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Abstract:
Demographic changes throughout the Rocky Mountain west are resulting in an increasing number of
rural subdivisions away from city centers. Rural housing developments require on-site sewage disposal
systems to handle household waste. Development of large tracts of formerly range and forest soils, has
produced the need for septic system suitability information of these soils. Range and forest soils,
typically covered by third order soil surveys, are not intended for septic interpretations. However, they
may contain the data necessary for septic interpretations. The Gallatin Local Water Quality District
(LWQD) in southwestern Montana contains portions of Gallatin Valley and Gallatin National Forest
(GNF) soils within its boundaries. Gallatin Valley soils are lowland agricultural soils covered by a
second order soil survey and have been interpreted for on-site sewage disposal systems. GNF soils are
higher elevation range and forest soils covered by a third order soil survey and are not interpreted for
on-site sewage disposal systems. The Gallatin LWQD provides the opportunity to determine if the third
order GNF soil survey contains the data necessary for septic system interpretations. This case study
also provides the opportunity to compare septic interpretations from second order GallatinValley soils
to septic interpretations from corresponding third order GNF soils along the Gallatin Valley/GNF
border.

Initial investigation of the third order GNF soil survey provided data regarding the septic limitations of
GNF soils. Septic interpretations based on the most-limiting restriction were made for each GNF soil
map unit. An ArcView™ coverage of the most limiting septic restriction for GNF soils was constructed
and compared to the corresponding Gallatin Valley coverage along the Gallatin Valley/GNF border.
Initial results showed poor agreement between septic interpretations of corresponding Gallatin
Valley/GNF border map units based on the most-limiting restriction.

Complete septic interpretations (slight, moderate and severe) for all restrictions were compared
between corresponding Gallatin Valley/GNF border map units. Results showed a high percent match
(73%) between the complete septic interpretation of corresponding Gallatin Valley/GNF border map
units. These results were consistent in a refined comparison that weighted each GNF map unit
according to its percent match with its corresponding Gallatin Valley map unit. This method produced
a 75 percent match.

Septic interpretations based on observations from twenty-four field soil pits suggested that restrictions
with high percent match results were favored by a high number of map units with “slight” limitations.
Comparisons based on a broad range of limitation data (slight, moderate and severe) showed higher
agreement with GNF data than Gallatin Valley data (p = 0.74 vs. 0.65 respectively). I found that
although the third order GNF soil survey was not designed for septic interpretation, it can provide
preliminary septic interpretations of GNF soils within the Gallatin LWQD. Methodologies used in this
study may be transferable to other areas of the Rocky Mountain West susceptible to rural expansion. 
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