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My focus will be on the use of soils information by field office technical professionals to provide individual assistance to farmers, private landowners, and other land use managers.  Conservationists and technicians, working for NRCS and Soil and Water Conservation Districts, use soil survey information every day to help farmers and landowners apply more effective and economical conservation practices affecting animal, plant and air resources as well as soil and water.

Field offices are where the rubber meets the road.  These technicians and conservationists combine an extensive array of disciplines to give sound advice and guidance to individual landowners.  Engineering, agronomy, wildlife biology, forestry, economics and geology lock arms with soil science to address resource concerns ranging from soil erosion to water quality, from wetland conservation to grazing land management.  I think soil surveys and associated interpretations are the backbone of this effort and the key to any success.

That being said, however, bad soil survey information, just like bad engineering, is a disaster.  Nearly all of the soil survey information in Missouri is quite accurate and reliable.  Only a small fraction has problems, but it is essential that the Cooperative Soil Survey effort move quickly to update old surveys, correct mapping errors, and iron out inconsistencies.

For many of you, having a readily available published soil survey has always been taken for granted.  Whatever your technical discipline or natural resource interest, you’ve always been able to reach for the soil survey book to find many answers.  It has not always been so.  Some of us who are gray around the edges and rather long-in-the-tooth can recall the difficulties that go with a void of soils information.  We couldn’t do as good a job then, because we had to “guess” at the soil characteristics that affected our work.  Thankfully we are past that.

I want to tell you how we in field offices do use soil survey information in the field office and how we don’t use it.  And I want to discuss how we should be using the information and how we could use it—some of the possibilities.  The first two uses I’ll mention are the most important, in terms of frequency of use.  These applications of soil information are made several times a day in many field offices.

In much of Missouri our “Job-1” is controlling sheet and rill erosion on cropland.  Within each field it is necessary to locate and describe a representative slope, also known as the “critical significant slope.”  The conservation plan, the decisions about use and treatment, is based on the level needed for adequate protection of the representative slope.  Developing a good, sound conservation plan to control erosion depends on knowing site-specific soil characteristics affecting the soil’s susceptibility to erosive forces.  The soil survey is consulted to determine what those characteristics are.

The second major use involves determining watershed runoff.  Our “mechanical” conservation practices are those that are “constructed” or “built”, as opposed to practices like seeding, tree planting, grazing management, etc.  These mechanical practices nearly all deal with management of water from precipitation runoff.  We may impound it, contain it, detain it, divert it, floodroute it, or channel it.  But it’s going to be about managing runoff.  It is essential to be able to accurately predict both the quantity and rate of delivery of the runoff.  Our folks sometimes call the process “EFH 2” for the chapter of the Engineering Field Handbook that guides runoff determination.  In combination with land cover and management, soil characteristics revealed by the soil survey tell us how much water we’re going to get and how fast.

Other common uses of soil survey information may be less frequent but not less important.  Grassland specialists use a soil classification called pasture suitability groups (PSG’s) to determine which forage specie or mixture is best suited to productive growth on a site.  Technicians and engineers use soil properties from the soil survey to determine safe, nonerosive flow velocities for channels like terraces and waterways.  Although on-site conditions vary, the soil survey gives an indication whether mechanical practices like terraces, diversions and waterways will need to be “topsoiled”; that is whether, during construction, it will be necessary to salvage whatever topsoil is present and spread it over the top of the finished grade.  Advice to forest owners on timber stand improvement is based on which tree species are recommended as best suited by the soil survey.

In recent years water quality has taken a prominent position on our list of concerns.  We have come to better understand how pollutants are transported, trapped, and degraded.  And we have come to realize that soil characteristics such as permeability, erodibility, infiltration, and hydrologic properties control our ability to avoid, abate, or correct the contamination of surface and subsurface water resources.  Integrated crop management specialists consult the soil survey to learn the soil’s potential for contributing to pollution through either surface runoff or leaching, which is the transport of contaminants through the soil into subsurface aquifers.  

Since 1985 many conservation programs have relied heavily on soil survey information in the delivery.  You may argue that using the soil information in this context is not assisting farmers and landowners, but the use of soil surveys since 1985 has increased dramatically.  Conservation of highly erodible land (HEL) bases the determination of affected land on the predominance of highly erodible soil map units.  The Conservation Reserve Program (CRP) uses soil survey data to primarily determine three important things: land eligibility based on proportion of highly erodible land; the maximum annual payment, called the rental rate, and the environmental benefit index (EBI) for soil erodibility and water quality.  Detailed, on-site mapping is usually done for wetland determinations to carry out our wetland conservation (WC) responsibilities or to determine eligibility for the Wetland Reserve Program (WRP), but the soil survey is used regularly for preliminary determinations for both purposes.

The uses I’ve described certainly don’t cover all uses we make of soil survey information, but those are the big ones.  I want to mention briefly some uses that we do not and should not make of soil survey information.  Determinations of soil suitability for most sanitary and construction applications should not be based on the soil survey alone.  Great differences in soil properties within mapping units is due to the presence of dissimilar areas, called inclusions; these inclusions are an unavoidable consequence of the mapping scale and detail.  On-site evaluations are needed to determine feasibility of septic absorption fields and foundation stability for large structures.  Other such determinations are not reliable for the same reasons.  The availability of digital soil information and applications using geographic information systems (GIS) will make the mapping scale less apparent, and the temptation to misuse the data is greater.

Well, what could we do with soil survey information that we don’t now?  I don’t have a crystal ball, so I’m not going to speculate on what NEW uses someone may dream up.  I do want to talk a little about how I think new technology will help us make better use of soils information.

I am excited about where we may be headed in employing computers through GIS, and I think using global positioning system (GPS) technology will expand our horizons even more.  Using digital soil data through a GIS system will enable us to make complex calculations very quickly.  We can use forage productivity estimates from the soil survey to balance the carrying capacity of odd-shaped, different sized paddocks within a grazing system.  We will easily be able to do economic analyses that compare costs and returns for competing land uses. This will be most beneficial to our conservation efforts, because we will be able to give sound advice farmers on basic land use decisions.  Many resource problems will be avoided if land that is best suited to woodland is in trees, land best suited to pasture is growing grass, and land capable of sustained, economically viable crop production is in crops. The ability to use soil information in such ways is far from new.  We can right now tediously measure mapping unit areas and make painstaking series of calculations to develop this type of data.  But we haven’t been able to put that kind of time into routine service to farmers and ranchers.  The technology will enable us to make these evaluations quickly and easily.

Our conservationists and technicians in field offices use soil information a lot, day in and day out, in many applications.  Some of us only recently learned that soil surveys were NOT made EXCLUSIVELY for OUR use; a few of us still don’t believe it!  There are some ways soil survey information is not and must not be used; those cases where mapping unit inclusions could literally spell disaster for foundations, sanitary facilities, or other works must be avoided.  I don’t imagine many new and different ways to use soil information to assist farmers, but I see cause for excitement about the ways computers, GIS, and GPS technology can make a forbiddingly complex application seem routine.
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