Resource - Soil

1. SOIL EROSION

A. Sheet and Rill Erosion 

Definition: The detachment and transport of soil particles by raindrop impact, surface runoff from rainfall and snowmelt runoff on frozen and thawing soil that results in a negative impact on soil productivity.

QUALITY CRITERIA:

Target: The estimated average annual soil loss in tons per acre per year shall not exceed the soil-loss tolerance (T) for the planning soil on lands used to produce crops and improved forage.  For rangeland, a score of Moderate or greater for the Rills attribute in the Rangeland Health Ecological Attributes Worksheet.

Indicator:
Estimated average annual sheet and rill erosion is predicted using the Revised Universal Soil Loss Equation (RUSLE).  References for RUSLE are found in Section I, Erosion Prediction, Conservation Planning and Effects in the Conservation Planning Tool Kit and Agricultural Handbook Number 703, January 1997. Soil-loss tolerance (T) values in tons/acre/year are shown in Section II-iii-a, Cropland Interpretations.  Rangeland is assessed with the Rangeland Health Ecological Attributes Worksheet in the National Range and Pasture Handbook.

Additional Quality criteria are met when measures are planned so that the estimated sheet and rill erosion rates are reduced to the tolerable level for the dominant soil*, whereby long term soil degradation is prevented and a high level of the soil's productivity can be sustained

* Dominant soil is the most erosive soil of a significant area within a field or conservation treatment unit..
B. Wind Erosion

Not applicable in the Caribbean Area 

C. Concentrated Flow Erosion 

Definition: The detachment and transport of soil particles from surface runoff that has concentrated in channels resulting in a negative impact on soil productivity (includes ephemeral gullies on cropland). Concentrated flow channels along depression watercourses that begin where overland flow, including rills, converge. On cropland, these channels are filled by tillage operations. These gullies range in size from a few inches to 10 inches deep and from 1 foot to several feet wide.


QUALITY CRITERIA:
Target: The estimated soil loss in tons per year for each concentrated flow channel shall not exceed the soil-loss tolerance (T) for the soil map unit. For rangeland, a score of Moderate or greater for the Water Flow Patterns attribute in the Rangeland Health Ecological Attributes Worksheet.

Indicator:
Concentrated flow erosion is estimated in the field from measurements of individual channel cross sections and lengths, interviews with the client, historical aerial photography and observations. Soil loss tolerance (T) values in tons per acre/year are shown in Section II-iii-a, Cropland Interpretations.  Rangeland is assessed with the Rangeland Health Ecological Attributes Worksheet in the National Range and Pasture Handbook.

Additional Quality criteria are met when the necessary management and/or structural measures are planned that treat the area to control erosion in flow channels.

D. Classic Gully Erosion 

Definition: The movement of soil by concentrated flow of water in channels.  Gullies are too deep to be obscured by normal field operations on cropland, resulting in a negative impact to other resources.  Such channels are subject only to ephemeral water flow in response to runoff producing events, such as storms or rapid snowmelt.  These channels are lengthened and enlarged by subsequent runoff events that cause water to erode and deepen the channel headward over a nick point and to widen the channel by bank failure. They are to deep to be crossed by normal farming operations.

QUALITY CRITERIA:

Target: Active head cutting, sloughing of the side-slopes, and further gully enlargement are stopped and the erosive soils are stabilized. For rangeland, a score of Moderate or greater for the Gullies attribute in the Rangeland Health Ecological Attributes Worksheet.  For pasture, a score of 3 or greater for the Gully indicator in the Pasture Condition Score Sheet.

Indicator: The observation and recognition of the potential of a site to contribute runoff water to a gully or for the concentration of runoff to produce erosive conditions across a potential nick point. Classic gully erosion is estimated in the field by measurement of cross sections and length, interviews with the client, comparison of historical photography and observations.  Rangeland is assessed with the Rangeland Health Ecological Attributes Worksheet in the National Range and Pasture Handbook.  Pasture is assessed with the Pasture Condition Scoring procedure in the National Range and Pasture Handbook.

Additional Quality criteria are met when measures are planned that limit erosion from classic gullies by stabilizing channel bottom head cuts and the gully side walls to prevent erosive velocities. In cases where the decisionmaker cannot solve the problem alone, the Conservation Treatment Unit (CTU) criteria will be met when the planned actions of the decisionmaker are not adversely contributing to gully erosion.

EROSION

E. Streambank Erosion 

Definition: The movement of soil from sloughing of streambanks caused by overbank flow, unstable soils, bank scour at obstructions, unstable channel bottom, or all of these, resulting in a negative impact.

QUALITY CRITERIA: 

Target: The land users management activities do not contribute to the streambank erosion problem.

