SECTION II – NATURAL RESOURCES INFORMATION 

1. Soils

Soil Interpretations

Nonagricultural Interpretations

General

The purpose of these interpretative ratings is to help engineers, planners, and others understand how soil properties influence behavior when used for nonagricultural uses such as building site development or construction materials. Soils are rated for the uses expected to be important or potentially important to users of soil survey information. Ratings for proposed uses are given in terms of limitations and restrictive features; suitability and restrictive features; or only restrictive features. Only the most restrictive features are listed. Other features may need to be treated to overcome soil limitations for a specific purpose.

Soils are rated in their "natural" state, that is, no unusual modification of the soil site or material is made other than that which is considered normal practice for the rated use. Even though soils may have limitations, it is important to remember that engineers and others can modify soil features or can design or adjust the plans for a structure to compensate for most degrees of limitations. However, most of these practices are costly. The final decision in selecting a site for a particular use generally involves weighing the costs for site preparation and maintenance. 

Building Site Development

(See Part 620 – National Soil Survey Handbook - Soil Interpretations Rating Guides)

The soil interpretations for building site development are designed to be used as a tool in evaluating soil suitability and identifying soil limitations for various construction purposes. As part of the interpretation process, the rating applies to each soil in its present condition and does not consider present land use. The limitation rating provided is based on the influence of existing soil properties for that use.

The soil feature(s) is identified for its affects on structure design and construction techniques to be used. These soil feature(s) also determines the performance to be expected after construction and the kind and degree of future maintenance required. Minor soil features are not identified or considered as part of the initial rating process but could be important factors where the major soil feature restrictions are overcome through design application. 

Use of the soil interpretation rating guides in the planning and evaluation process allows the user to identify and recommend site selection and to plan alternative measures that minimize impacts on the soil resource.

Dwellings without Basements

Displayed in Table ENG-3. Dwellings and Small Commercial Buildings w/fuzzy rating

Dwellings without basements are single-family houses of three stories or less without basements. The foundation is assumed to be spread footings of reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum frost penetration, whichever is deeper.

Rating criteria are based on soil properties and qualities affecting the capacity of soil to support a load without movement and on those that affect excavation and construction costs. The properties and qualities affecting load-supporting capacity without movement are the presence of a high water table, flooding, and the shrink-swell behavior and compressibility of the soils. Compressibility is inferred from the Unified classification. Properties influencing the ease and amount of excavation are a seasonal high water table, slope, depth to bedrock or to a cemented pan, and the amount and size of rock fragments.

Dwellings With Basements

Displayed in Table ENG-3. Dwellings and Small Commercial Buildings w/fuzzy rating

Dwellings with basements are single-family houses of three stories or less with basements. The foundation is assumed to be spread footings of reinforced concrete built on undisturbed soil at a depth of about 7 feet.

The ratings are based on properties and qualities that affect the capacity of a soil to bear a load without movement and those that affect excavation and construction costs. The properties affecting load supporting capacity without movement are presence of a seasonal high water table, flooding, and the shrink-swell behavior and compressibility of the soils. Compressibility is inferred from the Unified classification. Properties influencing the ease and amount of excavation are flooding, a high water table, slope, depth to bedrock or to a cemented pan, and the amount and size of coarse fragments.

Small Commercial Buildings

Displayed in Table ENG-3. Dwellings and Small Commercial Buildings w/fuzzy rating

Small commercial buildings are those buildings that are less than three stories without basements. The foundation is assumed to be spread footings of reinforced concrete at a depth of 2 feet or at the depth of maximum frost penetration, whichever is deeper. 

The ratings are based on properties and qualities affecting the capacity of the soil to support a load without movement and those that affect excavation and construction costs. The properties and qualities affecting load-supporting capacity without movement are presence of a high water table, flooding, and the shrink-swell behavior and compressibility of the soils. Compressibility is inferred from the Unified classification.
Properties influencing the ease and amount of excavation are flooding, a high water table, slope, depth to bedrock or a cemented pan, hardness of bedrock or a cemented pan. 
 This portion of Section II of the Field Office Technical Guide is located on the Soil Data Mart.

