


























































































































































































































































































ODOUR ASSESSMENT 



1.  INTRODUCTION 

This report describes and presents the results of an odour assessment for the
proposed Parry’s Quarry landfill near Alltami, Mold, Flintshire.  The assessment has
been undertaken by AMEC Earth & Environmental (UK) Ltd on behalf of Robin Jones
and Sons Ltd.

The odour assessment is quantitative in nature, and supplements the qualitative
assessment previously submitted as part of the Environmental Statement for the site,
and the Odour Management Plan. 

Odour emissions from the proposed landfill have been predicted using Version 2 of
the GasSim model (GasSim2) developed by Golder Associates on behalf of the
Environment Agency. Predictions were based on information on waste inputs, cell
phasing, engineering design and other aspects of the proposals set out in the Design
Statement.  Atmospheric dispersion of the odour emissions and the resulting odour
concentrations at potentially sensitive receptor locations in the vicinity of the
proposed site were modelled using the Breeze AERMOD “new generation” model. 

2.  BACKGROUND AIR QUALITY

The Environmental Statement describes the current air quality in the environs of the 
site in detail.  Potential odour sources include industrial units immediately to the north 
and to the south-east of the proposed site, and agricultural activities in the general 
area.

3.  ODOUR EMISSIONS MODELLING 

3.1  Introduction 

The decomposition of organic wastes leads to the generation of landfill gas (LFG),
which consists primarily of methane, carbon dioxide and other non-odorous bulk 
gases.  However, LFG also contains a large number of trace gas constituents that
include potentially odorous compounds occurring at low concentrations. The rate of 
generation of LFG and the emission of its odorous components into the atmosphere
from the proposed landfill surface were modeled using the GasSim2 model.

The GasSim2 model requires information on waste input rates throughout the lifetime
of the site, the mix of the waste (domestic, commercial, etc), aspects of the
engineering design and other parameters in order to estimate LFG generation rates
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for a period of up to 150 years into the future.  The model then predicts the rate of
LFG flux to the environment (and its potentially odorous trace components), taking 
into account the odour concentration of the raw LFG, gas containment, collection,
flaring, energy recovery, and biological methane oxidation.  For each GasSim2 
simulation, 500 iterations were conducted, providing a distribution of model outputs
reflecting the distributions of the various model inputs.  The outputs, i.e., the odour 
emission rates, are presented as 95th percentiles, which represent reasonable worst-
case values, and 50th percentiles, which represent average or more typical values. 

3.2  Model Parameterisation

Model parameters and justifications are provided in full in Appendix 1.  Assumed
values and distributions for key parameters are described below.

For modelling purposes, it has been assumed that landfilling would occur for a period
of 16 years.  This is towards the low end of the anticipated 15 – 20 year lifespan
range, leading to annual waste input rates towards the high end of the possible
range.  It has been assumed that the available total void space of 2,616,425 m3

would be filled at a constant rate over the 16 year lifespan.  The annual input rate in
terms of waste tonnage has been assumed to range from 98,116 to 147,174 tonnes, 
corresponding to waste densities of 600 kg.m-3 and 900 kg.m-3, respectively.

Wastes would be deposited sequentially in the four proposed cells in two cycles 
(Table 1). The first cycle would involve the sequential infilling to ground level of the
void space created by quarrying activities.  The second cycle would involve waste
inputs above the original ground levels. 

Table 1.  Assumed Waste Input Sequence 

Cell Cycle 1 Cycle 2 

Cell 1 2009 – 2010 2019 – 2020
Cell 2 2011 – 2012 2021 – 2022
Cell 3 2013 – 2014 2023 – 2024
Cell 4 2015 – 2018

It has been assumed that approximately two-thirds of the wastes would arise from
domestic sources (66%), and that the remaining one-third would arise equally from 
commercial (17%) and industrial (16%) sources.  In order to account for the input of
soils or similar materials as daily cover soils, it has been assumed that 1% of the
wastes are inert.  (Note that the beneficial effects of daily cover with respect to the 
suppression of odour emissions has not been accounted for in the model.]  Within
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these categories, waste compositions have been set at the default GasSim2 values 
for the year of waste input.

Odour concentrations in raw LFG have been set at default GasSim2 values.

Details of the gas containment and collection infrastructure have been determined
from the Design Statement.  Assumed installation dates and specifications for the
temporary and permanent caps, liner and gas collection system are shown in Table
2.  Temporary caps are assumed to be installed in the year following completion of 
the first cycle of infilling in each cell. Permanent caps are assumed to be installed in
the year following completion of the second cycle of infilling in each cell.  Gas
collection was assumed to commence in the second year of the first cycle of infilling
in each cell.  Gas collection efficiencies were set at GasSim2 default values for
permanent systems: 

Details regarding the gas combustion and utilisation plant are not critical to the
assessment, because flare and engine emissions do not contribute significantly to
potential odour impacts.  The combustion process degrades the odorous chemicals 
within the incoming landfill gas.  It was determined that one flare and two engines 
would be capable of treating the predicted levels of LFG generation throughout the
lifespan of the site.

Table 2.  Assumed Engineering Controls 

Model Parameter Cell 1 Cell 2 Cell 3 Cell 4 

Installation Dates 
Temporary Cap 2011 2013 2015 2019
Permanent Cap 2021 2023 2025 2019
Gas Collection 2010 2012 2014 2016

Specifications

Temporary Cap 
Thickness (m) Single (0.3)

Hydraulic conductivity (m.sec-1) Uniform (1.0e-06,1.0e-07)
Permanent Cap 

Thickness (m) Single(1)
 Hydraulic conductivity (m.sec-1) Single (1.0e-8)

Liner
Clay:

Thickness (m) Single (0.5)
 Hydraulic conductivity (m.sec-1) Single (1.0e-09)

Geomembrane:
Thickness (m) Single(0.0015)

 Hydraulic conductivity (m.sec-1) Loguniform(1.0e-15, 1.0e-13)

3



3.3  Model Outputs 

Total LFG generation rates throughout the lifetime of the site are shown in Figure 1.
It can be seen that predicted generation rates peak at approximately 1000 m3.hr-1 in 
2025, the year following completion of infilling. 

Odour emission rates for each of the four cells are shown in Figures 2 – 5.  Total
rates for the site as a whole are shown in Figure 6.  The odour emission rates are 
expressed in odour units (OU) per hour.  An OU is defined as “the amount of
odorant(s) that, when evaporated into 1 cubic metre of neutral gas at standard 
conditions, elicits a physiological response from a panel . . . equivalent to that elicited
by one European Reference Odour Mass . . .”1

It can be seen from Figures 2 – 5 that peak rates are predicted to occur during the 
final year of the first cycle of infilling in each cell (second cycle in Cell 4).  Thereafter, 
emission rates decline as the temporary caps are installed, the gas collection
efficiency increases and, after 2025, the generation rate decreases.  The total odour
emission rate for the site as a whole is predicted to peak in 2018, corresponding to
the peak for Cell 4 (Figure 6).

Predicted 50th and 95th percentile odour emission rates during the peak years for 
each of the cells are provided in Table 3a.  The rates normalised according to the
surface area of each cell are provided in Table 3b.

