
 COMPLIANCE / ENGINEERING / REMEDIATION LT Environmental, Inc. 

4600 West 60th Avenue 
Arvada, Colorado  80003 

T 303.433.9788 / F 303.433.1432 

April 25, 2013 

Peter Gintautas 
Environmental Protection Specialist – Southeastern Colorado 
Colorado Oil and Gas Conservation Commission 
P.O. Box 108 
Trinidad, Colorado  81082 

RE: Methane Flux Survey 
 Wilgus Residence 
 Las Animas County, Colorado 

Dear Mr. Gintautas:  

LT Environmental, Inc. (LTE) is pleased to present methane flux survey results to the Colorado 
Oil and Gas Conservation Commission (COGCC) for work conducted at the Wilgus residence 
located in Las Animas County, Colorado (Figure 1). LTE understands that this survey is part of 
an ongoing assessment of public health and safety by the COGCC due to observations of fugitive 
gas containing methane in the water well (Permit #249629) at the property. 

OBJECTIVE AND SCOPE OF WORK 

The objective of the methane flux surveys was to observe and document the presence or absence 
of methane seepage at the two orphan well sites. 

The scope of work for the April 17, 2013 methane flux survey included the following tasks: 

 Task 1: Project setup including health and safety plan (HASP) preparation;  

 Task 2: Conduct methane flux surveys at the residence; and  

 Task 3: Prepare this report. 

PROPERTY ACCESS 

Prior to conducting the 2013 field activities, the COGCC acquired landowner information and 
contacted the landowners to request their participation. LTE was informed by the COGCC prior 
to the methane flux surveys that property access was granted. 

METHANE FLUX SURVEY METHOD 

LTE utilized a West Systems, LLC (West Systems) portable flux meter to identify the presence 
or absence of methane seepage around the residence and the associated water well. Mr. Gintautas 
of the COGCC directed LTE field personnel for measurement locations, specifically around the 
house, the cistern associated with the water well on the south-southwest side of the house, and 
further southwest of the house.  
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The flux meter measures the flux of methane, carbon dioxide, and hydrogen sulfide by 
employing individual gas-specific sensors that record the increases, if any, of gas concentrations 
over time for a given surface area. These increases in concentration over time are proportional to 
the flux of each gas measured. Information on the flux meter is provided in Attachment 1. For 
this survey, only methane flux rates were reported. 

Flux measurement accuracy can be limited by surface conditions. One of the most important 
factors is the quality of the seal between the accumulation chamber base and the ground surface. 
To ensure a proper seal between the ground surface and the chamber, LTE personnel chose 
relatively flat surfaces where possible and placed loose soil around the base of the chamber to 
reduce the potential for gas loss at the base of the chamber. In addition, LTE attempted to 
minimize ground disturbance during the measurement process in order to maintain the natural 
seep conditions. In areas with heterogeneous surfaces, the seal was sometimes difficult to 
achieve. 

The methane sensor within the flux meter unit has a range of 60 parts per million (ppm) to 
50,000 ppm. The flux meter methane measurement range is 0.2 moles per square meter per day 
(mol/m2·day) to 300 mol/m2·day. Methane flux values below 0.2 mol/m2·day are detectable, 
although with decreased accuracy. Due to the low accuracy and confidence level of methane flux 
values below 0.2 mol/m2·day, the reporting limit set for the flux meter is 0.2 mol/m2·day. 
Supporting flux data are included in Attachment 2. 

During the measurement process, gas concentrations were recorded at one-second intervals and 
directly downloaded via a Bluetooth® connection to a portable digital assistant (PDA) integrated 
with the Trimble GeoXT® global positioning system (GPS) unit (described below). Other 
measurements recorded included barometric pressure, temperature, date, and time. 

Integrated West Systems Flux Manager® software on the GPS unit recorded the gas 
measurement data. The software plotted the curve of gas concentration versus time for each 
measurement collected. LTE selected the best-fit line for the curve generated. The slope of the 
best-fit line is proportional to the flux at the measurement point. 

GLOBAL POSITIONING SYSTEM DATA MANAGEMENT 

Flux measurements and other relevant field data were stored as attributes in the GPS unit along 
with the associated location data. The data stored in the GPS unit were later downloaded for 
processing and reporting. The GPS unit location data were collected in the Colorado State Plan 
Central (CSPC) and projected in CSPC (feet), North American Datum 1983 (NAD 83) for use in 
an ArcView® project file. On average, 25 GPS log positions were collected for each point feature 
in order to obtain accurate positioning.  