Example Table ENG-3. – Dwellings and Small Commercial Buildings
Table ENG-3. – Dwellings and Small Commercial Buildings

Clackamas County Area, Oregon
The information in this table indicates the dominant soil condition, but does not eliminate the need for onsite investigation.  The numbers in the value column range from 0.01 to 1.00.  The larger the value, the greater the potential limitation.  Limiting features in this report are limited to the top 5 limitations.  Additional limitations may exist.
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Lawn, Landscape, Golf Fairway

Displayed in Table ENG-4. Roads and Streets, Shallow Excavations, and Lawns and Landscaping w/fuzzy rating

The soils are rated for their use in establishing and maintaining turf for lawns and golf fairways and ornamental trees and shrubs for residential or commercial landscaping. The ratings are based on the use of soil material at the location that may have some land smoothing. Irrigation may or may not be needed and is not a criterion in rating. Traps, trees, roughs, and greens are not considered as part of the golf fairway. The soil properties and qualities considered in rating soils for lawns, landscaping, and golf fairways include those that affect growth and trafficability after vegetation is established. They are shown in Table 620-6 of the National Soil Survey Handbook. The properties that affect plant growth are the content of salt, sodium, or calcium carbonate; sulfidic materials; soil reaction; depth to the water table; depth to bedrock or a cemented pan;

and the available water capacity in the upper 40 inches of soil. The properties that affect trafficability after vegetation is established are flooding, wetness, slope, stoniness, and the amount of clay, sand, or organic matter in the surface layer.
Local Roads and Streets

Displayed in Table ENG-4. Roads and Streets, Shallow Excavations, and Lawns and Landscaping w/fuzzy rating

Local roads and streets are those roads and streets that have all-weather surfacing (commonly of asphalt or concrete) and that are expected to carry automobile traffic year-round. The roads and streets consist of (1) the underlying local soil material, either cut or fill, which is called "the subgrade"; (2) the base material, which may be lime-stabilized soil, cement-stabilized soil, gravel, or crushed rock; and (3) the actual road surface or street pavement, which is either flexible (asphalt), rigid (concrete), or gravel with binder in it. They are graded to shed water, and conventional drainage measures are provided.  

The properties and qualities that affect local roads and streets are those that influence the ease of excavation and grading and the traffic-supporting capacity. The properties and qualities that affect the ease of excavation and grading are hardness of bedrock or a cemented pan, depth to bedrock or a cemented pan, depth to a water table, flooding, the amount of large stones, and slope. The properties that affect traffic-supporting capacity are soil strength as inferred from the AASHTO group index and the Unified classification, subsidence, shrink-swell behavior, potential frost action, and depth to the seasonal high water table.

Shallow Excavations

Displayed in Table ENG-4. Roads and Streets, Shallow Excavations, and Lawns and Landscaping w/fuzzy rating

If soil properties within 150 cm (60 in) of the surface of the soil are limitations for shallow excavations than shallow excavation have construction and performance limitations.

Shallow excavations are trenches or holes dug in the soil to a maximum depth of 5 or 6 feet. They are used for pipelines, sewer lines, telephone and power transmission lines, basements, open ditches, grave sites, etc. The excavations are most commonly made by trenching machines or backhoes.

The ratings are based on the soil properties that influence ease of digging and resistance to sloughing. Depth to bedrock or cemented pan, hardness of bedrock or a cemented pan, and the amount of large stones influence the ease of digging, filling, and compacting. Depth to the seasonal high water table and flooding may restrict the period when excavations can be made. Slope influences the ease of using machinery. Soil texture and depth to water table influence the resistance to sloughing.
This portion of Section II of the Field Office Technical Guide is located on the Soil Data Mart.