1 Environment Agency.  2002. Integrated Pollution Prevention and Control.  Horizontal
Guidance for Odour, Part 1 – Regulation and Permitting, Part 2- Assessment and Control.
Technical Guidance Note IPPC H4. Draft, October 2002. 
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Table 3.  Predicted Peak Odour Emission Rates 

a)  OU.hr-1

Cell 1 Cell 2 Cell 3 Cell 4 
Peak year 2010 2012 2014 2018

50th %ile 95th %ile 50th %ile 95th %ile 50th %ile 95th %ile 50th %ile 95th %ile

2010 7.35 x 106 1.27 x 107 0 0 0 0 0 0
2012 3.79 x 106 7.21 x 106 5.91 x 106 1.07 x 107 0 0 0 0
2014 2.33 x 106 4.76 x 106 3.51 x 106 6.79 x 106 4.73 x 106 7.75 x 106 0 0
2018 8.64 x 105 2.12 x 106 1.31 x 106 2.81 x 106 1.66 x 106 3.35 x 106 1.07 x 107 1.87 x 107

b)  OU.m-2.sec-1

Cell 1 Cell 2 Cell 3 Cell 4 
Surface

Area 25,178 m2 21,734 m2 29,011 m2 20,370 m2

Peak year 2010 2012 2014 2018
50th %ile 95th %ile 50th %ile 95th %ile 50th %ile 95th %ile 50th %ile 95th %ile

2010 0.081 0.140 0 0 0 0 0 0
2012 0.042 0.080 0.076 0.137 0 0 0 0
2014 0.026 0.053 0.045 0.087 0.045 0.074 0 0
2018 0.010 0.023 0.017 0.036 0.016 0.032 0.255 0.146

4.  ATMOSPHERIC DISPERSION MODELLING

4.1  Methods 

Atmospheric dispersion of odour emissions was modelled using Breeze AERMOD. 
AERMOD is one of the “new generation” models recommended for odour modelling 
by the Environment Agency.2   The model was used to predict odour concentrations3

in the breathing zone (2m above the ground surface) at potentially sensitive off-site 
receptor locations. 

2 Environment Agency.  2002. Integrated Pollution Prevention and Control.  Horizontal
Guidance for Odour, Part 1 – Regulation and Permitting, Part 2- Assessment and Control.
Technical Guidance Note IPPC H4. Draft, October 2002. 
3 The odour concentration is defined as “The amount of odour present in a cubic metre of 
sample gas at standard conditions. The odour concentration is measured in European odour
units (ouEm-3). The odour concentration at the detection threshold is defined to be 1 ouE m-3. If
an odour sample has been diluted in an olfactometer by a factor of 10,000 to reach the 
detection threshold, then the concentration of the original sample is 10,000 odour units.”
(Envionment Agency, H4 Guidance)
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Odour emissions were modelled as four area sources corresponding to the four cells, 
using the 50th and 95th percentile odour emission rates predicted by GasSim2 for the 
peak years for each cell (Table 3).  AERMOD is ideally suited for such modelling
because the irregular outline of the different cells can be easily “mapped” as input to 
the model. 

AERMOD requires hourly sequential meteorological data for the nearest 
representative met station.  Meteorological data for the year 2006 were obtained from
Hawarden Airport.  Cloud cover data were not available for Hawarden, and so were
obtained for Liverpool (87%) and Manchester (13%) airports.  The Hawarden wind
rose for 2006 (Figure 7) is similar to that for 2005 (Figure 8), being dominated by 
winds from the south-east, suggesting that the 2006 data are representative of 
conditions during previous years.

AERMOD models were run using local Ordnance Survey terrain data obtained from
the eMapSite website.

Predicted odour concentrations were expressed as the 98th percentiles of the
distribution of hourly predicted values, as per Environment Agency Guidance.4

The background concentration was set at zero OU.m-3 for assessment purposes, in
accordance with Environment Agency guidance, which states that: 

“Odours are not generally additive in the same way as noise. A “new” odour
cannot be added to an existing background or “ambient” odour level to give a 
figure for total odour.“5

This is because the brain has a tendency to screen out odours that are normally
present in the environment, leading to a tolerance to a constant background of local
odours.

4.2  Model Predictions 

Predicted 98th percentile odour concentrations based on 50th percentile and 95th

percentile odour emissions rates are provided in Table 4 for each identified
potentially sensitive receptor location.

4 Environment Agency.  2002. Integrated Pollution Prevention and Control.  Horizontal
Guidance for Odour, Part 1 – Regulation and Permitting, Part 2- Assessment and Control.
Technical Guidance Note IPPC H4. Draft, October 2002. 
5 Environment Agency.  2002. Integrated Pollution Prevention and Control.  Horizontal
Guidance for Odour, Part 1 – Regulation and Permitting, Part 2- Assessment and Control.
Technical Guidance Note IPPC H4. Draft, October 2002. 
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The annoyance potential for a mixture of odorous chemicals, or the likelihood that
exposures will lead to a “reasonable cause for annoyance” in the exposed
population, depends in part on the offensiveness of the odour.  The H4 Guidance
suggests an indicative criterion of 1.5 OU.m-3 for odours from putrescible wastes. 
This criterion has been used an indicator of potential odour nuisance for residential 
receptors, the Holiday Inn and the Shell Service Station.  A criterion of 3 OU.m-3 has
been used as an indicator for industrial/business receptors to reflect their less
sensitive nature.

Predicted odour concentrations based on typical (50th percentile) odour emission
rates were below indicative criteria for all modelled years and all receptors (Table 
4a).

Predicted odour concentrations based on reasonable upper-bound (95th percentile) 
odour emission rates were below indicative criteria for all modelled years and all
receptors, with the exception of the business/industrial area immediately to the north 
of the site, Alltami House and Penfold Cottage for the year 2018 (Table 4b).  These
three receptors are located to the north and north-west of the landfill, and their
potential susceptibility reflects the predominance of south-easterly winds in the
general area.  Figure 9 shows a contour plot of the odour concentrations for the year
2018.

