Soil and Site Evaluation 

Course Catalog

19 Courses

Predicting the behavior and function of soil, through its morphology in-situ (in place) within its natural landscape, is central to the practice of soil science.  Proficiency in these skills is crucial to on-site wastewater practitioners who determine site suitability for decentralized systems.  These soils and site evaluation workshops are designed to this end.  Beginning with the Soils 100 series and moving through the Soils 200 and 300 series, one's ability to understand relationships between soil properties and behavior of the functioning on-site wastewater treatment system is improved.  The Soils 400 course is a capstone course intended to be a field practicum assessment of the students’ knowledge, skills and abilities in soil and site evaluation.  It is critical that once siting goes beyond the traditional conventional systems or those that have simple siting solutions that the site evaluator has a soil scientist license, certification or educational experience and credentials as well as the training described in the following courses.

SOILS 10: Investigate Before You Invest (Cross-listed as PLANNING 5)
Most homes in rural and suburban areas depend upon a septic system for treatment and disposal of their household wastewaters.  If community sewers are not available, the value of a parcel of land is directly related to its ability to accommodate a properly functioning septic system or other decentralized wastewater treatment system.  If you are planning to purchase a building lot for a new home or develop a tract of land into a subdivision, then it is important to investigate before you invest.  If a septic system is needed, consider these steps before you purchase the land: (1) determine the types of soils on the lot or land tract, (2) find out what types of septic systems, if any, will work on those types of soils, (3) obtain a septic system permit, or permits, for the lot or land tract prior to purchase, (4) obtain cost estimates for those types of septic systems.  This short course will guide landowners on how to implement these steps.

SOILS 100: Getting the dirt on soils (cross-listed as TECH 105)
This one-day course introduces the concepts of soils and how they occur in the field to participants.  Topics covered include the observable field characteristics of soils that are described in a morphological description and an appreciation for how these characteristics can influence water movement and wastewater treatment in soils.  Participants get an appreciation for the basics of field morphology such as soil texture, structure, color and consistence.

SOILS 110: Field description of soil morphology: Overview
This is a two-day short course that introduces participants to the "language of soils"; that is, the specific terminology used by soil scientists to describe soil profiles, and the landscapes they occur within, in the field.  In addition to learning terminology, students will work in small teams and utilize soil monoliths and a field practicum approach to describe soil profiles and landscapes under the guidance of experienced soil scientists.  Once this workshop is completed, the students should be able to make accurate descriptions of soil texture, structure, color and consistence on a limited range of local soil types and be prepared to take more advanced soil description workshops.

SOILS 120: Soil wetness and water table relationships
Soil color is frequently used to determine soil wetness conditions.  However, oftentimes, there are addition interpretations that can be made when actual water table monitoring data is available at a site.  This one-day short course describes soil color, redoximorphic features, their causes, and interrelationships between redoximorphic features with both saturation and reduction in the soil profile.  In addition, this short course illustrates field methodologies for site instrumentation using wells and piezometers and interpretation of water table monitoring data gathered through such monitoring networks.

SOILS 130: Soil structure
This one-day short course covers the definitions, formation, features and characteristics of various soil structure and structureless conditions using the USDA soil structure description techniques.  Students working in small teams or individually will utilize a multitude of bulk field soil samples and soils observed in backhoe pits to determine structure type, size and class and to determine suitability for on-site wastewater treatment systems.  The potential adverse effects of on-site system construction and use on soil structure will be covered as well as methods to minimize adverse impacts.

SOILS 140: Soil texture
Soil texture is often used as one of the primary soil characteristics to assist in determining loading rates for on-site systems.  The effects of soil texture on water flow and treatment potential in on-site systems will be covered.  Students will utilize bulk field-moist soil samples and dry, prepared soil samples that have been analyzed in the laboratory to calibrate their fingers during hand-texturing of soils.  After analyzing known samples students will utilize their texturing skills to determine the sand, silt, clay contents and particle size class of unknown samples.  Finally, students in this one-day short course will be introduced to various particle-size scales used by soil scientists and engineers and discuss the two primary methods of determining particle size in the laboratory: the hydrometer method and the pipette method. 

