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The General Manager
Forbes Shire Council
PO Box 333

FORBES NSW 2871
Attention: Mr Paul Bennett

Dear Sir
DA2018/41 — DAROOBALGIE LANDFILL EXPANSION

We refer to the letter from the NSW Environment Protection Authority (EPA) dated 26 November 2018
in relation to the proposed expansion of the Daroobalgie Waste Management Facility and provide below
responses to the additional information request listed in Attachment A of that letter. A headline of each
additional information request is included in italics and the EPA letter is provided as Attachment A to
this response to cross-reference the detailed request.

Proposed Waste Receival Station

The comments provided by the EPA are noted and the guidance material noted would be used to inform
the detailed design of the waste receival facility.

Hydrogeological Risk Assessment

The EPA noted that the ammonia concentration in the historical groundwater and leachate monitoring
data are low (less than 1 mg/L) and not in accordance with the EPA’s experience that leachate ammonia
concentrations are usually in the hundreds of mg/L. Comments are provided below:

. It is good that the groundwater ammonia is low as this indicates no significant impacts from the
existing landfill operation.

. The leachate ammonia data is presented on a logarithmic scale and there are values above
1 mg/L with an isolated peak of around 150 mg/L.

. There is no formal leachate collection system beneath the existing landfill. Therefore, the existing
leachate dam collects a mixture of leachate from the face of the landfill, possibly some lateral
movement of leachate from the side of the landfill and surface water. The water collected in the
leachate dam could therefore be expected to have lower ammonia concentrations compared to
leachate collected from the base of a landfill.

The above comments indicate that the recorded ammonia values are consistent with the current site
setting and operations.

e Civil, Environmental & Structural Engineering e Surveying e Environmental e Planning e Architecture

] infw!



ccoLvse

Part of ) Premise

Liner System — Landfill Expansion

The Environmental Guidelines: Solid Waste Landfills (the Landfill Guidelines) (EPA, 2016) suggest
using a compacted clay liner at least 1,000 mm thick with an in situ hydraulic conductivity of less than
1 x 10-° m/s for landfills that receive less than 20,000 tonnes per year (which is the case for the proposed
landfill expansion).

However, analysis of the site soil shows that when it is compacted it has a permeability of 4 x 108 m/s.
This means a compacted clay liner on its own would need to be 40 m thick to meet the above
performance objective.

Therefore, the proposed landfill liner system is:
. a 300 mm thick layer of compacted subsoil; and
. a 2.0 mm thick high density polyethylene (HDPE) liner.

As noted in the SEE, the proposed soil/HDPE composite liner system would have a combined hydraulic
conductivity of 1.5 x 1012 m/s which is substantially lower than the maximum suggested by the Landfill
Guidelines for landfills receiving less than 20,000 tonnes per year of general solid waste. This is based
on 1.0 x 10 m/s for the HDPE and 4.0 x 108 m/s for the compacted soil.

The 1,000 mm thick compacted clay liner suggested by the guidelines for landfills that receive less than
20,000 tonnes per year would have a theoretical travel time of 32 years for water to move through the
liner.

The proposed composite liner system has a theoretical travel time of > 6,000 years.

It is our opinion that the proposed composite liner system exceeds the minimum standard suggested by
the Landfill Guidelines and will achieve the required outcomes listed for a leachate barrier system in
these guidelines. Justification for the proposed composite liner system in accordance with Section 1.10
of the Landfill Guidelines is provided below:

o The proposed composite liner system will achieve the required outcomes for a leachate barrier
and is compatible with the required outcomes for all other environmental issues.

. The proposed system will make use of available on site soil material to construct the compacted
soil layer. This will avoid the need to import significant quantities of clay material that would be
required if a 1,000 mm thick compacted clay liner was used.

. The proposed composite liner system reduces earthworks quantities and retains active landfill
capacity whilst achieving the required environmental outcomes.

. The expected hydraulic performance of each component has been fully described in the SEE
(and above) and calculations demonstrate the required outcomes for a leachate barrier system
can be achieved. The HDPE component would be consistent with the requirements listed in
Section 1.2 of the Landfill Guidelines.

. The proposed composite liner system is consistent with the liner system in the approved LEMP
for lateral expansion which was developed in consultation with the EPA.

