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��Part 620 - SOIL INTERPRETATIONS RATING GUIDES�



�620.00  Definition.



	(a)  Soils are rated for specific uses identified as important or potentially important to users of soil survey information.  Important uses for which soils are rated include building site development, construction materials, recreational development, sanitary facilities, waste management, water management, and water quality.



	(b)  The rating guides consist of two parts: (1) a narrative that explains the assumptions that are being made in the criteria and (2) the criteria tables that list the soil and other related properties that are used to make the soil rating.  Each rating is made using the most limiting criteria for that soil.  The ratings are made for three or more classes according to their limitations or suitabilities for each given use.



	(c)  Restrictive features that may limit management alternatives are identified where the soil has a limitation for the specified use.  The classes of soil ratings and associated restrictive features used in this part are defined in 620.02.



	(d)  Tables 620-1 through 620-36, except for tables 620-11 and 620-16, are criteria programmed at the Iowa State University Statistical Laboratory.  Other tables have not been programmed that require soil properties not yet available.  These tables are available for hand rating.





620.01  Policy.



	(a)  Coordination of interpretations are made in accordance with part 610 of the National Soil Survey Handbook.  Interpretations are coordinated on the basis of a major land resource area.



	(b)  Soils are rated in their current state, whether it is a "natural" or a previously modified state; no unusual additional modification of the soil site or soil material is made other than that which is considered normal practice for the rated use.  Only the most restrictive features are listed in presenting soil interpretations.



	(c)  Interdisciplinary involvement is used in developing criteria for tables in order to assure that the needs of potential users are addressed.  Guidance for writing soil interpretation criteria is provided in part 617.11.  Development of the criteria is normally initiated during the early stages of implementation for new soil surveys or for an update of completed soil surveys through the memorandum of understanding, and follow-up is continued throughout the remainder of the process.  Cooperators of the National Cooperative Soil Survey can submit proposals for changes or additions to criteria or new tables to the respective head of the soils staff at the national technical center.  The National Soil Survey Center has final authority for comments and implementation.



	(d)  Tables are constructed to avoid the use of footnotes in order to facilitate computer use.  Whenever possible, primary information is used as criteria for tables.



	(e)  Ratings are confirmed by those persons familiar with that soil and by the experience of users.  If the performance of the soil is not consistent with the computer estimates, then the ratings need to be validated by field observations of the behavior of the soil.  Local and State cooperating agencies and others are enlisted to obtain such supporting data.  Ratings that deviate from the guide are acceptable if (1) the actual performance is documented to be different from the rating derived from the guide, (2) all states that use the series agree to the rating, and (3) a formal request is sent to the National Soil Survey Center after it is approved by the head of the soils staff at the national technical center.



	(f)  The National Soil Survey Center is responsible for leadership in the preparation and maintenance of standard guides for rating soils.





�620.02  General.



	(a)  The soil interpretation rating guides given in this part are prepared for those who are making soil interpretations of specific soils.  They are also useful to those who want to know the criteria that are used in making ratings of soil for various uses.  These guides are used with a computer program called RATINGS which checks the ratings of soils in the national database.  The guides contain a description of the use, the criteria used to rate the soils, and guide tables.  The guide tables show in the first column the properties or features used as criteria for rating the soil for the use.  The properties are listed in descending order of estimated importance.  In the "Limits" column, limits of the properties are given for rating the soil and for recognizing a restrictive property or properties.  The key phrase in the "Restrictive feature" column indicates the feature causing the limitation.



	(b)  Steps in preparation of ratings.  The following steps are suggested as a logical sequence for the preparation and presentation of soil ratings:

	--	Inform users, determine their needs, and initiate action.

	--	Identify the technical specialists who will participate.

	--	Hold conferences to review procedures and evaluate the adequacy of data.  (Reference part 617.11 for guidance in writing the criteria.)

	--	Collect additional data if needed.

	--	Prepare soil potential ratings. (See part 621.03.)

	--	Review and approve ratings as needed.

	--	Prepare ratings in final format.

