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9.0  APPENDIX A – USER GUIDE FOR POC WORKBOOK 

9.1 INTRODUCTION & GENERAL GUIDANCE 

The POC workbook is designed so that a user can estimate the fuel consumption and GHGs that 
would be generated from a field operation to remediate a SCVF or  GM leak of sweet gas and 

compare that GHG estimate to the GHGs that would occur if the well continued to leak 
methane. 
 
When a well is abandoned has a gas leak and is left with a vented cap below ground level, it is 

known that methanotrophic bacterial may consume some of the methane. If the leak rate 
exceeds a certain level, there is observable vegetation distress above the leak. The adverse effect 
on vegetation is due to a lack of oxygen in the soil as the bacteria requires oxygen while it 
consumes methane and also due to displacement of oxygen in the soil from methane and carbon 
dioxide. 

 
A user can deploy the field practice outlined in the POC workbook to control some of the 
consumption of methane in the ground and to minimize the risk of vegetation distress resulting 
from a subsurface sweet gas leak. 

 
When the workbook is opened, the macros must be activated. The sheets in the workbook in 
which a user may enter well and remediation specific data are as follows: 
 
9.1.1 Instructions 
This sheet in the POC workbook contains similar information as in this Appendix and this sheet 
is shown below. 
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9.1.2 Cover page 
The company name, well location (UWI) and type of well remediation are entered here and this 
information is linked to other sheets. The blue button can be clicked on to take the user to the 

next data input sheet. 
 
 

 
 
9.1.3 Site conditions and Results 
Final results from all workbook input and calculations are displayed on this sheet. The well leak 
rate and the average number of well interventions that are required are entered on this sheet. 

There are also two selections related to consumption of methane in soil. The first option is for a 
conservative or moderate methane flow though soil. The second choice is the number of days 
bacteria is expected to be active in soil.  
 



 

 
Identify GHG Level for Well Repair to Identify Acceptable Leak Rate [26]  

February 20, 2021 

 
 

After all data is entered, and if the GHG generated by the well remediation exceeds the GHG 
from the well leak, before any oxidation of methane in soil, the difference is displayed. If the 
GHG from well remediation is less than the methane leak GHG, the answer is displayed as ‘Not 
Applicable’. The same logic is applied to the case with partial oxidation of methane in soil.  
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9.1.4 Fuel & GHG-Inactive Well and Fuel & GHG-Drilling Re-entry   
An inactive well typically has a wellhead that is not cut and capped. An abandoned well is cut 
and capped below ground level. On the appropriate sheet, the user may select all of the relevant 
services and operating conditions that are required to remediate the SCVF or GM. Section 8.2 of 

this report provides more detail on making the appropriate selections. 
 
9.1.5 Field Practice Drawings 
This sheet contains images that the user may follow to implement a method of oxidizing some 
of the methane from a leaking well in soil.  
 
9.1.6 General Guide & ROT 
Additional guidance and Rules of Thumb (ROT) are included on this sheet for the user’s 
reference. All the conversion factors used in the POC workbook are summarized in this sheet. 
The user can also compare the result of their selections regarding fuel consumption for specific 

pieces of equipment against common rules of thumb.  
 
9.1.7 Vegetation Roots 
The rooting depths of the most common Alberta agricultural products are tabulated in this 
sheet. Some native grass species are also listed with their rooting depths. 
 
9.1.8 Well Leak GHGs 
On this sheet the well leak rate, in m3 /day of methane, is used to calculate the cumulative CO2 
equivalent in tonnes in the atmosphere. 

 
9.1.9 Methane Consumption in Soil 
The leak rate of the well and two other selections are populated into this sheet from the Site 
Conditions & Results sheet. This sheet also contains data from the Stien and Hettiaratchi1 study 
and it will then determine the expected methane consumption by bacteria in the soil when 
following a recommended field practice. The required radius is calculated for the layer of 
methanotrophic loam covering the well leak in the proposed field practice. 

 
9.1.10 Subsoil Methane Distribution 
This sheet has original drawings of the proposed field practice. 
 
9.1.11 Natural Regions 
This sheet provides information on the terrain, soil and vegetation in the Natural Regions and 
Subregions in Southern and Central Alberta, 

 
9.1.12 Drop down Menus, Factors in Calcs, Diesel Consumption, Natural Gas Consumption & 
Instructions in Excel 
These are hidden and password protected sheets containing data tables with information from 
public sources. The data is used in various calculations for fuel consumption on different pieces 

of equipment and services required to conduct well remediation work. These sheets contain 
information for hidden formulas which cannot be edited without the password. 
 
9.2 FUEL CONSUMPTION AND GHGS FROM WELL REMEDIATION 
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After someone has written a well remediation program and generated an AFE, they will have 

most of the basic information needed to use the proof of concept workbook. After entering the 
company information and the well location in the cover page of the POC workbook, the next 
step is to select the equipment necessary for conducting the field work. 
 

The input sheet for selecting the required equipment on an inactive well with a wellhead is Fuel 
& GHG-Inactive Well. When a well has been abandoned, cut and capped below ground level a 
small drilling rig is often used for the operation. Drilling operations require some specific 
support equipment which is listed in Fuel & GHG-Drilling Re-entry sheet. 
 

After the required equipment has been identified, the user will make selections for the 
equipment. The selections either use drop down menus or will accept positive whole integers 
for input. In most cases there are selections for mobilizing the equipment to the field and for 
operating conditions while working on site. The POC workbook will then estimate fuel 

consumption for each piece of equipment during mobilization /demobilization and when the 
equipment is working onsite.  
 