. Detailed hydrogeological investigations were completed at the site including in situ permeability
testing. Groundwater level measurements indicate that the groundwater surface is between 22
and 27 metres depth. The quality of groundwater derived from these weak aquifers is poor.
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. Aquifers under the site would be classified as having low groundwater vulnerability due to the
relatively deep piezometric level, low hydraulic conductivity, and deep layer of silty claystone
overlying the aquifer.

. The aquifers beneath the site are assessed to have low sensitivity due to their expected low
yields, high salinity and lack of potential use. The groundwater beneath the site is extremely
saline. It is unsuitable for human use and of limited use for stock and agricultural purposes.

. Groundwater monitoring has been undertaken at the existing landfill site since November 2000
utilising four piezometers and this data shows no evidence to suggest that the groundwater
beneath the site is being negatively impacted by the existing landfill operation. It is noted that the
existing landfill has no engineered liner system.

. The landfill is located in an area that has low risk characteristics. The landfill receives less than
20,000 tonnes of waste per year, the average rainfall at Forbes is less than 600 mm (average
527 mm recorded at Camp Street, BOM station 065016) and there is no risk to groundwater and
surface water (as detailed in the SEE).

Despite the low risk, the proposed landfill expansion would include a composite liner system designed
to meet performance objectives outlined in the Landfill Guidelines.

Liner System — Over Western Face of Existing

The final stage of the landfill (Stage 4E) would require placing a liner over the western face of the existing
landfill. The SEE stated that in this stage, the 0.3 m thick compacted subsoil would be replaced with a
geosynthetic clay liner (GCL).

It is noted that Stage 4E would not be required for around 45 years from when the expanded landfill
commences filling. It is considered that the existing landfill surface would be stable at this time (no
significant settlement) and the old cell would not be generating significant gas quantities. Engineering
investigation would be undertaken in around year 40, to ascertain the stability of the old landfill cell and
gas emissions. The liner system would then be designed taking these investigations into consideration
and would include some or all of the following components:

o Additional soil thickness to provide support for the lining system;

. A gas drainage layer/system to provide a gas movement pathway to appropriately sized bio
windows;

. A GCL layer;

o A HDPE geomembrane; and

. A geonet drainage layer and appropriate geotextile separation/protection layers.

The engineering investigation undertaken in operational year 40 would be used to detail the lining
system to achieve the required environmental outcomes required by the Landfill Guidelines.

Material Specification

Technical specifications developed during detailed design phase would be in accordance with
Section 1.1 of the Landfill Guidelines.
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Concept Drawings

Concept drawings for the proposed leachate extraction pipe in Stage 4A are included as Attachment B.
All conceptual details are subject to final detailed engineering design.

Construction Quality Assurance (CQA)

The construction documentation will require that quality assurance measures be implemented to make
sure that all critical features of the landfill are constructed according to the approved designs and
specifications.

This will include:

. Preparation of a Construction Quality Assurance Plan (CQAP) which will set out the proposed
testing, inspection and other verification procedures to be implemented during construction of the
landfill works; and

. Preparation of a Construction Quality Assurance Report (CQAR) following construction that will
report on the quality assurance that was implemented to ensure that the works comply with the
approved designs and specifications.

Leachate Management/Disposal

Water Balance Model

A daily water balance model was used to assess the leachate management system. The model is used
to:

o estimate the daily leachate generation;
. conduct a water balance for the leachate storage; and
. determine the spill frequency from the leachate storage (note that as it is proposed to have in cell

leachate storage, the leachate storage does not actually spill — this calculation was used to
estimate storage volumes for particular rainfall years).

The model uses 49 years of daily SILO rainfall and evaporation data for the site (1 January 1969 to 31
December 2017). The SILO data interpolates rainfall and evaporation values from surrounding climate
stations to provide a long term data set for the specific location.

By observation, it was determined that the maximum leachate generation would occur during operation
of Stage 4C. In accordance with Section 2.3 of the Landfill Guidelines, the following default infiltration
percentages were used to estimate leachate generation for this stage:

o 10% for capped areas (note this is higher than the design minimum infiltration for the phytocap of
less than 5%);

. 50% for intermediate capped areas; and

o 100% for active areas.

