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APPENDIX 5

GENERAL NOTES ON GAS GENERATION

Soli organic clays. peat. Made Ground and landlills are pOlenlially subject 10 significanl
microbial degradation resulting in the formalion ofa mixture ofgases and vapolJrs.

The chemical composition of landfill gas varies over time. a lYrical landfill gas can
comprise up to 65% methane and 35% carbon dioxide. The properties of landtill gases
arc determined principally by the proportions of these two gases together with their
mixture with aiL Trace amounts of other gases such as hydrogen and hydrogen sulphide
plus a range of organic vapollrs can also be present.

Methane is colourless. odourless. nOll-toxic asphyxiant g.as. which is flammable in air.
Ilo\vever. tile gas will only burn when mixed with ilir in certain proporlions defincd hy
Ihe lower and upper limits of tlalllmabilit) (or explosibility). Any mixture of methane in
air within these limits will burn if igniteu. HO\\C\l'r. a mixwre with a concentration of
methane above [he upper explosive limit (UEl.) ~hould nor he considered safe since
dilution with clean air will result in a compo"iti()J) \\ ithin the flammable range. Thus
mixtures above the UEL are a potential ha7anj and 0111: mixtures belov.! Ihe lower
cxplosive limit (LEL) can be considered safe. Tht: LEL and un f~lf methane are 5%v/v
and 15~o\'/v respectively.

Carbon dioxide is a non-llal11ll1able to_\ic ga" \\illi a !\lllg.-tt'rm I."\posure limil of 0.5%1 by
volut11e and a Sh0l1-ltTlll limil of 1.5~l) h~ \olunlt'.

()II sHes such as rOr11lt'l dockl,Ulds (If It'clallTll'd ~~\lIalIe':" ~.:1... i ::el1erated slowl~ and i~
char<u.:teriseJ h:- Icm \ oillmes of gas itnU hm <c,url:H:l'..:ml:-.:-.iilll Ik\ ~>hlprnellt has {,Aell
pl,iCl' on :-;Ilch sites tl\ er m,lIl~ years \\ itllOut rrohlellh

In thl.~(a~c orrect'llt 1<1I1dtilisor mine \\orkjllg~. IllL'lhalll' 1.'0111ht: ~1.·IlL'r'lled rapidl>. [hi-.
gives rist' to large \l\lulOeS of gas h~illg prodUCt'" "ilh hi~1J ...lIrlat:c 1.:nlJssioll rat~s. Ihe~l:
~olldition~ pose a ri~" lU de\clopmcnt.

rhe Ruilding Regulaliolls Appn}\ed Document C (19l)~1. rl'!". 5.·1. ~i\t'S guidance 011 the
rroblems assoriarcd with the presence (If lanulill ga.... rhi~ ~uidallc(' suggests that \\ hct\~
the le\lel ofmdhane is unlikt'l: to exceed I~o hJ \O!tllllL' no furthl'r rroleuioll needs to he
provided ifthl' ground floor is suspended concrete and \L'ntilatL'd.

Carboll dioxide should bt, considered independl.'ntl: of Illethane'. Concentrations
exc('cding 1.5% by volume in the ground indicate a nCl'd to consider gas exclusion
measureS. while a level of 5% illlplies thaI spccitic design measures arc required.

Ciuidelines produced in Table 2X ofCIRIi\ Kepon I_ll). rd. 5.~ are li·t'queltlly IJsed as a
design tool \\·jlh little regard to lhe nalUre of Ihe gns~ing SOlJlTl: or surface emission rales.
Ilowever. this table was Ilever intended as a dctinithc design 1001.

The most imponant aspect relating to the risk posed to a dc\'t:lopment by the gas regiml.'
below the site is how quickly is the gas coming out of'the ground. rhe lo\\cr the surface
emission rale the 100\er the risk.

For design purposes the gas nO\\ r:lIe and gas concelllratioll prm ide a more fL'liable
method for classifying a sile and ~pe(if~ ing Ihe scope of gas protection.

A ratiomll method for classif) ing gas..,illg sites illlCflll~ oCthe risb posed b~ the prcselltt'
or gas should consider Ihe following. reI'. 5.6.
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A5.1.1~

,\5.1 15

the source of the gas

the generation pOlenIiaJ ofrhe SOurce

• the location of the source and the presence of any natural geological barriers to
migration

the borehole flow rate and surface emission rate

measured gas concentrations

the mHUfC of proposed development

the confid~nce in the knowledge of the gas regimc and nil! likely variations in
concentration and borehole tlo\\' rate

A risk ranking, ref. 5.5 decmed nalmal stdls with 10\\ organic cont~llt posed the hmCSI
risk ill terms orgas generation \\ hile rCcent landfills. post 1960's. the greatesl risk.

