Section III – Resource Management Systems


Resource Management Systems: Soil

Soil Erosion

Erosion rates from Sheet and Rill, Wind, and Irrigation induced are not cumulative.  Identified erosion sources are treated to the Quality Criteria level.

A.
Sheet and rill

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

Quality Criteria
Target:
The criteria for sheet and rill erosion is the designated tolerable level "T" as listed in Section II for the soil or map unit selected for planning.  On rangeland and woodland, when the quality criteria for plants is met, the soil loss is assumed less than "T."

Indicator:
Estimated average annual sheet and rill erosion on cropland is predicted using the Revised Universal Soil Loss Equation (RUSLE v.1.05d).

B.
Wind

Definition:
The detachment and transport of soil particles by wind forces resulting in a negative impact on soil productivity.

Quality Criteria
Target:
The criteria for wind erosion is the designated tolerable level "T" as listed in Section II for the soil or map unit selected for planning.  On rangeland and woodland, when the quality criteria for plants is met, the soil loss is assumed less than "T."

Indicator:
Estimated average annual wind erosion on cropland is predicted using the Wind Erosion Equation (WEQ).

C.
Ephemeral gully/Concentrated flow

Definition:
The detachment and transport of soil particles from surface runoff that has concentrated in channels resulting in a negative impact on soil productivity.  Ephemeral gullies on cropland are typically removed with normal tillage operations.

Quality Criteria
Target:
Sheet and rill erosion is reduced to "T," and concentrated flow and ephemeral channels are stabilized and do not occur on an annual basis.

Indicator:
Concentrated flow erosion is estimated in the field from measurements of individual channel cross sections and lengths, client interview, historical photography, and observation.

D.
Classic gully

Definition:
The movement of soil by concentrated flow of water in channels that are too deep to be obscured by normal tillage operations.  These channels are lengthened and enlarged by runoff events that cause water to erode and deepen the channel and to widen the channel by bank failure. 

Quality Criteria
Target:
Gullies are stabilized with no head or bank cutting.

Indicator:
Classic gully erosion is estimated in the field by measurement of cross sections and length, client interview, historical photography, and observation.

E.
Streambank

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

Quality Criteria
Target:
Actions of the land user do not accelerate natural occurring streambank erosion.

Indicator:
Streambank erosion rates are quantified through client interview, historical photography, and measurement of bank sections.

F.
Irrigation induced  (Surface)

Definition:
The movement of soil caused by irrigation water resulting in a negative impact to the soil resource.

Quality Criteria
Target:
The criteria for irrigation induced sediment loss off the end of the field is less than the designated tolerable level "T" as listed in Section II for the soil or map unit selected for planning.  Irrigation water conveyances are stable.

Indicator:
Observation of sediment movement off the field, client interview, and Surface Irrigation Soil Loss Equation (SISL).

F.
Irrigation induced  (Sprinkler)

Definition:
The movement of soil caused by irrigation water resulting in a negative impact to the soil resource.

Quality Criteria
Target:
Ephemeral gully quality criteria is met, and visual inspection of the field shows no apparent rilling.

Indicator:
Concentrated flow is estimated from measurements of individual channel cross section and length, client interview, historical photography, and observation.

G.
Soil mass movement

Definition:
The movement of soil and/or rock masses from slippage, landslides, or slope failure resulting in a negative impact to the soil resource.

Quality Criteria
Target:
Actions of the land user do not accelerate naturally occurring soil mass movement.

Indicator:
Soil mass movement rates are quantified through client interview, historical photography, and observation.

H.
Road banks, and construction sites

Definition:
The movement of soil by water or wind from roadbanks or constructions sites, resulting in a negative impact to the soil resource.

Quality Criteria
Target:
Erosion on road banks, roads, logging decks, skid trails, and construction sites is not readily discernible.

Indicator:
Erosion from road banks and construction sites is quantified through client interview, comparison of historical photography, and observation.  Rates of erosion are quantified using the Revised Universal Soil Loss Equation (RUSLE v.1.06.).

I.
Other (Overland flow and scoured areas)

Definition:
The movement of soil from scour areas by water resulting in a negative impact to the soil resource.

Quality Criteria
Target:
Overland and channel flows are safely conveyed.  Scoured areas are stabilized.

Indicator:
Erosion from overland flow and scoured areas is quantified through client interview, historical photography, and observation.

Soil Condition:

A.
Soil tilth, crusting, water infiltration, and organic material

Definition:
Soil tilth, crusting, water infiltration, and organic material are physical conditions of the soil that relate to ease of tillage, drainage and fitness of the soil as a seedbed and medium for plant growth.

Quality Criteria
Target:
A neutral or positive soil condition rating is maintained on cropland as determined using the Soil Conditioning Indices.  For other land uses or where a soil condition rating has not been established, soil condition does not impair the growth and vigor of the plant species of concern.

Indicator:
Visual observation, client interview, and Agronomy Tech Note 24, 01/27/2000.

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.

Quality Criteria
Target:
Management induced compaction does not adversely affect plant root development and water infiltration.

Indicator:
Detect compacted tillage pans with a tile spade or soil penetrometer and client interview.

C.
Soil contaminants (from salt, selenium, boron, heavy metals)

Definition:
Excess chemical content in the soil that impairs the desired use of the soil.

Quality Criteria
Target:
Contaminants do not restrict intended land use and are present at levels that do not adversely affect the other resources.

Indicator:
Visual observation of salt accumulations on the soil surface, impaired plant growth or health, and client interview.

D.
Soil contaminants from animal waste and other organics

Definition:
Excess animal waste or other organic material impairs the desired use of the soil (may include municipal wastes).

Quality Criteria
Target:
Applied animal waste and other organics are present at levels that do not adversely affect the other resources or restrict intended land use.

Indicator:
Visual observation of impaired plant growth or sealing of the soil surface by organic waste accumulation and client interview.

E.
Soil contaminants from fertilizer

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

Quality Criteria
Target:
Applied nutrients are present at levels that do not adversely affect the other resources or restrict intended land use.

Indicator:
Visual observation of impaired plant growth or health and client interview.

F.
Soil contaminants from pesticides

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

Quality Criteria
Target:
Applied pesticides are present at levels that do not adversely affect the other resources or restrict intended land use.

Indicator:
Visual observation of impaired plant growth or health and client interview.

Soil Deposition:

A. & B.  Damage (onsite, offsite)

Definition:
Use of the soil in the planning or management unit is negatively impacted or restricted by sediment deposits originating from erosion within the unit or from erosion occurring in adjacent or distant management units.

Quality Criteria
Target:
Onsite and offsite, deposition does not limit the intend land use.

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

C. & D.  Safety (onsite, offsite)

Definition:
Sediment deposition originating from erosion within the management or planning unit or deposition from adjacent or distant management units restricts access for emergency vehicles, increases accident risk and the potential for loss of life.

Quality Criteria
Target:
Onsite and offsite, no safety hazards exist due to soil deposition.

Indicator:
Onsite and offsite safety hazard is estimated in the field from observation, knowledge of historical problems, and client interview.
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