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3.2 Odour Measurement 

Odorant Compound 

Butanoic acid 
Butyl Mercaptan 
Diethyl disulphide 
Dimethyl disulphide 

Ethyl mercaptan 
Methyl Tercaptan 

Dimethyl suiphide 

Ethyl butanoate 
Hydrogen çulphide 
Methyi butanoate 
Propyl mercaptan 
Xylene 

Measurement of the concentration of an odorant 
compound is a sbaight5onvard process. Samples of LFG 
are coilected and analysed by appropriate chemical 
methods to ident* the particular odorant compound 
rquired. However, the perception of odour is more 
cornplex. One recognised and established method of 
assessing odour is the determination of the number of 
Odour Units (OU) for a substance. OUs are determined 
using an odour panel, a panel of 5-10 people exposed to 
changing concentrations of the odorant. 

Reported Concentration Reported ODT Range** 
in LFG* (mg m-3) 
(w m-3) 

O1 - 210 O 0000029 - 9  
O O1 - 1 6 1  O 006 - 12 
O1 - 1.0 O 0003 - 0.02 
O 02 - 40 O 00023 - 12 

O 1  - 120 O 00025 - O001 
O "5 - 430 0 0000OC3 - O22 

O 02 - 135 O 00033 - O6 

O 1  - 350 O 00003 - O28 
O 0005 - 97,152 O O001 - 2 8  
0 2  - 125 O O019 - O077 
O 05 - 2 1  O 0000025 - O00014 
O 0015 - 1100 O 0002 - 100 

The concentration at which 50% of the panel can detect 
the smell is deemed the Odour Detection Threshold 
(ODT) and by derition has an odour unit (OU) value of 
1. The concentration at which 50% of the panel can 
recognise the smell is termed the Odour Recognition 
Threshold (ORT). Measurement of these thresholds is 
expressed in QU, the number of dilutions of the starting 
concentraîion required before the odour can no longer be 
detected. It is also possible to measure the actual 
concentration of the odorant chemical present in the 
sample at the ODT. 

It can be seen that while the OU mcthod takes account of 
variations in human oifactory acuity, it is a t h e  
consuming process and therefore a costly process. The 
costs incurred involve the collection of gas samples, 
forming a panel of 5-10 persons and running successive 
dilutions and panel testing of the odour samples as 
necessary, until the 50% detection threshold is achieved 

To maximise the quantity of work that could be 
undertaken for the agreed budget, it was decided to use 
the technically valid but simpler approach of basing the 
odour dispersion modelling on the chemical 
concentration of the odorant species determined at its 
ODT. This approach is simpler, as is does not require the 

establishment of an odour panel or the associated odour 
sample control measures. A review of olfactory studies 
produced by the American Industrial Hygiene 
Association (AIHA, 1997) has produced a list of 'A' 
rated ODT data fiom the studies reviewed and these data 
was used in the present study. 

The ODT was used in favour of the ORT for two reasons: 
while an odour may not be identifiable, its characteristics 
may still be considered to be a nuisance; and the 
pragmaiic reason that there no suitable data on ORT 
couid be sourced compared with ODT data. 

The approach of using the chemical concentration at the 
ODT rather than OUs has the additional benefit of using a 
parameter that could subsequently be measured in the 
field with suitable equipment to give real-time 
measurements. However this approach takes account of 
any synergistic effects between chemicals. 

Over 300 trace compounds have been identified in LFG. 
Unpleasant odours are u s d y  associated with the 
sulphur-conhiring compounds, primdy mercaptans and 
sulphides. The vast range of trace compounds measured 
in LFG is a reflection of both the anaerobic 
decomposition processes taking place in the waste m a s  
and the wide range of chemicals introduced via the 
industrial and commercial waste streams. 

A list of common odorant compounds with low ODTs 
found typically in LFG, the reported range of 
concentrations in LFG and their ODT concentrations is 
presented in Table 1 and Figure 2 below. The range of 
reported ODT values represents only the minimum value 
and does not indicate the range of concentrations at which 
compounds can be detected. 
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Sulphur Containing 
Compounds 

Methyl mercaptan 

Ethyl mercaptan 

Butyl mercaptan 

Propyi mercaptan 

Hydrvgen sulphidv 

Butyl Mercaptan 

Ethyl Mercaptan 

Methyl Mercaptan 

Propyl Mercaptan 

Hydrogen Sulphide 

Reported Values (mgm-3) Odorant to 
Methane Ratio*** 

Min Value" Max Value Average Value** ! 