SOILS 150: Soil consistence, mineralogy and expansive characteristics
During this one day short course participants will develop an understanding of soil consistence and it's relationship to soil mineralogy including the similarities and differences between clay mineral structures and properties of 1:1 clay mineral systems, 2:1 clay mineral systems, and mixed mineralogy systems. Participants will be introduced to x-ray diffraction techniques and other analytical tools (apparent CEC, Atterberg limits, COLE, etc) for determining mineralogy and evaluating the soil's expansive character when a soil field consistence assessment is inconclusive or challenged.  Participants will develop an advanced understanding of how to use soil consistence and other morphological features to determine whether clayey and fine-loamy soils have expansive characteristics that would limit their suitability for use of on-site wastewater treatment systems and to determine appropriate loading rates (LTARs) for on-site systems.  

SOILS 160: Site conditions and landscape assessment


This one-day short course addresses two major site evaluation themes: landscape position/and topography and site assessment issues that are not traditionally a part of soil assessments per se.  Landscape position and the effects of slope percent, aspect, and topography on water convergence, divergence and suitability of sites for on-site treatment systems are covered.  Participants will learn to identify all major landscape positions.  Topographic impacts on wastewater system suitability, performance and appropriate loading rates (LTARs) will be addressed.  Additionally, siting issues that are not soil-related are addressed.  The basics of site mapping and plan preparation via use of survey tools and GPS systems are addressed. Participants will be able to develop simple site plans and the documentation that should accompany them.  Finally, the impacts of other local county, state, provincial, or watershed-specific siting rules (e.g. Coastal zone management rules, buffer rules, special river basin rules) are discussed. 

SOILS 170: Principles of soil/site evaluation and best management practices


In this one-day short course students will learn how to utilize best management practices for conducting a site evaluation and learn, in detail, advanced principles of site evaluation.  The course is designed for students who already have a firm grasp of the technical jargon used by soil scientists (that is, the “language of soil morphology”), from earlier courses.  It builds upon that knowledge by providing an understanding of how these soil morphological characteristics and landscape features influence the site evaluation process, including finding the best site on a building lot for a system, determining ultimate suitability for a system using the local state, county or provincial rules and code of that locality. System technologies that match different soil conditions are not covered here, but are addressed in later courses.  Hence, this course focuses exclusively upon the soil conditions themselves, not the technology.

SOILS 200:  Water movement and treatment in soils


This is a half-day to one-day short course that addresses water movement in soils and the soil treatment processes that occur in on-site systems.  The major topics addressed include saturated flow in soils, unsaturated flow in soils, soil treatment of wastewater and ground water mounding under on-site systems. One key part of this course is a video illustrating important water flow and soil treatment concepts. The effects of the biomat on water movement and wastewater treatment in an on-site system will be discussed.  Participants will understand how water movement and soil treatment are interrelated and be introduced to use of Darcy's Law for saturated water flow in soils.

SOILS 210: Saturated hydraulic conductivity as a site evaluation tool


Participants will gain a working knowledge of in situ and laboratory methods for measuring saturated hydraulic conductivity (Ksat) in this one-day short course.  Participants will be able to properly measure Ksat in the unsaturated zone (above a water table) using commercially available permeameters and be introduced to various models and approaches for calculating the Ksat values based on field measured data and interpreting the results for on-site system design professionals.

SOILS 211: Assessment of water flow at sites proposed for large on-site systems


This advanced one to two-day short course will address use of soil morphology, saturated hydraulic conductivity tests and hydrogeological tests for assessing water flow at sites proposed for use of large on-site systems.  The proper use of Darcy's Law and computer models for evaluating vertical and lateral flow during site assessments will be addressed as will methods to project the degree of ground water mounding likely to occur beneath proposed large, communal on-site systems.  

SOILS 212: Use of computer models to predict drainage capability of soils


This advanced two-day short course will illustrate how to use advanced mathematical computer models such as Drainmod for determining sites drainage potential and for assessing long-term water table relationships based upon historical rainfall records, soil properties and drainage network design characteristics.

SOILS 220: Site evaluation of saprolite


This advanced short course will address field methods to determine suitability of saprolite for on-site systems.  Participants will learn about the derivation of saprolite from hard rock, features and types of saprolite that commonly occur from various igneous and metamorphic rock types, as well as their occurrence and distribution on the landscape.  Water flow, chemistry and mineralogy of soils with saprolite layers will be addressed in this one to two-day short course and field assessment protocols will be demonstrated and tested by participants.  