The above predictions assumed that the emission sources occur at ground-level
determined from the OS terrain map.  This is appropriate for the peak years of 2010, 
2012 and 2014, when landfilling would be at or below ground levels.  However, 
landfilling operations would be at elevated levels in Cell 4 during the peak year of
2018.  Therefore, the model for 2018 has been repeated, assuming that the Cell 4
surface is elevated at 15m above ground level.  Predicted odour concentrations at
the business/industrial area to the north, Alltami House and Penfold Cottage were
lower than previously modelled, but still slightly higher than indicative criteria.
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Figure 8.  Wind Rose for 2005 
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Table 4.  Predicted 98th Percentile Odour Concentrations During Peak Years
(OU.m-3)

a)  50th percentile odour emission rates 

Peak Year Receptor 2010 2012 2014 2018
Critical
Level

Parry’s Cottages 0.06 0.46 0.74 0.39
Holiday Inn 0.40 0.44 0.35 0.41
Shell Service Station 0.69 0.54 0.40 0.54
The Box 0.51 0.41 0.44 0.66
Alltami House 0.19 0.30 0.41 1.18
Penfold Cottage 0.19 0.28 0.38 1.02
Ewloe Wood House 0.22 0.25 0.32 0.75

1.5

Ewloe Barns Industrial
Estate 0.03 0.11 0.22 0.15

SCANIA and other
business/industrial units
(to north of site)

0.70 0.72 0.64 2.89

FCC and other office/ 
business units to south-
west of site

0.07 0.14 0.32 0.23

3

b)  95th percentile odour emission rates 

Peak Year Receptor 2018

2010 2012 2014 Ground-
level

Source

Elevated
Source

Critical
Level

Parry’s Cottages 0.11 0.83 1.26 0.74 0.77
Holiday Inn 0.70 0.84 0.66 0.78 0.71
Shell Service Station 1.19 1.00 0.78 1.01 0.85
The Box 0.88 0.77 0.80 1.19 1.01
Alltami House 0.32 0.56 0.72 2.13 1.74
Penfold Cottage 0.33 0.53 0.67 1.83 1.55
Ewloe Wood House 0.37 0.45 0.59 1.35 1.27

1.5

Ewloe Barns Industrial
Estate 0.05 0.20 0.37 0.29 0.30

SCANIA and other
business/industrial
units (to north of site) 

1.21 1.32 1.19 5.12 3.92

FCC and other office/ 
business units to
south-west of site 

0.12 0.26 0.55 0.44 0.50

3
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5.  EVALUATION OF IMPACT SIGNIFICANCE

According to National Society for Clean Air (NSCA) guidance for development
control, there are three aspects of the potential impacts of planning proposals that
need to be taken into account when determining significance:6

• the absolute concentrations in relation to air quality objectives; 
• the magnitude of the change; and 
• the number of people exposed to the changes. 

Whilst there are no statutory air quality objectives relating to odour, the Environment
Agency have suggested an indicative criterion of 1.5 OU.m-3 for use in odour 
assessments for waste sites.  This criterion has been used in the current assessment
for residential and other sensitive receptors, and adjusted to 3 OU.m-3 for industrial
receptors.  The odour emissions and atmospheric dispersion models for the
proposed site suggest that landfilling activities would not result in exceedances of
odour criteria, apart from during a limited peak period during the latter stages of
landfilling in Cell 4, and then only when one assumes upper-bound odour emission
rates.

Predicted upper-bound 98th percentile odour concentrations during peak years
ranged from <1 to 5 OU.m-3 at sensitive receptor locations. Such odour
concentrations are below those for normal background odours such as from traffic,
grass cutting, plants, etc., which range from 5 to 40 OU.m-3.7

There are few, scattered properties in the vicinity of the proposed site.  The odour 
assessment predicted odour concentrations in excess of indicative odour criteria at 
only three receptor locations, including one industrial/business area immediately to
the north of the site.  Thus, in terms of the NSCA criterion relating to the number of
people exposed to the emissions, relatively few people would be affected.

Given the small magnitude of the predicted odour concentrations in relation to odour
criterion concentrations and background odours, the few receptors potentially 
affected, and the limited duration of the potential impacts, it is considered that the
potential impact of the proposals would be intermittent and localised, and of minor 
significance, in the absence of appropriate odour control measures. 

6 NSCA.  2006. Development Control: Planning for Air Quality.  Updated guidance from
NSCA on dealing with air quality concerns within the development control process.
7 Wijnen H.  1986.  Air Quality Standards on Odours in the Netherlands. VDI Berichte 561: 
365-385.  Cited in the H4 Guidance, Part 1.
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6.  SCOPE FOR MITIGATION

Whilst the odour emissions and atmospheric dispersion models used in the odour
assessment account for the containment, collection and treatment of LFG, they do
not incorporate all the odour control measures described in the Odour Management
Plan.  Additional control measures not considered in the quantitative assessment 
include:

• application of inert cover materials over deposited waste at the end of
each working day; 

• application of odour suppressants and masking agents, where necessary;

• limitation of active working area to within 900m2;

• immediate burial of particularly odorous waste materials; and 

• pre-treatment of non-hazardous waste, which will be required from 1st

October 2007. 

The Odour Management Plan would be agreed and regulated by the Environment
Agency under the PPC permitting process, along with an odour monitoring
programme.  Implementation of the measures incorporated in these plans would 
ensure that odour emissions are minimised to within or below the levels predicted by
the odour assessment models.

Given the minor significance of the potential odour emissions, and the 
implementation of the range of odour control measures incorporated in the Odour
Management Plan, it is considered that the residual odour impacts could be
managed to negligible levels.

7.  CONCLUSIONS

Detailed odour emissions and atmospheric dispersion model predictions indicate
that, assuming upper-bound emission rates, odour concentrations may slightly
exceed indicative acceptable odour criteria at a limited number of sensitive receptor
locations during a limited period of the site development plan, i.e, in 2018, towards 
the end of landfilling operations at Cell 4.  The models may have over-estimated the
odour concentrations associated with Cell 4, because no account was made for
differences in the sizes of the respective cells. Cell 4 would be the smallest of the 
four cells, and so emissions rates are likely to be lower than those predicted.
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Given the small magnitude of the predicted odour concentrations in relation to odour
criterion concentrations and background odours, the few receptors potentially 
affected, and the limited duration of the potential impacts, it is considered that the
potential impact of the proposals would be intermittent and localised, and of minor 
significance, in the absence of appropriate odour control measures. 

Through the implementation of the range of odour control measures incorporated in 
the Odour Management Plan, which would be agreed and regulated by the
Environment Agency under the PPC permitting process, it is considered that potential 
odour impacts would be manageable to negligible levels. 
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FIGURE 2 



Cell 1: Odour Units (Predicted) - Surface Emissions
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FIGURE 3 



Cell 2: Odour Units (Predicted) - Surface Emissions
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FIGURE 4 



Cell 3: Odour Units (Predicted) - Surface Emissions
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FIGURE 5 



Cell 4: Odour Units (Predicted) - Surface Emissions
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FIGURE 6 



Total: Odour Units (Predicted) - Surface Emissions
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FIGURE 7 
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FIGURE 9 
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APPENDIX 1 



C:\Julia\Parry Quarry\parry1 average moisture.gss 19/05/2007 10:23:44 1/14

ProjectDetails
Project Name Parry Quarry
Client Robin Jones & Sons Ltd
Model C:\Julia\Parry Quarry\parry1 average moisture.gss
Model Date 19/05/2007 10:23:44
Comments Odour assessment for planning proposals
Start Year 2009
Operation Period 16
Simulation Period 150
Iterations 500