0.01 430 36 3.17 x I O "  

0.10 120 11 2.98 x 10" 

0.01 13 2.1 2.95 x 10" 

0.05 2.1 0.88 6.45~1 O" 

0.00 $71 52 121' 1.62 x I O 4  

Literature minimum ODT Range 

Reported Concentration in LFG 
B: Data from Table 1 

iguse 2: Cornparison of the ODT for selected LFG trace components and their reported concentration in LFG 

It can be seen clearly that there is a broad range of 
reporîed odorant concentrations and ODT values. Such 
variations in the range of intrinsic key odour data makes 
it certain that odour complaints fiom LFG will vary 
greatly fiom one seemingly identical site to another. In 
addition extrinsic factors such as the extent of capping, 
the type and extent of the gas control system and its 
efficacy, the surroundmg terrain and features etc. will 
iduence the potential for odour events. As a 
consequence the cornparison of odour issues between 
sites is a complex matter. 

Offensive, sulphur-based odorant compounds found in 
LFG typicaliy have the lowest ODT concentrations, 
making them the most likely source of unpleasant odours 
in LFG (for a given concentration). Table 2 presents the 
reported concentrations found in LFG for four sulphur- 
containing compounds, part of the mercaptan series 
(Appendix 3). The four mercaptans, methyl-. butyl-, 
ethyl- and propyl mercaptan (dso known as 
methanethiol, butanethiol, ethanethiol and propanethiol), 
are al1 found in LFG at concentrations well above the3 
ODT. Hydrogen sulphide, also widely found in LFG, is 
included for cornparison. 

Table 2: Selected Sulphur Containing Compounds in LFG (50% methane) 

Using the reported concentrations of these compounds (or 
any other compound of interest) in LFG, the ratio of the 
odorant species to methane cag be calculated Based on 

this calculated ratio the equivalent m a s  emission rate of 
the odorant can be deduced fiom the measured methane 
emission rate. The odorant ratio will change depending 
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Odour Source 

Active working area 
Daily mver 
Flank -temporary wver 

Flank 4emporary mver 
(Clayey Soil) 
Temporary Cap (Sandy) 

. (Sandy) 

Temporary Cap (Soil) 
Restored (Capped) 
Freely venting gas Weil' 

Methane Flux Rates 
(mg m-' s-' - areas, or mg s-' - point sources*) 

Current Study Range Range of Reported Values 
(Average) (Bond et al, 2000) 

nia 4 .2~10 '~  
3.1x10-' n/a 

1 .2~10 '~  - 2.4~10-' nla 

1 .Oxl 02* 5.0~10" 

6 . 0 ~ 1  O-2 nla 

6.2~10' 5 .0~10-~  - 1 . 0 ~ 1 0 ~  
0.0 - 4 . 0 ~ 1 0 ~  5 . 0 ~ 1 0 ~  - 4.1~10" 

2 . 2 ~ 1 0 ~  - 4 . 0 ~ 1 0 ~  nia 

1 * Single observation: not to be regarded as typical 

4 .6~1  O-2 
Man-hole cover over 1.2m 
diameter leachate chamber' 

: Measured Emission Values for Methane fiom Landfiil Odour Sources 

nla 
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Table A2: ec 

(ppmw @ 
25OC) 

1 Compourid 

(mm Hg @ AEA Reported AlHA Reported 
25OC) Range Range c- Methyl 

527 1 527 1 2.5 x 10-~-0.2 

Mercaptaii 

Ethyl 
Mercaptan 

Propyl 
Mercaptail 

Mercaptaii 

- 

- 

- 

6.6 x - 

Hydrogen 
Sulphide 

98 

-60 

C4HioS 1 Skünk 1 90 

0.84 

1.5 

I 

6 1 0.87 

I 

1 Odour Threshold Values (mg m-3)) 

23300 6 x -1.6 1 1516 1 3 x I 0 - ’ - 6 x  

la 1 nla 

55 I O a 3  - 3.7 x 1 
4ooo 1 Nia 

10-~  -2.8 1.6 x 10”x 7 x I O A 2  

N/a = riot available 


