
h. the chemical composition of treated leachate in the
effluent discharge line;
i. the chemical composition of leachate within ED3S-S;
j. the quantity of water that reports to ED3 , including its
sources;

a) 5.1.1
b) 5.1
c) 5.1
d) Noted
e) 6.1
f)

5.1.3

g)

Section 5.1.3 of the
LMP

h)
i)
j)

5.1.3 of LMP
5.1.1
5.1.3

k) 3.1.3 of LMP
l)

3.1.3 of LMP

m)

Not triggered

n)

Not triggered

o)

Not triggered

p)

5.1.3 of LMP

q) 5.1.3 of LMP
r)

5.1.3 of LMP

s)

5.2 of LMP

t)

Noted

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Relevant
COC

Requirement
k.
l.
m.
n.

o.
p.
q.
r.

s.
t.

SWMP Reference

the quantity of water removed and/or discharged from
ED3, including its destination;
the total quantity of water contained in ED3;
the quantity of water transferred from ED3S-S into
ED2
the quantity of water that reports to ED2 from
Woodlawn Waste Management Facility, including its
sources;
the total quantity of water contained in ED2;
the total quantity of treated leachate contained in the
coffer dam (s);
the total quantity of water contained in ED1;
the parameters and substances that are proposed to
be monitored, including sampling and analysis
frequencies;
reporting and assessment of results; and
opportunities to integrate the monitoring program with
other monitoring programs in the vicinity.

The monitoring of ED2 will initially be at weekly intervals once
the transfer of stormwater from ED3S to ED2 has commenced
and will be reviewed 12 months after commencement of MOD 2.

Leachate Monitoring

134

1.3.4

The Applicant shall notify the EPA as soon as practicable after
becoming aware that the height of the saturation level in the
waste is above the height of the groundwater table that
surrounds the mine void.

Section 4.4.3 of LMP

Environment Protection Licence
EPL 11436 stipulates the environmental obligations for Veolia under the POEO Act.
The relevant conditions to the SWMP and Section 120 of the POEO Act are provided
in Table 1.4.
Table 1.4 – EPL Condition

Relevant
Condition

Requirement

2 – Discharges to Air and Water and Applications to Land
P1 – Location of monitoring/discharge points and areas
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

SWMP
Reference

Page:
Document:
Date:

PLAN
Relevant
Condition
P1.3
Point 13
P1.3
Point 14
P1.3
Point 15
P1.3
Point 16
P1.3
Point 17
P1.3
Point 18
P1.3
Point 19
P1.3
Point 22
P1.3
Point 25
P1.3
Point 26
P1.3
Point 27
P1.3
Point 28
P1.3
Point 30
P1.3
Point 31
P1.3
Point 33
P1.3

Page 17 of 65
PLA-NSW-XXX-XXX-1
07.09.2018

Soil and Water Management
Requirement

SWMP
Reference

Surface Water Monitoring
Site 115 – Allianoyonyige Creek, Drawing No. GO25/6/02 in the Surface Water
Management Scheme in Section 8.6 LEMP - Aug 2004. (E731953 - N6118394 )

Section 5.1.1

Surface Water Monitoring
Spring 2 – Crisps Creek, Drawing No. GO25/6/02 in the Surface Water
Management Scheme in Section 8.6 LEMP -Aug 2004. (E734806 - N6118144)

Section 5.1.1

Surface Water Monitoring
Site 105 – Crisps Creek, Drawing No. O25/6/02 in the Surface Water
Management Scheme in Section 8.6 LEMP - Aug 2004. (E737459 - N6115805)

Section 5.1.1

Surface Water Monitoring
Site WM200 – Raw Water Dam, Drawing No. GO25/6/02 in the Surface Water
Management Scheme in Section 8.6 LEMP - Aug 2004. (E733593 - N6117249)
Surface Water Monitoring and Discharge
Site WM201 – Existing Mine Buildings, Drawing No. GO25/6/02 in the Surface
Water Management Scheme in Section 8.6 LEMP - Aug 2004. (E737459 N6115805)
Surface Water and Volume Monitoring
ED3SS (info@earthpower.com.au) as shown on Drawing No. 16800-180,
Issue F, prepared by LandTeam Australia Pty Ltd and dated 21/7/16. (E733627,
N6117473)
Surface Water and Volume Monitoring
ED3 North, as shown on Drawing No. 16800-180, Issue F, prepared by
LandTeam Australia Pty Ltd and dated 21/7/16.
(E733627, N6117473)

Section 5.1.1

Section 5.1.1

Section 5.1.1

Section 5.1.1

Surface Water Monitoring
Pond 3, located within the landfill void. 734211 N6117034

Section 5.1.1

Groundwater Monitoring
MB1, Drawing GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E734474 - N6117559)

Section 5.1.2

Groundwater Monitoring
MB2, Drawing GO25/5/01 Rev B in the Groundwater Management Program in
Section 8.12 LEMP – Aug 2004. (E734332 - N6118045)

Section 5.1.2

Groundwater Monitoring
MB3, Drawing No. GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E734710 - N6118632)

Section 5.1.2

Groundwater Monitoring
MB4, Drawing GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E734968 - N6116965)

Section 5.1.2

Groundwater Monitoring
MB6, Drawing No. GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E733864 - N61170797)

Section 5.1.2

Groundwater Monitoring
MB7, Drawing No. GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E733204 - N6117328)

Section 5.1.2

Groundwater Monitoring
MB10, Drawing No. GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E734028 - N6118065)
Groundwater Monitoring
ED3B Drawing No. GO 25/5/01 Rev B in the Groundwater Monitoring Program in
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Requirement

SWMP
Reference

Point 41

Section 8.12 LEMP - Aug 2004. (E733505 - N6117045)

P1.3

Groundwater Monitoring
WM1 Drawing No. GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - August 2004. (E729012 - N6115901)

Section 5.1.2

Groundwater Monitoring
WM4 Drawing No. GO25/5/01 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E728655 - N6116052)

Section 5.1.2

Groundwater Monitoring
WM5 Drawing No. GO25/5/1 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E727738 - N6116221)

Section 5.1.2

Groundwater Monitoring
WM6 Drawing No. GO25/5/1 Rev B in the Groundwater Monitoring Program in
Section 8.12 LEMP - Aug 2004. (E733387 - N6117459)

Section 5.1.2

Groundwater Monitoring
P38, as described in the Groundwater Monitoring Program in Section 8.12 LEMP
- Aug 2004. (E734320 - N6116639)

Section 5.1.2

Groundwater Monitoring
P44 as described in the Groundwater Monitoring Program in Section 8.12 LEMP Aug 2004. (E734601 - N6117010)

Section 5.1.2

Groundwater Monitoring
P45 as described in the Groundwater Monitoring Program in Section 8.12 LEMP Aug 2004. (E734590 - N6116968)

Section 5.1.2

Groundwater Monitoring
P58 as described in the Groundwater Monitoring Program in Section 8.12 LEMP Aug 2004. (E734068 - N6117037)

Section 5.1.2

Groundwater Monitoring
P59 as described in the Groundwater Monitoring Program in Section 8.12 LEMP Aug 2004. (E734059 - N6116941)

Section 5.1.2

Groundwater Monitoring
P100 as described in the Groundwater Monitoring Program in Section 8.12 LEMP
- Aug 2004. (E734284 - N6117237)

Section 5.1.2

Surface Water and Volume Monitoring
ED3S as shown on Drawing No. 16800-180, Issue F, prepared by LandTeam
Australia Pty Ltd and dated 21/7/16. (E733654 N6117240)

Section 5.1.2

Groundwater Monitoring
Groundwater monitoring wells labelled as "MW8S" - Figure 1 Earth2Water Report
- Nov 2007. (E733827 - N6117392)

Section 5.1.2

Point 42
P1.3
Point 44
P1.3
Point 45
P1.3
Point 46
P1.3
Point 48
P1.3
Point 49
P1.3
Point 50
P1.3
Point 51
P1.3
Point 52
P1.3
Point 53
P1.3
Point 54
P1.3
Point 55
P1.3
Point 56
P1.3
Point 57
P1.3
Point 58
P1.3
Point 59

Groundwater Monitoring
Groundwater monitoring well labelled as "MW8D" - Figure 1 Earth2Water Report
- Nov 2007. (E733829 - N6117387)
Groundwater Monitoring
Groundwater Monitoring well labelled as "MW9S" referred to in Figure 1
Earth2Water Report on new groundwater well locations 15 November 2007.
E733632 N6117611
Groundwater Monitoring
Groundwater Monitoring Well labelled as "GW10"S Figure 1 Earth2Water Report
- Nov 2007. (E733919 - N6117407)
Surface Water Monitoring
Evaporation Dam 1 (ED1) As shown on the plan titled “Attachment 1- Woodlawn
Site EPL Monitoring Sites – Drawing No TOP-G-001” prepared by Dean Oliver
and dated 17 March 2017. The plan is held by the EPA as DOC17/168187.
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Relevant
Condition

Requirement

SWMP
Reference

3 – Limit Conditions
L1 – Pollution of Waters
L1.1

Except as may be expressly provided in any other condition of this licence, the
licensee must comply with section 120 of the Protection of the Environment
Operations Act 1997.

Sections
1.3.4, 3 & 4

L1.2

There must be no pollution of surface water or groundwater.

Sections 3 &
4

L1.3

There must be no discharge of waters from the premises unless more than 210
mm of rain falls within a 72 hour time period (1 in 100 year ARI of 72 hours
duration).

Section 3.1.7

4 – Operating Conditions
O5 – Processes and management
O5.1

O5.2

O5.3

O5.4

Water from the West Ridge Catchment, as shown on Figure GO25/6/02
contained in the Surface Water Management Scheme in Section 8.6 of the
Landfill Environmental Management Plan dated August 2004, must not drain into
the landfill void.
Stormwater in the landfill void must only be discharged into Evaporation Dam 3,
or used for operational purposes within the landfill such as bioreactor water and
dust suppression as approved in writing by the EPA
Where contaminated water is used for dust suppression, it must only be applied
in the landfill void, and in any areas around the perimeter of the void where
contaminated water will drain back into the landfill void.

Section 3.1.6

4.2.7

4.2.7

The evaporation of water by spraying must not result in the drifting of the
sprayed liquid from the premises.
4.2.8

O5.5

Untreated leachate must not be transferred to Evaporation Dam 3 unless
approved in writing by the EPA.

O5.6

Containers used for transporting waste must only be washed at the container
wash facility as frequently as is necessary to minimise environmental impacts
from the containers. The container wash down facility must be designed,
installed and operated with the aim of collecting, treating and disposing of any
wash down waters to the leachate collection system. Any collected solids must
be returned to the active tipping face.
The licensee must ensure that the holder of Environment Protection Licence No.
11437, the supervisory licence, has adequate access to the premises and
records held at the premises in order to be able to ensure that the design,
construction, extension and maintenance of all engineered features of the
premises being supervised are done in compliance with the conditions of the
development approval and as further defined in conditions of this environment
protection licence.

O5.7

3.1.12

3.1.6

noted

O6 – Waste Management
O6.2

O6.3

The landfill void must be managed to ensure the groundwater gradient directs
groundwater flows towards the landfill void.
A leachate collection/storage/recirculation/treatment system must be designed,
installed and operated to:
a) accept, in addition to leachate, other waste-waters and contaminated
storm-waters allowed by this licence to be introduced into the waste;
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Requirement

SWMP
Reference

b) efficiently operate, despite settlement of the waste;
c) ensure that liquid is not deliberately stored in the landfilled waste, unless
it is necessary for the efficient decomposition of the landfilled waste;
d) ensure that leachate can be recirculated within the biologically active
zones of the landfilled waste;
e) comply with condition O5.2; and
f) ensure to the maximum extent practicable the biological decomposition
of all organic waste and productive capture of methane.

O6.7

The licensee must not import water or other liquids into the landfill void, unless
otherwise approved by the EPA, except for first flush waters collected at the
Crisps Creek Intermodal Facility site (Environment Protection Licence No.
11455), container washdown waters, and raw dam water. The licensee may also
import leachate and washdown water generated at the Clyde Intermodal Facility
(Environment Protection Licence No. 11763) from the compaction and loading of
waste into rail containers that are subsequently transported to the Woodlawn
Landfill. The leachate and washdown water generated at the Clyde Intermodal
Facility must be able to be classified as Liquid Waste.

Section 3.1.9

Cover material must be virgin excavated natural material, unless otherwise
approved in writing by the EPA.
O6.8

O6.9

O6.10

Note: The licensee is encouraged to identify alternative daily cover materials and
examine the feasibility of adopting such materials so as to minimise impacts of utilising
virgin excavated natural material

Cover material must be of a quality that will not inhibit the biological
decomposition of the landfilled waste.
Cover material must be applied to a minimum depth of 15 centimetres over all
exposed landfilled waste prior to ceasing operations at the end of each day,
unless otherwise approved in writing by the EPA.

Section 3.3

Section 3.3

Section 3.3

Note: This condition does not exclude removal of daily cover at the beginning of each day
to provide for the efficient operation of the bioreactor and to avoid perching of leachate
within the landfilled waste mass.

O6.11

Cover material must be applied to a depth of 30 centimetres over surfaces of the
landfilled waste which have had 15 centimetres of cover material for more than
90 days, unless otherwise approved in writing by the EPA.

Section 3.3

Note: This condition does not exclude removal of cover prior to recommencement of
active landfilling to provide for the efficient operation of the bioreactor and to avoid
perching of leachate within the landfilled waste mass.

At least two weeks supply of cover material must be available at the premises
under all weather conditions, unless otherwise approved in writing by the EPA.
5 – Monitoring and Recording Conditions
M2 – Requirement to monitor concentration of pollutants discharged
M2.3 – Water and/or Land Monitoring Requirements
06.12

M2.3
M2.3

Monitoring points listed for surface water monitoring;
Points 13, 14, 15, 16, 17, 18, 19,, 22, 54,59
Monitoring points listed for leachate quality monitoring;
Points 23, 24
Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

Section 3.3

Section 5.1.1
Section 5.1

Page:
Document:
Date:

PLAN

Page 21 of 65
PLA-NSW-XXX-XXX-1
07.09.2018

Soil and Water Management

Relevant
Condition

Requirement

SWMP
Reference

M2.3

Monitoring points listed for groundwater monitoring;
Points 25, 26, 27, 28, 30, 31, 33, , 41, 42, 44, 45, 46, 55, 56, 57, 58

Section 5.1.2

M2.3

Monitoring points listed for groundwater monitoring;
Points 48, 49, 50, 51, 52, 53

Section 5.1.2

M3 – Testing methods – concentration limits
Subject to any express provision to the contrary in this licence, monitoring for the
concentration of a pollutant discharged to waters or applied to a utilisation area
must be done in accordance with the Approved Methods Publication unless
M3.2
another method has been approved by the EPA in writing before any tests are
conducted.

Section 5.1.2

M7 – Requirement to monitor volume or mass
M7.1

For each discharge point or utilisation area specified below, the licensee must
monitor:
a) the volume of liquids discharged to water or applied to the area;
b) the mass of solids applied to the area;
c) the mass of pollutants emitted to the air;
at the frequency and using the method and units of measure, specified below
Section 5.1

6 – Reporting Conditions
R3 – Written Report
Whenever the height of the saturation level in the waste is above the height of the
R3.5
groundwater table that surrounds the perimeter of the mine void, the licensee
must provide a written report to the EPA within 3 months.
The report must contain the following information:
R3.6
a) the height of the saturation level of the leachate in the mine void and the
height of the groundwater at the perimeter of the mine void; and
a) a program of actions to reduce the height of leachate in the mine void and
the expected time duration for the actions and works.

Noted

Noted

R4 – Other Reporting Conditions
Whenever the volume of water stored in Evaporation Dam 3 reaches the
freeboard level in condition O6.4, the licensee must notify the EPA in accordance
with the requirements of R2 and provide a written report to the EPA within 1
month. The report must contain the following information:
R4.1

a) the volume of water stored in Evaporation Dam 3; and
b) a program of actions to reduce volume of water stored in Evaporation
Dam 3 below the 0.5m freeboard level and/or a program for the design
and construction of works to increase the capacity of Evaporation Dam 3
to maintain the freeboard to contain the rainfall from a 1:100 year ARI
storm of 72 hours duration, and the expected time duration for the actions
and works.