The water balance model allowed for absorption by the waste and adopted the default value of 7% in
accordance with Section 2.3 of the Landfill Guidelines.
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The model allowed for irrigation of stored leachate based on a soil moisture calculation for the phytocap.
Irrigation of 5 mm over 1 ha was triggered if:

. There was leachate in storage;

. The soil moisture deficit was 10 mm below field capacity (a deficit irrigation approach) based on
soil moisture calculations using grass;

. And rainfall was less than 5 mm on the day.
Removal of leachate by tanker was triggered when the leachate storage reached 1,000 KL.

It is noted that re-injection of leachate could be used if storage levels were increasing. No allowance for
this mitigation measure was included in the leachate modelling. Further, additional irrigation areas could
be used to dispose of more leachate if required.

Using the above model, the following leachate storage volumes were estimated (for the worse case):

. Average daily leachate storage 142 kL

. Average annual maximum storage volume 1,230 kL
o 50t percentile annual maximum storage volume 1,150 kL
. 75" percentile annual maximum storage volume 1,370 kL
o 90t percentile annual maximum storage volume 1,965 kL
. Maximum storage volume 2,980 kL

As noted above, this is for the worse case and all other leachate storage calculations would be less. It
is noted that the maximum leachate generation/storage would occur in Stage 4C which commences in
operational year 22. This would provide adequate time to collect site specific leachate generation data.

Modelling of the irrigation system is generally in accordance with the Environmental Guidelines: Use of
effluent by irrigation (NSW DEC, 2004) (the Reuse Guidelines) as:

. The area proposed for irrigation is suitable for irrigation (capped areas);

o The area of irrigation would be applied across landfilling areas which are managed by the liner
and leachate drainage system — it is considered that this meets the groundwater protection
objectives promoted by the Reuse Guidelines;

. A deficit irrigation approach was modelled which ensures the hydraulic load can be assimilated
by the soil profile and runoff would not occur due to irrigation;

. Balancing of the irrigation area and leachate storage system was determined through modelling.
Typical leachate quality is likely to be classed as medium strength effluent (based on data from
other locations) in accordance with the Reuse Guidelines and therefore 75" percentile storage
would be required (limiting discharge to 25% of years). However, in cell storage is proposed and
there would be no discharge from the system; and

. The system would be managed and monitored and adjusted if required in response to monitoring.
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In cell leachate storage is proposed as:

. It removes the need for a surface storage pond that can cause odour and vermin issues;

. An open leachate storage pond needs to manage direct rainfall;

. There will be no leachate discharged from the cell; and

o The cell has a composite liner system capable of storing leachate (as noted in Section 2.1 of the

Landfill Guidelines).

The 750 mm stated in the SEE was based on the concept design of Stage 4C and did not allow for a
leachate collection sump and final cell grading, and it was based on the maximum calculated leachate
storage volume which is much larger than the calculated 75™ percentile. The final design of this stage
(and all stages) would ensure that the leachate does not rise above the drainage layer.

The maximum leachate storage depth would be in the leachate sump where liquid depth would be
required to allow pumping. The proposed composite liner system is capable of managing this deeper
storage noting that if an external leachate storage pond was used, the stored leachate level would be
much deeper than 300 mm and lining requirements promoted by the Landfill Guidelines should be a
standard similar to that of the landfill cell liner.

It is our opinion that the 300 mm storage depth suggested by the Landfill Guidelines is to minimise the
interaction of stored leachate with waste, although it is noted that some other maximum level can be
justified in the design of the cell (Landfill Guidelines page 18).

The assessment presented in the SEE for the conceptual landfill design is based on modelling. Design
of Stage 4A1 would be based on this modelling with the cell floor and leachate sump designed to keep
75% percentile leachate stored volume to within the drainage layer of the landfill cell. Leachate
generation data collected from the initial operation of the landfill would be used to update or validate the
leachate generation model to inform future cell design.

Phytocap

The Landfill Guidelines are outcome based and not prescriptive. One outcome for the landfill final
capping is to minimise infiltration to less than 5% of the annual rainfall.

As noted by the EPA, page 57 of the Landfill Guidelines states:

As a guide, the depth of the cap will typically need to be at least 1.5 metres thick to provide
sufficient soil water storage to limit percolation. Adequate storage is particularly important in
climates where plant growth is limited for long periods during the year (e.g. in alpine climates).
The designer should also consider the rooting depth of plant species. The detailed design should
justify the required depth based on the above factors and modelling.