Example Table ENG-4. –Roads and Streets, Shallow Excavations, and Lawns and Landscaping
Table ENG-4. – Roads and Streets, Shallow Excavations, and Lawns and Landscaping

Clackamas County Area, Oregon
The information in this table indicates the dominant soil condition, but does not eliminate the need for onsite investigation.  The numbers in the value column range from 0.01 to 1.00.  The larger the value, the greater the potential limitation.  Limiting features in this report are limited to the top 5 limitations.  Additional limitations may exist.
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Construction Materials

(See Part 620 – National Soil Survey Handbook - Soil Interpretations Rating Guides)

Soil survey interpretations for construction materials are made to provide guidance to users in selecting the site of a potential source. Individual soils or groups of soils may be selected as potential source materials because their source is close at hand, is the only source available, or meets some or all of the physical or chemical properties required for the intended application. In theory every soil may be used as source materials, but in reality only a few soils have the profile characteristics that meet the defined criteria and performance requirements when rated for a specific propose. The use of rating guides can provide the user a means to select potential sites for further evaluation.

As a part of the soil survey process, each soil is rated in its present condition. Suitability ratings and associated restrictive features are given for roadfill, topsoil, and soil reconstruction material. Ratings of probable and improbable sources of material are given for sand and gravel. The ratings do not consider the quality of the source material because quality depends on how the source material is to be used. Final site evaluation and site selection require an onsite inspection to determine the suitability of the materials for the intended purpose. Implementation of these interpretations helps to minimize the need for excessive random exploratory investigation by pinpointing potential sites.
Soil interpretations for construction material have a potential for broader application by the user than the name implies. The use of these interpretations in planning may include various needs directed towards urban and rural development. The interpretations may apply to farm and ranch operations; stockpiling materials for borrow pits and new mine reclamation; source material used to rehabilitate areas of soil disturbance; thin layer cover material for parking areas, roads, trails etc.; and other uses. Where the present headings for the interpretations do not meet desired application in the local area, the user may request a change to the headings. Caution should be exercised to ensure that the proposed changes are within the original intent of the original interpretation guides.

Soils are rated as sources for roadfill, topsoil, sand, gravel, and soil reconstruction material used for drastically disturbed areas. Suitability ratings of good, fair, or poor and restrictive features are given for soils used as a source of roadfill and topsoil. Ratings of probable and improbable are given for soils used as a source of sand and gravel. A rating of probable means that, on the basis of the available evidence, the source material is likely to be in or below the soil. A rating of “improbable” means that the source material is unlikely to be in or below the soil. The ratings do not consider the quality of the source material because quality depends on how the source material is to be used.

Soil Reconstruction Material For Drastically Disturbed Areas

Displayed in Table ENG-2. Topsoil, Roadfill, and Reclamation Material Source w/fuzzy rating

Soil reconstruction of areas drastically disturbed, as in surface mining, is the process of replacing layers of soil material or unconsolidated geologic material, or both, in a vertical sequence of such quality and thickness that a favorable medium for plant growth is provided.

Most new state strip mine programs emphasize that the land surface be restored to about its natural configuration or better and that the soil be reconstructed to maintain or improve its suitability for the intended use.  Knowledge of the soil and underlying material is needed to plan proper reconstruction operations of mined land. This guide for soil reconstruction material evaluates the material as a medium for plant growth. It can be used to rate any segment of the soil profile or unconsolidated geologic material that is thick enough to warrant consideration in planned soil reconstruction. For example, for named kinds of soil, it will be necessary for most purposes to rate the A horizon, the B horizon, and the C horizon separately. If they all rate good, there may be little justification for keeping them separate for soil reconstruction. If the A horizon is rated better than the B or C, then it generally should be kept separate, depending upon its thickness and the anticipated use of the land. This guide does not cover areas of quarry, pit, dredge, and older surface mine operations that require an offsite source of soil reconstruction material. The guide "Daily Cover for Sanitary Landfill" is useful to evaluate the material used in restoration for these operations.  When the soil materials are properly used in reconstruction, a rating of good means that vegetation is relatively easy to establish and maintain, that the surface is stable and resists erosion, and that the reconstructed soil has good potential productivity. Material rated fair can be vegetated and stabilized by modifying one or more properties. Topdressing with better material or applications of soil amendments may be necessary for satisfactory performance. Material rated poor has such severe problems that revegetation and stabilization are very difficult and costly. Topdressing with better material is necessary to establish and maintain vegetation.