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Requirement

SWMP
Reference

8 – Pollution Studies and Reduction Programs
U2 – Evaporation Dam 1 (ED1) and Evaporation Dam 2 (ED2) improvements
U2.1

By 30 September 2016, the licensee must engage a suitably qualified
independent consultant (as approved by the EPA) to investigate the integrity of
the ED1 and ED2 liners, all points of potential leakage from ED1 and ED2 and
the nature and extent of any leakage or migration from ED1 and ED2.

Completed

U2.2
By 30 November 2016, the licensee must submit a report to the EPA detailing
the results of the consultant's investigation required by condition U2.1. The
report must include:
a) an assessment of the geophysical conditions underlying and
surrounding ED1 and ED2;
b) an assessment of the integrity of the liner mechanism for ED1 and ED2;
c) an assessment of the identified points of liner failure/faults;
d) an assessment of the pathways for the migration of pollutants from ED1
and ED2 into the surrounding environment (including into Allianoyonyiga
Creek and Crisps Creek);
e) an assessment of the current nature and extent of groundwater and
surface water pollution from ED1 and ED2; and
f) recommended control and remediation measures to improve the
integrity of ED1 and ED2, prevent the occurrence of seepage from ED1
and ED2, and repair or make good any groundwater or surface water
pollution caused by ED1 and ED2.

U 3.1

By 30 December 2016, the licensee must submit a plan to the EPA detailing how
it will reduce the amount of water entering the landfill void and making contact
with the waste. The plan must:
a) identify groundwater recharge points outside of the void;
b) Identify groundwater seepage points within the void;
c) Identify any other inputs; and
d) Include a program of works aimed at minimising water ingress into the
landfill void and increasing the capture and diversion of runoff from the
walls of the void.

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

Completed

Noted

Page:
Document:
Date:

PLAN
1.4

Page 23 of 65
PLA-NSW-XXX-XXX-1
07.09.2018

Soil and Water Management
Stakeholder Consultation
Veolia is committed to meaningful stakeholder engagement and has worked in
collaboration with relevant government agencies and the local community in the
township of Tarago since the commencement of operations of the Bioreactor to
resolve issues that impact local environmental amenity, as a result of operations at the
Bioreactor.

1.4.1

Government Agencies
The following government agencies have been consulted with in association with the
operations of the Bioreactor pertaining to soil and water management:

1.4.2



DPE



EPA



NSW Department of Primary Industries – Water (DPI Water)



Water NSW;



Goulburn Mulwaree Council

Community Consultation
Veolia has formed a Community Liaison Committee (CLC), which acts as an interface
between the residents of Tarago and Veolia to proactively resolve issues that
potentially impact on local amenity from operations at the Bioreactor.
The key objectives of the communication and consultation program include:


Educating stakeholders regarding key aspects of the Bioreactor; and



Informing community groups and neighbours to help Veolia understand
concerns.



Meeting quarterly with Tarago and District Progress Association
Incorporated (TADPAI) representatives on the CLC to provide updated
information on odour incidents, leachate management, gas extraction and
resolution of incidents related to the community.

Community consultation activities include:


A dedicated Veolia webpage, offering general information on the
Bioreactor:
http://www.veolia.com/anz/our-services/services/municipalresidential/recovering-resources-waste/woodlawn-bioreactor



A community telephone line to provide a central point of contact for
community enquiries;



Proving regular updates in the local newspaper, the Tarago Times, which is
non-profit community service published monthly by the Tarago Sporting
Association Inc. The newspaper is distributed throughout Tarago, Lake
Bathurst, Mayfield, Boro, Taylors Creek and the surrounding district.



Active participation in the TADPAI, which is a community group aimed at
promoting the district and assisting the community in the development and
maintenance of a rural lifestyle.

Veolia makes the following information publicly available on their website:


statutory approvals:
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Environmental Management Plan required under this approval



Annual Environmental Management Report (including monitoring results
(over the past 5 years)



Independent Environmental and Odour Audit, and the Applicants’ response
to the recommendations in any audit



a copv of the minutes of the Communitv Liaison Committee Meetings: and



anv other matter required bv the Director-General.



report of the complaints and the response/action taken to resolve the
complaint as required bv Condition 162.

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.
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Section 2

GOALS OF SWMP

The goals of the SWMP is to:


Detail how soil and water is managed at the Bioreactor, including evaporation
dams 2 and 3.



Detail measures to minimise soil erosion and mobilisation of sediment at the
Bioreactor



Detail measures to protect surface water and groundwater from activities
associated with the Bioreactor



Detail measures to separate stormwater and leachate management systems at
the Bioreactor



Detail suitable monitoring schedules for surface water and groundwater



Provide a water balance for surface water storages and the Bioreactor

This plan additionally considers leachate management in relation to soil and surface
water and groundwater at the Bioreactor. Further detail on leachate management and
mitigation measures are provided in the LMP.

2.1

Roles and Responsibilities
Table 2.1 outlines the responsibilities of Veolia personnel with respect to soil and
water management.
Table 2.1 – SWMP Responsibilities

Action

Responsibility

Overall implementation of the SWMP

Woodlawn Facilities Manager and Operational
Personnel

Implement management measures for soil and water

Woodlawn Facilities Manager and Operational
Personnel

Maintenance of soil and water management controls

Woodlawn Facilities Manager and Operational
Personnel

Coordinate monitoring and compile reports

Woodlawn Environmental Officer or nominee

Maintain internal records of monitoring

Woodlawn Environmental Officer or nominee

Undertake inspection of soil and water management controls

Woodlawn Facilities Manager / Woodlawn
Environmental Officer or nominee

Facilitate training programs for soil and water

Woodlawn Facilities Manager / Woodlawn
Environmental Officer or nominee

Collate and maintain records of complaints, respond to
complainants.

Woodlawn Environmental Officer or nominee

Identify non-conformances and notify Facility Manager/ Safety Health
Environment Quality (SHEQ) Representative

Woodlawn Environmental Officer or nominee

Authorise and confirm the implementation of mitigation measures

Woodlawn Facilities Manager/ Woodlawn
Environmental Officer or nominee

Liaise with government agencies and regulators, Notify EPA when
leachate in waste exceeds natural groundwater table and if volume
in ED3 exceeds the 0.5 metre freeboard for each dam

Woodlawn Facilities Manager / Woodlawn
Environmental Officer/SHEQ Representative
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Section 3

EXISTING ENVIRONMENT AND OPERATIONAL
IMPACTS

3.1

Existing Environment

3.1.1

Topography
The average elevation of the Woodlawn Site is approximately 800 metres above
Australian Height Datum (m AHD), with a range in elevation from 760 m AHD in the
north-east corner of the Site to 1000 m AHD along the ridgeline of the Great Dividing
Range (GDR). The region generally comprises rolling undulating pastoral plains with
the GDR running through the Site in a north–south direction. The western side of the
GDR (roughly one-third of the Woodlawn Site) forms part of the Lake George
Catchment, an ephemeral lake, while the remainder on the eastern side of the Great
Dividing Range is part of the Wollondilly Catchment.
The Bioreactor has steep slopes, although many of these are either excavated within
in-situ rock or are constructed from waste rock and are generally erosion resistant.

3.1.2

Hydrogeology
The aquifer systems in the area of the Bioreactor can be broadly divided into the
fractured basement Ordovician and Silurian-Devonian aged volcanic, intrusive and
sedimentary rocks and the overlying fluvial and hillwash sequences. The basement
rocks exhibit low permeability which is due entirely to fractures.
Higher permeabilities in the fractured bedrock aquifer are associated with secondary
(solution derived) porosity in limestone rocks which occur in outcrop to the north-east
of the Bioreactor, however these rocks are not intersected in the former mine
sequence and have no hydraulic influence on the Bioreactor.
Higher permeability sedimentary aquifers separated by low permeability clays and silts
occur within overlying sediments where they exist at the bottom of the valleys and to a
lesser extent on the slopes. The hydrological significance of these colluvial and alluvial
permeable layers is that they are the ultimate conduit through which groundwater
discharges and release to the downstream environment. Importantly, however this
aquifer system is not intersected by the Bioreactor.
Groundwater recharge occurs to the bedrock primarily through direct rainfall infiltration
to open fractures and joints in areas where bedrock outcrops. Groundwater discharges
from the bedrock aquifer only where open fracture conduits exist and where the
permeability of these conduits is sufficient to produce a flow rate which is significant in
terms of the local catchment hydrology.
Regional groundwater flow gradients are a subdued reflection of surface topography
and gradients away from the GDR can be expected to exist.
Modelling of groundwater flows shows a cone of depression is evident around the
Bioreactor (Earth2Water, 2016) and this is expected to continue at least until the
waste level approaches the natural water table.
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Hydrology
Allianoyonyiga Creek and Crisps Creek are the primary receptors for discharges
occurring from the Woodlawn site. The great diving range bisects the Bioreactor and
diverts flows to the Lake George (south- via Allianoyonyiga Creek) and Wollondilly
(north via Crisps Creek) catchments.
A number of water users exist within the catchment downstream of the bioreactor site.
Downstream water uses include local/domestic (township), stock (farm dams) and
irrigation (agriculture). Within farms surrounding the bioreactor site, surface water runoff is often retained in dams for stock water supply.

3.1.4

Soils
The soil landscapes of the Woodlawn site are mapped in the Soil Landscapes of the
Braidwood (Jenkins, 1996). The soil landscape mapping shows the entire area
covered by anthropogenic soils which are soils that are disturbed by human activities
Site soils have been substantially disturbed and modified by mining activities. Large
areas of exposed rock (Bioreactor, cut batters) and dumped waste rock exist on site.
There is virtually no topsoil resources in the Bioreactor operational area and any
previous topsoil resources would appear to be either lost during the mining phase or
used for site rehabilitation works.
Extrapolation of the soil landscape maps indicates that the soils that existed on site
prior to mining were either the Duckfield Hut Soil Landscape or the Kalbili (Variant)
Soil Landscape.
The properties and constraints of the three soil landscapes are listed in Table 3.1.
Table 3.1 – Soil landscapes properties and constraints

SOIL
LANDSCAPE

SOILS

PROPERTIES

Seasonal waterlogging with
Shallow, well drained Lithosols on crests, moderately localised rock outcrop, foundation
deep Red Podzolic Soils on well drained side slopes hazard, saline seepage and
and upper slopes.
waterlogging.
Duckfield Hut

Kalbili (Variant)

Moderately deep, moderately well to imperfectly
drained Yellow Podzolic Soils on mid to lower
slopes.

Soils are infertile and locally
shallow and topsoils are hardsetting.

Moderately deep to deep, poorly drained Soloths,
Solodic Soils and Solodised Solonetz on lower
slopes and drainage lines.

Subsoils are highly erodible,
sodic, hard-setting, have low wet
bearing strength and shrink-swell
properties.

Shallow, moderately well drained Earthy
Sands/Loams on upper slopes.
Moderately deep to deep, poorly drained Yellow
Podzolic Soils and Solodic Soils on lower slopes.

Seasonal waterlogging, water
erosion hazard, foundation hazard
and run-on.
Infertile soils, topsoils are acid.
Subsoils are sodic, erodible, hardsetting and have low permeability.
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SOILS

PROPERTIES

Varies from level plains to undulating terrain and has
been disturbed by human activity to a depth of at
least 1 m.
Dependent on the nature of the fill
material and may include mass
The original soil has been removed, greatly
disturbed or buried. Most of these areas have been movement hazard, soil
impermeability leading to poor
levelled to slopes of <5%.
drainage, low fertility and toxic
Landfill includes a wide variety of soil, rock building material.
and waste material.
The original vegetation has been completely cleared.

3.1.5

Vegetation
Vegetation within the Woodlawn site is highly fragmented with large expanses of
cleared land surrounding predominantly isolated remnants along the rocky ridges and
roadsides.
Derived Grassland is the most abundant vegetation community, particularly on the mid
to lower slopes and areas of the valley floor containing rocky and shale loam soils.
The community is dominated by a variety of exotic and native pasture grasses, and
has been significantly modified by earth movement associated with activities at the
Woodlawn site and a history of intensive agricultural activities, including clearing,
grazing and pasture improvement through the introduction of exotic and non-endemic
grasses.

3.1.6

Surface Water Management

3.1.6.1

Design
The stormwater system was originally designed to manage a 1 in 100 year average
recurrence interval (or 1% annual exceedance probability) 72 hour event. As the waste
level has risen by approximately 100m, the volume of rain water required to be
managed in a similar event is considered to be significantly less due to the decrease in
surface area. As a contingency measure to prevent overflow, the water volume stored
in ED3 is measured on a monthly basis to ensure that the minimum 0.5m freeboard
requirements are maintained.

3.1.6.2

Stormwater/surface water within the Bioreactor
The haul road within the Bioreactor has been reshaped and catch drains have been
installed along the edge of the haul road to collect and direct any stormwater to the
surface water ponds located within the Bioreactor. The majority of stormwater within
the Bioreactor is collected and stored as surface water for pumping to ED3.
Surface water collected on the covered landfill surface is drained to temporary storage
ponds and is transferred to Pond 3. Where surface water comes in contact with waste
or leachate, the water is managed as leachate through the leachate management
system.
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Surface water is managed in four sub-catchments, as shown in Appendix A. Each subcatchment has either natural or engineered drainage and flow control infrastructure,
such as concrete dish drains, clay berms, pumps and pipes to manage surface water.
These systems minimise the amount of surface water flow from the Bioreactor walls
onto the waste. This minimises the potential generation of excess leachate from
surface water flows.
Pond 3, located on the western side of the Bioreactor on the 725 Reduced Level (RL).
The water transfer rate from Pond 3 is 360 L/s, which is comprised of three 120L/s
pumps operated on separate float switches. Water is pumped from Pond 3 via two
transfer tanks to ED3S for storage. Locations of storage dams and pipe arrangements
are shown in Appendix A.
Pond 3 has been designed to handle a short duration, high intensity rainfall event
equivalent to 15mm/hr over three hours. This is based on pond capacity, pumping
capacity and calculated inflow rates.
Water from Pond 3 will be transferred, after field-testing (using Hach NitrogenAmmonia Reagent Set, TNT, AmVer (Salicylate), High Range (0-50 mg/L) or similar)
by taking a representative water sample from the transfer tanks. Ammonia has been
selected as the key performance indicator (KPI) to determine the discharge criteria
and transfer location as shown in the table 3.2 below.
Table 3.2 – Discharge Criteria to ED3S from Pond 3

KPI

Criteria

Classification

Transfer Location

Ammonia
(mg/L)

Less than 15mg/L

Surface water

ED3S

Greater
15mg/L

than Leachate

ED3N and/or ED3S-S

This discharge criteria has been selected based on the potential for the presence of
litter in Pond 3, particularly in windy conditions that can contribute to ammonia
concentration from decaying waste. Veolia anticipate that despite this, there will be
minimal odour impact from Pond 3 as a result.

Before commissioning of Evaporation Dam 2 to receive stormwater from the
Bioreactor void, ED2 will be lined in accordance with recommendations of AECOM
report. Stormwater will transferred via pipeline from a sump located in ED3S once it
has been commissioned .

3.1.6.3

Surface Water Drainage
Surface water drainage is managed as follows:


Any water falling within the Bioreactor catchment area is managed within
the Bioreactor sub-catchment areas and transferred to ED3



Dependant on independent integrity assessment of ED2 liner system and
completion of any rectification works, stormwater may be further transferred
via pipeline from ED3S to ED2.
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The rehabilitated Western Ridge area drains back to clean catchment
rather than ED3 or the Bioreactor.



Surface water from the dolorite stockpile is diverted to ED1 via a series of
engineered drains and pipes.



Run off from the Plant Collection Area, including the power station, drains
to the Plant Collection Dam (PCD). The PCD is pumped to Evaporation
Dam 1, as needed.



Any excess water from the Waste Rock Dam is diverted to ED1, as
required. Note ED3 will not receive water stored in the Waste Rock Dam.