Indicator: Streambank erosion rates are quantified through interviews with the client, comparison of historical photos, and measurement of bank sections using the Stream Visual Assessment Protocol or Biology Technical Note #12 (Habitat Assessment).

Additional Quality criteria are met when measures are planned that stabilize streambanks. In cases where the decisionmaker cannot solve the problem alone, the Conservation Treatment Unit (CTU) criteria will be met when the planned actions of the decisionmaker are not adversely contributing to streambank erosion.

F. Irrigation Induced

Definition: The detachment and transport of soil particles by irrigation water resulting in a negative impact on soil productivity. Erosion caused by excessive amounts and/or velocity of water in row, furrow, and sprinkler irrigation activities or by water conveyances and tracks from center pivots and traveling guns.

QUALITY CRITERIA: 

Target:  Erosion on irrigated fields will be reduced to levels that will not cause a significant impact to soil productivity. The estimated average annual soil loss in tons per acre per year shall not exceed the soil-loss tolerance (T).  

Indicator:  Irrigation runoff from irrigated fields will be observed for sediments. Where no sediments are observed in runoff from irrigated fields entering receiving waters, Quality criteria is met.  Where sediments are observed in runoff from irrigated fields, samples shall be taken of the sediment laden runoff and sediment concentrations quantified.  Procedures developed for using an Imhoff Cone or other acceptable methods will be used to estimate concentrations of sediment in irrigated runoff water. Soil-loss tolerance (T) values in tons/acre/year are shown in Section II-iii-a, Cropland Interpretations.

Additional Quality criteria are met when measures are planned that provide erosion reduction to tolerable levels through the use of irrigation water management as stated in the Florida Irrigation Guide (National Engineering Manual, 523.02) and through companion agronomic and residue management practices. Irrigation Water Management is an essential practice. Alternative types of irrigation applications and equipment may be necessary.

G. Soil Mass Movement

Definition: Soil slippage, landslides, or slope failure, normally on hillsides, in deep cuts, or through unstable soil on sloping land, that creates a large volume of soil movement. 

QUALITY CRITERIA: 

Target: No increased incidence of soil mass movement due to land users operations or management.

Indicator: The observation and recognition of the potential of a site for soil mass movement and identification of activities that can adversely affect the stability of the area. 

Additional Quality criteria are met when measures are planned to prevent or minimize soil mass movement at a rate that does not exceed normal geological processes. Treatment may preclude use of some conservation practices that increase infiltration or help solve drainage problems. In cases where the decisionmaker cannot solve the problem alone, the CTU criteria will be met when the actions of the decisionmaker no longer adversely contribute to the problem.

H. Roadbanks, Construction Sites and Scoured Areas * 

Definition: The movement of soil by water or wind from roadbanks, construction sites, or scour areas resulting in a negative impact.

QUALITY CRITERIA: 

Target: Roadbanks are stable, with no visible erosion.  Erosion from construction sites will have no adverse off-site effects.  Scour areas are stabilized.  Erosion hazards will be addressed within the site. Such areas do not contribute sediment offsite.

Indicator: Runoff from the site will be observed for sediments. Where no sediments are observed in runoff from the site, quality criteria is met.  Where sediments are observed in runoff, estimates of the erosion rate will be quantified.

Roadbanks - Criteria are met when measures are included to shape slopes to an acceptable grade, to estabilize banks, and to safely convey overland and channel flow. As a minimum, both NRCS and commonwealth standards will be met.

Construction sites - Criteria are met when measures for a temporary or permanent nature are planned to dispose off and safely convey excess surface water; to stabilize the site with vegetative or other materials as needed; and to prevent or control sediment leaving the site.

Scoured areas - Criteria are met when necessary measures are included to establish, temporary or permanent vegetation, considering flow velocity, depth, and probability of occurrence, to provide protection from scouring.

· Floodplain - Scouring generally is caused by watercourse overflow.
2. SOIL CONDITION

A. Soil Tilth, Crusting, Water Infiltration, Organic Matter 

Definition: The physical condition of the soil is impaired relative to the ease of tillage, fitness as a seedbed, the impedance to seedling emergence, root penetration and soil productivity.  Crusting is the formation of a thin layer at the soil surface that is denser, structurally different, or more cemented than the material immediately beneath it.  The rate of water entry into the soil is impaired.  Soil organic matter is declining.
QUALITY CRITERIA: 

Target:  The desired use of the soil will not be impaired due to management activities that result in poor soil tilth, soil crusting, reduced water infiltration, or declining soil organic matter. A Soil Conditioning Index value of 0.0 or greater will be achieved on cropland. For rangeland, a score of Moderate or greater for the Soil Surface Loss or Degradation attribute in the Rangeland Health Ecological Attributes Worksheet.