Sou ree- (;.IS gt.>IH..'nltioll potential

t'atural soils. low peat/lo\vesl organic
COI1Il.:1H

Carbonate deposits e.g. Chalk
Lo\\ ~cneralion potl:ntial from small
amolJllIs of deg,radahle mtllcrial

Dock sill. Made GrulJlld. low organic
contL"l1t
Natural soil. t\1adt: (jroulld. high
peat oreanic conh:nt t\lodl'raIC ~t.'nera!ion duc 1(\ il1crC'a:.~d

Landtill - pre 1960
lco\ lo'l" il r dq!I"Jdabk mlilcri;11

POl~llIial for high gL'lleftllillll if\\Oll<.illg
i\1illl:\\ orking "U~l'L'pljbll' (I) 1l1lOdill).!. (and plllllpin~ and \Clllillltillll) Cl.'a~l's <llltl

!!rounl!\\aILT Ie\ cb risl;,'

t\lincworking unfloooed inaclin'
['otcllIial for high genl'ratioll if
llrtHIIH.lwJll'r h:Vl'!s rist.'

f\ 1 int:'\\ork ing Ilooded
I'oll;,~nlial for high gl.'lH:rati(ln if"<Iter
11'\cls \:11':-

Landfill site, r()~t 1960
High rotL'llliallOr gas !-!t:I1L'r~lti(l1ldlH: to
hi~h ol"!!.anic content

Thl' ilIlportance uf surfact: emission rates together \\ ill! g<lS concentrations lead to the
following ranking systelll, ref. 5.7.

S,,'t,'nario C.,~conCf:ntratioll Bon'hole tllm rail' H.i'ik ranking

1 High Iligh 1

2 High LO\\: 3

3 Lm\ High 2

~ Lo\\ 1..0\\ ·1

A Ile\\ lllt'thoJ fur l:harac\l.:risillg gas~ing. sit~s is pruposed. lakin~ into account n()\\ rales
a~ "ell as gas conccllll'atiol1s. ref. ).6.

r\ppendi\ 5 pilgcs v.i-v.'iv
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Limiting voluBlC
Characteristic now ofCH~ or Addition;lIlimiting Typical source of

Situation CO, (1/hr)' from factors ~en('ralioll
horchole

Methane 110tlo
exceed I % volum~ Nalllral soils with

I <0.07 and carbon dioxide
10\1,· organic content

not to exceed 5% by
volume
Borehole air now rale
not 10 exceed 701/hr Natural soil. high

2 <0.7 otherwise increase (0

content Characteristic peal/organic

Situation 4
norehole air !low rale
not 10 e'\ceed 701/hr Old landfill. inert

3 <3.5 otherwise increase to waste, mim:working
CharaCieristic Ilooded
Situ<tlion '-I
Quantitative risk f\lineworking

·1 <15
assessment re'-)uired susceptible to
to t'valualiol1 scope of flooding. completed
pnll~r.::tiul1 measures Iandt1ll. incn waste

5 70
Mineworking
unt100ded inactive

(, ·711 Recent lanolill site

I.

SitL' dwrarT('rj~~lIiOI1 '>IHHllci be ba'>l.'d 011 ga:- monitoring of conc~ntratj(Jlls and
h{1rl'lwk 110\\ rates h.lr Ii 11l111illllllll or 011(' )ear and t:u\'t~rillg a range 01 allnosphl'ric
conditiolls. For readings [(l\cring less than nil\,:" )'I.'af but O\'er six months, iIH.:rcase
Charilt:tcristic Situatio!l 11: I. h\r II.'ading. n)\t'rillg kss than (, months but 0\ (T three
months. incrl.',bc Chari.H.·leri~til.· silUatitll1 ") ~

Source of gas (lnd gelleT~llion pOh:nti;,1 pcr(OrilliJllCe l11usl be idt.'lltificd

On tht" basis of the Charactl'rislic Situatiun lilt:' SUl)1V ld' pro!Ct:tioll llH:asurc:-. Illa) be
dl:tennilll'd as bclo\\.