The office and car park areas have extensive areas of lawn and have
sealed roads with engineered drainage and culverts. These areas drain to
clean catchment.



ED3 ponds are confined catchment areas and any rainfall in the dams will
mix with the dam contents.



Erosion and sediment control and velocity abatement systems are
incorporated into the surface water drainage system

ED2 Management
ED2 will continue to be managed by Heron in accordance with the existing approval
requirements.ED2 will remain as contingency measure for stormwater from the
Bioreactor if required.

3.1.7.1

ED2 Survey Data
ED2 has been surveyed and the relevant details are provided in Table 3.3 below:
Table 3.3 – ED2 Survey Data

Dam Detail

ED2

Base of dam

783.0 RL

Top of dam walls

788.8 RL

Top of dam (0.5m freeboard)

788.3 RL

Maximum water volume *

846 ML

Surface area *

211,320 m2

* At 788.3m RL

3.1.7.2

ED2 Management
If ED2 is commissioned for the storage of stormwater, a sump will be built in the ED3S
lagoon for transfer of stormwater via pipeline to ED2 (see Appendix A - Surface Water
Management Plan).
Before the use of the dam for the storage of stormwater from the Bioreactor, ED2 will
be lined in accordance with recommendation of the AECOM Report.
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In order to manage the volume of water in ED2, the following actions will be
undertaken:

3.1.7.3



the dam will be lined and maintained to prevent leakage of stored acid mine
drainage in order to protect groundwater and surface water.



The sources of water that are collected or received in ED2 will be identified



The volume of water pumped from the proposed ED3S sump to ED2 will be
measured and recorded in order to track the amount of inflow into the dam.



Rainfall volumes will be recorded at the onsite weather station



Water levels will be measured after every rainfall event.



Monthly calculations of volume and water level in ED2 will be monitored
and compared in graphical format with rainfall data



Water level will be recorded monthly using a surveyed marker post



Water will be subjected to natural evaporation.



Groundwater and surface water monitoring will be undertaken to
demonstrate containment of water within ED2



An emergency management plan for stormwater exceeding the capacity of
the dam is included in the Woodlawn Bioreactor Emergency Response
Plan.

ED2 Freeboard
Adequate capacity in the dam is maintained to ensure 0.5 metre freeboard. Measures
to reduce the volume if liquid in ED2 following a significant rainfall event include:


Pump and spray water over the Bioreactor walls for evaporation; or



Use of mechanical evaporators to enhance evaporation.

Contingency measures to manage potential overflow of ED2 include:


3.1.8

Pump water to Evaporation Dam 1 (ED1) located at the adjacent mine site.

ED1 Management
To ensure the integrity of ED1 against leakage and to separate the mine water from
the treated effluent from LTP, ED1 will be subdivided into separate cofferdams to
contain the effluent from the LTP. The HDPE lining specification outlined in the
AECOM report will be adopted for any dams to be used to contain treated effluent.
New ED1 Effluent Dam (ED1-ED) of approximately 150ML is constructed within
existing footprint of ED1 (refer to section 3.1.3 of LMP for further details for ED1
Effluent Dam)

3.1.8.1

ED1 Management
In order to manage the volume of water in ED1, the following actions will be
undertaken:


Separation of mine water and treated effluent within the ED1 utilising HDPE
lined effluent dams.



The sources of water that are collected or received in ED1 will be identified.



Rainfall volumes will be recorded at the onsite weather station
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Water levels will be measured after every rainfall event.



Monthly calculations of volume and water level in ED1 will be monitored
and compared in graphical format with rainfall data



Water level will be recorded monthly using a surveyed marker post



Water will be subjected to natural evaporation.



Implementation of aggressive evaporation techniques on ED1 to remove
water to reduce the volume to 10ML by 31 December 2023



An emergency management plan for storm water exceeding the capacity of
the dam is included in the Woodlawn Bioreactor Emergency Response
Plan.

ED1 Freeboard
Adequate capacity in the dam is maintained to ensure 0.5-metre freeboard.
Measures to reduce the volume if liquid in ED1 following a significant rainfall event
include:


Pump and spray water over the Bioreactor walls for evaporation; or



Use of mechanical evaporators to enhance evaporation.

Contingency measures to manage potential overflow of ED1 include:


3.1.9

Pump water to Evaporation Dam 2 (ED2) located at the adjacent mine site.

ED3 Management
ED3 is the primary storage dam for storing and managing collected stormwater and
leachate from the Bioreactor. Surface water is managed in the southern section of
ED3 (ED3S), while leachate is managed in the northern section of ED3 (ED3N-1,2,3,
& 4) and ED3S-S. The leachate and stormwater dams are separated by breakwalls to
enable leachate and stormwater to be managed separately.
Management measures at ED3 ensure that the site can be operated as a zero
discharge site, with discharge only acceptable in an event equivalent to or exceeding a
1% AEP of 72 hours duration.

3.1.10

ED3S Management
ED3S receives water from direct rainfall over the dam and stormwater pumped from
the Bioreactor only. No treated leachate is stored in ED3S.

3.1.10.1

ED3S Survey Data
ED3S has been surveyed and the relevant details are provided in Table 3.4 below

Table 3.4 – ED3S Survey Data

Dam Detail

ED3S
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Base of dam

786.40m RL

Top of dam walls

791.00m RL

Top of dam (0.5m freeboard)

790.50m RL

Maximum water volume *

134.28 ML

Surface area *

74,531.5 m2

* At 790.20m RL

3.1.10.2

ED3S Management
Stormwater is pumped through two transfer tanks from Pond 3 in the Bioreactor and
discharged into the northeastern section of ED3S (Appendix A). This process is
automated and occurs as required, following rainfall events that generate runoff. In the
event it’s identified that the quality of stormwater is not within the acceptance criteria
as outlined in table 3.2 of section 3.1.6.2, automated process in turned off.
In order to manage the volume of water in ED3S, the following actions are undertaken:

3.1.10.3



The volume of water pumped from the Bioreactor to ED3S is measured and
recorded in order to track the amount of inflow into the dam.



Rainfall volumes are recorded at the onsite weather station



Water level is recorded monthly using a surveyed marker post



Water is subjected to natural evaporation



Monthly calculation of volume and water level in ED3S



Dam inspections of wall integrity, erosion and potential seepage are
undertaken by a suitably qualified consultant



Groundwater and surface water monitoring is undertaken to demonstrate
containment of water within ED3S.



An emergency management plan for stormwater exceeding the capacity of
the dam is included in the Woodlawn Bioreactor Emergency Response
Plan.

ED3S Freeboard
Adequate capacity in the dam is maintained to ensure 0.5 metre freeboard. ED3S is
only subjected to incidental rainfall with the dam footprint and a 0.5m freeboard is
sufficient to contain the rainfall volume.
Measures to reduce the volume of liquid in ED3S following a significant rainfall event
include:


Pump and spray water over the Bioreactor walls for evaporation; or



Use of mechanical evaporators to enhance evaporation.

Contingency measures to manage potential overflow of ED3S include:


Pump water to Evaporation Dam 2 (ED2) located at the adjacent mine site.
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ED3S-S Management
ED3S-S is located to the south of ED3S and is separated by a breakwall. ED3S-S
receives treated leachate from the Bioreactor via the leachate treatment system (LTS).
Treated leachate is transport to ED3S-S depending on the capacity of ED3N leachate
storage system for evaporation.

3.1.11.1

ED3S-S Survey Data
ED3S-S has been surveyed and the relevant details are provided in Table 3.5 below:
Table 3.5 – ED3S-S Survey Data

Dam Detail

ED3S-S

Base of dam

785.79

Top of dam walls

794.12

Top of dam (0.5m freeboard)

793.62

Maximum water volume *

111.44

Surface area *

2.2 Ha

* At 790.50m RL

3.1.11.2

ED3S-S Management
ED3S-S receives treated leachate from the leachate treatment system. In order to
manage the volume of water in ED3S-S, the following actions are undertaken:


The volume of leachate pumped from the Bioreactor to the leachate
storage dams is measured and recorded in order to track the amount of
inflow into the dams



The volume of treated leachate within ED3S-S ponds is surveyed each
month



Rainfall volumes are recorded at the onsite weather station and monthly
calculation of volume and water level in ED3S-S is monitored and
compared in graphical format with rainfall data



Leachate treatment rates can be adjusted to reduce flow



Leachate is subjected to natural evaporation



ED3S-S is lined with a 1.5 m thick dual clay liner system which was
independently verified by report (Construction Quality Control Assurance
for Lining Evaporation Dam (ED3SS), November 2015 to July 2016) prior to
initial receival of treated leachate(refer to Appendix B)



Dam inspections of wall integrity, erosion and potential seepage are
undertaken by a suitably qualified consultant



Monitoring of the existing groundwater and surface water network is
undertaken to demonstrate containment of leachate within ED3S-S
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An emergency management plan for leachate exceeding the capacity of
the dam is included in the Woodlawn Bioreactor Emergency Response
Plan.

ED3S-S Freeboard
Adequate capacity in the dam is maintained to ensure 0.5 metre freeboard. ED3S-S is
only subjected to incidental rainfall within the dam footprint and a 0.5m freeboard is
sufficient to contain the rainfall volume.
Measures to reduce the volume of liquid in ED3S-S following a significant rainfall
event include:


Pump leachate between the ponds should adequate space be available

Contingency measures to manage potential overflow of a pond in ED3S-S include:

3.1.12



Pump leachate between the ponds should adequate space be available;
and/or



Pump leachate back to the Bioreactor for storage.

ED3N Management
ED3N is comprised of four ponds separated by a breakwalls. There is no operational
requirement for the separated dams and this is a result of the completion of dam lining
in series.

3.1.12.1

ED3N Survey Data
ED3N has been surveyed and the relevant details are provided in Table 3.6 below:
Table 3.6 – ED3N Survey Data

Dam Detail

ED3N-1

ED3N-2

ED3N-3

ED3N-4

Base of dam

787.40m RL

788.00m RL

787.80m RL

786.20m RL

Top of dam walls

791.80m RL

791.60m RL

791.50m RL

791.80m RL

Top of dam (0.5m freeboard)

791.30m RL

791.10m RL

791.00m RL

791.30m RL

Maximum water volume *

22.59 ML

18.08 ML

14.80 ML

104.21 ML

Surface area *

8,572.60 m2

7,103.60 m2

6,304.2 m2

39,715.50 m2

* At 790.30m RL

3.1.12.2

ED3N Management
ED3N receives treated leachate from the leachate treatment system. In order to
manage the volume of water in ED3N, the following actions are undertaken:


The volume of leachate pumped from the Bioreactor to ED3N is measured
and recorded in order to track the amount of inflow into the dam.



The volume of treated leachate within each of the ED3N ponds is surveyed
each month



Rainfall volumes are recorded at the onsite weather station
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Monthly calculation of volume and water level in ED3N



Leachate treatment rates can be adjusted to reduce flow



Leachate is subjected to natural evaporation and mechanical aided
evaporation



ED3N dams are lined with 500mm of clay



Dam inspections of wall integrity, erosion and potential seepage are
undertaken



Groundwater and surface water monitoring is undertaken to demonstrate
containment of leachate within ED3N

These processes are discussed in further detail in the Leachate Management Plan.

3.1.12.3

ED3N Freeboard
Adequate capacity in the dam is maintained to ensure 0.5 metre freeboard. ED3N is
only subjected to incidental rainfall with the dam footprint and a 0.5m freeboard is
sufficient to contain the rainfall volume.
Measures to reduce the volume if liquid in ED3N following a significant rainfall event
include:


Pump leachate between the ponds should adequate space be available;
and/or



Use of mechanical evaporators to enhance evaporation.

Contingency measures to manage potential overflow of a pond in ED3N include:

3.1.13



Pump leachate between the ponds should adequate space be available;
and/or



Pump leachate back to the Bioreactor for storage; and/or



Pump leachate to Evaporation Dam 1 (ED1) or Evaporation Dam 2 (ED2)
located at the adjacent mine site, if other options are not satisfactory.

Operational Water Use
Onsite water use is primarily used for the following activities:


Wheel wash facility to minimise the potential to track mud and dirt from the
site



Container wash down to enable cleaning and maintenance containers
transferring waste to minimise potential environmental impacts. These
activities are only undertaken on an as needed basis to ensure that
containers are maintained in appropriate condition.



Services to office, lunch room and ablution facilities.



Spraying of unsealed roads and waste surface with the water cart to
minimise dust generation (bore water)



Upkeep of the aquaponics project. The aquaponics project is a fish
cultivation initiative using waste heat from the generators to heat water for
growing fish. The water is purified by passing through a hydroponic plants
which filter nutrients from the water.
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Veolia hold a water extraction licence which allows for the abstraction of 600 ML of
groundwater from the Willeroo borefield. This water is pumped to the raw water dam
and is utilised to save on potable water usage at the site.

3.1.14

Imported Liquids
Leachate and wash down waters from Veolia’s Transfer Terminals in Sydney is
imported to the Bioreactor under the EPL’s. This can be managed either through direct
discharge into the leachate aeration dam or recirculation within the Bioreactor.
Any liquids required to be imported to supplement moisture within the Bioreactor
process would be tested to determine the chemical composition, prior to injection into
the waste. Approval from the EPA would be obtained prior to undertaking these
activities.

3.1.15

Leachate Management System
Leachate is managed separately to surface water at the Bioreactor. Further detail on
leachate management is provided in the Leachate Management Plan.

3.1.16

Existing Barrier Systems
A 900mm thick compacted clay liner with a maximum in-situ permeability of 1x10-9 m/s
was installed in the base of the Bioreactor to limit the potential for leachate seepage at
the base of the landfill.
Clay lining in sections of the Bioreactor where the rock formation is discontinuous,
such as faults and slips have been lined with at least 1m thick clay with a maximum insitu permeability of 1x10-9 m/s.
Details of the existing barrier systems for the mine adits and seeps is provided within
the Leachate Management Plan.

3.1.17

Leachate Extraction and Treatment
To manage liquid levels within the Bioreactor leachate is extracted and removed from
the system. This process has succeeded previous liquid management measures such
as groundwater extraction from the base of the void.
All leachate extracted from the Bioreactor shall be subjected to treatment prior to
storage in ED3, unless otherwise agreed with the EPA. The leachate treatment system
is discussed in detail in the Leachate Management Plan.

3.1.18

Existing Sewerage System
All sewerage is collected within a wastewater treatment system which is located
adjacent to the Plant Collection Dam (refer Appendix A). All wastewater and solids
enter the system via a sewer main into the primary treatment tank where digestion
processes take place. Anaerobic micro-organisms breakdown faecal solids to an inert
waste.
Two chambers then provide aerobic treatment using a flow through media pack fixed
below water level. Aerobic micro-organisms quickly form and attach to the media pack
cleaning the water as it passes through.
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Surge control allows water to rise and fall by up to 250 litres controlling flow to less
than 10 litres per minute. The settling sludge in the sedimentation chamber is returned
to the primary inlet of the septic tank. Treated effluent is disinfected and pumped to a
small spray irrigation area adjacent to the system for evaporation. The aim of this is to
maintain a moist surface without waterlogging the area, causing potential runoff.
Pump outs of the system are required on an infrequent basis which is managed as
required. Quarterly servicing and maintenance of the system is carried out in
accordance with the licence to ensure that the system is operating efficiently.
The sewage treatment system is regulated by Goulburn-Mulwaree Council with
inspections undertaken following notification. Any follow up actions identified by the
Council Officer are addressed as soon as practicable.
No further requirements are provided by the EPA within the EPL.

3.1.19

Water Balance
Veolia engaged WSP (Parson Brinckerhoff) in September 2017 to complete a revised
water balance (Appendix D) to provide clarity regarding the Management of the
treated effluent from LTP and Treated leachate from LTD and surface water for the
Bioreactor.
The scope of the revised water balance model included:


Discharge rate of 4L/s to new cofferdam



Implementation of aggressive evaporation techniques on ED1 to remove
water including 2 x 75kW Atomisers, each with a throughput rate of 25L/s
and assumed to be operating 30% of the time



Separation of mine water and treated effluent within ED1 utilising new
coffer dams in the southern section of ED1



Heron water usage assumed 7L /s as worst case scenario and include 2L/s
of treated effluent, 5L/s of mine water from ED1 and ED2



Additional mechanical sprayers to be utilised in ED3 lagoons to maintain
capacity in existing ED3 lagoons until the LTP is operational and to reduce
volume over time



Existing LTD to be maintained at an additional 2L/s for first 12 months
operation of new LTP to reduce leachate levels in the void and maximise
landfill gas production. The average required leachate extraction rate is
expected to reduce to between 2 and 3L/s over time once the waste level
exceeds the height of the peizometric water level within the bioreactor.

