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Assessing, Capturing and Utilising Methane An EU LIFE+ project
from Expired and Non-operational landfills for 2012-2015

Monitoring gas at closed landfills

Andrew Brunton (GGS)
LANDSS Land(fill Aftercare Forum, 21st October 2015
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= Demonstrate a technically and economically feasible approach to

capturing, utilising and mitigating methane from closed landfill sites

A significant portion of the project involved carrying out a
comprehensive monitoring programme to establish an initial
assessment of methane emissions

Monitoring undertaken during the project aims to encourage the wider
take up of new technologies with which to manage methane emissions
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Continuous ground-gas monitoring

= Continuous monitoring will provide
a quantitative assessment of
landfill gas quality and behaviour

Collection of time series data can
lead to a much more accurate
characterisation of the ground-gas
regime and gas collection
efficiency

|ldentifying the dominant processes
of gas generation and migration
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Continuous ground-gas monitoring
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Time series assessment tools
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Time series assessment tools

Teasdale, C.J., Hall, J.A., Martin, J.P and Manning, D.A.C. Ground gas monitoring: Implications for hydraulic fracturing and CO storage.
Environmental Science & Technology 2014, 48, 13610-13616
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Purge and recovery tests
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Purge and recovery tests
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Depth profile monitoring

= Measurement of ground-gas e
. B ety Bulk Gases (%v/v)

concentration down a ik R

borehole ‘ Ay

—CHA (v V36)
— 02 /%)
— 02 (V%)

Can highlight well
stratification, stagnant gas

and elevated gas
concentrations

‘line of evidence’ approach
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Surface emission survey (SES)
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Surface emlssmn survey (SES)
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Quantitative surface emission survey (Q-SES)

Three elements of Q-SES

the surface walkover
survey element

— the closed chamber flux
tests (flux box tests)
element

T MM i i SR the data processing
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Quantitative surface emission survey (Q-SES)
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Quantitative surface emission survey (Q-SES)
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Quantitative surface emission survey (Q-SES)
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Quantitative surface emission survey (Q-SES)
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Quantitative surface emission survey (Q-SES)

¢ Range [x] Median [y] Geomean [z
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Quantitative surface emission survey (Q-SES)
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Quantitative surface emission survey (Q-SES)

Estimated emission flux Model B [x]
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Quantltatlve surface emission survey (Q-SES)
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Quantitative surface emission survey (Q-SES)

= (QOperational and permitted landfill operators to estimate
methane losses through their sites’ surfaces, perhaps in
conjunction with annual compliance walkover surveys or
following landfill gas management audits

= |dentify, and subsequently verify the remediation of, localised
point source features in landfill capping layers

= Local authorities could measure the surface methane
emissions from their landfill portfolios, either for inclusion in
local authority carbon emission datasets, carbon budgeting or
similar exercises
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Quantitative surface emission survey (Q-SES)

= Measure surface emissions at a sufficiently large number of
closed landfill sites to improve the accuracy of what the
calculated contribution that closed landfill makes to the overall
GHGI

= Periodic performance monitoring of bio-oxidation units. Q-SES
could be used to quantify performance (i.e. methane removal
efficiency) by measuring fugitive emissions
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Biofilter monitoring
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Biofilter monitoring

1030
1020
1010
£ 1000
E —Borehole
@ 990 Pressure
ﬁ == Atmospheric
&’ 980 Pressure
970
960
6
4
2
- 0
S
£ 2
[ -4
g s —— Differential
& Pressure
-8
-10
-12
250
200 B
=—CHy
i —C0,
s 150 J—
= 2
=
2 100
g
z
]
£ 5.0
o
0.0

izl
Department u
of Energy & defra

Climate Change s oo

@Enwronment v Norfolk County Coundl @ S K
X 38

Agenc v at your service
| 4 BIOGAS

TECHNOLOGY ground - gas solutions limited
LIMITED




Biofilter monitoring

Biofilter inlet Closed chamber test survey Flux sheet

Date / CHa kg co, CO5 — CHa k Oz kg CHe Atmospheric Pressure trend -
0/

hrd , ' ‘- & le % R

Time CHa: 02 Pressure {mBar) 3hrf6hr/9hr
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03:00
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15:00
24.06.15 /
10:00
24.06.15 /
15:00
25.06.15 /
09:00
# denotes no measurement. CHaRe is methane Removal efficiency in %. *closed chamber test was wind affected. Please note: All atmospheric pressure

measurements are from a local metrological station to enable comparisons to be made — site specific measurements are not available for all site visits.

1012 0/-1/-5 rising

1.23 . 21.06 1033 -1/0/0 stable

1.17 ; 20.58 1030 +1/43/43 falling

0.91 ; 9.23 1012 +2/+3/+4 falling

0.62 ; 7.55 1021 -2/-3/-5 rising

0.40 . 2.07 1019 -2/-3/-5 rising

0.43 ; 2,22 1019 0/0/+1 stable

0.43 ; 2,22 1.04 65.2 1019 0/0/0 stable

oo\ 4= w «-q\ @
I It [ D =~ = o
[on] o w0 w o

0.41 : 1.74 # # # 0.48 1.69 56.1 1021 0/-1/-1 stahle

"

[EHVH Onment FeNorfolk County Coundl @Y S Bfgﬁ;’;;’; defrau
A genCy at your service BIOGAS gg Climate Change s oo

ground - gas solutions limited

TECHNOLOGY
LIMITED



Biofilter monitoring

Calculatedflux Uncertainty Calculatedflux Uncertainty

Survey : , \
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Summary

= Both traditional and innovative monitoring techniques have been
used throughout the project and have helped characterise the gas
regime on demonstration sites

= Offer real benefits in understanding gas generation, migration and
emissions at closed and historic landfills

= A monitoring programme can provide a cost-effective way to verify
and validate gas behaviour on all aspects of landfill gas management
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