Simulate Land Raise
Confined Migration Pathway

Waste Composition
Year Composition
2009 England 2000-2010 waste streams
Newspapers
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(48.5)
Hemi-Cellulose (%) SINGLE(9.0)
Decomposition (%) SINGLE(35.0)
Magazines
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(42.3)
Hemi-Cellulose (%) SINGLE(9.4)
Decomposition (%) SINGLE(46.0)
Other paper
Domestic SINGLE(19.8)
Civic Amenity SINGLE(3.3)
Commercial SINGLE(28.8)
Industrial SINGLE(8.8)
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(87.4)
Hemi-Cellulose (%) SINGLE(8.4)
Decomposition (%) SINGLE(98.0)
Liquid cartons
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Card packaging
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Other card
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Wood
Domestic SINGLE(3.0)
Civic Amenity SINGLE(11.2)
Commercial SINGLE(3.3)
Industrial SINGLE(5.0)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(21.0)
Hemi-Cellulose (%) SINGLE(11.0)
Decomposition (%) SINGLE(75.0)
Textiles
Domestic SINGLE(3.3)
Civic Amenity SINGLE(2.3)
Commercial SINGLE(1.1)
Industrial SINGLE(0.3)
Water (%) SINGLE(25.0)
Cellulose (%) SINGLE(20.0)
Hemi-Cellulose (%) SINGLE(20.0)
Decomposition (%) SINGLE(50.0)
Disposable nappies
Domestic SINGLE(3.3)
Civic Amenity SINGLE(2.9)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Other misc. combustibles
Domestic SINGLE(0.3)
Civic Amenity SINGLE(4.2)
Commercial SINGLE(10.4)
Industrial SINGLE(17.7)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
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Decomposition (%) SINGLE(50.0)
Garden waste
Domestic SINGLE(16.0)
Civic Amenity SINGLE(32.1)
Commercial SINGLE(9.8)
Industrial SINGLE(4.7)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(25.7)
Hemi-Cellulose (%) SINGLE(13.0)
Decomposition (%) SINGLE(62.0)
Other putrescible
Domestic SINGLE(25.6)
Civic Amenity SINGLE(14.8)
Commercial SINGLE(10.4)
Industrial SINGLE(6.8)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(55.4)
Hemi-Cellulose (%) SINGLE(7.2)
Decomposition (%) SINGLE(76.0)
10mm fines
Domestic SINGLE(4.1)
Civic Amenity SINGLE(1.2)
Commercial SINGLE(1.9)
Industrial SINGLE(0.5)
Water (%) SINGLE(40.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Sewage sludge
Sewage Sludge SINGLE(100.0)
Water (%) SINGLE(70.0)
Cellulose (%) SINGLE(14.0)
Hemi-Cellulose (%) SINGLE(14.0)
Decomposition (%) SINGLE(75.0)
Composted organic material
Composted Organic Material SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) UNIFORM(7.47, 9.59)
Hemi-Cellulose (%) UNIFORM(7.47, 9.59)
Decomposition (%) SINGLE(57.0)
Incinerator ash
Commercial SINGLE(0.2)
Industrial SINGLE(25.5)
Incinerator Ash SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Hemi-Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Decomposition (%) SINGLE(57.0)
Non degradable
Domestic SINGLE(24.6)
Civic Amenity SINGLE(28.0)
Commercial SINGLE(34.1)
Industrial SINGLE(30.7)
Inert SINGLE(100.0)
Water (%) SINGLE(0.0)
Cellulose (%) SINGLE(0.0)
Hemi-Cellulose (%) SINGLE(0.0)
Decomposition (%) SINGLE(0.0)
Calcium Sulphate (%)
Domestic TRIANGULAR(0.2, 0.35, 2.3)
Civic Amenity TRIANGULAR(0.2, 0.35, 2.3)
Composted Organic Material TRIANGULAR(0.2, 0.35, 2.3)
Incinerator Ash TRIANGULAR(0.2, 0.35, 2.3)
Residues from MRF TRIANGULAR(0.2, 0.35, 2.3)
Recycling Schemes TRIANGULAR(0.2, 0.35, 2.3)
Chemical Sludge TRIANGULAR(0.2, 0.35, 2.3)
Industrial Liquid Waste TRIANGULAR(0.2, 0.35, 2.3)
Iron (%)
Domestic TRIANGULAR(0.3, 4.8, 8.2)
Civic Amenity TRIANGULAR(0.3, 4.8, 8.2)
Commercial TRIANGULAR(0.3, 4.8, 8.2)
Industrial TRIANGULAR(0.3, 4.8, 8.2)
Inert TRIANGULAR(0.3, 4.8, 8.2)
Liquid Inert TRIANGULAR(0.3, 4.8, 8.2)
Sewage Sludge TRIANGULAR(0.3, 4.8, 8.2)
Composted Organic Material TRIANGULAR(0.3, 4.8, 8.2)
Incinerator Ash TRIANGULAR(0.3, 4.8, 8.2)
Residues from MRF TRIANGULAR(0.3, 4.8, 8.2)
Recycling Schemes TRIANGULAR(0.3, 4.8, 8.2)
Chemical Sludge TRIANGULAR(0.3, 4.8, 8.2)
Industrial Liquid Waste TRIANGULAR(0.3, 4.8, 8.2)
User Defined 1 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 2 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 3 TRIANGULAR(0.3, 4.8, 8.2)
2010 England 2010-2013 waste streams
Newspapers
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Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(48.5)
Hemi-Cellulose (%) SINGLE(9.0)
Decomposition (%) SINGLE(35.0)
Magazines
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(42.3)
Hemi-Cellulose (%) SINGLE(9.4)
Decomposition (%) SINGLE(46.0)
Other paper
Domestic SINGLE(14.9)
Civic Amenity SINGLE(3.3)
Commercial SINGLE(28.8)
Industrial SINGLE(8.8)
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(87.4)
Hemi-Cellulose (%) SINGLE(8.4)
Decomposition (%) SINGLE(98.0)
Liquid cartons
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Card packaging
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Other card
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Wood
Domestic SINGLE(2.3)
Civic Amenity SINGLE(11.2)
Commercial SINGLE(3.3)
Industrial SINGLE(5.0)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(21.0)
Hemi-Cellulose (%) SINGLE(11.0)
Decomposition (%) SINGLE(75.0)
Textiles
Domestic SINGLE(2.5)
Civic Amenity SINGLE(2.3)
Commercial SINGLE(1.1)
Industrial SINGLE(0.3)
Water (%) SINGLE(25.0)
Cellulose (%) SINGLE(20.0)
Hemi-Cellulose (%) SINGLE(20.0)
Decomposition (%) SINGLE(50.0)