The outcomes of the water balance identified the following:


That the timeframe required emptying all the water in ED3N is within 5
years with the aid of Mechanical Evaporators.



New 150ML cofferdam within the footprint of ED1 is sufficient to manage
treated effluent for a 4-year period.



once the new coffer dam reaches free board level volumes, ED3N dams
will be able to be used to store treated effluent from LTP. ED3N dams will
be individually assessed for permeability using in-situ testing techniques to
prove they meet the required permeability standards already approved for
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the site before storing treated effluent. water balance for the Bioreactor was
completed as part of the EA. This is referenced within the LMP.
To supplement this, Veolia commissioned WSP / Parsons Brinckerhoff to complete a
detailed water balance for all surface water storages outside of the Bioreactor. The
purpose of this study was to determine if there is sufficient storage within existing
dams at the Woodlawn site for current and planned surface water and leachate
management.
The outcomes of the surface water storages water balance identified the following:


Management of dams with a 0.5m freeboard was sufficient, over the range
of simulated scenarios, to contain the dam contents without overflow. Level
adjustment may be required following significant events.



ED2 has sufficient capacity to handle stormwater flow from the Bioreactor
under all climatic sequence simulated,

ED2 will continue to be managed by Heron in accordance with the existing approval
requirements and will remain as contingency measure for stormwater from the
Bioreactor if required.
Water Management Simulation (WMS)
Veolia completed water Management Simulation for Woodlawn Bioreactor, (Appendix
E) in Nov 17. The purpose of this simulation was to determine if the water can be
managed on the site post 2028 when Hereon stop using the 2L/s from the LTP and the
net inflow rate into the leachate storage dams would go up to 4 L/s. The WMS
assumed leachate storage dams will be considered as on whole dam, with the
status shown in Table below

Residual
storage
capacity

Evaporation
per year
(ML)

(ML)
386.1

Rain water
catchment
per year

Net inflow
per year
(ML)

(ML)
195.5

93.7

Water
accumulation
per year
(ML)

126.2

24.4

The WMS showed that water could be managed on the site till 2059 with the help of
evaporators and construction of new effluent dam before Jan 2045 within the foot print
of existing ED1.

3.2

Roads
The main haul route from Collector Road to the Bioreactor is sealed including the haul
road down to the waste surface. This road receives the highest traffic flow at site for
heavy vehicles.
Other site access roads are unsealed but generally receive light vehicle traffic or dump
truck movements. Where dump truck movements occur the roads are maintained with
road base materials from the Dolerite stockpile and graded frequently. The water cart
will be activated in these areas while dump trucks are operating.
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Cover and Aggregate Materials
Natural materials used in the operation of the Bioreactor may be extracted from the
Woodlawn site or imported from offsite locations. These stockpiles provide sufficient
material for covering for at least the next 5 – 10 years.
The materials extracted are taken from borrow areas associated with the Woodlawn
SML 20 and associated Mining Operations Plan and include:


Clay for lining of dams and the Bioreactor walls;



Soil (as Virgin Excavated Natural Material) for covering of waste; and



Aggregate screened to various sizes for use as drainage media.

Daily and intermediate cover is applied in accordance with the requirements of the
EPL. The use of VENM ensures that the material will not inhibit the biological
decomposition processes occurring within the Bioreactor.

3.4

Soil and Water Quality Impacts
Additional soil and water impacts are not anticipated based on the EA. The existing
potential soil and water impacts associated with operations of the Bioreactor are:


Erosion of land and soils within operational areas, that may or may not
have been previously disturbed by mining activities;



Mobilisation and transport of sediment into nearby surface water systems;



Contamination of surface water systems from activities associated with the
Bioreactor; and



Contamination of groundwater systems from activities associated with the
Bioreactor.

The potential risks are shown in Table 3.7 below;
Table 3.7 – Soil and Water Risk Rating
Issue

Potential Impact

Source

Risk Ranking

Key Issue

Soil and
Water

Erosion of land
and soils

Areas that have been disturbed by
mining activities or areas that are unvegetated may be subject to erosion of
topsoil under wet weather events

Moderate

Yes

Mobilisation and
transport of
sediment

Areas subjected to erosion and runoff
may transport sediment offsite and//or
into surface water systems

Low

Contamination of
surface water
system from
operational
activities

If not properly managed, conducting
waste filling operations in the vicinity of
surface water systems could lead to
contamination from waste, leachate,
sediments, chemicals, acid rock
drainage or other pollutants

Moderate

Contamination of
groundwater
system from
operational

If not properly managed, conducting
waste filling operations in could lead to
contamination of groundwater from
waste, leachate, sediments,

Moderate

Refer to
4.1.1
Yes
Refer to
4.1.6
Yes
Refer to
4.2.4
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activities

chemicals, acid rock drainage or other
pollutants
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Soil Control Measures
Mitigation measures that have been incorporated into the operations of the Bioreactor
to minimise the risk and consequences associated with the key soil management
issues identified are summarised below:


Minimising soil erosion



Progressive stabilisation of disturbed areas



Maximising sediment retention onsite



Integration of Bioreactor with site topography



Wetting of unsealed roads



Controlling water movement through the site



Minimising the extent and duration of land disturbance



Inspecting soil and water control measures



Maintaining asphalt sealed access roads for high traffic areas



Maintaining drainage, erosion and sediment control measures

Erosion and sediment control measures have been adapted in accordance with NSW
Department of Climate Change, 2008. Managing Urban Stormwater, Soils and
Construction Volume 2E Mines and Quarries. Additional erosion and sediment control
structures shall be implemented over the life of the Bioreactor, where and if required.

4.1.1

Minimising soil erosion
Sediment and turbid water is only generated when erosion occurs. Effective erosion
control is therefore a fundamental component of drainage, erosion and sediment
control strategies. Energy dissipaters will be considered at the outlets of drains and
spillways to reduce flow velocities to less than the maximum permissible velocity for
the soil type.
Where possible, vegetation has been established over exposed soils to minimise the
soil erosion. This will not be considered on cover material over the waste.
Where topsoil can be won onsite, material will be stockpiled and reused for operational
activities or rehabilitation of the Woodlawn mine site.
Management practices for stockpiles consider geofabric covers, vegetation or bunding
where erosion is likely to occur.

4.1.2

Progressive stabilisation of disturbed areas
The Woodlawn site has previously been extensively disturbed by mining activities.
Progressive rehabilitation will be undertaken at the Woodlawn site and may include
areas of the Bioreactor.
The next stage of remediation and rehabilitation works will commence on the Disused
Plant Area. A remediation options report has been developed for this area.
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Maximising sediment retention onsite
Catchments associated with the Bioreactor report to either the Bioreactor, the
Evaporation Dams or the Plant Collection Dam. Any sediment generated is managed
within these systems and there is no discharge from site from these catchments.
The office and office car park which are considered a clean water catchment
discharges to a natural drainage channel and on to Crisps Creek.
A wheel wash facility located at the entrance to the Bioreactor is used to clean the
wheels and undercarriage of vehicles leaving the site. This process washes off and
captures any potential accumulated sediment.
Sediment is cleared from the wheel wash facility, as required. This material is used as
cover material in the Bioreactor.

4.1.4

Wetting of unsealed roads
Unsealed roads are watered where traffic is continuous to minimise loss of windblown
soils with the aim of ensuring that roads remain moist but not wet.

4.1.5

Appropriately integrating operations with site constraints
The Bioreactor utilises the existing topography created by previous mining operations
to avoid extensive land reshaping. This includes using the open cut mine void as the
Bioreactor and ED3 for storage of stormwater and leachate.

4.1.6

Controlling water movement outside the Bioreactor
Drainage systems consist of lined and unlined drains and diversion banks. Existing
clean water drains and banks will be maintained to continue to divert run-on water
around the Bioreactor towards natural drainage channels.
Installation of new drainage channels will incorporate lining or vegetation to minimise
erosive effects. Where required, velocity control structures will be implemented to slow
down the flow of water through a channel. The excavation of unlined channels in
dispersive soils will be avoided where possible to minimise the potential for gully and
tunnel erosion
Future progressive rehabilitation of the site will aim to use compost generated from the
Mechanical Biological Treatment (MBT) facility process to improve soil conditions and
facilitate vegetation on previously disturbed areas. Once effective vegetative cover is
achieved, structural erosion controls may be removed to facilitate sheet flow
conditions which has less erosion potential and does not require ongoing
maintenance.

4.1.7

Minimising the extent and duration of land disturbance
Works that require land disturbance are inspected prior to disturbance and necessary
drainage and erosion and sediment controls will be planned and implemented as
required.
Ongoing earthwork activities associated with the Bioreactor and Woodlawn site
include:
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Lining, desilting and/or improving existing dams



Maintaining haul roads and other structural control works



Establishment of borrow areas to provide cover and capping materials



Extraction and screening of material in the Dolerite stockpiles to provide
aggregate



Minor reshaping of land to facilitate remediation and rehabilitation of
disturbed mining areas

If additional land disturbances are required in the future, Veolia will schedule and
sequence major land disturbing activities to avoid higher rainfall erosivity periods
associated with the summer storms, where practical, to minimise erosion.

4.1.8

Maintaining asphalt sealed access roads for high traffic areas
The main haul road from the site entrance to the waste surface is comprised of a
sealed surface. This will be maintained, as required, to minimise the potential for
erosion along high traffic routes.

4.1.9

Inspecting soil and water control measures
Frequent inspections of the performance and integrity of erosion and sediment control
structures are undertaken as follows:


Monthly as part of the general site inspection practices



Following a rainfall event causing runoff to occur on or from the Bioreactor
operational areas.

Inspections are undertaken on drainage channels, erosion control structures,
stormwater pits and ED3.

4.1.10

Maintaining drainage, erosion and sediment control measures
Maintenance and remedial actions to be undertaken, as required. The actions
specified in Table 4.1 relate to controls that are applicable to the Bioreactor, although
not all controls may be implemented.
Table 4.1 – Maintaining drainage, erosion and sediment control measures

CONTROL MEASURE

MAINTENANCE AND REMEDIAL ACTIONS

Drainage control
Clean water diversion
drains and banks

Dirty water diversion
drains and banks



Clear sediment accumulation where necessary.



Ensure flow is not diverting from drainage channel



Maintain minimum soil surface cover of 70%.



Repair any erosion and line channels if necessary.



Repair any erosion, re-line if necessary.



Repair tunnel erosion if present.
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CONTROL MEASURE

MAINTENANCE AND REMEDIAL ACTIONS


Ensure turbid water cannot enter the pipe or outlet channel.



Monitor for erosion around the inlet and outlet headwalls and repair as
necessary.



Check the pipe outlet energy dissipater for erosion and repair and/or modify
as necessary.



Test soil if there is poor growth of evidence of nutrients deficiencies.



Apply additional soil ameliorants and reseed if soil surface cover is less
than 70%.

Polymer soil stabiliser



Use of polymer stabilisers should be considered in areas where erosion is
evident. Reapply following significant rainfall or heavy vehicle traffic.

Lined channel and
drains



Look for water flows under or beside the structure and repair and/or modify
as necessary.



Look for erosion around and downstream of the energy dissipater and
repair and/or modify as necessary.

Unsealed Roads



Apply more gravel if roads become rutted or desired profile is reduced.

Revegetation and
rehabilitated areas



Inspect for evidence of rill, gully, tunnel erosion, poor soil surface cover and
nutrient deficiencies.



Apply compost when available and if deemed necessary.



Ensure silt fences pond water. If not, install additional panels.



Check for blow-outs in the anchor trench. Re-anchor as necessary.



Replace any ripped or damaged sediment fence.

Truck and container
wash down bays



Remove accumulated sediment, leachate and any waste.

Stormwater Ponds,
Leachate Dams and
Evaporation Dams



Check basin inlets and outlets for erosion and repair as necessary.



Check dam walls for seepage, slumping or tunnel erosion. Repair as
necessary.



De-silt/desludge as required. Sludge from the leachate dam shall be buried
within the Bioreactor. Any silt shall be used for covering the waste

Temporary clean water
culverts

Erosion Control
Vegetate exposed areas

Sediment Control
Silt fences

4.2

Water Control Measures
Mitigation measures that have been incorporated into the operations of the Bioreactor
to minimise the risk and consequences associated with the key water management
issues identified are summarised below:


Clay liner installed at the base of the Bioreactor



Clay lining to seal crack, faults and slip areas in the Bioreactor wall




Maintaining and inward hydraulic gradient to the Bioreactor
Operating separate leachate and surface water capture systems



Lining of leachate dams in accordance with minimum standards
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Storing of fuels and chemicals in appropriately bunded areas/containers




Wetting of unsealed roads
Undertaking of water quality monitoring



Assessment of the integrity of ED2, as detailed in Section 3.1.2, before
mine void stormwater and direct rainfall and run-off is received and stored
in ED2.

Clay liner at the base of the Bioreactor
900mm thick compacted clay liner with a maximum in-situ permeability of 1x10-9 m/s
was installed in the base of the Bioreactor to limit the potential for leachate to
contaminate groundwater. A 300 mm deep gravel drainage blanket was installed with
high density polyethylene (HDPE) leachate collection pipes placed in a herringbone
arrangement to facilitate dewatering of the leachate.

4.2.2

Clay lining to seal crack, faults and slip areas in the Bioreactor wall
Clay is used to seal any crack or known inflow area (such as in rock fault and slip
areas) in the rock in the Bioreactor walls. This is a progressive measure which would
be managed in the designated areas as the height of the waste increases.
The entire top 20m of the Bioreactor walls will be lined with clay to ensure any
pathways that are above the natural water table are sealed to minimise the potential
for leachate to spread into local groundwater aquifers.
Sealing of mining adits is detailed in the Leachate Management Plan.

4.2.3

Maintaining an inward hydraulic gradient to the Bioreactor
An inward hydraulic gradient will be maintained by:


Determination of a long term leachate extraction rate, which may change
over time



Extraction and treatment of leachate



Diversion of stormwater, where feasible



Diversion of groundwater, where feasible



Monitoring of groundwater and leachate levels

Where required, these actions will continue into the post closure management period
of the Bioreactor.

4.2.4

Operating separate leachate and surface water capture systems
Diversion systems including concrete drains, engineered ponds, bunding, pump and
pipe systems have been installed around the Bioreactor walls to capture and divert
stormwater and groundwater seeps into surface water collection systems. Water from
these systems is directed into Pond 3, located on the western side of the Bioreactor on
the 725 RL bench.; Water from Pond 3 is then pumped to ED3S for storage and/or
transfer to ED2, following works to the liner. The performance of these systems will be
reviewed, as needed, and where required modifications or new systems will be
implemented.
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Any rainfall or surface water that comes in contact with waste or leachate is managed
as leachate. Leachate will either be recirculated back into the waste mass or extracted
for leachate treatment. Leachate extraction will aim to maintain an inward groundwater
hydraulic gradient. Further detail is provided in the LMP.

4.2.5

Lining of leachate dams in accordance with minimum standards
All onsite treated leachate storage dams are lined with clay to manage integrity of the
dams and prevent migration of leachate into receiving waters.
The Evaporation Dam North (ED3N) storage dam is lined with 500mm thick clay. The
leachate aeration dam, which holds raw leachate from the Bioreactor, has a HDPE
membrane and is housed within the capture area of the Bioreactor.
All new leachate dams will be designed and lined in accordance with minimum
standards. Construction works will be independently verified and the appropriate
documentation will be submitted to the EPA for approval, where required. Further
details on leachate management are provided in the LMP.