Indicator:  Visual observation, infiltration measurements or laboratory measurements of soil organic matter. 
Additional Quality criteria are met when measures are planned so that the soil condition does not impair the growth and vigor of the plant species of concern; or restricts surface water infiltration, or available moisture to vegetation is restricted. Burning cropland residue is not acceptable. Soil tilth should be in a positive trend towards improvement.

High residue producing crops should be in the crop rotation that typically have an ability to produce adequate amounts of residue that can be managed for erosion control and soil tilth at the field office location and under the local soils and climate conditions.

Crops grown as cover or green manure of applied manure, litter, mulch, and other organic may be considered as high residue or soil-improving crops provided residue amounts meet or exceed that needed for the maintenance of soil tilth and erosion control.

B. Soil Compaction

Definition: An increase in the bulk density of a soil (weight per unit volume) as a result of applied loads, pressure, or vibration which impairs soil productivity. Is the excess compressing of soil particles and aggregates by machinery, livestock, and natural consolidation, thereby affecting the plant-soil-moisture-air relationship.

QUALITY CRITERIA: 

Target: The desired use of the soil is not impaired by compaction.  For rangeland, a score of Moderate or greater for the Compaction Layer (below soil surface) attribute in the Rangeland Health Ecological Attributes Worksheet.  For pasture, a score of 3 or greater for the Soil Compaction indicator in the Pasture Condition Score Sheet.

Indicator: The soil will have no measurable reduction in plant productivity due to compaction.  Plant rooting depths will not be restricted due to compaction.  Tile probes can be used to detect compacted tillage pans.  Soil samples can be collected to measure bulk density and compare the results to similar soils that have not been subjected to compactive forces.  Penetrometers can be used to measure soil strength, an indicator of soil compaction. Rangeland is assessed with the Rangeland Health Ecological Attributes Worksheet in the National Range and Pasture Handbook.  Pasture is assessed with the Pasture Condition Scoring procedure in the National Range and Pasture Handbook.

Additional Quality criteria are met when measures are planned that provide management considerations to reduce vehicular or livestock traffic, reduce operations on wet soils (optimum soil moisture conditions), and plan proper timing of operations.

Soils are managed to avoid compaction beyond a point that impairs the growth and vigor of the plant species of concern or restricts surface water infiltration to the point where sheet and rill erosion exceed soil loss tolerance, or available moisture to vegetation is restricted.
CONDITION

C. Soil Contaminants/Excess Chemical Content, Salts, Selenium, Boron, Heavy Metals

Definition: Chemical contaminants impair the desired use of the soil.  

QUALITY CRITERIA: 

Target: Chemical Contaminants will have no observable or measurable detrimental effect on the suitable use of the soil and adapted plant production.  

Indicator:  Observation of plant health and vigor. Laboratory analyses of soil samples to determine chemical concentrations.  Visual observation of salt accumulations on the soil surface.  The Oregon Engineering Handbook, Irrigation Guide contains salt tolerances of common crops.  
Additional Quality criteria are met when measures are planned that establish or adjust management, cropping rotations, or land uses that are tolerant to the present chemical content and no longer restricts a suitable use.

Excess salinity is maintained at a depth below the normal rooting depth but does not contribute to degradation of quality of ground water supplies.

Applied chemicals through water or direct application are added at rates that do not damage current vegetation or cause a soil buildup.

Where excess chemicals are the result of applied materials, such practices as waste utilization, nutrient management and irrigation water management may become essential practices.

Effects of conservation practices on erosion, the detachment and transport of sediment and movement of sediment and attached substances are major concerns of pollution. The first goal in controlling pollution from cropland should be to control erosion.
D. Soil Contaminants/ Excess Animal Wastes and Other Organic Nutrients 
Definition: Excess animal waste or other organic material that impairs the desired use of the soil.

QUALITY CRITERIA: 

Target:  No observable or measurable adverse effect from animal waste or other organic nutrients on the suitable use of the soil and adapted plant production. A state approved management plan and site permit is required when domestic sewage is applied to agricultural lands.

Indicator: Visual observation of impaired plant growth or sealing of the soil surface by organic waste accumulation. Following an approved management plan and maintaining application records.

Additional Quality criteria are met when planned measures reduce soil contamination from animal waste and other organic to a level that no longer contributes to problems that can restrict a suitable use of the soil. Waste Utilization and Nutrient Management are essential practices. When excess animal waste and other organic are identified as a problem or as potential problem, states will develop guidelines for collecting information to determine the amounts that have been applied. States will also require a Comprehensive Nutrient Management Plan for future applications that complies with the practice standards and takes into account rates for consumptive use by plants.

E. Soil Contaminants/Excess Fertilizers

Definition: Excess fertilizer (nutrients) compounds impair the desired use of the soil.

QUALITY CRITERIA: 

Target:  No observable or measurable adverse effect from fertilizer application on the suitable use of the soil. 