Disposable nappies
Domestic SINGLE(2.5)
Civic Amenity SINGLE(2.9)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Other misc. combustibles
Domestic SINGLE(0.2)
Civic Amenity SINGLE(4.2)
Commercial SINGLE(10.4)
Industrial SINGLE(17.7)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Garden waste
Domestic SINGLE(12.0)
Civic Amenity SINGLE(32.1)
Commercial SINGLE(9.8)
Industrial SINGLE(4.7)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(25.7)
Hemi-Cellulose (%) SINGLE(13.0)
Decomposition (%) SINGLE(62.0)
Other putrescible
Domestic SINGLE(19.2)
Civic Amenity SINGLE(14.8)
Commercial SINGLE(10.4)
Industrial SINGLE(6.8)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(55.4)
Hemi-Cellulose (%) SINGLE(7.2)
Decomposition (%) SINGLE(76.0)
10mm fines
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Domestic SINGLE(3.1)
Civic Amenity SINGLE(1.2)
Commercial SINGLE(1.9)
Industrial SINGLE(0.5)
Water (%) SINGLE(40.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Sewage sludge
Sewage Sludge SINGLE(100.0)
Water (%) SINGLE(70.0)
Cellulose (%) SINGLE(14.0)
Hemi-Cellulose (%) SINGLE(14.0)
Decomposition (%) SINGLE(75.0)
Composted organic material
Composted Organic Material SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) UNIFORM(7.47, 9.59)
Hemi-Cellulose (%) UNIFORM(7.47, 9.59)
Decomposition (%) SINGLE(57.0)
Incinerator ash
Commercial SINGLE(0.2)
Industrial SINGLE(25.5)
Incinerator Ash SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Hemi-Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Decomposition (%) SINGLE(57.0)
Non degradable
Domestic SINGLE(43.3)
Civic Amenity SINGLE(28.0)
Commercial SINGLE(34.1)
Industrial SINGLE(30.7)
Inert SINGLE(100.0)
Water (%) SINGLE(0.0)
Cellulose (%) SINGLE(0.0)
Hemi-Cellulose (%) SINGLE(0.0)
Decomposition (%) SINGLE(0.0)
Calcium Sulphate (%)
Domestic TRIANGULAR(0.2, 0.35, 2.3)
Civic Amenity TRIANGULAR(0.2, 0.35, 2.3)
Composted Organic Material TRIANGULAR(0.2, 0.35, 2.3)
Incinerator Ash TRIANGULAR(0.2, 0.35, 2.3)
Residues from MRF TRIANGULAR(0.2, 0.35, 2.3)
Recycling Schemes TRIANGULAR(0.2, 0.35, 2.3)
Chemical Sludge TRIANGULAR(0.2, 0.35, 2.3)
Industrial Liquid Waste TRIANGULAR(0.2, 0.35, 2.3)
Iron (%)
Domestic TRIANGULAR(0.3, 4.8, 8.2)
Civic Amenity TRIANGULAR(0.3, 4.8, 8.2)
Commercial TRIANGULAR(0.3, 4.8, 8.2)
Industrial TRIANGULAR(0.3, 4.8, 8.2)
Inert TRIANGULAR(0.3, 4.8, 8.2)
Liquid Inert TRIANGULAR(0.3, 4.8, 8.2)
Sewage Sludge TRIANGULAR(0.3, 4.8, 8.2)
Composted Organic Material TRIANGULAR(0.3, 4.8, 8.2)
Incinerator Ash TRIANGULAR(0.3, 4.8, 8.2)
Residues from MRF TRIANGULAR(0.3, 4.8, 8.2)
Recycling Schemes TRIANGULAR(0.3, 4.8, 8.2)
Chemical Sludge TRIANGULAR(0.3, 4.8, 8.2)
Industrial Liquid Waste TRIANGULAR(0.3, 4.8, 8.2)
User Defined 1 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 2 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 3 TRIANGULAR(0.3, 4.8, 8.2)
2011 England 2010-2013 waste streams
2012 England 2010-2013 waste streams
2013 England 2013-2020 waste streams
Newspapers
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(48.5)
Hemi-Cellulose (%) SINGLE(9.0)
Decomposition (%) SINGLE(35.0)
Magazines
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(42.3)
Hemi-Cellulose (%) SINGLE(9.4)
Decomposition (%) SINGLE(46.0)
Other paper
Domestic SINGLE(9.9)
Civic Amenity SINGLE(3.3)
Commercial SINGLE(28.8)
Industrial SINGLE(8.8)
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(87.4)
Hemi-Cellulose (%) SINGLE(8.4)
Decomposition (%) SINGLE(98.0)
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Liquid cartons
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Card packaging
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Other card
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Wood
Domestic SINGLE(1.5)
Civic Amenity SINGLE(11.2)
Commercial SINGLE(3.3)
Industrial SINGLE(5.0)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(21.0)
Hemi-Cellulose (%) SINGLE(11.0)
Decomposition (%) SINGLE(75.0)
Textiles
Domestic SINGLE(1.7)
Civic Amenity SINGLE(2.3)
Commercial SINGLE(1.1)
Industrial SINGLE(0.3)
Water (%) SINGLE(25.0)
Cellulose (%) SINGLE(20.0)
Hemi-Cellulose (%) SINGLE(20.0)
Decomposition (%) SINGLE(50.0)
Disposable nappies
Domestic SINGLE(1.7)
Civic Amenity SINGLE(2.9)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Other misc. combustibles
Domestic SINGLE(0.2)
Civic Amenity SINGLE(4.2)
Commercial SINGLE(10.4)
Industrial SINGLE(17.7)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Garden waste
Domestic SINGLE(8.0)
Civic Amenity SINGLE(32.1)
Commercial SINGLE(9.8)
Industrial SINGLE(4.7)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(25.7)
Hemi-Cellulose (%) SINGLE(13.0)
Decomposition (%) SINGLE(62.0)
Other putrescible
Domestic SINGLE(12.8)
Civic Amenity SINGLE(14.8)
Commercial SINGLE(10.4)
Industrial SINGLE(6.8)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(55.4)
Hemi-Cellulose (%) SINGLE(7.2)
Decomposition (%) SINGLE(76.0)
10mm fines
Domestic SINGLE(2.1)
Civic Amenity SINGLE(1.2)
Commercial SINGLE(1.9)
Industrial SINGLE(0.5)
Water (%) SINGLE(40.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Sewage sludge
Sewage Sludge SINGLE(100.0)
Water (%) SINGLE(70.0)
Cellulose (%) SINGLE(14.0)
Hemi-Cellulose (%) SINGLE(14.0)
Decomposition (%) SINGLE(75.0)
Composted organic material
Composted Organic Material SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) UNIFORM(7.47, 9.59)