This is only a guide and refers to typical cap thickness. This indicates that the phytocap does need to
be 1.5 m thick and modelling can be used to justify a design capping thickness.

The phytocap modelling was based on a daily water balance model that uses soil moisture budgeting.
The soil moisture calculations are based on the following equation:

Change in Soil Storage = Precipitation + Irrigation - Evapotranspiration - Runoff - Drainage
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The above equation is used to track soil moisture using a daily time step as described by the following
equation:

O3 =041+ Pg+1lg—ETg—Ro— Dy

Where B4 = soil moisture at the end of the current day
Bg1 = soil moisture at the end of the previous day
Pa = rainfall for the current day
la = irrigation for the current day
ETa = crop evapotranspiration for the current day
Ro = runoff
Da = drainage below the root zone for the current day

The model adopts the following soil properties:

o Soil depth varied depending on the cap thickness modelled
. Maximum water holding capacity 637 mm/m (Bmax)

o Field capacity 510 mm/m (Brc)

. Crop stress 364 mm/m (Bstress)

. Wilting point 218 mm/m (Bwe)

. Maximum drainage 18 mm/day (Kdrain)

The following calculations are made based on soil moisture (8):
. Runoff, Ro =re X P

Where P = rainfall
re = runoff coefficient: re = 0 when 6 < Brc
re = (8 - Brc)/(Bmax - Brc) when 6 > Brc
. Actual evapotranspiration, AET: AET = PET when 6 > Bstress
AET = (8 — Bwp)/(Bstress — Bwp) X PET when Bwp < 0 < Bstress
AET = 0 when < Bwp
Where PET = potential evapotranspiration (pan evaporation x crop factor)
. Deep drainage, D: D = (8 — Brc)/(Bmax — Brc) X Kdrain When 6 > Brc

D =0 when 0 < Brc

The adopted soil water holding parameters were based on analysis of onsite soils that would form the
cap.
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Assumptions incorporated into the water balance model are summarised below:
. No flood conditions — rainfall not absorbed into the soil profile is shed as run-off;

. Run-off threshold — if soil moisture is less than the FC, rainfall runoff only occurs in the scenario
of a daily rainfall event of 5 mm or greater occurring;

. Run-off factor — where a run-off event occurs while the soil moisture is less than the FC, run-off
is calculated at 7% of the total daily rainfall (the remainder infiltrated).

o Evapotranspiration factors — seasonal evapotranspiration factors have been conservatively
adopted for grass cover, ranging from 0.6 to 0.7, and corrected for soil stress levels (i.e. where
soil moisture is less than 50% of the difference between FC and WP);

. The rate at which moisture may percolate through the capping layer when the soil is above FC is
directly calculated from the recorded hydraulic conductivity (i.e. 18 mm/hr).

The phytocap modelling indicates that the proposed 1.0 m cap limits infiltration to 0.3% - much lower
than the required outcome. It is further noted that the cap would have a 1.0 m revegetation layer and
100 mm topsoil layer. The topsoil layer was not included in the modelling.

This landfill capping thickness is consistent with other landfills in the western areas of NSW where the
climate has a significant rainfall deficit. It would not be a typical thickness in higher rainfall areas.

The commitment is that the landfill phytocap will be designed and constructed in accordance with
required outcomes listed in Section 9.4 of the Landfill Guidelines, i.e. limit infiltration to less than 5% of
the annual rainfall.

As noted in the discussion above, leachate generation would be monitored, and this could be used to
monitor the integrity and performance of the final cap.

We trust that the above adequately addresses the comment provided by the EPA. Please do not hesitate
to contact the writer if any further clarification is required.

Yours faithfully
Geolyse Pty Ltd

A gy

MARTIN HAEGE
Principal Environmental Engineer

No. of Attachments — A — EPA letter dated 26 November 2018

B — Drawing Set 213141_07G_C001-C015
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:EPA

Our reference: EF13/2957; DOC18/755908-02
Contact: Ms Alex McGuirk; (02) 6333 3807

The General Manager
Forbes Shire Council
PO Box 33

FORBES NSW 2871

Attention: Mr Mathew Teale 26 November 2018

Dear Mr Teale,
DEVELOPMENT APPLICATION DA2018/41 — STOP THE CLOCK

| refer to the Environment Protection Authority’s (EPA) ‘stop the clock’ letter, dated 17 October 2018, in
relation to development application DA2018/41 for the proposed expansion of the Daroobalgie Waste
Management Facility (the Proposal).