Indicator: Visual observation of impaired plant growth. Following an approved management plan and maintaining application records.

Additional Quality criteria are met when planned measures reduce soil contamination from excess fertilizer to a level that no longer contributes to the restriction of a suitable use of the soil. Where present or potential problems of excess nutrients are identified, criteria may require a soil test, water budget, and Nutrient Management practice be planned. Nutrient Management is an essential practice.

F. Soil Contaminants/ Excess Pesticides

Definition: The desired use of the soil is impaired by excess pesticides.

QUALITY CRITERIA: 

Target: No observable or measurable adverse effect from pesticides on the suitable use of the soil.

Indicator: Visual observation of impaired plant growth or poor seed germination. Laboratory analyses of soils or plant tissue to determine pesticide concentrations.  Pesticide application plan and maintaining application records.

Additional Quality criteria are met when planned measures reduce soil contamination from excess pesticides to a level that no longer restricts a suitable use of the soil. If excess pesticides are a problem, criteria should consider the residual effects of pesticides on subsequent crops and land use. A water budget may be required. A Pest Management practice will become an essential practice on cropland. On non-cropland, criteria must consider the residual effect of future pesticides and prescribe proper application.
Offsite deposition damage needs to be viewed in two ways. Sometimes sediment leaving an offsite unit of land is diluted because of the inclusion of more drainage areas and may be less severe. Conversely, sediment leaving offsite may be combined with sediment delivery from other sources and cause a more severe offsite deposition problem.

3. SOIL DEPOSITION

A. Onsite Damage

Definition: The desired use of the soil is impaired by sediment that originates from within the same management unit. Deposition on roads that cause accidents, loss of life, and loss of access for emergency vehicles 


QUALITY CRITERIA:

Target: Soil erosion or sediment deposition within the unit is reduced to levels that no detectable damage occurs to vegetative cover, crop production or property.

Indicator:
Onsite damage from sediment is estimated in the field from measurements of sediment deposition, estimates of crop loss or damage to vegetation and property, observation and client interviews. 

Additional Quality criteria are met when measures are planned that eliminate adverse contribution to the identified deposition problem.  This usually involves controlling erosion processes that significantly contribute to the higher rates of sediment yields (such as ephemeral or classic gullies) to prevent harmful sediment deposits to land and property.

B. Offsite Damage 

Definition: Offsite damage occurs from sediment that originates from the management unit. Same as onsite. Offsite practice effects are presently less than onsite because of increased distance from source problem.

QUALITY CRITERIA:



Target: Soil erosion or sediment deposition leaving the management unit is reduced to levels that no detectable damage occurs to vegetative cover, crop production or property.

Indicator: Offsite damage from sediment is estimated in the field from measurements of sediment deposition, estimates of crop loss or damage to vegetation and property, observations and client interviews.

Additional Quality criteria are met when planned measures resolve the identified deposition problem. This usually involves controlling erosion that has higher rates of sediment yields (such as ephemeral or classic gullies) so deposition does not alter the plant soil moisture relationship, damage property, cause physical damage to vegetation or limit the intended use of the soil.

Offsite deposition damage needs to be viewed in two ways. Sometimes sediment leaving an offsite unit of land is diluted because of the inclusion of more drainage areas and may be less severe. Conversely, sediment leaving offsite may be combined with sediment delivery from other sources and cause a more severe offsite deposition problem.

C. Onsite Safety

Definition: Access to the site is restricted, increased accident risk and potential loss of life from sediment deposition originating from erosion within the unit.


QUALITY CRITERIA:

Target: Soil erosion and deposition within the unit is reduced to levels that do not increase the risk of accident, loss of life and does not restrict traffic on the management unit.

Indicator: Onsite sediment is estimated in the field from measurements of sediment deposition, observation and client interviews.

Additional Quality criteria are met when planned measures resolve the identified deposition problem.  This usually involves controlling erosion that has higher rates of sediment yields (such as ephemeral or classic gullies) so deposition does not alter the plant-soil moisture relationship, damage property, cause physical damage to vegetation or limit the intended use of the soil.

D. Offsite Safety

Definition: Access to sites away from the management unit are restricted, increased accident risk and potential loss of life from sediment deposition leaving the management unit.


QUALITY CRITERIA:

Target: Soil erosion and deposition leaving the management unit is reduced to levels that do not increase the risk of accident, loss of life and does not restrict traffic off the management unit.

Indicator:
Offsite sediment is estimated from field measurements of sediment deposition, observation and client interviews.
Additional Quality criteria are met when planned measures resolve the identified deposition problem.  This usually involves controlling erosion that has higher rates of sediment yields (such as ephemeral or classic gullies) to prevent or eliminate the safety hazard.
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