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PROJECTS OVERVIEW 

MAIN PROJECTS: IAB (Industry Advisory Board) 2023-24 project & ADED (Advancing 

Development of Emission Detection) 

 

IAB 2023-24 PROJECT: Overview 

The project aims at extending the functionality of the Gaussian Plume (GP) model in quantifying 

emissions when there are ‘small’ obstructions between the leak and the sensor/measurement 

location. Further, the project will integrate aboveground plume width calculation to 

measurements taken above an area source. For this project, two major experiments were 

conducted at the Methane Emissions Technology Evaluation Centre (METEC): 

1) Aboveground Methane (CH4) measurements from a belowground leak (an area source of 

emission) 

 2) Aboveground CH4 measurements from an aboveground point source. 

Meteorological measurements were taken using an ultra-sonic anemometer. CH4 measurements 

were taken using a Micro portable Greenhouse Gas Analyzer (MGGA) at varied heights (0.5, 2, 
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5, and 7 m) on a portable 8 m tower. A multiplexer was used to cycle through the measurement 

heights of the tower. These heights were chosen to represent different survey heights. 

Experiment 1: Below-ground leak 

A controlled below-ground leak (85 % CH4 and 15 % dry air) was initiated at 0.9 m below the 

ground. For aboveground CH4 measurements, the height of the fence obstruction was reduced by 

0.3 m each day (from 1.7 m). In this experiment, the major objective is to test the impact of 

various heights of obstruction on aboveground plume detection. The MGGA was located 7 m 

from the leak center while the fence obstruction was located 15 m from the leak (Figure 1). 

 

Figure 1 Aboveground set up for Experiment 1 CH4 measurements conducted at METEC's rural 

testbed. The CH4 sampling mast was located 7 m from the leak center, the mast has sampling 

heights at 0.5, 2, 5, and 7 m. The fence obstruction was located 15 m from the leak center. The 

obstruction height was set at 1.7, 1.5, 1.1, and 0.8 m to understand the effect of the obstruction 

on aboveground plume detection. 

Experiment 2: Aboveground leak 

A controlled aboveground leak (100 % CH4) was initiated at 0.5 m above ground level. For this 

experiment, the impact of a fence obstruction, and two setback distances on the GP emission 

quantification will be tested. In experiment 2, measurements were taken for two fence heights: 
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1.8 and 0.9 m. Additionally, measurements were taken at 14 m and at 21 m from the leak. 

Measurements will be compared for when there was a presence/absence of an obstruction. 

Research Progress 

Preliminary Results: Experiment 1 

This section presents only the preliminary results of the project. Four different heights of fence 

obstructions were used in this experiment: 1.7, 1.5, 1.1, and 0.8 m. Measurements were classified 

into Pasquill Gifford Stability Classes A, B-C, D, E-F, and G corresponding to extremely 

unstable, moderately/slightly unstable, neutral, slightly/moderately stable, and extremely stable 

atmospheric conditions. Preliminary results from the 1.7 m fence obstruction sampled at 0.5 m 

aboveground level are presented in Figure 2. 

0.5 m Sampling height: 

 

Figure 2 Gaussian fit to CH4 enhancements above 0.1 ppm for measurements sampled at 0.5 m 

AGL with a 1.7 m obstruction height. Methane enhancements from PGSC A, and B-C fit to a 

gaussian model indicating the possibility of detecting an aboveground plume in these stability 

classes. 

Preliminary Results: Experiment 2 

Preliminary results show that the GP model over-estimates emissions for measurements taken at 7 

m from the leak center when the fence obstruction is 1.8 m high (Figure 3). Measurements were 

filtered for when the wind was blowing towards the MGGA measurement tower. These 



measurements were 1) binned by 4 degrees wind direction, 2) averaged every 15 minutes, and 3) 

the Obukhov length calculated and used to classify the measurements to different Pasquill Gifford 

Stability Classes (PGSC). PG stability classes A, D, and E-F correspond to extremely unstable, 

neutral, and slightly moderately stable atmospheric conditions. Results show that the GP model 

performs better with PGSC A but over-estimates as the measurement height increases (Figure 3). 

 

Figure 3 Emission rate as estimated by the Gaussian Plume model for measurements from PG 

stability classes A, D, and E-F. The measurements were sampled at 0.5, 2, 5 and at 7 m 

aboveground level 7 m from the fence obstruction and 21 m from the leak. Results show that the 

GP model overestimates emissions but works better when the atmosphere is extremely unstable 

(PGSC A). 

Research plan 

1. Plume width calculation (Experiment 1). 

2. Emission quantification using the GP model for 21 m setback distance and 0.9 m fence 

obstruction in different stability classes (Experiment 2). 

3. Complete draft of the IAB project paper and send it out for peer review.  
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