The EPA has reviewed the Statement of Environmental Effects (SoEE) in greater detail and has set out in
Attachment A the additional information required to be able to issue general terms of approval (GTA).

Regarding the proposed waste receival station, the SoEE provides conceptual information only. Therefore,
the EPA would like to draw Forbes Shire Council’s (Council) attention to the Handbook for Design and
Operation of Rural and Regional Transfer Stations (NSW Department of Environment and Conservation,
2006), the Guide to Best Practice at Resource Recovery Centres (Sustainability Victoria, 2009) and the
Community Recycling Centres: Operations and management handbook (NSW EPA, 2017) for
consideration during detailed design. Relevant considerations are, for example, site layout relative to
topography and prevailing weather conditions, visual screens/buffers, stockpile limits and management of
by-catch/unacceptable wastes.

Should consent be granted for the proposal, the EPA will require detailed construction soil and water
management plans be prepared by a suitably qualified person (CPESC or equivalent) for both the
construction of the Proposal and post-construction operation. The EPA will also require a construction
environmental management plan (CEMP) and that the proposed update to the landfill environmental
management plan (LEMP) is consistent with the Environmental Guidelines: Solid Waste Landfill, (NSW
EPA, 2016; the minimum standards).

The EPA notes that Officers from Forbes Council and the EPA are due to meet to discuss the proposal and
the additional information required on 28 November 2018. Should the information sought in Attachment A
negate, or postpone, the need for this meeting please contact Ms Alex McGuirk at the Central West
(Bathurst) Office of the EPA as soon as possible by telephoning (02) 6333 3807.

Yours sincerely

DARRYL CLIFT
Head Regional Operations Central West
Environment Protection Authority

PO Box 1388 Bathurst NSW 2795
Level 102, 346 Panorama Avenue Bathurst NSW 2795
Tel: (02) 63 333800
ABN 30 841 387 271
WWW.epa.nsw.gov.au
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Attachment A: Request for additional information

Hydrogeclogical risk assessment

The SoEE provides groundwater and leachate monitoring data from the existing Daroobalgie Waste
Disposal Depot {environment protection licence 6118) since November 2000.

The EPA notes that the main ammonia concentrations are very low, less than 1 mg/L, which is not in
accordance with the EPA’s experience that leachate ammonia concentrations are usually in the hundreds
of mg/L. Considering this the EPA request information on possible reasons for these low ammonia
concentrations.

Specifications, drawings and consfruction quality assurance

Liner system

The SoEE proposes a concept design for the liner system consisting of 0.3 m layer of compacted subsail
overlaid with 2.0 mm HDPE liner, and a geosynthetic clay liner (GCL) over the western batter of the existing
landfill. Please be advised it is the EPA’s view that this proposed liner system is not equivalent to the liner
requirements in section 1.1 of the minimum standards, accordingly the EPA requests additional information.

This additional information may consist of additional justification for the proposed alternative liner system
(refer section 1.10 of the minimum standards) or a revised proposal to adopt a liner system in accordance
with the requirements of section 1.1. Regarding additional justification please be advised that the minimum
standards are at least in part based on guidelines from other justifications and those jurisdictions in the
main require, composite liner systems e.g. GCL and HDPE when geosynthetics are proposed.

In addition, regarding placing part of the liner system on the western batter of the existing landfill, the EPA
also requests a commitment from Council to address the requirements of section 1.11 of the guidelines.

Material specifications

The EPA notes the SoEE is silent as to whether the specifications of the components of the leachate
barrier and leachate collection system will be in in accordance with section 1.1 of the guidelines e.g. the
HDPE liner, the geotextiles, the leachate drainage layer and the leachate pipework. The EPA request this
information.

Concept drawings

The EPA notes that a 450 mm diameter leachate extraction riser and sidewall lining is proposed, this is
acceptable, notwithstanding that the EPA requests additional information. The EPA requests concept
drawings, plans and cross-sections, depicting the riser and layout of the leachate collection system for the
first stage of the proposed expansion.