ChanJderisl ir Typical sl'npl' of prolcrtiol1 J1H..'<lSUres

Situ,llion Ih'sidentiill Building
Offireil'o IT1mcrcinl/i ntlust ria I

den'!olllllcnt

1 No special prcc:luti()l1s No special precautions

Reinforced concrete caSI in-
Well (;OI1Slructed ground or situ ground slah. All joints
suspended floor slab. alld penetrations sealed

2
Walerpr(lotJng mcmbralll' sealed Possibly waterproofing
around pelletrations. pas~i\'ely membrane. (iranlliar layer
ventilated undcrl1ool" sub-space below slab passi\.t'ly vellh.'U 10

(lnd \\-<:111 C:.l\ itk ... atlllosphere with intcrle:.ln.'d
!!,cocomposite strips or pipes



• Reinforced concrete cast in-

Wall constructed slispended or
situ ground slab. A II joints

ground slab. Gas resistant and penetrations sealed.
3 membrane and passively \Vatcrproof/gas resistant

membrane and passively
ventilated underlloor sub-space ventilated lInderfloor sub-

space
\Vell constructed suspended or Reinforced concrete cast in-
ground slab. Gas resistant situ ground slab. Alljoiols

4
membrane and passively and penetrations sealed. Gas
ventilated undertloor subsrace. resistant memhrane and
oversite capping and in ground passively ventilated underfloor
venting layer sub·space

Reinforced concrete cast in-
Specific gas resistam membrane si\U slab. All joints and
and ventilat~d 1I1ldertloor void. penetrations sealed. Gas

5 ovcrsitc cnpping and in ground resistant lllt'mbrane and
venting layer and in ground passh'c Iy \'ent i lated u ndertloor
\'L'llting wells sub-space. In ground venting

\rells

Not suitable unless gas regime is
Reinforced concrete cast in-

n.:dllccd fir~l and quantilative situ ground slab. All juinls

risk assessment carried out to and penetralions sealed. Gas
(,

assess design of protect inn resistant membrane and
acthl'ly \'{:ntilated ullcterf100rllH:'3sures in conjunction \\ ith
slIb-spact,," \\ ilh monitoring. Infoundation desig.n ground Vl'nt ing wells

•

I I~Jlical Sl'Up1? tl(pl'Oh:ctioll measures lll<ly be ratiollalised fix ~pl;'\:ilic dCH'lopml'nts
011 thl:' basi" oj quallt ilati\ I.' ri;;.,h.aSSL'S$llh..'llb ha':icd 011 (~II{ I i\ }{CJlflrl I ~~.

., ~ott' the type nr protection is gi\L'1l It)!· illustralion purpllse~ ()nl~. Indi\'idual sitt'
specific lk-signs should prm'ide tIll: same Ilumber of sepJTah: pfllicnioll Illl,thod:. for
any given Charactcrisrir Silll<ilitlil.

•
III all cast'~ tht'rL' "hould hI;' minilllulll pl.'llctralioll or ground ~lab1'l hy scni<:es and
llIinllTlum I1llrnb~'I' or(,()l1fin~d spacL'S :->llch as cupboards "hO\(' Ihl;' grollnd slab. I\n)
confined spaces sll0uld bl' \ ....nlililll·d.

~. h.HlIldation de~ign llHlS,t minil1lise LJiffcrcllIial s('lIleJ1lellt ri1r1icul<lrly ht;:IWl'CIl
structural ell'mcnls and g,wlInd hearing slabs.

5. nui\ding~ \\ ith ba:icmcnt car parks, provided with vt'ntilation in aC(ord~U1ce \\-ith the
Building Regulations. Ill;,!) not require gas resistant memhranes ror Characteristic
Situations J imJ 4 .

• , 1\



•

•

•

• ~:.
J /\ N FA N ,It J~'N
ASS 0 C J .It T J~'S Gas and Groundwater Monitoring Results

Contract No: 3914

Contract Name: Bolton upon Dearne

Date: 14.3.06
0,% ylv CO,%Y/Y CH/I. y/y

H,S ppm COppm N, % y/y

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

Atmospheric Pressure (Start):

Atmos herlc Pressure (Finish):

~
'"

Gas Flow
ii:-0Rate ~

SWL
~

Timo 0,% y/y CO2% v/v CH ..% v/v H,S ppm COoom Hz % vlv (I/hr) =III
Hole No: fhh: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 water

NO • Below deteeflon limit of mSlIulTWnl. NR • N01 Read.

Ra8>ding. anl LakM DYe'. 30 HCond period.