C:\Julia\Parry Quarry\parry1 average moisture.gss 19/05/2007 10:23:44 6/14

Hemi-Cellulose (%) UNIFORM(7.47, 9.59)
Decomposition (%) SINGLE(57.0)
Incinerator ash
Commercial SINGLE(0.2)
Industrial SINGLE(25.5)
Incinerator Ash SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Hemi-Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Decomposition (%) SINGLE(57.0)
Non degradable
Domestic SINGLE(62.1)
Civic Amenity SINGLE(28.0)
Commercial SINGLE(34.1)
Industrial SINGLE(30.7)
Inert SINGLE(100.0)
Water (%) SINGLE(0.0)
Cellulose (%) SINGLE(0.0)
Hemi-Cellulose (%) SINGLE(0.0)
Decomposition (%) SINGLE(0.0)
Calcium Sulphate (%)
Domestic TRIANGULAR(0.2, 0.35, 2.3)
Civic Amenity TRIANGULAR(0.2, 0.35, 2.3)
Composted Organic Material TRIANGULAR(0.2, 0.35, 2.3)
Incinerator Ash TRIANGULAR(0.2, 0.35, 2.3)
Residues from MRF TRIANGULAR(0.2, 0.35, 2.3)
Recycling Schemes TRIANGULAR(0.2, 0.35, 2.3)
Chemical Sludge TRIANGULAR(0.2, 0.35, 2.3)
Industrial Liquid Waste TRIANGULAR(0.2, 0.35, 2.3)
Iron (%)
Domestic TRIANGULAR(0.3, 4.8, 8.2)
Civic Amenity TRIANGULAR(0.3, 4.8, 8.2)
Commercial TRIANGULAR(0.3, 4.8, 8.2)
Industrial TRIANGULAR(0.3, 4.8, 8.2)
Inert TRIANGULAR(0.3, 4.8, 8.2)
Liquid Inert TRIANGULAR(0.3, 4.8, 8.2)
Sewage Sludge TRIANGULAR(0.3, 4.8, 8.2)
Composted Organic Material TRIANGULAR(0.3, 4.8, 8.2)
Incinerator Ash TRIANGULAR(0.3, 4.8, 8.2)
Residues from MRF TRIANGULAR(0.3, 4.8, 8.2)
Recycling Schemes TRIANGULAR(0.3, 4.8, 8.2)
Chemical Sludge TRIANGULAR(0.3, 4.8, 8.2)
Industrial Liquid Waste TRIANGULAR(0.3, 4.8, 8.2)
User Defined 1 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 2 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 3 TRIANGULAR(0.3, 4.8, 8.2)
2014 England 2013-2020 waste streams
2015 England 2013-2020 waste streams
2016 England 2013-2020 waste streams
2017 England 2013-2020 waste streams
2018 England 2013-2020 waste streams
2019 England 2013-2020 waste streams
2020 England 2020+ waste streams
Newspapers
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(48.5)
Hemi-Cellulose (%) SINGLE(9.0)
Decomposition (%) SINGLE(35.0)
Magazines
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(42.3)
Hemi-Cellulose (%) SINGLE(9.4)
Decomposition (%) SINGLE(46.0)
Other paper
Domestic SINGLE(6.9)
Civic Amenity SINGLE(3.3)
Commercial SINGLE(28.8)
Industrial SINGLE(8.8)
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(87.4)
Hemi-Cellulose (%) SINGLE(8.4)
Decomposition (%) SINGLE(98.0)
Liquid cartons
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Card packaging
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Other card
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)



C:\Julia\Parry Quarry\parry1 average moisture.gss 19/05/2007 10:23:44 7/14

Decomposition (%) SINGLE(64.0)
Wood
Domestic SINGLE(1.1)
Civic Amenity SINGLE(11.2)
Commercial SINGLE(3.3)
Industrial SINGLE(5.0)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(21.0)
Hemi-Cellulose (%) SINGLE(11.0)
Decomposition (%) SINGLE(75.0)
Textiles
Domestic SINGLE(1.2)
Civic Amenity SINGLE(2.3)
Commercial SINGLE(1.1)
Industrial SINGLE(0.3)
Water (%) SINGLE(25.0)
Cellulose (%) SINGLE(20.0)
Hemi-Cellulose (%) SINGLE(20.0)
Decomposition (%) SINGLE(50.0)
Disposable nappies
Domestic SINGLE(1.2)
Civic Amenity SINGLE(2.9)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Other misc. combustibles
Domestic SINGLE(0.1)
Civic Amenity SINGLE(4.2)
Commercial SINGLE(10.4)
Industrial SINGLE(17.7)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Garden waste
Domestic SINGLE(5.6)
Civic Amenity SINGLE(32.1)
Commercial SINGLE(9.8)
Industrial SINGLE(4.7)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(25.7)
Hemi-Cellulose (%) SINGLE(13.0)
Decomposition (%) SINGLE(62.0)
Other putrescible
Domestic SINGLE(9.0)
Civic Amenity SINGLE(14.8)
Commercial SINGLE(10.4)
Industrial SINGLE(6.8)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(55.4)
Hemi-Cellulose (%) SINGLE(7.2)
Decomposition (%) SINGLE(76.0)
10mm fines
Domestic SINGLE(1.4)
Civic Amenity SINGLE(1.2)
Commercial SINGLE(1.9)
Industrial SINGLE(0.5)
Water (%) SINGLE(40.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Sewage sludge
Sewage Sludge SINGLE(100.0)
Water (%) SINGLE(70.0)
Cellulose (%) SINGLE(14.0)
Hemi-Cellulose (%) SINGLE(14.0)
Decomposition (%) SINGLE(75.0)
Composted organic material
Composted Organic Material SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) UNIFORM(7.47, 9.59)
Hemi-Cellulose (%) UNIFORM(7.47, 9.59)
Decomposition (%) SINGLE(57.0)
Incinerator ash
Commercial SINGLE(0.2)
Industrial SINGLE(25.5)
Incinerator Ash SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Hemi-Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Decomposition (%) SINGLE(57.0)
Non degradable
Domestic SINGLE(73.5)
Civic Amenity SINGLE(28.0)
Commercial SINGLE(34.1)
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Industrial SINGLE(30.7)
Inert SINGLE(100.0)
Water (%) SINGLE(0.0)
Cellulose (%) SINGLE(0.0)
Hemi-Cellulose (%) SINGLE(0.0)
Decomposition (%) SINGLE(0.0)
Calcium Sulphate (%)
Domestic TRIANGULAR(0.2, 0.35, 2.3)
Civic Amenity TRIANGULAR(0.2, 0.35, 2.3)
Composted Organic Material TRIANGULAR(0.2, 0.35, 2.3)
Incinerator Ash TRIANGULAR(0.2, 0.35, 2.3)
Residues from MRF TRIANGULAR(0.2, 0.35, 2.3)
Recycling Schemes TRIANGULAR(0.2, 0.35, 2.3)
Chemical Sludge TRIANGULAR(0.2, 0.35, 2.3)
Industrial Liquid Waste TRIANGULAR(0.2, 0.35, 2.3)
Iron (%)
Domestic TRIANGULAR(0.3, 4.8, 8.2)
Civic Amenity TRIANGULAR(0.3, 4.8, 8.2)
Commercial TRIANGULAR(0.3, 4.8, 8.2)
Industrial TRIANGULAR(0.3, 4.8, 8.2)
Inert TRIANGULAR(0.3, 4.8, 8.2)
Liquid Inert TRIANGULAR(0.3, 4.8, 8.2)
Sewage Sludge TRIANGULAR(0.3, 4.8, 8.2)
Composted Organic Material TRIANGULAR(0.3, 4.8, 8.2)
Incinerator Ash TRIANGULAR(0.3, 4.8, 8.2)
Residues from MRF TRIANGULAR(0.3, 4.8, 8.2)
Recycling Schemes TRIANGULAR(0.3, 4.8, 8.2)
Chemical Sludge TRIANGULAR(0.3, 4.8, 8.2)
Industrial Liquid Waste TRIANGULAR(0.3, 4.8, 8.2)
User Defined 1 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 2 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 3 TRIANGULAR(0.3, 4.8, 8.2)
2021 England 2020+ waste streams
2022 England 2020+ waste streams
2023 England 2020+ waste streams
2024 England 2020+ waste streams
Justification: [Changed] Default GasSim2 waste stream compositions used for relevant year of waste inputs