4.2.6

Storing of fuels and chemicals in appropriately bunded areas/containers
Appropriate containment of fuels and chemicals will be undertaken to prevent soil and
water contamination from leaks and spills.
Diesel is stored in a 70 kL double skinned self bunded tank. This tank is to be
inspected and tested in accordance with the site Inspections and Testing register.
Drums of chemicals and hydrocarbons are stored on bunded pallets with a capacity of
at least 110% of the largest container stored within the bund. Drums and bunding are
located in covered areas.
Bunding shall comply with Australian Standards, and the OEH Environmental
Protection Manual: Technical Bulletin Bunding and Spill Management. Any spills of
chemicals and fuel are managed in accordance with responses detailed in the site
Emergency Response Plan (ERP). Containment may include the use of absorbent
material to contain the spill/discharge. Spill kits are available onsite at all times and
training in their use is provided to personnel. Spill kits are replenished every three
months in accordance with the site Inspections and Testing register.

4.2.7

Wetting of unsealed roads
As part of the water control and dust suppression measures used onsite, potable and
non-potable water for operational uses is determined as follows:

4.2.8



Wetting of roads outside the Bioreactor catchment shall only be undertaken
with bore water or mains water. Any change to this would be agreed with the
EPA.



Wetting of roads within the Bioreactor may be comprised of treated leachate,
container wash down water, stormwater, bore water or mains water.

Evaporation of excess liquids
Evaporation is the main process to manage excess liquid at the Bioreactor. The use of
both natural and mechanical spray units may be used on both stormwater and treated
leachate under controlled conditions. To achieve this the mechanical sprayers will be
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automated based on ambient climatic conditions such as wind direction to ensure that
any spray is directed back over onsite dams. This ensures no drifting of sprayed liquid
occurs to cause any adverse impact to public health.

4.2.9

Undertaking of a water quality monitoring program
Veolia has an established groundwater and surface water monitoring program which is
specified in EPL 11436. Veolia will continue to implement the program in accordance
with the EPL. The monitoring program is detailed in section 5.1.
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Monitoring Program
Veolia undertake an environmental monitoring program in accordance with the
requirements in EPL 11436. Environmental monitoring is completed in accordance
with Veolia’s environmental monitoring procedures, which specify the relevant
standards and methodologies.
The surface water and groundwater monitoring locations at the Bioreactor are
provided in the Monitoring Location Plan in Appendix C.
Leachate monitoring requirements are detailed in the LMP.
Soil monitoring is not undertaken as there is minimal risk of further contamination from
water sources given the degraded nature of the disturbed mine site. However, erosion
and sediment control measures have been implemented onsite to ensure storage
water storages are protected from contaminated run-off.
In addition, groundwater monitoring is undertaken to ensure negative trends are
identified. The existing groundwater network in the vicinity of the surface water
storage dams will be utilised to evaluate the integrity of dam barriers and to assess if
leakage is occurring.
Surface water and groundwater monitoring data is routinely assessed in combination
with


Meteorological data such as rainfall and evaporation



Pump hours, flows and flow rates



Dam levels

Guidance provided in the Australian Water Quality Guidelines for Fresh and Marine
Waters (ANZECC, 2000) has also been considered to ensure performance measures
are met.

5.1.1

Surface Water Monitoring
Surface water monitoring required under EPL 11436 is detailed in Table 5.1. Refer to
Appendix C for the monitoring locations
Table 5.1 – EPL Surface Water Monitoring Schedule
Parameter

Monitoring Location

BOD, Conductivity,
Dissolved Oxygen,
Nitrogen (Ammonia),
pH, Potassium, Redox
Potential, Total
Dissolved Solids, Total
Organic Carbon

Site 115 – Allianoyonyige Creek (Downstream
receiving waters of ED2)

Frequency
Quarterly

Spring 2 - Crisps Creek
Site 105 - Crisps Creek
Site WM200 - Raw Water Dam
Site WM201 - Existing Mine Buildings
Site WM202 - ED3 South
Site WM203 - ED3 North

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

Page:
Document:
Date:

PLAN

Page 50 of 65
PLA-NSW-XXX-XXX-1
07.09.2018

Soil and Water Management
Site WM204 – ED3 South-South
Pond 3
Discharge line from ED3S to ED2 (proposed)
ED2 (proposed)

Volume (ML)

ED3 Dam network:


ED3 South



ED3 North Lagoon 1 (ED3N1)



ED3 North Lagoon 2 (ED3N2)



ED3 North Lagoon 3 (ED3N3)



ED3 North Lagoon 4 (ED3N4)



ED3 South-South Lagoon 5 (ED3S5)

Monthly

ED1 Effluent Dam(proposed )
ED1 (proposed)
Transfer Volume (ML)

ED3S to ED2 (proposed)
Source and Volume of ED2

Ammonia(mg/L)

Stormwater from Pond 3 to ED3S

Weekly intervals
once the transfer of
stormwater from
ED3S to ED2 has
commenced and
will be reviewed 12
months after
commencement of
MOD 2.
Before the transfer

The surface water-monitoring program will also address the chemical composition of
leachate within ED3S-S as well as within the effluent discharge line.
Surface water monitoring data will be correlated with:


Pump hours, flow volumes, flow rates



Inflows and outflows to surface water storages



Dam levels

Any surface water discharge monitoring is completed in accordance with the relevant
EPA Approved Method.

5.1.2

Groundwater Monitoring
Groundwater monitoring required under EPL 11436 is detailed in Table 5.2. Refer to
Appendix C for the monitoring locations
Borelogs, coordinates and construction details of all groundwater wells (Appendix F)
are maintained and referenced within Veolia’s environmental monitoring records. This
information is also supplied to the EPA for each well listed on the EPL.
Groundwater monitoring bores MW8S, MW8D, MW10S and MB28 will be used to
identify any potential seepage from the ED1 effluent dam.
Exploration drill holes shall be considered for the future replacement of any monitoring
wells.
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Table 5.2 – EPL Groundwater Monitoring Schedule

5.1.3

Parameter

Monitoring Location(s)*

Frequency

Alkalinity (as calcium carbonate),
Calcium, Chloride, Magnesium,
Nitrogen (Ammonia), pH,
Potassium, Sodium, Standing
Water Level, Sulfate, Total
Dissolved Solids,

MB1, MB2, MB3, MB4,

Quarterly

Aluminium, Arsenic, Barium,
Benzene, Cadmium, Chromium
(hexavalent), Cobalt, Copper,
Ethyl Benzene, Flouride, Lead,
Manganese Mercury, Nitrate,
Nitrite, Organochlorine
Pesticides, Organophosphate
Pesticides, Polycyclic Aromatic
Hydrocarbons, Toluene, Total
Organic Carbon, Total Petroleum
Hydrocarbons, Total Phenolics,
Xylene, Zinc

MB1, MB2, MB3, MB4, MB6,

Standing Water Level

P38,200A,200 B, P58, P59, P100

MB6, MB7, MB10, ED3B, WM1,
, WM5, WM6, MW8S,
MW8D, MW9S, MW10S
Annual

MB7, MB10, ED3B, WM1, WM5,
WM6, , MW8S, MW8D, MW9S,
MW10S

Quarterly

Dams Monitoring and Inspection Program
Table 5.3 outlines the monitoring and inspection program for evaporations dams.
Groundwater and surface monitoring locations, as indicated in the table, in the vicinity
of these dams will be used to determine performance. The analytes and frequency of
testing are provided in Tables 5.1 and 5.2 above. Review of the monitoring data and
inspection, to evaluate the integrity of the dams, shall be undertaken 6 monthly.
Table 5.3 – Dams monitoring and inspection program

Dam

ED1

ED3S
Dam
System

ED3N

Reference
Monitoring
Point
ED1 Effluent
Dam(Proposed)
ED1
MB1
MB2
MB10
ED3B
WM202
WM5
MB6
MB7
WM5
WM203
MW9

Location
Description

Parameter

Compliance
Requirement

Evaporation Dam 1

Surface Water

EPL

Evaporation Dam 1
Monitoring Bore 1
Monitoring Bore 2
Monitoring Bore 10
Evaporation Dam 3
Piezometer
Evaporation Dam 3 South
Monitoring Well 5
Monitoring Bore 6
Monitoring Bore 7
Monitoring Well 5
Evaporation Dam 3 North
Monitoring Well 9

Surface Water
Groundwater
Groundwater
Groundwater
Groundwater

SML20
EPL/SML20
EPL/SML20
EPL/SML20

Surface Water
Groundwater
Groundwater
Groundwater
Groundwater
Surface Water
Groundwater

EPL
EPL
EPL/SML20
EPL/SML20
EPL/SML20
EPL
EPL
EPL
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Reference
Monitoring
Point

Location
Description

Parameter

Compliance
Requirement

WM6
MW8D
MW8S

Monitoring Well 6
Monitoring Well 8 Deep
Monitoring Well 8 Shallow

Groundwater
Groundwater
Groundwater

EPL
EPL
EPL

Performance Reporting and Review
All monitoring data collected is presented in a consolidated Annual Environmental
Management Report (AEMR) which is submitted to DP&E, EPA and other relevant
stakeholders. Where performance reporting is required, the EPL stipulates that all
relevant data and information pertaining to environmental monitoring must be recorded
and maintained on site, including but not limited to:


Sampling dates, times and name of sampler;



Chain of Custody, analysis and results;



Complaints received and corrective actions taken; and



Copy of the EPL, development consent and other relevant approvals.

The monitoring data is used to review and identify any exceedances and to assess the
change in water levels compared to the water table over time, against the adapted
goals with the appropriate corrective actions applied as discussed below.

5.3

Exceedances and Corrective Actions
All incidents are reported and investigated, and corrective actions assigned to prevent
future occurrences.
An incident may involve any action or activity deemed to be in non-compliance with
this SWMP, other management plans as well as actual or potential Material or Serious
Environmental Harm, or Pollution of Waters pursuant to section 120 of the Protection
of the Environment Operations Act 1997.
All incident reporting will be recorded in RIVO, which forms part of Veolia’s National
Integrated Management System (NIMS).

5.4

Publishing of Data
Veolia publishes the results of any environmental monitoring undertaken for regulatory
requirements on its website :
http://www.veolia.com.au/sustainable-solutions/environmental-compliance/nswenvironmental-monitoring-data

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

Page:
Document:
Date:

PLAN

Page 53 of 65
PLA-NSW-XXX-XXX-1
07.09.2018

Soil and Water Management

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

Page:
Document:
Date:

PLAN

Page 54 of 65
PLA-NSW-XXX-XXX-1
07.09.2018

Soil and Water Management

Section 6

SOIL AND WATER RESPONSE PLAN

In line with regulatory requirements, a response plan has been prepared detailing the
measures to be implemented in response to any excess of capacity of the ED3N,
ED3S and ED3S-S during operation of the Woodlawn Bioreactor. Protocols for the
investigation, notification and mitigation of any exceedances to respective trigger
levels are also detailed in this section. Table 6.1 describes the triggers and actions to
be taken in the event that there is an exceedance of the trigger levels listed below.
Table 6.1 Triggers and Actions
Location

Pollutant

Performance
Measure/ Trigger

Action

Responsibility

Review Eco Project Site
groundwater monitoring
results;

As per the Eco
Project Site
analytes testing
regime

Groundwater
wells

Existing groundwater
network performance
against baseline

Identify exceedance,
consider resampling
and/or continue periodic
monitoring to gauge any
upward trends;
Where applicable, report
exceedance to DPE, EPA,
Goulburn Mulwaree
Council and any other
relevant government
agencies

Facility Manager
and/or
SHEQ /
Environmental
representative

In the event that a treated
leachate dam approaches
maximum storage
capacity, water will
transferred to alternative
leachate dams with
suitable storage capacity.

0.5 m freeboard space
ED3N(1,2,3 & 4)
and ED3S-S

Leachate

Visual inspections for
spills, leaks, level
exceedances

If all dams are
approaching maximum
storage volume, additional
pumping capacity will be
made available to return
the treated leachate to the
Bioreactor and the
Leachate Treatment
System will be disabled
preventing further
discharge into dams.

Facility Manager
and/or operational
personnel

Follow incident process
for spills, containment etc.
(refer Figures 6.1 and
6.2).
Where applicable, report
exceedance to DPE, EPA,
Goulburn Mulwaree
Council and any other
relevant government
agencies
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Handling of any soil and water related incidents will be managed in accordance with
the process outlined in Section 4.4 of the LEMP. The Facility Manager, or their site
nominee, will record and manage all incidents in accordance with Veolia’s incident
notification and reporting procedures.
Incidents will be managed in accordance with Veolia’s Non Conformance Procedure
(PRO-COL-000-137). Investigations will be undertaken in accordance with the NSW
Incident Investigation Procedure (PRO-NSW-000-130) or on a case by case basis
depending on the severity of the incident as described in Section 5.1.1 of the LEMP.
At completion of any investigation, any corrective actions required will be recorded in
the Vault and managed in accordance with the NSW Corrective Action and Non
Conformance Procedure (PRO-NSW-000-132) in a timely manner.
An Emergency Response Plan (ERP) has been updated for the Woodlawn Bioreactor
Facility and is appended to the LEMP. The ERP identifies the procedures to be
followed in the event of an emergency and is to be used as protocol in the event of an
exceedance. The process for dealing with potential incidents and emergencies at the
Woodlawn Bioreactor Facility is summarised in Figure 6.1 below.
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Emergency and Environmental Incident Response Flow-Chart

This flowchart provides a basic guideline to emergency response. As such it cannot predict every emergency situation
that could occur. Never place yourself or others at risk when following these procedures. Refer to your site Emergency
Response Plan for further information.

Stop Work

● Stop work Immediately. Remove yourself and others from the immediate area.

● Check for Danger. Secure the area and Raise the Alarm

Assess the
Risk

● Identify the incident type, location and affected area:
fire (e.g. electrical, grease, waste);
nature of any hazardous substances (e.g. petrol / diesel, chemicals)
Spill (e.g.chemical storage tank, bunded area, stormwater outlet).
Plant / equipment Collision
Injury – onsite treatment or medical services requires
● Do you have the training, competency and equipment to control the incident response?
e.g. Fire Hydrants, Fire Hose, Fire suppression system, spill kit, first aid kits.
● Your priority should be to keep yourself and others safe. Decide if you are capable of
managing the incident.
● Report incident to site manager immediately. They may take responsibility for managing the
incident

Notify
● The Site Manager or HSEQ will contact the relevant authorities immediately: Workcover,
EPA, NSW Police, NSW Health, NSW Fire and Rescue, Local Government Authority.

● Use control equipment onsite to control the incident if it is within your abilities.
Control the
Incident

Contain the
Area

Clean Up

● Control Equipment can include:
Fire extinguishers and Fire Hoses, Spill Kits, shovels, brooms, plant and equipment

● If possible Prevent the incident from spreading further

● Clean up incident areas within your abilities and resources available. Report the use of any
consumables (absorbant material, first aid kits etc) to Site Management.
● For larger incidents, Site Management will arrange for Clean Up

Report and
Review

● Assist in Reporting incidents on Hippo Station or using a hazard near miss identification
booklet.
● An investigation or serious incident review may be conducted.
● You may be required to assist external authorities (EPA, WorkCover, NSW Police) with
investigations

Figure 6.1 Emergency and Environmental Incident Response Flow Chart
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In addition to the emergency and environmental incident response process described
previously, the following process provides additional guidance for the response to
water quality contamination through incidents such as spills or overflows.
Containment may include the use of absorbent material to contain the spill/discharge.
Spill kits are available onsite at all times and training in their use is to be provided to all
personnel at the Woodlawn Bioreactor.
Any fuel, lubricant, or hydraulic fluid spillages is contained through the design of site
bunding, and any excess material may also be collected using absorbent material,
with contaminated material disposed of to a licensed waste facility.
A typical spill response procedure to be followed by Veolia personnel is summarised in
Figure 6.2 below.