Readino. Taken Bv:

Checked Bv: J,Ulu""rv 2006 R.."i!.!>'n



•

•

•

• :~{f:Jk 1.1 /'II Fit U i\.f H N.
~ If;·''l··~,>,. ASSOCIATES Gas and Groundwater Monitoring Results

Contract No: 3914

Contract Name: Bo~on upon Oeame

Date: 21.03.06
0,% vlv 17.5 CO,%vlv NO CH.% v/v NO

H,s ppm NO COOl m NO Nz % v/v 82.4

Background Weather Conditions RAINING
Readings: Ground Conditions Idry/wet etc.l WET

Atmospheric Pressure (Start): 1009

Atmospheric Pressure jFlnlshl: 1008 ..
Co

Gas Flow
ii:
'0

Rate :
Time 0,% v/v CO,% v/v CH:;' v/v H.,5 oom COppm Nz % v/v II/hr) sWL .il

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

BH3 17.5 NO NO NO NO 82.4 a 0.34 33

BH4 17.5 NO NO NO NO 82.4 a DRY 4.22

BH5 17.6 NO NO NO NO 82.4 a DRY 6.3

BH6 17.7 NO NO NO NO 82.4 a DRY 5.4

BH7 0.1 6.74

Remarks: BH7 flooded by surface water

NO· Below detection limit of il\strun-..nt. NR. Nol R.. d.

Reedings .,. ~ken over. 30 HCond pltf1od.

ReadinQs Taken By:

Checked By: J.~nu .. rv ZOOnR"~'Sl<'11
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~! .,.; A S5;OC/A THS' Gas and Groundwater Monitoring Results

Contract No: 3914

Contract Name: Bolton upon Dearne

Date: 27.3.06
02% vlv CO,%vlv CH:I. v/v
H,S ppm COppm N2 % v/v

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

Atmosoherlc Pressure (Start):

Atmosoherlc Pressure (Flnlshl: ..a.
Gas Flow 0::

'0
Rate ~

Time 0z·/. v/v CO,% vlv CH:I. vlv H,S ppm COppm N2 ~. v/v (I/hr) SWL .3
Hole No: (hh:mml Lowest Steady Steady SteadY SteadY Steady Steady mBGL mBGL

BH3 GL 1.35

BH4 DRY 1.2

BH5 DRY 42

BH6 DRY 34

BH7 GL 4.65

Remarks: BH7 flooded by surface water

NO. aelow detecbon limit of InstnJment. NR. Not R•• d

R.adlngs a,.. laken 0"'''' .. 30 .-.cond~.

Readinlls Taken By:

Checked Bv: J<tnuit!"V :'006Rhl~I""f
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A ....·5,Oe/ATE.') Gas and Groundwater Monitoring Results

Contract No: 3914

Contract Name: Bolton upon Oeeme

Date: 5.4.06
0,% vlv 21 CO,%vlv NO CH.% vlv NO

H,S ppm NO COppm NO N2 '/0 v/v 79

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

Atmospheric Pressure (Start): 1011

Atmos herlc Pressure (Finish): 1012 ..
"-

Gas Flow
0:-Rate
0

~
Time 0,% vlv CO,% vlv CH.... vlv H,5 ppm COppm N2 °/. vlv (I/hr) SWL ~.,

Hole No: Ihh:mm) Loweet Steady Steady SteadY Steadv Steady Steady mBGL mBGL

BH3 20.9 NO NO NO NO 791 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· Below detecdon Ilmit Qf Ifl.trvmenL NR. NOt Road,

Reading •• re r.k,n o\ler. 30 NCond period.

ReadinRs Taken Bv:

Checked Bv: J;4lltl,ir\' 2nOf; N"'~'!>""
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~,. . /1 ...·S0CIATES Gas and Groundwater Monitoring Results,'-"','. "".

Contract No: 3914

Contract Name: Bolton upon Deame

Date: 4.5.06
0,% vlv 20.7 CO,'l.vlv ND CH:I, vlv ND

H,S ppm NO COccm ND N. 'I. vlv 79.2

Background Weather Conditions DRY SUNNY
Readings: Ground Conditions IdrvJwet etc.) DRY SUNNY

AtmosDherlc Pressure fStartl: 1008

AtmosDherlc Pressure IFlnlshl: 1009 ..
Q.

Gas Flow
ii:
'0

Rate ..
H.5 ccm SWL

..
Time 02°/. v/v CO.% vlv CH:I. vlv COccm N2 °/. v/v (Uhr) Ol

Hole No: thh:mml Lowest Steady Steady Steady Steady Steady Steady mBGL mBGL

BH3 12:35 20.4 ND ND ND ND 79.5 0.1 0.6 1.25

BH4 13:20 17.7 0.1 ND ND ND 82.1 0.1 2.15

BH5 13:10 20.5 ND ND ND ND 79.4 0 425

BH6 12:50 20.7 ND ND ND ND 79.2 0.1 DRY 3.36

BH7 13:00 20.1 ND ND ND ND 79.8 0 GL 4.65

Remarks: BH7 flooded by surface water

NO. Below d.le<:tion limit of lfl..trumeflf. NR • Not Read.

Reading. are tab" aver. 30 ..cond ~od.

Readinlls Taken By:

Checked By: J<i 11lIarv .~n-Jf,R.... j!.lon
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