Readings collected with the GPS unit can be located with one-meter accuracy; however, some 
terrain or structures can adversely affect GPS unit accuracy. When satellite signals are limited, 
positioning accuracy decreases. Specifications of the GPS unit are included in Attachment 1. 
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METHANE FLUX SURVEY RESULTS 

The methane flux survey of the Wilgus residence was conducted on April 17, 2013. Of the total 
11 flux survey points, reportable methane flux (greater than 0.2 mol/m2·day) was recorded at 
three points. Methane flux was detected at the southern corner of the house at a flux of 0.854 
mol/m2·day (flux point 01) and in the vicinity of the cistern at a flux of 28.956 mol/m2·day (flux 
point 02), and 5.616 mol/m2·day (flux point 09).  

Figure 2 illustrates the results of the methane flux survey. Flux data is included in Attachment 2.  

LTE appreciates the opportunity to provide environmental services to the COGCC. If you have 
any questions regarding this report or would like additional information, please contact us at 
(303) 433-9788. 

Sincerely, 

LT ENVIRONMENTAL, INC. 

          

Daniel R. Moir, P.G. John D. Peterson, P.G. 
Project Manager Executive Vice President 

Attachments 
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EQUIPMENT SPECIFICATIONS  

























 

 

 

ATTACHMENT 2 
 

FLUX METER DATA 



Site Filename Northing Easting Date CH4 flux H2S flux CO2 flux

ACCUMULATION
CHAMBER

PRESSURE
(HPa)

TEMP
DegC TIME CH4 slope H2S slope CO2slope AcK

Wilgus residence Wilgus_residence_01_17042013_131105.txt 1184852.297 3203228.448 4/17/2013 0.854028761 0 0.482340991 A 773.3 23.6 17-04-2013 13:11:05 3.503999949 -0.002 1.978999972 0.243729666
Wilgus residence Wilgus_residence_02_17042013_131711.txt 1184836.404 3203221.492 4/17/2013 28.95629501 0 0.501183033 A 773.3 23.7 17-04-2013 13:17:11 118.8450012 -0.001 2.056999922 0.24364756
Wilgus residence Wilgus_residence_03_17042013_132255.txt 1184875.879 3203210.929 4/17/2013 0 0.000243635 0.072846897 A 773.0 23.6 17-04-2013 13:22:55 0 0.001 0.298999995 0.243635118
Wilgus residence Wilgus_residence_04_17042013_132533.txt 1184886.571 3203228.936 4/17/2013 0 0.00048727 0.045072496 A 773.0 23.6 17-04-2013 13:25:33 0 0.002 0.185000002 0.243635118
Wilgus residence Wilgus_residence_05_17042013_132831.txt 1184910.586 3203257.485 4/17/2013 0 0.000243875 0.060480967 A 773.5 23.5 17-04-2013 13:28:31 0 0.001 0.247999996 0.243874878
Wilgus residence Wilgus_residence_06_17042013_133111.txt 1184883.539 3203274.46 4/17/2013 0 0 0.141159862 A 773.0 23.4 17-04-2013 13:31:11 0 0 0.578999996 0.243799418
Wilgus residence Wilgus_residence_07_17042013_133507.txt 1184821.43 3203250.269 4/17/2013 0 0.0004877 0.415520579 A 772.9 23.3 17-04-2013 13:35:07 0 0.002 1.703999996 0.243850112
Wilgus residence Wilgus_residence_08_17042013_133840.txt 1184854.59 3203243.296 4/17/2013 0 0.000488117 0.820769191 A 773.3 23.2 17-04-2013 13:38:40 0 0.002 3.362999916 0.244058639
Wilgus residence Wilgus_residence_09_17042013_134149.txt 1184829.761 3203215.833 4/17/2013 5.616445065 0.000488471 0.578594446 A 773.6 23.1 17-04-2013 13:41:49 22.99600029 0.002 2.368999958 0.244235739
Wilgus residence Wilgus_residence_10_17042013_134714.txt 1184675.852 3203059.135 4/17/2013 0 0 0.06329979 A 773.6 22.9 17-04-2013 13:47:14 -0.115000002 0 0.259000003 0.24440074
Wilgus residence Wilgus_residence_11_17042013_135139.txt 1184909.759 3203226.797 4/17/2013 0 0.000244376 0 A 773.0 22.7 17-04-2013 13:51:39 0 0.001 -0.155000001 0.244376272

Notes
CH4 - methane HPa - hectopascal

H2S - hydrogen sulfide DegC - degrees Celsius

CO2 - carbon dioxide AcK - accumulation chamber factor
flux measured in moles per square meter per day (mol/m2·day)
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