Construction quality assurance (CQA)

The EPA notes the SoEE is silent on CQA. The EPA request a statement committing to CQA generally in
accordance with section 11 of the minimum standards, or an equivalent alternative.
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Leachate management/disposal

The SoEE has modelled leachate generation and concludes that maximum leachate storage required is
2,900 kL. The EPA requests information on what model was used, for example Hydrologic Evaluation of
Landfill Performance (HELP; refer section 2.3 of the minimum standards).

The EPA notes that leachate storage requirements are based on leachate irrigation over one hectare,
however the SoEE is silent on whether the requirements for leachate irrigation in section 2.2 of the
minimum standards were considered, for example, consideration of the Environmental Guidefines: Use of
Effluent by frrigation (NSW DEC, 2004; the effluent guidelines). The EPA requests this information.

The EPA further notes that storage of leachate within the landfill is proposed. Please be advised that
section 1.9 of the minimum standards requires the leachate level to be no greater than 300 mm above the
upper surface of the base liner, the SoEE proposes 750 mm. Considering this it is likely a leachate storage
dam is required (refer section 2.1 of the minimum standards).

In summary the EPA requests information on what leachate modelling/water balance what was used,
whether the effluent guidelines or any other similar guidelines were referenced and a revised proposal that
does not propose leachate storage within the landfill,

Phytocap

The SoEE states that modelling was undertaken and proposes a 1m phytocap, which is not in accordance
section 9.4 of the guidelines which states that phytocaps typically need to be 1.5 m thick. The SoEE is
silent on what model was used, for example, section 9.4 of the guidelines reference LEACHM.

Accordingly, the EPA requests further design justification for the photocap, or a commitment to a phytocap
in accordance with section 9.4 of the guidelines.
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NOTES:

1. THIS PLAN IS PREPARED FROM A FIELB SURVEY FOR THE
PURPOSE OF DESIGNING NEW CONSTRUCTIONS ON THE
LAND AND SHOULD NOT BE USED FOR ANY OTHER
PURPOSE.

2. VISIBLE SERVICES HAVE BEEN LGCATED ONLY. PRIOR TG
ANY BEMGLITIGN, EXCAVATION OR CGNSTRUCTION ON
THE SITE, THE RELEVANT AUTHORITIES SHGULD BE
CONTACTEB FOR LOCATION OF FURTHER UNBERGROUND
SERVICES AND BETAILED LOCATIONS OF ALL SERVICES.

3. NATURAL CONTOUR INTERVAL 0.5m.
DESIGN CONTGUR INTERVAL 0.5m
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THESE NOTES ARE AN INTEGRAL PART OF THIS PLAN.
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NOTES:

SE.

1. THIS PLAN IS PREPARED FROM A FIELB SURVEY FOR THE
PURPOSE OF DESIGNING NEW CONSTRUCTIONS ON THE
LAND AND SHOULD NOT BE USED FOR ANY OTHER
PURPO

2. VISIBLE SERVICES HAVE BEEN LGCATED ONLY. PRIOR TG
ANY BEMGLITIGN, EXCAVATION OR CGNSTRUCTION ON
THE SITE, THE RELEVANT AUTHORITIES SHGULD BE
CONTACTEB FOR LOCATION OF FURTHER UNBERGROUND
SERVICES AND BETAILED LOCATIONS OF ALL SERVICES.

3. NATURAL CONTOUR INTERVAL 0.5m.
DESIGN CONTGUR INTERVAL 0.5m

4. DATUMIS ASSUMED
5. THESE NOTES ARE AN INTEGRAL PART OF THIS PLAN.
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4D 170,000 14,000 9
4E 104,000 8,000 5
STAGE 4 FINAL CAPPING 95,000
TOTAL [ 23000 [ 82,000 231,000 52
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LANDFILL SITE AS SHOWN ON SHEET C0G03.

2. YEARS TAKEN TO FILL BASED ON AN AVERAGE
YEARLY VOLUME GF 19,000m’

3. ALL VOLUMES ARE IN-SITU QUANTITIES AND BO
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GOF EXISTING TOPSOIL / UNSUITABLE MATERIAL.
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