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APPENDIX 5

GENERAL NOTES ON GAS GENERATION

Soft organic clays. peat, Made Ground and landfills are potentially subject to significant
microbial degradation resulting in the formation of a mixture of gas~s and vapours.

The chemical composition of landfill gas varies over time. a typical landfill gas can
comprise up to 65% methane and 35% carbon dioxide. The properties of landtlll gases
are determined principally by the proportions of these two gases together with their
mixture with air. Trace amounts of other gases slIch as hydrogen and hydrogen sulphide
pillS a range of organic vapours can also be present.

Methane is colourless. odourJess. nOIl~to:\ic asphyxiant gas, ""hich is tlallllllable in air.
Hmvtver. (he gas will only burn when mixed \vith air in cenain proponions defined by
the Im\'er and upper limits of flammability (or explosibility). Any mixture of methane in
air within these limits will burn if ignited. However. a mixture with a concentration of
methane above the upper explosive limit (UEL) should not be considered safe since
dilution with clean air will result in a composition within the flammable range. Thus
mixtures above the UEL are a potential hazard and only' mixtures below the lower
explosive limit (LEL) can be considered safe. The LEL and UEL for methane arc 5%v/v
and 15%v/v respectively.

Carbon dioxide is a non-flammable toxic gas with a long-term exposure limit ofO.5~'o by
volume and a short-terlll limit of 1.5% by volume .

On siles such as fonner dock lands or reclaimed eSlUarics. gEls i.'> ~cneraled slowly ,llJd is
characterised by low volumes of gas and low surface emissions. Development has wkcn
place on such sites over many years without problems

In the case or recent landfills or mine workings, methane ("Ill be gCllcr<:lted raridly This
gives rise to large volumes of gas heing produced with high surface emission rates, These
conditions [Jose {} risk to development.

The Building Regulations Approved Document C (J99:2), ref. 5.:.1. g1\(''' gLmJ.::!nceon the
problems associated with the presence of landfill gas. This guidance suggests [11m where
the level ofmcthanc is unlikely to exceed 1% by volume no further protection needs to be
provided if the ground floor is suspended concrete and vcntilated.

Carbon dioxide should be considered independently of methane. Concentrations
exceeding 1.5% hy volume in the ground Indicate a need to consider gas exclusion
measures, while a level 01'5% implies that specific design measures arc required.

Guidelines produced in Table 28 of CIRIA Report 149, ref 5.5 are fn::quently Llsed as a
design tool with little regard to the nature of the gassing source or surface emission rates.
However, this table was never intended as a definitive design tool.

The most impol1ant aspect relating to the risk posed to a development by the gas regime
belo\\' the site is how quickly is the gas coming out of the ground. The lower the surface
emission rate the lower the risk.

For design purposes the gas no\\' rate and gas concentration provide a more reliable
method for classifying a site and specifying the scope of gas protection.

A rational niethod for classif~'i!lg gassing sites in terms of the risks posed by the presence
of gas should consider lhe following. ref. 5.6.
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• Limiting volume
Characteristic now of CH, or Additional limiting Typical source of

Situation CO, (Ilhr)\ from factors generation
borehole

Methane nol to
exceed 1% volume

Natural soils with
I <0.07 and carbon diux ide

not to exceed 5% by low organic content

volume
Borehole air flow rate
not to exceed 701lhr

Natural soil, high
2 <0.7 otherwise increase to

content Characteristic
peat/organic

Situation 4
Borehole air flow rate
not to exceed 70 Ijhr Old landfill, inert

3 <3.5 otherwise increase to waste, Illineworking
Characteristic nODded
Situation 4
Quantitative risk Mincworking -

4 <15 assessment required susceptible to
(0 evaluation scope of nooding, completed
protection measures landfill. inert waste

S <70 f\:lillework ing
unflooded ill3Cti\'c

6 >70 Recen! Itlll(}fiJJ silt'

•
I. Limiting volumc flo\\' rate of gas =c gas cOllcelltrJtion:\ 1l1c<lSllredborehole flow rate

Site chiJriJcterisation should be based 011 gas llloniruring of conccntrJtions and
borehole nO\\ rates for a minimulll of one yellr and covering a range or atlllospheric
conditions. For readings covering less than one year but over six lllonlhs, increase
Chllracteristic Situation b:y I. For reading covering less than 6 months but over thn:e
months, incn:ase Characteristic Situation by "2

_'. Source orgas and generation potential/performance must be identified• A5116 On the basis of the Characteristic Situation the scope of protcction measures may be
determined as be lm\'.

Characteristic
Typical scope of protection measures

Situafion Residential Building () ffice/co m mercia /Ii nd us t ria I
dcvclollment

I No special precautions No special precautions

Reinforced concrete casl in-
Well constructed ground or siw ground slab. All joints
suspended floor slab. and penetrations sealed.