Figure 6.2 Typical Spill Response Flow Chart
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Appendix A

Surface Water Management Plan
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Appendix B

Construction Quality Control Assurance for Lining
Evaporation Dam (ED3SS)
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Appendix C

Surface water and Groundwater Monitoring location
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Appendix D

WSP Revised Water Balance (2017)
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Our ref: PS105723-RES-LTR-01 RevA (Leachate Management by Evaporators)
Your ref: email dated 13/09/2017 from Dr Ark Du
By email
Ark.du@veolia.com
28 September 2017

Dr. Ark Du
Landfill Engineer - Woodlawn
Veolia Australia and New Zealand
Woodlawn Bioreactor
619 Collector Rd Tarago NSW 2580

Dear Ark
Leachate management by mechanical evaporators and the proposed ED1 coffer dam

1. INTRODUCTION
This letter summarises results from modelled water balance for the dams ED1, ED3SS and ED3N based
on Veolia’s specified inflows, outflows and dam characteristics. Refer to Figure 1.2 for the dam
locations. WSP was commissioned by Veolia Australia and New Zealand (Veolia) on 3 September 2017
to undertake simulations using the GOLDSIM based water balance model for ED1, ED3N (1,2,3,4) and
ED3SS as per the scope of work and objectives tabulated in Section 1.3.

1.1 PREVIOUS WATER BALANCE ASSESSMENT BY WSP (JUNE 2016)
WSP|Parsons Brinckerhoff (now WSP) undertook a water balance assessment in June 2016 for Veolia’s
application for regulatory approval to utilise the ED1 and ED2 evaporation dams for treated leachate
storage and evaporation (2269623B-RES-LTR-03 Rev0). The main objective of the Veolia nominated
scenarios was to assess whether ED1 will overflow over a period of 40 years, if the treated leachate is
discharged as per projected schedule (refer to Figure 1.1 for comparison between 2016 and 2017
estimates) under the following three scenarios:
— Scenario A. ED1 does not receive runoff from the Plant Containment Dam (PCD) catchment and
groundwater from pit dewatering.
— Scenario B. Condition of Scenario A and water transfer from ED3N and ED3S cells at 1 L/s.
— Scenario C. Condition of Scenario B and groundwater transfer from pit dewatering with concurrent
water use by Heron Resources for mineral processing.
The June 2016 modelled assessment suggested that Heron’s mining operation may assist Veolia in
reducing the water storage requirement for the planned leachate production from 2018 for the next 40
years by using some of the water stored in the dam.
Level 5, 503 Murray Street
Perth WA 6000
PO Box 7181
Cloisters Square WA 6850
Tel: +61 8 9489 9700
Fax: +61 8 9489 9777
www.wsp.com
WSP Australia Pty Limited ABN 80 078 004 798
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Figure 1.1

June 2016 Leachate Estimate

Comparison of leachate rates between June 2016 and Sep 2017 estimates (source:
Veolia)

1.2 THIS WATER BALANCE ASSESSMENT BY WSP (SEPTEMBER 2017)
Veolia’s current strategy is to use ED1 exclusively for its leachate management. A portion of ED1 in
south-east corner will house a coffer dam that will be lined for subsequent storage and loss by natural
and mechanical evaporation of treated leachate. The remainder of the ED1 dam will be allowed to dry
up with the use of mechanical evaporators. Once evaporated, ED1 will be relined to avoid seepage and
used subsequently for leachate storage and management. ED1 will only receive runoff from its external
catchment including dolerite stockpile area. It will not receive transferred flows from the waste rock
seepage dam or the old plant collection dam.
The water balance assessment presented in this report was required by Veolia to support an application
to modify the existing ED1 as follows:
— construction of a suitable size of a lined coffer dam (referred to as ED1 Coffer Dam) to store and
evaporate treated leachate from its leachate treatment plant from September 2018
— the remainder of ED1 dam (referred to as ED1 North Dam) to be evaporated until dry within next
10 years so that it can be engineered for future leachate management.
These amendments are being proposed by Veolia as a strategy to manage estimated future leachate
production as follows:
— The expected leachate production rates are; 3 L/s until August 2018, 6 L/s until December 2019, 4
L/s thereafter as summarised in in Table 1.1.
— The existing ED3N and ED3SS leachate dams (also referred to as lagoons) will continue to receive
leachate until the end of 2019 at a rate specified in Table 1.1; 3 L/s until August 2017, 2 L/s until
December 2019 and 0 L/s thereafter.
— ED1 Coffer Dam will continue to receive the treated leachate from September 2018 at 4 L/s as
summarised in Table 1.1.
Modelled dam characteristics and catchment areas are summarised in Table 1.2. Volume of water and
leachate stored in these dams as of 30 August 2017 are summarised in Table 2.1
To enhance evaporation, Veolia intends to use commercially available mechanical evaporators and onsite manufactured floating evaporators. These evaporations pump specified volumes of liquid in the air
PS105723-RES-LTR-01 RevA (Leachate Management by Evaporators).docx | Page 2

in the form of fine particles. Only a fraction of the pumped volume gets evaporated while falling back
to the ground from the air. Modelled characteristics of the mechanical evaporators are specified in
Table 3.1.

Figure 1.2

Location of dams in relation to Veolia’s Woodlawn Bioreactor

Table 1.1

Current estimates of leachate production and distribution (source: Veolia)

DATE

LEACHATE
PRODUCTION
(L/s)

SUPPLY TO ED1
COFFER DAM
(L/s)

SUPPLY TO
ED3N, ED3SS
(L/s)

September-2017

3

0

3

September-2018 (Commence treatment) 6

4

2

December-2019

6

4

2

January-2020

4

4

0

January-2057

4

4

0
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1.3 SCOPE OF WORK
DAM

DAM INPUT

EVAPORATION SYSTEM

New ED1 Coffer Dam

Treated water
Floating Evaporator Type A × 4
from Leachate
Treatment Plant
at the rate of 4
L/s and direct
rainfall and local
runoff

OUTPUTS

OBJECTIVE

Scenario1:

Estimate the minimum size required
for the coffer dam to service for 4-year
period without filling.

Heron use water at a rate of 2 L/s
Natural and assisted evaporation
Scenario2:
No water use by Heron
Natural and assisted evaporation

ED1 North Dam with current Stormwater from 75kw Minetek Units water storage
its catchment and throughput flow 25 L/s each
direct rainfall
unit.
ED3N1, ED3N2 and ED3N3 Treated water
from the existing
leachate
treatment dam
ED3N4
and direct
rainfall and local
runoff
ED3SS

Scenario2:
Natural and assisted evaporation

Floating Evaporation Unit Type Scenario 2:
A at ED3N1, ED3N2 and
Natural and assisted evaporation
ED3N3
Existing Mechanical Evaporator
(× 5) at the bank of ED3N4 and
Floating Evaporation Unit Type
A

Estimate the minimum size required
for the coffer dam to service for 4-year
period without filling.
Estimate number of evaporator units
required to empty ED1 in 10 years

Estimate the number of required
floating evaporator units (Type A and
Type B) required to achieve a water
volume reduction rate at 1 L/s

Floating Evaporation Unit Type
Bx3
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Table 1.2

Modelled dam characteristics and catchment areas (source: Veolia)

ED3 LEACHATE
LAGOONS

LOCATION

WATER LEVEL
(m AHD)

VOLUME
(m³)

AREA (m²) CATCHMENT (m2)

ED3SS

Dam Crest

794.12

122,598

22,918

Freeboard

793.62

111,446

21,782

Base

785.60

0

0

Dam Crest

791.80

26,742

9,065

Freeboard

791.30

22,593

8,573

Base

787.40

0

4

Dam Crest

791.60

21,477

7,533

Freeboard

791.10

18,080

7,104

Base

787.50

0

0

Dam Crest

791.50

17,789

6,757

Freeboard

791.00

14,796

6,304

Base

787.80

0

0

Dam Crest

791.80

123,540

41,315

Freeboard

791.30

104,210

39,720

Base

786.20

0

1

Dam Crest

790.00

1,867,259

500,876

Freeboard

788.80

1,274,241

484,006

Base

784.60

0

0

Dam Crest

792.50

150,418

33,011

Freeboard

792.00

134,223

31,761

Base

787.00

0

22,166

ED3N Lagoon1

ED3N Lagoon2

ED3N Lagoon3

ED3N Lagoon4

ED1 North

ED1 Coffer Dam

25,900

11,483

9,300

8,900

45,900

656,600

33,011

2. CURRENT DAM VOLUMES
Veolia currently is planning to keep storing leachate to ED3N lagoons (1,2,3,4) and ED3SS at a rate of
3 L/s from September 2017 to August 2018 and at a rate of 2 L/s from September 2018 to December
2019. No leachate will be stored in these cells from January 2020.
Based on current volume as of 30 August 2017, available storages in the ED3 lagoons and ED3SS to
the freeboard level is insufficient to store the planned leachate supply till December 2019 without losing
water via natural and assisted evaporation by the proposed use of mechanical evaporators.
Table 2.1
DAM

Estimated water volumes in ED3 lagoons and ED1 as of 30 August 2017 (source: Veolia)

INITIAL RL
(m AHD)

ED3SS 793.21

INITIAL VOLUME (m3) STORAGE AVAILABLE TO DAYS TO FILL TO
FREEBOARD LEVEL (m3) FREEBOARD LEVEL AT
3 L/S

102,677

8,769

34
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DAM

INITIAL RL
(m AHD)

INITIAL VOLUME (m3) STORAGE AVAILABLE TO DAYS TO FILL TO
FREEBOARD LEVEL (m3) FREEBOARD LEVEL AT
3 L/S

ED3N1 790.61

16,912

5,681

22

ED3N2 791.10

18,080

0

0

ED3N3 790.73

13,126

1,670

6

ED3N4 790.57

76,058

28,152

109

ED1

380,161

894,080

N/A

786.70

3. MECHANICAL EVAPORATORS
Table 3.1 lists the characteristics for the Existing, Minetek, Type A and Type B Evaporators provided
by Veolia. The seasonal variation of water loss through Existing Mechanical Evaporators were related
to monthly potential evaporation based on data provided by Veolia that were used in the June 2016
assessment (Table 3.2). The Existing Mechanical Evaporators are expected to be similar to TurboMist
(http://www.turbomist.com/products). The same relationship was used for the Minetek unit without
scaling.
The monthly evaporation characteristics for the floating evaporator Type A and Type B units were
scaled from the characteristics for Existing Mechanical Evaporators to achieve Veolia’s estimated
average annual rate of water loss from the volume passing through the units for 2016-2017 period.
Refer to Table 3.2 for the monthly scaled evaporation loss rates for Type A and Type B and Minetek
units.
Table 3.1

Characteristics of modelled mechanical evaporator types

EVAPORATOR TYPE

MINETEK
400/200

TYPE A TYPE B EXISTING MECHANICAL
EVAPORATOR

Applied quantity

1

1

1

1

Rated flow (L/min)

1500

126

86

350

Expected loss rate (L/min) at 100%
availability

420

25

6.0

98

Availability % planned

Up to 70

70

70

Up to 70

Actual flow through (L/min) in 20162017 (source: Veolia)

Not installed

126

86

168 (due to pump
restrictions)

Availability % in 2016-2017

Not installed

80

50

34

Evaporator flow (L/s) in 2016-2017

1.68

0.72

0.95

Average loss (L/s) in 2016-2017

0.33

0.05

0.27

% loss /year in 2016-2017

20%

7%

28%

Achieved loss rate (L/ min) in 20162017

19.9

3.0

16.20
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Table 3.2

Relationship between potential evaporation and evaporation as % of the inflow volume
through the mechanical evaporators

MONTH POTENTIAL
POTENTIAL
% OF INFLOW
EVAPORATION EVAPORATION EVAPORATED BY
(mm/day)
(mm/month)
THE EXISTING
MECHANICAL
EVAPORATOR

% OF INFLOW
EVAPORATED
BY THE TYPE A
EVAPORATOR

% OF INFLOW
EVAPORATED
BY THE TYPE B
EVAPORATOR

1

5.9

180.1

40.0

28.8

7.3

2

4.5

136.4

36.8

26.5

6.7

3

3.9

119.2

35.3

25.4

6.4

4

2.3

71.2

30.2

21.8

5.5

5

1.4

43.4

26.1

18.8

4.8

6

0.9

27.9

22.8

16.4

4.2

7

1.1

32.0

23.8

17.2

4.4

8

1.7

52.5

27.6

19.9

5.0

9

2.6

79.7

31.3

22.6

5.7

10

3.7

112.4

34.7

25.0

6.3

11

4.6

139.8

37.0

26.7

6.8

12

5.8

175.1

39.6

28.5

7.2

4. MODELLLING APPROACH
The GOLDSIM based model for Woodlawn Site was modified to suit required simulations as per the
scope of work outlined in Section 1.3 and schematically represented in Figure 4.1 as follows:
— Rainfall and natural evaporation is applied to all dams.
— Runoffs from the catchment of ED1 outside of the water filled surface were calculated using a
volumetric runoff coefficient of 0.1.
— Runoffs from the catchments of ED3SS, ED3N1, ED3N2, ED3N3 and ED3N4 from area within the
dam walls were calculated using a runoff coefficient of 1.0.
— Potential seepage loss from the dam floors were not considered in the simulations.
— Types of evaporators as per Section 1.3 were applied when running scenarios with evaporators.
— Natural evaporation was assumed to occur at a daily potential rates calculated by applying a pan
factor of 0.60 to the pan evaporation data.
— Leachate input to ED3 dams was set to 3 L/s from September 2017 to August 2018 and at 2 L/s
from September 2018 to December 2019. Leachate input to ED3 dams were stopped from January
2020.
— Leachate input to ED1 Coffer Dam was applied at 4 L/s from September 2018.
— Simulations were run from 01/09/2017 to 31/12/2027 at a daily time step.
— Future climate scenarios were based on climatic sequences presented in Section 6.
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ED3N4
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Figure 4.1

ED3N3
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4 L/s from Sep 2018
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ED3N1

Leachate from
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3 L/s Sep 2017 to Aug 2018 2 L/s till Dec 2019

ED1
Coffer
Dam

Supply for
Heron's mining
(Scenario 1)

ED1 North Dam

Schematic representation of modelled dams in GOLDSIM

5. WATER BALANCE MODEL VALIDATION
The site water balance for Woodlawn was validated based on recently built ED3SS leachate dam, which
was operated from 11 Sep 2016 to date. Veolia provided the as-built bathymetric data for ED3SS
(Figure 5.1), climatic data (Figure 5.2) and measured leachate flow (Figure 5.3) from 11 Sep 2016 to 11
Sep 2017. Simulated water storage in ED3SS, natural evaporation from ED3SS and required transfer of
leachate to ED3N and loss by mechanical evaporator trialled by Veolia are also presented in Figure 5.3.
Veolia confirmed that mechanical evaporators were operated in the dam from June 2017. Veolia also
transferred leachate into ED3N lagoons to manage the leachate. The simulated results were obtained by
using a pan factor of 0.6, direct rainfall runoff from within the dam footprint area and without any
seepage loss from the dam floor. The water balance model was assumed to be representative for the
purpose of scope of works presented in Section 1.3.
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ED3SS bathymetric data used in simulations (source: Veolia)
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Simulated daily results from 11September 2016 to 11 September 2017 for ED3SS
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6. CLIMATE SEQUENCES
The following sub-sets of climate sequences were used in assessing modelled scenarios:
1.

Wettest (1950-1959), a sequence with 4 years of annual rainfalls > 1000 mm

2.

Driest (1979-1988), a sequence with 5 years of annual pan evaporation > 1500 mm

3.

Average (1963-1972), a sequence with annual rainfalls < 900 mm and annual pan evaporation
between 1000 mm to 1200 mm.