SOILS 230: Site evaluation of restrictive horizons


This short course covers the range of restrictive horizons that interfere with downward water flow in soils and inhibit site suitability for most types of on-site systems.  These types of soil horizons can include: fragipans, densipans, claypans, caliche, petrocalcic horizons, petrogypsic horizons, petroferric horizons, ortstein, duripans, laterites, plinthite and anthropogenic pans such as tillage pans, plow pans and hard pans.  Characteristics of restrictive horizons vary according to region of the country; therefore, this one to two-day short course will focus in the field on those restrictive horizons that are common in the locale of the short course.  However, other restrictive horizons will be covered in less detail.  The physical and chemical features of these pans will be addressed as well as use and management implications. 

SOILS 240: Lab analysis of soil properties


Standard methods for laboratory determination of soil properties will be demonstrated in this one-day short course.  Methods will be demonstrated for determining particle size analysis, CEC, COLE, X-ray diffraction, organic matter content, lab Ksat, porosity, soil moisture release curves and other standard physical and chemical soil properties.

SOILS 250: Matching the system to the soil: Integrating soil morphology with land use needs

This is a two-day short course that will demonstrate how soil morphological characteristics can be used to assess land use needs by utilizing on-site wastewater treatment systems as an example.  It is assumed that participants already have soil morphology description capabilities and an understanding of the technologies.  In this course, they will combine this knowledge so as to develop an advanced ability to match the correct on-site systems with the soil and landscape conditions at a particular site.  Students will also learn how to utilize soil morphology to determine the correct loading rates, that is, the proper long-term acceptance rates (LTARs) for these technologies so as to properly determine on-site system size.  The course addresses the differences between preliminary evaluations of land tracts and final site evaluations for assessing suitability.  Finally, students utilize their abilities to match the system with the soil by conducting a field mapping exercise (working in small groups) of a subdivision-sized tract of land.  The purposes are to learn 1) how to map on-site system suitability on multiple-acreage parcels that are intended as subdivisions and 2) to make the most efficient use of the available land.

SOILS 300 Series: Regional Soils Field Tours
This will include short courses covering of soils of the southeast U.S in a series of two to three-day short courses for each region of the southeastern U.S.  For instance, the Soils 331 course could cover soils of the Fall Zone and Outer Piedmont (see example below); while other short courses in the Soils 300 series could address soils systems important in other physiographic provinces, as appropriate and needed for field soil practitioners working in on-site wastewater.  In each short course the primary, or benchmark soil series of the region would be introduced using landscape-topographic diagrams, catena-diagrams and "soil-trees" followed by field tours illustrating typical soils in the region.  These courses focus upon a detailed understanding of soil properties, rather than on site suitability for on-site systems

SOILS 310 Series: Soils of New England U.S. and Eastern Canada Region

SOILS 320 Series: Soils of the Mid-Atlantic U.S. Region

SOILS 330 Series: Soils of the Southeastern U.S. Region

SOILS 331: Soils of the Fall Zone and Outer Piedmont

SOILS 332: Soils of the Inner Piedmont

SOILS 333: Soils of the Low Mountains and Inter-Mountain Valleys

SOILS 334: Soils of the High Mountains

SOILS 335: Soils of the Upper Coastal Plain

SOILS 336: Soils of the Middle and Lower Coastal Plain

SOILS 337: Soils of the Tidewater Region and Barrier Island System

SOILS 340 Series:  Soils of Florida and the Gulf Coast Region

SOILS 350 Series: Soils of the Upper Midwest and Central Canada Region

SOILS 360 Series: Soils of the Mississippi Valley Region

SOILS 370 Series: Soils of the Arid and Semi-Arid Southwest Region

SOILS 380 Series: Soils of the West U.S. Region

SOILS 390 Series: Soils of the Pacific Northwest and Western Canada Region

SOILS 400: Capstone course: Site evaluation for septic systems


This three-day capstone course will summarize and test the skills developed in previous short courses.  On the first day, students will work with the instructors to summarize their abilities and review problem scenarios during classroom and field discussions and assessments.  Then, participants will take a field practicum test during days two and the morning of day three.  During the field practicum test, participants will work as individuals.  They will use their soil assessment skills to assess raw tracts of land and determine site suitability for on-site systems, the best system locations on the parcels, the most appropriate types of systems to recommend for those sites and loading rates (LTARs) that match each location and system type.  Finally, on the afternoon of day three, the faculty will review the soil/site assessments.