2
\\/<lterproofing membrane sealed Possibly waterproofing
around penetrations. passivcly membrane Granular layer
ventilated undernoor SUb-space bek1\v slab passively vented to
rlild wall cavities atlllosphere with interleaved

geocomposite strips or pipes
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Reinforced concrete cast 1n-

Wall constructed slispended or situ ground slab. All joints

ground slab. Gas resistant and penetrations sealeel.
3 membrane and passively

Waterproof/gas resistant

ventilated undertloor sub-space membrane and passively
ventilated lInderiloar 5ub-
space

Well constructed suspended or Reinforced concrete cast in-
ground slab. Gas resistant situ ground slab. All joints

4
membrane and passively and penetrations sealed. Gas
ventilated underfloor 5ubspace. resistant membrane and
oversile capping and in grDund passively ventilated lIllderOoor
venting layer sub~sDace

Rein forced concrete cast in-
Specific gas resislant membrane situ slab. A 11joints and
and ventilated underfloor void, penetrations sealed. Gas

5 ovcrsite capping and in ground resistant membrane and
venting layer and in ground passively ventilated undertloor
venting wells sub~space. In ground venting ,

wells

Not suitable unles5 gas regime is Reinforced concrete cast in-

reduced first and quantitative
situ ground slab. A 11joints

riSK assessment carried out 10
and penetrations sealed. Gas

6 assess design of protection
resist anI memhrane and
actively vcntilakd underiloormeasures ill conjunction \\,;th SUb-space, with monitoring. In

foundation design ground venting wells

\. Typical scope of protection IneaSUl"es may be rationalised \(H' specific de\'elopmenb
011 the basis ofqual1tilativc risk assessments basc'c1 011 CIRIA Repon 152.

1 Nute the type of protection is given for illustration purposes only. Individual site
specific designs should provide the same Ilumber of separate protection methods for
any given Characteristic Situation .

.~_ In all cases there should be minimulll penetration of groLind slabs by services ,1Ild
minimum number of confined spaces such as cupboards above the ground slab. Any
confined spaces should be ventilated.

4. Fuull.dation design must minimise differelltial settlement particularly bdwten
structural elements and g.round bearing slabs.

5 Buildings with basement C(lr parks. provided with ventilarion in accordance with the
Building Regulations, may not require gas resistant membrane::. for Characteristic
Situatiuns J and 4.
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,..., ..~~~: A .....SOCJATES Gas and Groundwater Monitoring Results.,-<1, ~t;~-·,',-,·

Contract No: 3914
Contract Name: Bollon upon Deame

Date: 14.3.06
0,% vlv CO,%vlv CH"I. vlv
H,S ppm COppm N, % vlv

Background Weather Conditions
Readings: Ground Conditions (drylwet etc.)

Atmospheric Pressure (Start):
Atmospheric Pressure fFlnlsh):

=c.

Gas Flow ii:-0Rate =
SWL

~
Time 02% vJv CO2% v/v CH..% v/v H,S ppm COppm N2 % vlv (I/hr) ~

'"Hole No: thh:mm) Lowest Steady Steady Steady Steady Steady Steady mBGL mBGL

BH3 0.4
BH4 DRY

BH5 DRY

BH6 DRY
BH7 GL

Remarks: BH7 flooded by surface waler

NO "' Below detection limIt of instrument. NR • Not Rnd.

R.~ino- are tlk6fl ewer. 30 MCond period.

ReadinQs Taken By:
Checked By: Januarv 2006 R"vi"">ll
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~~fJ1IAN FARMER"" !,','~~ .4;f ASSOCIATE'S Gas and Groundwater Monitoring Results::l~ r'fjH?1it.,~~

Contract No: 3914
Contract Name: Bo~on upon Oeame

Date: 21.03.06
0,% vlv 17.5 CO,%vlv NO CH"I. vlv NO
H,S ppm NO COppm NO Nz ·/0 vtv 82.4

Background Weather Conditions RAINING
Readings: Ground Conditions (dryiwet etc.) WET

Atmospheric Pressure (Start): 1009
AtmosPheric Pressure (Flnlshl: 1008 ..

Q.

Gas Flow a::
0

Rate ~
Time 0,% vlv CO,% vlv CH/I. vlv H,S ppm COppm Nz % v/v (I/h') SWL ~

Hole No: Ihh:mm) Lowest Steady Steady Steady Steady Steady Steady mBGL mBGL

BH3 17.5 NO ND NO NO 82.4 0 0.34 3.3
BH4 17.5 NO ND NO NO 82.4 0 DRY 4.22
BH5 17.6 NO NO NO NO 82.4 0 DRY 6.3
BH6 17.7 NO NO NO NO 82.4 0 DRY 5.4
BH7 0.1 6.74

Remarks: BH7 flooded by surface water

NO .. Below detection limil of Instnm)C!f11. NR .. Not ReR.