The annual sequences are shown in Figure 6.1 for rainfall and Figure 6.2 for pan evaporation. Note that
the long-term averages for annual rainfall and pan evaporation from 1932 to 2016 are 683 mm and
1,231mm respectively.
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7. SIMULATED RESULTS
7.1 ED1 COFFER DAM
The objective of the simulations was to estimate required size of ED1 Coffer Dam (referred to as
ED1CD) so that the leachate supply at 4 L/s to the dam can be managed for 4 years without being at full
capacity. Veolia provided a preliminary design for a coffer dam with a bank full capacity of 150 ML.
This coffer dam will be situated within the footprint of ED1 thus splitting the dam into ED1 North and
ED1 Coffer Dam. Veolia wanted to test the following two scenarios:
— ED1CD-Scenario1 assumes that Heron will use treated leachate in ED1CD at a rate of 2 L/s.
— ED1CD -Scenario2 assumes that Heron will not use the treated leachate from ED1CD.
Details of ED1 Coffer Dam scenarios and results are summarised in Table 7.1. The scenarios were
assessed based on the time to reach the freeboard level volume. Daily simulated results for each of the
scenarios are presented in charts from Figure 7.1 through to Figure 7.15.
The feasible solutions are as follows:
— The proposed 150 ML Coffer Dam may be able to service for the intended 4-year period, if Heron
uses water from the coffer dam at a rate of 2 L/s and 4 x Type A Evaporators are used
simultaneously for 70% of the time every year.
— One and a half cells of 150 ML Coffer Dam may be required to service the intended 4-year period,
if Heron does not use water from the coffer dam and a total of 5 x Type A Evaporators are used
simultaneously for 70% of the time every year.
— Three cells of 150 ML Coffer Dam may be required to service the intended 4-year period, if Heron
does not use water from the coffer dam and evaporators are not used.
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Table 7.1

Modelled scenarios for ED1 Coffer Dam

SCENARIOS

WATER LOSS IN ADDITION TO
THE NATURAL EVAPORATION

CLIMATE

TIME TO REACH FREEBOARD
VOLUME (DAYS)

WETTEST

782

DRIEST

967

AVERAGE

900

WETTEST

1,766

DRIEST

2,170

AVERAGE

2,157

WETTEST

615

DRIEST

735

AVERAGE

663

WETTEST

1,519

DRIEST

1,876

AVERAGE

1,813

WETTEST

1,663

DRIEST

2,014

AVERAGE

1,856

ED1 COFFER DAM 150 ML AT BANK FULL
SCENARIO 1A HERON
WATER USE
SCENARIO 1B
AT 2 L/S
SCENARIO 1C

NO
MECHANICAL
EVAPORATORS

SCENARIO 1D

4 X TYPE A
EVAPORATORS

SCENARIO 1E
SCENARIO 1F
SCENARIO 2D NO WATER
USE BY
SCENARIO 2E
HERON
SCENARIO 2F

4 X TYPE A
EVAPORATORS

ED1 COFFER DAM 225 ML AT BANK FULL
SCENARIO 3D NO WATER
USE BY
SCENARIO 3E
HERON
SCENARIO 3F

5 X TYPE A
EVAPORATORS

ED1 COFFER DAM 450 ML AT BANK FULL
SCENARIO 4A NO WATER
USE BY
SCENARIO 4B
HERON
SCENARIO 4C

NO
MECHANICAL
EVAPORATORS

Water balance for ED1 Coffer Dam
0 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.1

ED1_CofferDam_Freeboard_Volume
ED1CofferDam_WaterLoss.NaturalEvaporation

Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 1A
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Water balance for ED1 Coffer Dam
0 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.2
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 1B
Water balance for ED1 Coffer Dam
0 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.3
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 1C
Water balance for ED1 Coffer Dam
4 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.4
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 1D
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Water balance for ED1 Coffer Dam
4 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.5
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 1E
Water balance for ED1 Coffer Dam
4 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.6
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 1F
Water balance for ED1 Coffer Dam
4 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.7
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 2D
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Water balance for ED1 Coffer Dam
4 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.8
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 2E
Water balance for ED1 Coffer Dam
4 x Type A Evaporators, 126 L/min, available for 70% every year
3.0

100

2.0

50

1.0

(L/s)

(ML)

150

0

0.0
2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

Time

Storage_ED1_CofferDam
ED1CofferDam_WaterLoss.MechanicalEvaporation
ED1CofferDam_WaterLoss.HeronMining

Figure 7.9
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Simulated daily time series for the 150 ML ED1 Coffer Dam Scenario 2F
Water balance for a 225ML ED1 Coffer Dam
5 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.10
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Simulated daily time series for the 225 ML ED1 Coffer Dam Scenario 3D
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Water balance for a 225ML ED1 Coffer Dam
5 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.11
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Simulated daily time series for the 225 ML ED1 Coffer Dam Scenario 3E
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ED1_CofferDam_Freeboard_Volume
ED1CofferDam_WaterLoss.NaturalEvaporation

Simulated daily time series for the 225 ML ED1 Coffer Dam Scenario 3F
Water balance for a 450ML ED1 Coffer Dam
0 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.13
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Simulated daily time series for the 450 ML ED1 Coffer Dam Scenario 4D
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Water balance for a 450ML ED1 Coffer Dam
0 x Type A Evaporators, 126 L/min, available for 70% every year
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Figure 7.14
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Simulated daily time series for the 450 ML ED1 Coffer Dam Scenario 4E
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Simulated daily time series for the 450 ML ED1 Coffer Dam Scenario 4F

7.2 ED1 NORTH DAM
The objective of the simulation was to estimate how many units of a commercially available
evaporators will be required to dry up the water volume currently stored in the dam. This dam has an
external catchment of approximately 14.7 ha in addition to its foot print area of 54.3 ha or a net
footprint area of 51 ha, if a 150 ML coffer dam is constructed. Given that the rainfall-runoff will still
occur from the external catchment into ED1 North Dam, complete drying of the dam may not be
possible. The number of evaporators have been estimated based on achieving a minimum water volume
of 10 ML.
Results (refer to Table 7.2, Figure 7.16, Figure 7.17 and Figure 7.18) from the simulations indicate that
2 units of Minetek 75kw Evaporator with 1500 L/min flow operating for at least 34% every year will be
able to dry up the ED1 North Dam to 10 ML within:
— 6 years in the wettest climate
— 2 year in the driest climate
— 3 years in the average climate used in the simulation.
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Table 7.2

Modelled scenarios for ED1 North Dam

SCENARIOS

WATER LOSS IN ADDITION TO
THE NATURAL EVAPORATION

CLIMATE

TIME TO EMPTY TO 10 ML
VOLUME (DAYS)

SCENARIO D

NO WATER
USE BY
HERON

WETTEST

2,058

DRIEST

707

AVERAGE

1,036

SCENARIO E

2 X MINETEK
EVAPORATORS

SCENARIO F

ED1 North (Excluding ED1 Coffer Dam)
2 x Minetek, 1500L/min, available 34% every year
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Simulated daily time series for ED1 North Dam Scenario D

ED1 North (Excluding ED1 Coffer Dam)
2 x Minetek, 1500L/min, available 34% every year
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Simulated daily time series for ED1 North Dam Scenario E
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ED1 North (Excluding ED1 Coffer Dam)
2 x Minetek, 1500L/min, available 34% every year
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Simulated daily time series for ED1 North Dam Scenario F

7.3 ED3 NORTH AND ED3SS DAMS
There were two main objectives of the simulations undertaken for EDN3 and ED3SS dams:
—

to estimate number of locally developed evaporators (Type A and Type B) required to maintain
water volume below freeboard levels so that leachate disposal can be continued until the end of
2019.

— to estimate duration in days until the dams would become empty, if the evaporators were to
continue operating in these dams.
Simulations were undertaken by varying the number of evaporators in the dams until the objectives
were achieved.
Leachate input to ED3N and ED3SS will be managed by utilising available volumes below the
freeboard level in each dam. Available storages above the freeboard levels to the dam crests are
reserved for direct rainfall and local runoffs from the embankment slopes only. Note that freeboard
level is 0.5m below the lowest dam crest level at each dam.
Veolia already has 5 x Mechanical Evaporators at ED3N4 and plans to install additional 3 x Type A
floating evaporators. Veolia also plans to install 1 x Type A evaporator each at other lagoons of ED3N
and 3 x Type B evaporators at ED3SS.
Available storage volume (as of 30 August 2017) below the freeboard level is the largest in ED3N4 and
the second largest in ED3SS and the third largest in ED3N1, however altogether the remaining volume
to the freeboard is 170 days without accounting for any evaporation (Table 2.1).
For simulation purpose, it was assumed that Veolia will continue to supply leachate to ED3N4 while the
evaporators are operating. If required, the leachate will be diverted to other dams in the following order
of priority: ED3N1, ED3SS, ED3N3 and ED3N2.
Table 7.3 summarises the results for a revised configuration of evaporators that were found to achieve
both objectives. The number of Type A evaporators (flow rate= 126 L/min) were increased from 3 to 11
for ED3N4, keeping the 5 x Existing Mechanical Evaporators (flow rate= 168 L/min). The remainder of
the dams had the number and type of evaporators as per Veolia’s proposal.
Daily simulated results for the wettest climate sequence (worst case for volume build up) are presented
in Figure 7.19 for ED3SS, Figure 7.20 for ED3N1, Figure 7.21 for ED3N2, Figure 7.22 for ED3N3 and
Figure 7.23 for ED3N4.
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The simulated results presented in Figure 7.23 for ED3N4 illustrates that the leachate during 2018 and
2019 can be supplied to ED3N4 and managed via the proposed number of evaporators operating as per
the specification outlined in Table 3.1.
Even without the leachate supply and despite 3 x Type B evaporators operating at ED3SS dam 70%
each year, Figure 7.19 illustrates likelihood of volume in ED3SS exceeding the freeboard level if the
wettest sequence of climate similar to that from 1950 to 1959 occur in future.
Figure 7.21 for ED3N2 illustrates that the volume in ED3N2 is also likely to exceed the freeboard level
as this dam is at freeboard level as of 30 August 2017.
Water volumes in ED3N3 and ED3N4 did not exceed the freeboard level in the simulation for the
wettest climate sequence (refer to Figure 7.22 for ED3N3 and Figure 7.23 for ED3N4).
All ED3 dams, except ED3SS, are expected to dry up within 5 years if the proposed mechanical
evaporators are kept in operation (Table 7.3). The days to empty the ED3N dams varies from the lowest
839 days for ED3N4 to 1,611 days for ED3N1 dam for the wettest climate sequence
Daily simulated results for other scenarios are presented in charts from Figure 7.24 through to Figure
7.33.
The total number of evaporators required at ED3N4 is 16, which may not be physically feasible to
install and operate. The result of this simulation was discussed with Veolia for an alternative strategy.
Veolia advised that the alternative strategy would be to increase flow rates through the existing
mechanical evaporators. These evaporators are rated at 350 L/min, however, the flow through the
evaporators have been limited to 168 L/min due to pump capacity. Veolia may consider increasing the
pump capacity as well as increasing the evaporator availability from 34% to as high as 70% if required.
To test the impact of increased flow rate on reduction in number of required Type A evaporators for
ED3N4, Scenario D was repeated by doubling the flow rates through the Existing Mechanical
Evaporators, increasing the availability to 40% but limiting the number of Type A evaporators to 3.
Results for the wettest climate simulation for ED3N4 is presented in Figure 7.34 that achieves similar
outcomes as Scenario D results presented in Table 7.3. ED3N4 dam is expected to dry up in 885 days
instead of 839 days for Scenario D in Table 7.3.
Figure 7.34 illustrates that by doubling the flow rate through Existing Mechanical Evaporators at
ED3N4 has advantage in reducing Type A Evaporator requirement from 11 units to 3 units only.
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Table 7.3

Modelled scenarios for ED3 and ED3SS Dams

SCENARIOS WATER LOSS IN
ADDITION TO THE
NATURAL
EVAPORATION

CLIMATE TIME TO
EMPTY TO
10 ML
VOLUME
(DAYS)

TIME TO FILL
UP TO
FREEBOARD
(DAYS)

SCENARIO D ED3SS 3 X TYPE B

WETTEST NOT
ACHIEVED

211 (REFER TO 0
FIGURE 7.19)

SCENARIO E

DRIEST

NOT
ACHIEVED

0

0

SCENARIO F

AVERAGE NOT
ACHIEVED

0

0

WETTEST 1,611

0 (REFER TO
FIGURE 7.20)

0

SCENARIO E

DRIEST

731

0

0

SCENARIO F

AVERAGE 941

0

0

WETTEST 1,482

8 (REFER TO
FIGURE 7.21

0

SCENARIO E

DRIEST

745

0

0

SCENARIO F

AVERAGE 921

0

0

WETTEST 1,267

87 (REFER TO
FIGURE 7.22

0

SCENARIO E

DRIEST

552

0

0

SCENARIO F

AVERAGE 826

0

0

WETTEST 839

0 (REFER TO
FIGURE 7.23

0

0

0

0

0

EVAPORATORS

SCENARIO D ED3N1 1 X TYPE A
EVAPORATOR

SCENARIO D ED3N2 1 X TYPE A
EVAPORATOR

SCENARIO D ED3N3 1 X TYPE A
EVAPORATOR

SCENARIO D ED3N4 11 X TYPE A

SCENARIO E
SCENARIO F

EVAPORATOR
AND 5 X
DRIEST
549
EXISTING
MECHANICAL
EVAPORATORS AVERAGE 743

SIMULATED
OFFURRENCE OF
VOLUME TO DAM
CREST (DAYS)
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Figure 7.19
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Simulated result for ED3SS in the wettest climate sequence
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Simulated result for ED3N1 in the wettest climate sequence
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Simulated result for ED3N2 in the wettest climate sequence
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Simulated result for ED3N3 in the wettest climate sequence
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Simulated result for ED3N4 in the wettest climate sequence

Water balance for ED3SS
3 x Type B Evaporators, flow rate=86 L/min,available 70% every year
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Simulated result for ED3SS in the driest climate sequence

Water balance for ED3N1
1 x Type A Evaporator, flow rate=126L/min, available 70% every year
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Simulated result for ED3N1 in the driest climate sequence
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Water balance for ED3N2
1 x Type A Evaporator, flow rate=126 L/min, available 70% every year
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Simulated result for ED3N2 in the driest climate sequence
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Simulated result for ED3N3 in the driest climate sequence
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Simulated result for ED3N4 in the driest climate sequence
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Simulated result for ED3SS in the average climate sequence
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Simulated result for ED3N1 in the average climate sequence
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Simulated result for ED3N2 in the average climate sequence

PS105723-RES-LTR-01 RevA (Leachate Management by Evaporators).docx | Page 25

20

0.4

15

0.3

10

0.2

5

0.1

0

Flow (L/s)

Pond storage (ML)

Water balance for ED3N3
1 x Type A Evaporators, 126 L/min, available 70% every year

0.0
2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

Climate year (daily time step)

Storage_ED3N3_Lagoon
ED3N3_Freeboard_Volume
ED3N3_WaterLoss.Mechanical_Evaporation
ED3N3_WaterLoss.Pumped_Out

Figure 7.32

ED3N3_Bankfull_Volume
Storage_ED3N3_Lagoon.Overflow_Rate
ED3N3_WaterLoss.Natural_Evaporation
Transferred_To_ED3N3

Simulated result for ED3N3 in the average climate sequence
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Simulated result for ED3N4 in the average climate sequence
Water balance for ED3N4
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Simulated result for ED3N4 in the wettest climate sequence with increased flow rates
through Existing Mechanical Evaporators
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8. SUMMARY
Water balance assessments were undertaken by WSP for Veolia to estimate:
— required number of proposed mechanical evaporators to manage leachate from September 2017
through to December 2019 using ED3SS and ED3N lagoons. If Leachate were supplied at 3 L/s
from September 2017 to August 2018 and at 2 L/s from September 2018 to December 2019, the
following number and type of evaporators were found to meet the requirements:
— 1 x Type A at ED3N1, ED3N2, ED3N3 operating for 70% of the year at a flow rate of 126
L/min
— 3 x Type B at ED3SS operating for 70% of the year at a flow rate of 86 L/min
— 5 x Existing Mechanical Evaporator operating for 34% of the year at a flow rate of 168 L/min
and 11 x Type A operating for 70% of the year at a flow rate of 126 L/min at ED3N4 or
— 5 x Existing Mechanical Evaporator operating for 40% of the year at a flow rate of 336 L/min
and 3 x Type A operating for 70% of the year at a flow rate of 126 L/min at ED3N4.
— size of proposed ED1 Coffer Dam.
— The proposed 150 ML Coffer Dam may be able to service for the intended 4-year period, if
Heron uses water from the coffer dam at a rate of 2 L/s and 4 x Type A Evaporators are used
simultaneously for 70% of the time every year.
— One and a half cells of 150 ML Coffer Dam may be required to service the intended 4-year
period, if Heron does not use water from the coffer dam and a total of 5 x Type A Evaporators
are used simultaneously for 70% of the time every year.
— Three cells of 150 ML Coffer Dam may be required to service the intended 4-year period, if
Heron does not use water from the coffer dam and evaporators are not used.
— required number of Mintek mechanical evaporator units to dry up ED1 North Dam in ten years.
Two units of Minetek 75kw Evaporator with 1500 L/min flow operating for at least 34% every year
will be able to dry up the ED1 North Dam to 10 ML within:
— 6 years in the wettest climate
— 2 year in the driest climate
— 3 years in the average climate used in the simulation.
These results are subject to the climatic sequences, dam and mechanical evaporator characteristics data
used in water balance modelling.

