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EXPLORATION FOR SHALLOW NATURAL GAS IN NORTH DAKOTABY FID FIELD SCREENING OF GROUND-WATER WELLS
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——— 00 e p— P lignites do and do not occur follows. Overall FID responses range higher within The 1 ppm to 10 ppm interval contained the majority (41%) of the Figure 4. Comparison of the ranges and means of flame-ionization detector (FID) instrument responses (ppm as CHg4 in air) by county, in relative order of investigation. SE Steele, Bottineau, Renville, Emmons,
] ’ ’ ’ the group of values containing coals, either as detritus or in beds. Mean FID responses. FID values in the 10 ppm to 100 ppm (23%) range were Stutsman, Rolette, and Towner Counties were completed in 2006. Burleigh, Ward, McHenry, Pierce, Kidder, Barnes, LaMoure, and Morton Counties were completed in 2007, Sheridan, Logan, and Benson Coun-
Table 1. A total of 3,532 shallow ground-water observation wells were field screened for the presence of combustible gas using a response is higher within wells where no carbonaceous material is reported. second, followed by FID values in the zero ppm to 1 ppm range (20%). ties were completed in 2008. The remaining 19 counties, from Trail to Williams, were completed in 2009. Generally, wells were field screened on a county by county basis. Wells in counties where shallow gas _ _ N _ _ _ _ _ _ N o _ _ _ _ o _ _
Figure 9. Comparison of positive FID instrument responses interpreted as shallow gas occurrences for wells field screened in western North Dakota in 2006-2009. Data grouped alphabetically by county from top to bottom. Data within each county grouping is sorted by [CH 4] in ascending order (i.e. lowest to highest). Bars are color coded with increasing values changing from cooler to warmer portable flame-ionization detector (FID) calibrated to a predetermined concentration of CHg in air (100 ppm low-span calibration and Only 8 values (1%) were reported that were greater than 10,000 ppm. occurrences were most likely (e.g. Renville and Bottineau Counties) based on historical data and occurrences, were field screened first. Counties in “frontier” areas in eastern North Dakota were subsequently Figure 8. Comparison of positive FID instrument responses .|nterpreted as shallow gas occurrences for wells field screened in eastern N(_)rth Dakota in 2006'200?- Data grouped alphabetically by county from top to bottom. Data within each county grouping is sorted by [CH 4] in ascending order (i.e. lowest to highest). Bars are color coded with increasing values changing from CO?'” to warmer cc;l_or
color based on the order of magnitude of FID instrument response: blue =0 to 1 ppm, green = 1 to 10 ppm, yellow = 10 to 100 ppm, orange = 100 to 1,000 ppm, red = 1,000 to 10,000 ppm, and purple = 10,000 to 1,000,000 ppm. Monitoring well identification numbers are displayed at the right of each respective bar. Well identification format is in ND State Water Commission database format as 10,000 ppm high-span calibration) during the 2006 - 2009 field seasons. Approximately 22% (787 wells) returned positive instrument None of the values within the 10,000 ppm to 100,000 ppm methane field screened. Counties in western North Dakota (e.g. Bowman, McKenzie, Renville, Ward), tend to show relatively higher mean values than other counties investigated. Mean values range across four orders based on the order of magnitude of FID instrument response: blue = 0to 1 ppm, green = 1 to 10 ppm, yellow = 10 to 100 ppm, orange = 100 to 1,000 ppm, red = 1,000 to 10,000 ppm, and purple = 10,000 to 1,000,000 ppm. Monitoring well identification numbers are displayed at the left of each respective bar. Well identification format is in ND State Water Commission database format as Township,
Township, Range, Section and 1/4, 1/4, 1/4 (e.g. 0LABC) sections. Nested wells are commonly listed with an appended 1, 2, 3 etc., attached to the well identification (e.g. 01ABC2). responses for potential shallow gas occurrence as methane. The remaining 78% (2,744 wells) showed no response for shallow gas. concentration interval were greater than 50,000 ppm. The cumulative of magnltuqle from 2 ppm to 9,420 ppm (as CH4 in air). _Concer_1t_rat|on ranges per county are depicted by the vertical red bar with the minimum and maximum values rep_ort<_ed as the top and bottom ends of the Range, Section and 1/4, 1/4, 1/4 (e.g. 00LABC) sections. Nested wells are commonly listed with an appended 1, 2, 3 etc., attached to the well identification (e.g. 01ABC2).
Nearly 50% of the wells planned for investigation and field screening were found to have been destroyed or abandoned in the field. percentage trend through the data is shown with the curved black line. bar, respectively. Mean values are shown at their respective position along the bar as yellow squares. The number of shallow gas occurrences per group (i.e. the n-value) is displayed at the top of each bar.

90% of the FID instrument responses as C1 were below 100 ppm.