Reedlno ..... blken oYH • 30 MCond period.

ReadinCls Taken Bv:
Checked Bv: J~H1U<HV :WOi>R"~I"'''''l
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4~_ _ _ I~ ••, ASSOCIATES Gas and Groundwater Monitoring Results'1;:: ,t',', ,I ....

Contract No: 3914
Contract Name: Bolton upon Deame

Date: 27.3.06
0,% v/v CO,%v/v CH"I. v/v
H,S ppm COppm N2 % v/v

Background Weather Conditions RAIN
Readings: Ground Conditions (dryiwet etc.) WET

Atmospheric Pressure (Start):
Atmospheric Pressure (Finish):

"Q,

Gas Flow ii:
'0

Rate "(I/hr) SWl
..

Time 02% v/v CO2% vlv CH"I. vlv H,S ppm COppm Nz % v/v ..
1Il

Hole No: lhh:mml lowest Steady Steady Steady SteadY Steady Steady mBGl mBGl

BH3 Gl 1.35
BH4 DRY 1.2

BH5 DRY 4.2

BH6 DRY 34
BH7 Gl 4.65

Remarks: BH7 flooded by surface water

NO. B.low d!1eetion limit of Inatrumttrrt.NR. Not R.. d.

Rud1ngl .... lIken 0""'. 30 • .cond period.

Readinlls Taken Bv:
Checked Bv: January ?006 Re~,~",n
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.~~. ~~_,~1.. ASSOCIATES Gas and Groundwater Monitoring Results

Contract No: 3914
Contract Name: Bolton upon Oeame

Date: 5.4.06
0,% v/v 21 CO,%v/v NO CH:I. vlv NO
H,S ppm NO COppm NO N2 % vlv 79

Background Weather Conditions SUNNY
Readings: Ground Conditions (drvlwet etc.) BH6, BH7WET

Atmospheric Pressure (Start): 1011
Atmospheric Pressure IFlnish): 1012 ..

"-
Gas Flow ii:

'0
Rate :

Time 02% v/v CO,% v/v CH:I. vlv H,s PDm CODDm N, % vlv (I/hr) SWL ..
III

Hole No: /hh:mm) Lowest Steady Steady Steady Steady SteadY Steady mBGL mBGL

BH3 20.9 NO NO NO NO 79.1 0 0.36 3.3
BH4 18.7 2.5 NO NO NO 0 DRY 4.22
BH5 20.9 0.2 NO NO NO 79.1 0 DRY 6.3
BH6 21 NO NO NO NO 79 0 DRY 5.44
BH7 677

Remarks: BH7 flooded by surface water

NO • IHlow ckleC1kln limit of Instrument.. NR • Not Rnd.

Readings .... taken over. 30 &KOnd period.

ReadinRs Taken By:
Checked By: Jan\l<uv 2(}Clf,R"vision
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ASSOCIATES.~. "::. - . Gas and Groundwater Monitoring Results

Contract No: 3914

Contract Name: Bolton upon Oeame

Date: 4.5.06
0,% vlv 20.7 CO,%v/v NO CH.% v/v NO

H,s ppm NO COppm NO N, % v/v 79.2

Background Weather Conditions DRY SUNNY
Readings: Ground Conditions IdrvJwetetc.l DRY SUNNY

Atmosoherlc Pressure (Startl: 1008

Atmosoheric Pressure (Flnlshl: 1009

!.
Gas Flow

0::
0

Rate ....
Time 02% v/v CO,% vlv CH,,10 v/v H,,5 ppm COppm N2 0/. vlv (I/hr) SWL ..

III
Hole No: (hh:mml Lowest Steady Steady Steady Steady Steady Steady mBGL mBGL

BH3 12:35 20.4 NO NO NO NO 79.5 01 0.6 1.25

BH4 13:20 17.7 0.1 NO NO NO 82.1 0.1 2.15

BH5 13:10 20.5 NO NO NO NO 79.4 0 4.25

BH6 12:50 20.7 NO NO NO NO 79.2 0.1 DRY 3.36

BH7 13:00 20.1 NO NO NO NO 79.8 0 GL 4.65

Remar1<s: BH7 flooded by surface water

NO • a.low det.ction limit of Instrumenl. NR • Not Rud.

ReadIngs we taken ewer a 30 HCond per1od.

ReadinRs Taken By:

Checked By: J"nuC'!rv 20,)6 Flf'''isICltl