For each field operation some of the following criterion may be selected by the user but not all 
selections are required for all types of equipment: 

• Man days in a hotel / motel / camp 
• Number of units 

• Type of fuel used 

• Horsepower 

• Driving type (city, combined, highway) 

• Number of kilometers driven each day 

• Field factor adjustment from ideal conditions 

• Load level 

• Number of mobilization days (days are 24 hours) 

• Number of operating days (days are 24 hours) 
 
The selections listed above are color coded in the Fuel & GHG sheets according to the user 
requirements and adjustments to fuel consumption calculations. 
  

 
 

Below is an image with a sampling of equipment selections and other conditions that the user 
can chose for the wellsite work. As the selections are made along with the deployment time, the 
expected fuel consumption for each piece is displayed as reality check. 
 

LEGEND:

No. units, trucks, rooms No. of mobilization days

No. nights, days Mobilization load factor

Fuel type No. of operating/on-site days

Truck size Operating/on-site load factor

Horsepower No. of km driven per day

Driving type Field factor

Load level
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The required data selections and the field factor selections are made by utilizing drop down 
menus in each cell or by entering positive whole integers. The cells are protected so that an 

incorrect format cannot be entered, and each cell has a pop-up message to guide the user. In the 
example below the message is on the fuel selection cell for a Dozer indicating the user needs to 
click on the arrow symbol to select the correct fuel type (it is currently set to diesel). 
 

 
 

As the user makes selections in each row for each piece of equipment, similar guidance is 
provided. On some types of equipment, such as a tractor and lowboy, the user may have an 
option to select either a capacity size in tonnes or a horsepower rating for the unit.  
 

For most pieces of equipment, the user can select the mobilization /demobilization time (in 24-
hour days) and the expected load factor when mobilizing / demobilizing and the working time 
on site (in 24-hour days) and the expected load factor while working. 
 
Because there are many variables that affect field operations in Alberta, especially during winter 

conditions, the user can also make a Field Factor adjustment for the expected fuel consumption. 
The fuel consumption columns help the user adjust the Field Factor to model actual field 
experience. 
 

The fuel consumption columns can also be used as check to confirm that no unnecessary 
equipment weas selected to conduct the field work. 
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10.0  APPENDIX B – SOURCE OF POC WORKBOOK CONTENTS 

 
The following sources of additional information were used in the POC workbook calculations 
and conversion factors: 

 
Conversion Factors: 
1 Horsepower (HP) = 0.7457 Kilowatts 
1 US Gallon (gal) = 3.785412 Liters 
1 Standard Cubic Foot (SCF) of Propane = 2,520 British Thermal Units (BTU) 
1 SCF of Natural Gas = 1,000 BTU 
BTU Ratio of Propane to Natural Gas = 2.52 

1 US gal of Liquid Propane = 35.97 SCF of Gaseous Propane 
1 Liter of Liquid Propane = 9.50 SCF of Gaseous Propane 
1 gram (g) of methane = 22.4 liters (0.0224 m3) at 273 K (0 C) & 1 atm (1.013 bar) i.e. standard 
conditions (Air Liquide uses 68 kg/m3 at 1.013 bar and 15 C) 

 
CO2 Emissions Data: 
From US Environmental Protection Agency (EPA): 

1 Liter of diesel burned produces 2.69 kilograms (kg) of Carbon Dioxide (CO2) 
1 SCF of natural gas burned produces 0.0549 kg of CO2 
1 Liter of propane burned produces 1.62 kg of CO2 
1 Liter of gasoline burned produces 2.35 kg of CO2 

 
From the Hotel Carbon Measurement Initiative (HCMI), the accepted standard for the 
hospitality industry is that 31.1 kg CO2 per room night is produced 
 
Equipment Fuel Consumption Data: 
Pickup Trucks (From Natural Resources Canada 2018 Fuel Consumption Guide) 

  Liters/100 km Miles/US Gal 

Fuel Vehicle Type City Highway Combined City Highway Combined 

Gasoline 

Ford F-150 4X4 truck 

(5.0 Liter 8 cyl) 14.6 10.9 13.0 16.1 21.6 18.1 

Diesel 
Ford F-150 4X4 truck 
(3.0 Liter, 6 cyl) 11.8 9.3 10.7 19.9 25.3 22.0 

A multiplying factor of 1.5 to reflect increased fuel consumption for larger/heavier pickup and 
crew trucks 
 
Truck Tractor Rolling Stock Using Diesel Fuel: 

Based on average values and highway driving from public data on heavy duty truck fuel 
consumption 

 Liters/100 km at Load % Miles/US Gal at Load % 

Load Level % 0% 50% 100% 0% 50% 100% 

42 tonne, 420 HP semi trailer 23.0 29.5 36.5 10.2 8.0 6.4 

60 tonne, 420 HP full trailer 31.5 41.5 53.5 7.5 5.7 4.4 
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Generator Units: 

Fuel consumption is based on fuel type (diesel, natural gas, propane), generator size (HP) and 
load factor (%). Fuel consumption tables were obtained from WorldWide Power Products, LLC 
and Bryan Power Generation  both publicly available sources. 
 
Rules of Thumb: 
For Semi-trailer Truck & Trailer units (18 wheelers): 
Diesel consumption = 29 - 59 liters of diesel per 100 km (based on 2016 fuel consumption 

values) 
Highway consumption = 6 to 7 miles per US gal 
Fast idle consumption is approximately 1 US gal per hour 
Driving is approximately 11 US gal per hour 

 
GHG equivalent of methane in the atmosphere to tonnes of CO2 : 
Volume of methane in m3 x 25 x 0.717 (methane density) is equivalent to tonnes of CO2  
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11.0  APPENDIX C – VEGETATION ROOTING DEPTHS 
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12.0  APPENDIX D - NATURAL REGIONS OF SOUTHERN AND 

CENTRAL ALBERTA 
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13.0  APPENDIX E - GLOBAL METHANE BUDGET 

 