Trace Gases
No Combustion Products Selected

Cell 1
Infiltration SINGLE(668.0)
Justification: [Changed] From Design Statement
Waste Input
Year AmountDepositied (t)
2009 UNIFORM(9.81E+04, 1.47E+05)
2010 UNIFORM(9.81E+04, 1.47E+05)
2011 SINGLE(0.0)
2012 SINGLE(0.0)
2013 SINGLE(0.0)
2014 SINGLE(0.0)
2015 SINGLE(0.0)
2016 SINGLE(0.0)
2017 SINGLE(0.0)
2018 SINGLE(0.0)
2019 UNIFORM(9.81E+04, 1.47E+05)
2020 UNIFORM(9.81E+04, 1.47E+05)
2021 SINGLE(0.0)
2022 SINGLE(0.0)
2023 SINGLE(0.0)
2024 SINGLE(0.0)
Justification: [Changed] Timing based on Site Development Plan; Input rates assume 2,616,425 available void 

space over 16 years; min input rate based on waste density of 600 kg/m3; max based on 
waste density of 900 kg/m3

Waste Breakdown
2009
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2010
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2011
2012
2013
2014
2015
2016
2017
2018
2019
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Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2020
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2021
2022
2023
2024
Justification: [Default] Default Value
Trace Gases
Source Gases Concentration [mg/m3]
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value
Waste Moisture Content
Moisture Content Average
Justification: [Changed] Assumed average
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value
Engineered Controls
Cap Single Clay
Cap Thickness SINGLE(1.0)
Cap Hydraulic Conductivity SINGLE(1.00E-08)
Justifications
Cap [Changed] From Design Statement
Cap Thickness [Changed] From Design Statement
Cap Hydraulic Conductivity [Changed] From Design Statement
liner Composite
First Layer:
Liner Thickness SINGLE(0.5)
Liner Hydraulic Conductivity SINGLE(1.00E-09)
Second Layer:
Liner 2 Thickness SINGLE(0.0015)
Liner 2 Hydraulic Conductivity LOGUNIFORM(1.00E-15, 1.00E-13)
Justifications
Liner [Changed] From Design Statement
Liner Thickness [Changed] From Design Statement
Liner Hydraulic Conductivit [Changed] From Design Statement
Justification: [Changed] Soil depth above cap = 0.15m, from Design Statement
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] GasSim2 calculation
Soil Depth SINGLE(0.15)
% Fissures SINGLE(10.0)
Land Raise Depth SINGLE(23.0)
Geosphere
Ground Surface (mAOD) 105
Water Table (mAOD) 92
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)

Cell 2
Infiltration SINGLE(668.0)
Justification: [Changed] From Design Statement
Waste Input
Year AmountDepositied (t)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
2011 UNIFORM(9.81E+04, 1.47E+05)
2012 UNIFORM(9.81E+04, 1.47E+05)
2013 SINGLE(0.0)
2014 SINGLE(0.0)
2015 SINGLE(0.0)
2016 SINGLE(0.0)
2017 SINGLE(0.0)
2018 SINGLE(0.0)
2019 SINGLE(0.0)
2020 SINGLE(0.0)
2021 UNIFORM(9.81E+04, 1.47E+05)
2022 UNIFORM(9.81E+04, 1.47E+05)
2023 SINGLE(0.0)
2024 SINGLE(0.0)
Justification: [Changed] See cell 1
Waste Breakdown
2009
2010
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2011
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2012
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2013
2014
2015
2016
2017
2018
2019
2020
2021
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2022
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2023
2024
Justification: [Default] Default Value
Trace Gases
Source Gases Concentration [mg/m3]
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value
Waste Moisture Content
Moisture Content Average
Justification: [Changed] Assumed average
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value
Engineered Controls
Cap Single Clay
Cap Thickness SINGLE(1.0)
Cap Hydraulic Conductivity SINGLE(1.00E-08)
Justifications
Cap [Changed] From Design Statement
Cap Thickness [Changed] From Design Statement
Cap Hydraulic Conductivity [Changed] From Design Statement
liner Composite
First Layer:
Liner Thickness SINGLE(0.5)
Liner Hydraulic Conductivity SINGLE(1.00E-09)
Second Layer:
Liner 2 Thickness SINGLE(0.0015)
Liner 2 Hydraulic Conductivity LOGUNIFORM(1.00E-15, 1.00E-13)
Justifications
Liner [Changed] From Design Statement
Liner Thickness [Changed] From Design Statement
Liner Hydraulic Conductivit [Changed] From Design Statement
Justification: [Changed] Soil depth above cap = 0.15m, from Design Statement
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] GasSim2 calculation
Soil Depth SINGLE(0.15)
% Fissures SINGLE(10.0)
Land Raise Depth SINGLE(26.0)
Geosphere
Ground Surface (mAOD) 108
Water Table (mAOD) 92
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)

Cell 3
Infiltration SINGLE(668.0)
Justification: [Changed] From Design Statement
Waste Input
Year AmountDepositied (t)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
2011 SINGLE(0.0)
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2012 SINGLE(0.0)
2013 UNIFORM(9.81E+04, 1.47E+05)
2014 UNIFORM(9.81E+04, 1.47E+05)
2015 SINGLE(0.0)
2016 SINGLE(0.0)
2017 SINGLE(0.0)
2018 SINGLE(0.0)
2019 SINGLE(0.0)
2020 SINGLE(0.0)
2021 SINGLE(0.0)
2022 SINGLE(0.0)
2023 UNIFORM(9.81E+04, 1.47E+05)
2024 UNIFORM(9.81E+04, 1.47E+05)
Justification: [Changed] See cell 1
Waste Breakdown
2009
2010
2011
2012
2013
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2014
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2015
2016
2017
2018
2019
2020
2021
2022
2023
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2024
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
Justification: [Default] Default Value
Trace Gases
Source Gases Concentration [mg/m3]
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value
Waste Moisture Content
Moisture Content Average
Justification: [Changed] Assumed average
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value
Engineered Controls
Cap Single Clay
Cap Thickness SINGLE(1.0)
Cap Hydraulic Conductivity SINGLE(1.00E-08)
Justifications
Cap [Changed] From Design Statement
Cap Thickness [Changed] From Design Statement
Cap Hydraulic Conductivity [Changed] From Design Statement
liner Composite
First Layer:
Liner Thickness SINGLE(0.5)
Liner Hydraulic Conductivity SINGLE(1.00E-09)
Second Layer:
Liner 2 Thickness SINGLE(0.0015)
Liner 2 Hydraulic Conductivity LOGUNIFORM(1.00E-15, 1.00E-13)
Justifications
Liner [Changed] From Design Statement
Liner Thickness [Changed] From Design Statement
Liner Hydraulic Conductivit [Changed] From Design Statement
Justification: [Changed] Soil depth above cap = 0.15m, from Design Statement
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] GasSim2 calculation
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Soil Depth SINGLE(0.15)
% Fissures SINGLE(10.0)
Land Raise Depth SINGLE(28.0)
Geosphere
Ground Surface (mAOD) 110
Water Table (mAOD) 92
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)