Yours sincerely

Aditya Jha
Principal Water Resources Engineer

Carl Kopke
General Manager, Resources West
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The Water balance simulation done by WSP at Sep. 2017 stated that the ED3N 1 - 4 will be dry at the middle of 2020. To fully use the
evaporation system in the ED3N dams, leachate stored in ED3SS will be pumped into ED3N system (ED3N1 - 4) since mid-2020. The
evaporation system in all the dams is presented in Table 1.
Table 1 Leachate storage dams and evaporation system

Dams

Storage
capacity
(ML)a

Area of rain
catchment
(m2)b

Rain water
catchment per
year
(ML)c

Evaporation system

Evaporation
(assisted + natural)
(L/s)a

Evaporation
per year
(ML)

ED1 effluent dam

135d

33,011

23

4 * floating evaporators (type A)

1.2

37.8

ED3N1

22.6

11,483

8.0

1 * floating evaporators (type A)

0.3

9.5

ED3N2

18.1

9,300

6.5

1 * floating evaporators (type A)

0.3

9.5

ED3N3

14.8

8,900

6.2

1 * floating evaporators (type A)

0.3

9.5

ED3N4

104.2

45,900

32.0

3 * floating evaporators (type A)
5 * mechanical evaporators

3.5

110.4

ED3SS

111.4

25,900

18

3 * floating evaporators (type B)

0.6

18.9

10 * floating evaporators (type A)
93.7
5 * mechanical evaporators
3 * floating evaporators (type B)

6.2

195.5

Total

Notes

406.1

134,494

a. With 0.5 m freeboard
b. Based on the simulation done by WSP in Sep. 2017
c. Based on the average rain fall from 2014 - 2016, 696.6 mm per year

d. The proposed ED1 effluent dam has a 150 ML volume at bank full. So the 135 ML is the estimated volume with 0.5
m freeboard.

Based on the above status and the ability of the evaporation system, the net water loss (volume of evaporation - volume of rain water catchment)
from ED3 leachate storage dams (ED3N1 - 4 and ED3SS) is about 80 ML per year. The ED3N dams will be empty by the end of 2022 and the
rest of leachate will be transferred into ED3SS. The leachate in the ED3 leachate storage dams (90 ML in total) will be emptied by the end of
2023. As a result, at the beginning of 2024, ED1 effluent dam will be full and all the ED3 leachate storage dams (ED3N1 - 4 and ED3SS) will be
empty and ready to receive effluent from LTP.
ED3 leachate storage dams will be considered as one whole dam for this calculation. From Jan. 2024, effluent from LTP will be discharged into
ED3 leachate storage dams at the rate of 4 L/s and Heron will use the effluent at the rate of 2 L/s. The net inflow into the ED3 leachate storage
dams will be 2 L/s till Dec. 2028. The status for the ED3 leachate storage dams is presented in the following Table 2.
Table 2 ED3 leachate storage dams till Dec. 2028
Storage capacity

Evaporation per year

Rain water catchment per year

Net inflow per year

Water accumulation per year

(ML)

(ML)

(ML)

(ML)

(ML)

271.1

157.7

70.7

63.1

-23.9

When Heron will use the LTP effluent at 2 L/s (until Dec. 2028), the evaporation (assisted + natural) from all the ED3 leachate storage dams and
ED1 effluent dam will be greater than the net inflow (rain water + 2 L/s LTP effluent), 6.2 L/s vs. 5.0 L/s. Effluent from LTP in the ED1 effluent
dam will be transferred into the ED3 leachate storage dams (after relining) and use the evaporation system to evaporate as much LTP effluent as
possible. The total evaporation potential for all the evaporation systems is 195.5 ML/year, the total rainwater catchment in all the dams is 93.7
ML/year. The net LTP effluent (2 L/s) till Dec. 2028 is 63.1/year. The net water loss will be 38.7 ML/year. At this rate, the LTP effluent stored
in ED1 effluent dam (135 ML) will also be evaporated in 3.5 years (Jan. 2024 to Jul. 2027).
However in the practice of operation, the evaporation system will not operate when the water level is really shallow. As a result, not all the
leachate storage dam will be empty, especially when the LTP is still operating and discharge continuously. It is assumed that the last 20 ML will
be left in the storage system.
At the beginning of 2029, Heron will stop using LTP effluent so the net inflow rate into the leachate storage dams will go up to 4 L/s. All the
leachate storage dams will be considered as on whole dam, with the status shown in Table 3
Table 3 Leachate storage dams after Jan. 2029
Residual storage capacity

Evaporation per year

Rain water catchment per year

Net inflow per year

Water accumulation per year

(ML)

(ML)

(ML)

(ML)

(ML)

386.1

195.5

93.7

126.2

24.4

It will take about 16 years to fully fill all the leachate storage dams (Jan. 2029 to Dec. 2044).
Another effluent dam within the ED1 footprint will need to be ready before Jan. 2045. Assuming the new effluent dam will be constructed
exactly same as the previous ED1 effluent dam, as well as the evaporation system. The status for all the leachate storage dams is presented in
Table 4
Table 4 Leachate storage dams after Jan. 2045
Residual storage capacity

Evaporation per year

Rain water catchment per year

Net inflow per year

Water accumulation per year

(ML)

(ML)

(ML)

(ML)

(ML)

135

233.3

116.7

126.2

It will take about 14 years (Jan. 2045 - Dec. 2059) to fully fill all the evaporation dams.
More effluent dams will be needed be ready before Jan. 2060 if the LTP operation continues.

Note: This simulation is conducted based on the constant extraction rate from the LTP at 4L/s.
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Soil and Water Management

Appendix F

Ground Water Monitoring Bore Details

Printed documents are uncontrolled versions. Check printed copies against the current electronic version for validity.

Sheet 1 of 1

Monitoring Well MB28
Level 2, 60 Marcus Clarke Street, Canberra
(02) 6201 3000
Drilling Contractor:

Project No.:

Project Reference:

Drilling Method:

Logged By:

JB

Elevation:

Sonic

Checked By:

CG

Coordinates: 734322.17 mE

WELL CONSTRUCTION DETAILS
Lockable Monument Cover

Veolia Environmental Services

Bore Cap
Stickup
1.0 m

785

784

50 mm Class 18
uPVC pipe in
cement/ bentonite
grout

Total Depth:

9.00 m

DESCRIPTION OF STRATA

0

Legend

PID (ppm)

Sampling
and
Testing

SAMPLING DETAILS

N/A

Permit No:

Elevation (mAHD)

Date Finished: 17-12-16

Client:

6117778.21 mN

Date Started: 17-12-16

Geoprobe-8140LS

Sample Type

785.92 mAHD

Depth (mbgl)

Drill Model:

MONITORING BORE - DESIGN 1 60528427_WOODLAWN.GPJ 12/2/17 This drawing is subject to COPYRIGHT. It remains the property of AECOM Australia Pty Ltd.

Woodlawn Evaporation Dams Seepage
Assessment

60528427

Numac Drilling

TOPSOIL, dark grey brown, moist, soft to firm.
(CI): CLAY, medium plasticity, grey mottled orange-brown, moist, stiff to
firm

1

2

(CL): CLAY, low plasticity, grey mottled red-brown, slightly moist, firm to
stiff
Loose, friable clay at 2.3-2.5m

783

782

3

Mottled green-grey from 2.5-3.7m

4
(CL): CLAY, low plasticity, grey mottled red brown, moist, soft
(CL-CI): CLAY, low to medium plasticity, orange-red brown mottled grey,
moist, soft
(CL): CLAY, low plasticity, green-grey, red brown mottled clasts/cobbles,
slightly moist, soft. RESIDUAL SOIL

Bentonite
seal

781

5
(CL-CI): CLAY, low to medium plasticity, orange-red brown mottled grey,
moist, soft

Filterpack
(~ 1 mm)

780

779

50 mm Class 18
uPVC slotted
casing (0.5 mm
apertures)

End cap

REMARKS:

778

777

6

(CL): Gravelly CLAY, low plasticity, dark brown, with hard blue grey
gravel/cobbles, moist

7

8

Becoming very moist to wet at 8.0m
Water strike at 8.60m

Becoming moist at 8.8m

GROUNDWATER MONITORING WELL
PROJECT :

Woodlawn Bioreactor

JOB NO:

LOCATION:

MW-8D Next to ED3N/lagoon

DATE STARTED:

6/11/2007

DATE COM PL ETED:

6/11/2007

SUPERVISOR:
Dino Parisotto
Contractor: Mulligan Drilling PL
Rig:
Truck Mounted-edson
Datum: Ground level

Method:
Depth:
Water Level:

E2W-083 Earth2Water Pty Ltd

RAB- 120mm bit + Air
10.4 m
R.L. Ground (m):
R.L. WL (m):

MW-8D

Well ID:
Lithological Log

Sample

Depth
(m)

Bore Construction
Details
Steel Monument
PVC S.U=0.76m

Clay Pad- next to embankment
0-1.5 m Gravelly Clay: brown, 10% gravel-tuff
cohesive, firm, moist.

Cement plug (0-0.2 m)
visual
logging
of cutting
returns

0.5
1.0

1.5- 10.4m Tuff/Siltstone: light to med brown,
weathered- hard to soft, some
silty clay layers, variable moisture

1.5
2.0

Clay Backfill (0.2- 5 m)

2.5

50mm PVC class 18 Casing

3m- dusty, hard bedrock
(no fractures)
predominantly siltstone- med brown

3.0
3.5
4.0
4.5
5.0
5.5

Bentonite (5 - 6.5 m)

6.0
6.5
7.0

6.5-10.4 m Gravel pack (2mm)

7.5

7.4 - 10.4 m, 50mm PVC cl 8 screen
screw coupling, 0.45mm aperture

8.0
8.5

no water, dusty drill cutings
9.0

soft bedrock, weathered, wet
(possible fractures/water bearing)

9.5
10.0

10.4m

Target depth

PVC end cap at 10.4m
10.5
11.0

Prepared By: DP
Checked By: .
MW8S bore log details .xls
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GROUNDWATER MONITORING WELL
PROJECT :

Woodlawn Bioreactor

JOB NO:

LOCATION:

MW-8S Next to ED3N/lagoon

DATE STARTED:

2/10/2007

DATE COM PL ETED:

2/10/2007

SUPERVISOR:
Dino Parisotto
Contractor: Mulligan Drilling PL
Rig:
Gemco- auger rig
Datum: Ground level

Method:
SFA- 110mm
Depth:
6.5 m
Water Level:

E2W-083 Earth2Water Pty Ltd

R.L. Ground (m):
R.L. WL (m):

MW-8 S

Well ID:
Lithological Log

Sample

Depth
(m)

Bore Construction
Details
Steel Monument
PVC S.U=0.85m

Clay Pad- next to embankment
0-2 m
Gravelly Clay: brown, 10% gravel-tuff
cohesive, firm, moist.

Cement plug (0-0.2 m)
visual
logging
of cutting
returns

0.5
1.0

Clay Backfill (0.2- 1.5 m)
1.5

2- 6.5m

Tuff/Siltstone: light to med brown,
weathered- hard to soft, some
silty clay layers, variable moisture

2.0

Bentonite (1.5 - 2.6 m)
2.5

50mm PVC class 18 Casing
3.0
3.5

4 m- dusty, hard bedrock
(no fractures)
predominantly siltstone- med brown

4.0

very hard layer

5.0

softer layer- siltstone- light brown

5.5

2.6- 6.3 m Gravel pack (2mm)

4.5

7.4 -10.4 m, 50mm PVC Cl18 screen
screw coupling, 0.45 mm aperture

6.0

no water, dusty drill cutinggs
6.5

6.5m

PVC end cap at 6.3 m

Target depth
7.0
7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0

Prepared By: DP
Checked By: .
MW8S bore log details .xls
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GROUNDWATER MONITORING WELL
PROJECT :

Woodlawn Bioreactor

JOB NO:

LOCATION:

MW-9S North of ED3N

DATE STARTED:

6/11/2007

DATE COM PL ETED:

6/11/2007

SUPERVISOR:
Dino Parisotto
Contractor: Mulligan Drilling PL
Rig:
Truck Mounted-edson
Datum: Ground level

E2W-083 Earth2Water Pty Ltd

Method:
RAB- 120mm bit + Air
Depth:
7m
R.L. Ground (m):
Water Level: 4m
R.L. WL (m):

MW-9S

Well ID:
Lithological Log

Sample

Depth
(m)

Bore Construction
Details
Steel Monument
PVC S.U=0.83m

Soil Cover- gentle slope
0-0.4 m Gravelly Clay: brown, 20% gravel-tuff
cohesive, moist.
0.4- 7m Tuff/Siltstone: light to med brown,
weathered- hard to soft, some
silty clay layers, variable moisture

Cement plug (0-0.2 m)
visual
logging
of cutting
returns

0.5
1.0

Clay Backfill (0.2- 1.3m)

1.5

2m gritty, thin layer qtz rich tuff

2.0

Bentonite (2.3- 1.3 m)

2.5

50mm PVC class 18 Casing

3m- dusty, hard bedrock
(no fractures)
predominantly siltstone- med brown
some quartzite- white/hard

3.0
3.5
4.0
4.5
5.0
5.5
6.0

2.3m- 7 m Gravel pack (2mm)
4 - 7 m, 50mm PVC cl 8 aquascreen
screw coupling. 0.45mm aperture

6.5

no water, dusty drill cutings
7.0

7m

Target depth

PVC end cap at 7m
7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0

Prepared By: DP
Checked By: .
MW8S bore log details .xls
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GROUNDWATER MONITORING WELL
PROJECT :

Woodlawn Bioreactor

JOB NO:

LOCATION:

MW-10S North of Void/ED3N

DATE STARTED:

7/11/2007

DATE COM PL ETED:

7/11/2007

SUPERVISOR:
Dino Parisotto
Contractor: Mulligan Drilling PL
Rig:
Truck Mounted-edson
Datum: Ground level

Method:
Depth:
Water Level:

E2W-083 Earth2Water Pty Ltd

RAB- 120mm bit + Air
9.1 m
R.L. Ground (m):
R.L. WL (m):

MW-10S

Well ID:
Lithological Log

Sample

Depth
(m)

Bore Construction
Details
Steel Monument
PVC S.U=0.8m

Soil Cover- gentle slope
0-0.5 m Gravelly Clay: brown, 20% gravel-tuff
cohesive, moist.
0.5- 9.1m Tuff/Siltstone: light to med brown,
weathered- hard to soft, some
silty clay layers, variable moisture

Cement plug (0-0.2 m)
visual
logging
of cutting
returns

0.5
1.0
1.5
2.0

Clay Backfill (0.2- 3.4 m)

2.5

50mm PVC class 18 Casing

3m- dusty, hard bedrock
(no fractures)
predominantly siltstone- med brown

3.0
3.5
4.0

Bentonite (3.4- 4.7 m)

4.5
5.0
5.5

4.7 m-9 m Gravel pack (2mm)

6.0
6.5
7.0
7.5

6 - 9 m, 50mm PVC cl 8 aquascreen
screw coupling, 0.45mm aperture

8.0
8.5

no water, dusty drill cuttings
9.0

9.1m

PVC end cap at 9m

Target depth
9.5
10.0
10.5
11.0

Prepared By: DP
Checked By: .
MW8S bore log details .xls
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