Excessive amounts of substances that restrict plant growth, such as sodium, salt, sulfur, copper, and nickel, create problems in establishing vegetation and, therefore, also influence erosion and the stability of the surface. Other substances, such as selenium, boron, and arsenic, enter the food chain and are toxic to animals that eat the vegetation. Of all these substances, only sodium and salt are criteria in the guide. If relatively high levels of toxic substances are in the reconstruction material, the material should be rated poor. Laboratory tests may be needed to properly identify toxic substances. 

Materials that are extremely acid or have the potential upon oxidation of becoming extremely acid are difficult and expensive to vegetate. They also contribute to poor water quality, in runoff or in ground water. Materials high in pyrite and marcasite without offsetting bases have high potential acidity. Laboratory tests may be needed to properly identify these materials.

Vegetation is difficult to establish on soils that have high pH. Many of these soils also have a high sodium adsorption ratio, which indicates potential instability and water transmission problems.

The available water capacity also is important in establishing vegetation. Soils that have a low available water capacity may require irrigation for the establishment of vegetation.

The stability of the soil depends upon its erodibility by water and wind and its strength. Water erodibility is indicated by the K factor; wind erodibility is rated according to the "I" value of the wind erodibility group. Potential slippage hazard is related to soil texture, and although other factors also contribute, the ratings of soil texture represent one important factor.

Soil texture also influences a number of the properties listed above, such as available water capacity and erodibility by wind or water. Texture also influences soil structure and consistence, water intake rate, runoff, fertility, workability, and trafficability.

The fraction 3-10 inches is a weight percentage of rock fragments in the material used for soil reconstruction. The amount and size of rock fragments influence the ease of excavation, stockpiling, and respreading and the suitability for the final use of the land. A certain amount of rock fragments can be tolerated depending upon their size and the intended use of the reclaimed area. If the size of rock fragments exceeds 10 inches, problems are more severe.  This rating guide does not cover all the soil features considered in planning soil reconstruction, such as slope, thickness of material, ease of excavation, potential slippage hazard, and soil moisture regime. The slope of the original soil may influence the method of stripping and stockpiling reconstruction material, but it may have little effect on the final contour and, therefore, on the stability and productivity of the reconstructed soil. Therefore, slope is not used as a criterion in this guide.
The thickness of material suitable for reconstruction and the ease of excavation are important criteria in planning soil reconstruction operations. However, they are so dependent on the method of mining operations that they cannot be used as criteria in this guide. (14) Soil moisture regime, climate, and weather influence the kind of vegetation to plant and the rate of revegetative growth. They are not used as criteria because the relative ranking does not change with variable moisture regimes; that is, the best soil in a moist environment is the best soil in a dry environment. Furthermore, the soil may be irrigated to establish vegetation.
Roadfill

Displayed in Table ENG-2. Topsoil, Roadfill, and Reclamation Material Source w/fuzzy rating

Roadfill consists of soil material that is excavated from its original position and used in road embankments elsewhere. The evaluations for roadfill are for low embankments that generally are less than 6 feet in height and are less exacting in design than high embankments, such as those along superhighways. The rating is given for the whole soil, from the surface to a depth of about 5 feet, based on the assumption that soil horizons will be mixed in loading, dumping, and spreading. In Table 620-7 from the National Soil Survey Handbook criteria, limits, and restrictive features for rating soils for local roads and streets are given. Soils are rated as to the amount of material available for excavation, the ease of excavation, and how well the material performs after it is in place.

Soil properties that affect the amount of material available for excavation are thickness of suitable material above bedrock or other material that is not suitable. The percent of coarse fragments more than 3 inches in diameter, the depth to a seasonal high water table, and the slope are properties that influence the ease of excavation. How well the soil performs in place is indicated by the AASHTO classification and group index and by the shrink-swell potential. A high content of gypsum can cause piping or pitting. Some damage to the borrow area is expected; but if revegetation and erosion control are likely to be difficult, the soil is rated severe.

Topsoil

Displayed in Table ENG-2. Topsoil, Roadfill, and Reclamation Material Source w/fuzzy rating

The term "topsoil" has several meanings. As used here, the term describes soil material used to cover an area so as to improve soil conditions for the establishment and maintenance of adapted vegetation. 