Cell 4
Infiltration SINGLE(668.0)
Justification: [Changed] From Design Statement
Waste Input
Year AmountDepositied (t)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
2011 SINGLE(0.0)
2012 SINGLE(0.0)
2013 SINGLE(0.0)
2014 SINGLE(0.0)
2015 UNIFORM(9.81E+04, 1.47E+05)
2016 UNIFORM(9.81E+04, 1.47E+05)
2017 UNIFORM(9.81E+04, 1.47E+05)
2018 UNIFORM(9.81E+04, 1.47E+05)
2019 SINGLE(0.0)
2020 SINGLE(0.0)
2021 SINGLE(0.0)
2022 SINGLE(0.0)
2023 SINGLE(0.0)
2024 SINGLE(0.0)
Justification: [Changed] See cell 1
Waste Breakdown
2009
2010
2011
2012
2013
2014
2015
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2016
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2017
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2018
Domestic SINGLE(66.0)
Commercial SINGLE(17.0)
Industrial SINGLE(16.0)
Inert SINGLE(1.0)
2019
2020
2021
2022
2023
2024
Justification: [Default] Default Value
Trace Gases
Source Gases Concentration [mg/m3]
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value
Waste Moisture Content
Moisture Content Average
Justification: [Changed] Assumed average
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value
Engineered Controls
Cap Single Clay
Cap Thickness SINGLE(1.0)
Cap Hydraulic Conductivity SINGLE(1.00E-08)
Justifications
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Cap [Changed] From Design Statement
Cap Thickness [Changed] From Design Statement
Cap Hydraulic Conductivity [Changed] From Design Statement
liner Composite
First Layer:
Liner Thickness SINGLE(0.5)
Liner Hydraulic Conductivity SINGLE(1.00E-09)
Second Layer:
Liner 2 Thickness SINGLE(0.0015)
Liner 2 Hydraulic Conductivity LOGUNIFORM(1.00E-15, 1.00E-13)
Justifications
Liner [Changed] From Design Statement
Liner Thickness [Changed] From Design Statement
Liner Hydraulic Conductivit [Changed] From Design Statement
Justification: [Changed] Soil depth above cap = 0.15m, from Design Statement
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] GasSim2 calculation
Soil Depth SINGLE(0.15)
% Fissures SINGLE(10.0)
Land Raise Depth SINGLE(21.0)
Geosphere
Ground Surface (mAOD) 103
Water Table (mAOD) 92
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)

Site Characteristics
Proportion to CO2 [%] SINGLE(50.0)
Justification: [Default] Default Value
Proportion to CH4 [%] SINGLE(50.0)
Justification: [Default] Default Value
Cellulose Decay Rates

Dry Average Wet
Slow SINGLE(0.013) SINGLE(0.046) SINGLE(0.076)
Moderate SINGLE(0.046) SINGLE(0.076) SINGLE(0.116)
Fast SINGLE(0.076) SINGLE(0.116) SINGLE(0.694)
Justification: [Default] Default Value

Gas Plant
Engine 1 Spark Ignition Engine
2009 to 2159 480 to 600 Downtime [%]: UNIFORM(3.0, 5.0)
Justification: [Changed] Not Justified
Destruction Efficiency CH4 [Default] Default Value
Destruction Efficiency H2 [Default] Default Value
Properties [Changed] GasSim2 default or typical values
Engine 2 Spark Ignition Engine
2009 to 2159 480 to 600 Downtime [%]: UNIFORM(3.0, 5.0)
Justification: [Changed] Not Justified
Destruction Efficiency CH4 [Default] Default Value
Destruction Efficiency H2 [Default] Default Value
Properties [Changed] GasSim2 default or typical values
Flare1 Flare
2009 to 2159 50 to 2000 Downtime [%]: UNIFORM(3.0, 5.0)
Justification: [Changed] Not Justified
Destruction Efficiency CH4 [Default] Default Value
Destruction Efficiency H2 [Default] Default Value
Properties [Changed] GasSim2 default or typical values
Engine/Flare Order [Changed] Use engines first, if sufficient LFG
Trace Gas Plant
Odour Units (Predicted)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Plant: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Justification: [Changed] Odour emissions only

Global Impact
Bulk Gases
Global Warming Potential
Carbon Dioxide [t]: 1
Methane [t carbon dioxoide]: 21
Hydrogen [t carbon dioxide]: 0
Justification: [Default] Default Value
Ozone Depletion Potential
Carbon Dioxide [t trichlorofluoromethane]: 0
Methane [t trichlorofluoromethane]: 0
Hydrogen [t trichlorofluoromethane]: 0
Justification: [Default] Default Value
Trace Gases
Gas Global Warming Potential
Odour Units (Predicted) 0 0

Lateral Migration
Bulk Gases
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Air Diffusion Coefficients
CO2 Dispersivity SINGLE(0.1613)
CH4 Dispersivity SINGLE(0.2192)
H2 Dispersivity #UNDEFINED?
Justification: [Default] Default Value
Geosphere
Cell Cell 1
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)
Cell Cell 2
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)
Cell Cell 3
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)
Cell Cell 4
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(15.0, 30.0)
Justification: [Changed] Typical values
Trace Gases
Gas Air Diffusion Coefficient
Odour Units (Predicted) #UNDEFINED?
Justification: [Default] Default Value

Exposure
Scenario: Residential without Plant Uptake
Year: 2009
Distance from boundary [m]: 0
Direction: North East
Emissions to model: 1,1,1,2-Tetrafluorochloroethane 
Gas Viscosity [N.hr/m2]: 0.000000005
Henry's law constant: 0
Soil Type: Loam
Soil Organic Matter [%]: 5
Wind speed above ground surface in 
ambient mixing zone [cm/s]:

12

Depth below ground to contaminated 
source zone [cm]:

1

Building Characteristics
Area of walls in living space [m2]: 186
Area of windows [m2]: 20
Area of floor [m2]: 74.1
Height of Living space [m]: 5.4
Air exchange rate (total exchanges per 
hour)

1

Perimeter of building [m]: 34.4
Air pressure inside house [Pa]: 101321.5
Area of house walls in cellar [m2]: 6.88
Height of subfloor void [m]: 0.5
Air pressure inside subfloor void [Pa]: 101325
Temperature inside house [C]: 565
Floor resistance [NH/m3]: 27.8
Average height of all openings [m]: 2
Building Materials
Material Total Porosity [cm3/cm3] Air-filled porosity [cm3/cm3] Thickness [m]
Hardcore 0.5 0.25 0.1
Blinding Sand 0.5 0.5 0.05
Concrete 0.068 0.034 0.1
Insulating layer (floors) 0.9 0.9 0.05
Brick (external walls) 0.5 0.25 0.1
Lightweight block (walls) 0.068 0.068 0.1
Insulating layer (walls) 0.9 0.9 0.055
Plasterboard (ceiling) 0.068 0.068 0.0125
Insulating layer (roof) 0.9 0.9 0.1
Screed (over beam/block floor) 0.068 0.068 0.05
Suspended timber floor 0.2 0.2 0.03
Justification: [Default] Default Value








































