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Data for Water Wells, Springs, and Streams Visited during the Gallatin—Madison Ground Water Characterization Study

Figure 1a. Sites visited in Madison and Gallatin counties with Ground Water Information Center (GWIC) identification numbers. Most sites visited are wells, but visits also include 66 springs and 8 stream
sites. Data obtained from inventories include static water levels and field chemistry parameters. Full water-quality samples collected from 316 sites were analyzed for major anions and cations, trace metals,
and nitrate. A total of 23 nitrate-only samples were collected from 21 unique sites. Sites with isotope analyses include 38 radon, 61 tritium, 87 deuterium and oxygen-18. Site information, field data, and full
water-quality analyses can be obtained from the GWIC website using GWIC Project Code GWCPOS (http://mbmggwic.mtech.edu). Site information is also available in Appendix 1.

and Tertiary sand and gravel make up the valley fill. Coarse-grained basin-fill contains productive aquifers. Not to
scale.
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geologic unit, the topographic position, and the well’s position in the groundwater flow system (distance

quantity and water chemistry. The distribution and relationships between aquifers and aquitards in a
basin are keys to building a regional hydrogeologic framework in order to interpret site data. Geologic

units. The Hydrogeologic Framework Map (GWAA 8 Map 2) describes the geologic units that form the

Coordinates for each visited site were determined using a hand-held global positioning system (GPS)
receiver and USGS 1:24,000 topographic maps. Coordinates and elevations for wells measured monthly
for water levels were determined using a survey-grade GPS; solutions obtained have an accuracy to

NAVDS88 using GEOIDO09, for hand-held GPS points the vertical datum is NGVD29). All latitudes and
longitudes are recorded in the NAD83 projection. Where possible, field data collected included a static

represent stabilized readings attained after approximately 30 min of pumping. Some wells either could
not be pumped to measure water-quality parameters or were not accessible to measure water levels.
Water-quality samples for major ions, nitrate, and trace metals were obtained from 296 wells and 20

analyses available from previous sampling). Water from 42 wells and springs in the study area have
been analyzed for radon. Field and analytical data for the visited sites are available from the Ground
Water Information Center (GWIC) website (http://mbmggwic.mtech.edu). Field data collected at each

Monthly water-level measurements were collected at 188 sites from June 2008 through June 2011.
Dense groups of monthly sites in the Ruby Valley, West Yellowstone, and Big Sky provided focused
data collection. One hundred nineteen of these monitored sites are part of the statewide groundwater
monitoring program and continue to be measured at least quarterly, with some sites instrumented
for hourly measurements. All water-level data are available through the MBMG’s GWIC website

Data from other groundwater investigations conducted in the study area are also available (fig. 3).

projects of the MBMG’s GWIP, a groundwater investigation in the Ruby Valley, a historic project in

Pharmaceuticals in public water supply wells and wastewater-treatment plant effluent around the
Bozeman, Belgrade, Four Corners, and Manhattan areas (English and Icopini, oral communication)
were evaluated by the MBMG and the GLWQD between June 2008 and June 2009. This project
sampled 68 sites including 10 surface-water sites (fig. 3). The project data are available through the

Site locations from the MBMG GWIP’s Four Corners and Big Sky projects are displayed in figure

Logan, Manhattan, and Belgrade areas, although these sites are not displayed in figure 3. All project

From 2000 through 2003, the Ruby Valley Conservation District and the Ruby Watershed Council
collected groundwater data, drafted a management plan, and developed a groundwater-flow model
(Payne and Magruder, 2004a, b, 2008). Although this was not an MBMG project, the site data and
monthly water levels are available through the GWIC website using the project codes RVCD2000

Some historic groundwater data from a joint United States Geological Survey (USGS) and Bureau
of Reclamation project in the Beaverhead River Valley are also available (fig. 3). The data include
water-level measurements collected from 1951 to 1968 with some measurements extending into the

available from the Gardiner and Cooke City areas, outside the GWCPO8 Characterization Study
Area). Most well visits occurred from 1995 through 1998 (project code YNPW), but most spring
inventories were completed in 2000. In the West Yellowstone area, long-term monitoring sites are

quality. Some of these sites have been monitored since 1995 (project code YNPMON). Figure 3
displays only the YNPW and YNPMON sites, although all YCGWA project data are available from

Geothermal waters in the study area were evaluated by Sonderegger (1984) and more recently by an
MBMG statewide geothermal project. These sites are not displayed on Figure 3, but all data are
available through GWIC. The 1979 data set has a project code of “Geotherm”; the recent data has a

Visited wells were selected to obtain representative data from all the water-bearing geologic units in
the study area. Well logs, geologic reports, and geologic maps (Kellogg and others, 2006, 2007,
Lonn and English, 2002; Lonn and others, 2000, 2007; O’Neill and Christiansen, 2002; Reynolds
and others, 2006; Ruppel and others, 1993; Skipp and McGrew, 1977; Vuke, 2006; Vuke and others,
2002, 2004; and Hanneman and Wideman, 1991) were used to assign geologic completion codes to
the visited wells and springs. Table 1 lists the total wells and springs visited, grouped by geologic

included. The table also depicts the number of water-quality samples from each aquifer and the
median well depth. The reader is referred to the Hydrogeologic Framework Map (GWAA 8 Map 2)

The hydrogeologic units varied from deep, unconsolidated basin-fill in the intermontane valleys to
structurally deformed sedimentary, igneous, and metamorphic fractured bedrock in the mountainous
areas. Figure 4 is a cross section through the Big Sky area depicting the relationship among the
underlying sedimentary units. Groundwater flows through primary and fracture porosity in these

Limestone (330MDSN) being the most productive. Figure 5 is a generalized cross section through

We thank all property owners who gave permission to visit their wells. Reviews of the map by Tom
Patton and Alan English are greatly appreciated. Endless and gracious help with map production from
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