Generally, the upper part of the soil, which is richest in organic matter, is most desirable for use as topsoil; however, material excavated from deeper layers is also used. In this rating, the upper 40 inches of soil material is evaluated for use as topsoil. In the borrow area, the material below 40 inches is evaluated for its suitability for plant growth after the upper 40 inches is removed.

The soil properties that are used to rate the soil as topsoil are those that affect plant growth; the ease of excavation, loading, and spreading; and the reclamation of the borrow area.

The physical and chemical soil properties and qualities that influence plant growth are the presence of toxic substances, soil reaction, and those properties that are inferred from the soil texture, such as the available water capacity and fertility. The properties that influence the ease of excavation, loading, and spreading are the amount of rock fragments, slope, depth to the water table, soil texture, and thickness of suitable material. The properties that influence the reclamation of the borrow area are the slope, depth to the water table, amount of rock fragments, depth to rock, and the presence of toxic material.

Example Table Eng-2. –Topsoil, Roadfill, and Reclamation Material Source 
Table ENG-2. – Topsoil, Roadfill, and Reclamation Material Source

Clackamas County Area, Oregon
The information in this table indicates the dominant soil condition but does not eliminate the need for onsite investigation.  The numbers in the value columns range from 0.00 to 0.99.  The smaller the value, the greater the limitation.
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SAND

Displayed in Table ENG-1. –Sand and Gravel Source w/fuzzy ratings

Sand as a construction material is usually defined as a size of particles ranging from 0.074mm (sieve #200) to 4.76mm (sieve #4) in diameter.  Sand is used in great quantities in many kinds of construction.  Specifications for each purpose vary widely.  The intent of this rating is to show only the probability of finding material in suitable quantity.  The suitability of sand for specific purposes is not evaluated.  
The properties used to evaluate the soils as a probable source of sand are the grain size as indicated by the Unified soil classification, the thickness of the sand layer, and the amount of rock fragments in the soil material.  Table 620-8 from the National Soil Survey Handbook soil show soil properties, limits, and restrictive features used in this rating.  If the lowest layer of the soil contains sand, the soil is rated as a probable source regardless of the thickness.  The assumption is that the sand layer below the depth of observation exceeds the minimum thickness.
Gravel
Displayed in   Table ENG-1. –Sand and Gravel Source w/fuzzy ratings

Gravel as a construction material is defined as the size of particles ranging from 4.76 mm (sieve #4) to 76 mm (3 inches) in diameter. Gravel is used in great quantities in many kinds of construction.  Specifications for each purpose vary widely. The intent of this rating is to show only the probability of finding material in suitable quantity. The suitability of the gravel for specific purposes is not evaluated.

The properties used to evaluate the soil as a probable source for gravel are grain-size as indicated by the Unified Soil Classification, the thickness of the gravel layer, and the amount of rock fragments in the soil material. If the lowest layer of the soil contains gravel, the soil is rated as a probable source regardless of thickness. The assumption is that the gravel layer below the depth of observation exceeds the minimum thickness.  Table 620-9 from the National Soil Survey Handbook show the properties, limits, and restrictive features used in this rating.
 This portion of Section II of the Field Office Technical Guide is located on the Soil Data Mart.

Example Table ENG-1. –Sand and Gravel Source on the following page.

Table ENG-1. – Sand and Gravel Source

Clackamas County Area, Oregon
The information in this table indicates the dominant soil condition but does not eliminate the need for onsite investigation.  The numbers in the value columns range from 0.00 to 0.99.  The greater the value, the greater the likelihood that the bottom layer or thickest layer of the soil is a source of sand or gravel.
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See the National Soil Survey Handbook (NSSH), Part 620, for Soil Interpretations Ratings Guides.   The link below is to the NSSH: http://soils.usda.gov/technical/handbook/
The Oregon data located on the Soil Data Mart may be accessed at the following location. See the following Reports, (1) Dwelling and Small Commercial Buildings, (2) Roads and Streets, Shallow Excavations, and Lawns and Landscaping, (3) Source of Reclamation Material, Roadfill  and Topsoil, (4) Source of Sand and Gravel. http://soildatamart.nrcs.usda.gov/Survey.aspx?State=OR
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