	--	Distribute ratings.



	(c)  The kinds of soil interpretations needed in a soil survey may depend on the desires of the users and the cooperators.  However, in most surveys a standard set of soil interpretations is requested.  It is important that these interpretations are coordinated across political boundaries and between major land resource areas in order to assure consistency throughout the NCSS program.  In order for soil survey interpretation rating criteria tables to be effective, a process must be set forth to encourage a uniform application of the rating tables.  Also, there must be a constant incorporation of new ideas to take advantage of new technology and address the needs of the users and cooperators.



	(d)  The soil interpretations record (SCS-SOI-5) is an important tool for coordinating the information used in soil survey interpretations.  An explanation of its importance and use is given in part 623 of this handbook.  The properties used in the rating criteria tables and the methods of measuring or estimating are described in part 618.





620.03  Rating Terms.



	Ratings for proposed uses are given in terms of limitations and restrictive features, suitability and restrictive features, or only restrictive features.  Other features may be included for soil limitations that need to be overcome for a specific purpose.



	(a)  Limitation ratings.

	A limitation rating identifies the degree of limitation that restricts the use of a site for a specific purpose.



		(1)  Slight.  This rating is given to soils that have properties favorable for the use.  This degree of limitation is minor and can be overcome easily.  Good performance and low maintenance can be expected.



		(2)  Moderate.  This rating is given to soils that have properties moderately favorable for the use.  This degree of limitation can be overcome or modified by special planning, design, or maintenance.  The expected performance of the structure or other planned use is somewhat less desirable than for soils rated slight.  



		(3)  Severe.  This rating is given to soils that have one or more properties unfavorable for the rated use.  This degree of limitation generally requires major soil reclamation, special design, or intensive maintenance.  Some of the soils, however, can be improved by reducing or removing the soil feature that limits use; but in most situations, it is difficult and costly to alter the soil or to design a structure so as to compensate for a severe degree of limitation.



		(4)  Very severe.  States have an option to use very severe ratings within a survey area.  Very severe is a subdivision of the severe rating, and the criteria used to separate moderate and severe must stand.  A soil rated very severe has one or more features so unfavorable for the rated use that the limitation is very difficult and expensive to overcome.  A rating of very severe should be confined to soils or soil materials that require extreme alteration and that, for the most part, are not used for the purposes being rated.  An example is the use of a soil with bedrock at a depth of less than 20 inches for a septic tank filter absorption field.



	(b)  Suitability ratings.

	A suitability rating identifies the degree that a soil is favorable for a given use.



		(1)  Good or well suited.  The soil has properties favorable for the use.  There are no soil limitations.  Good performance and low maintenance can be expected.  Vegetation or other attributes can easily be maintained, improved, or established.



		(2)  Fair or suited.  The soil is moderately favorable for the use.  One or more soil properties make these soils less desirable than those rated good or well suited.  Vegetation or other attributes can be maintained, improved, or established; but a more intensive management effort is needed to maintain the resource base.



		(3)  Poor or poorly suited.  The soil has one or more properties unfavorable for the use.  Overcoming the unfavorable property requires special design, extra maintenance, or costly alteration.  Vegetation or other attributes are difficult to establish or maintain.



		(4)  Unsuited.  The expected performance of the soil is unacceptable for the use, or extreme measures are needed to overcome the undesirable properties or qualities.  The unsuited rating is not used in current computer generated soil interpretation tables but may be used by soil survey areas within a state.





620.04  Restrictive Features.



	The terms for restrictive features are used to identify soil properties that restrict or limit the use of a soil for a specific purpose.  The restrictive features are intended to assist users in identifying soil features important for use and management.  Some of the terms are self-explanatory, others need explanation to help readers make maximum use of the information.  The following is a list of terms and approved definitions:



AREA RECLAIM  An area difficult to reclaim after the removal of soil for construction and other uses.



CEMENTED PAN  Restrictive, dense, hard, somewhat impervious cemented soil material.



CUTBANKS CAVE  The walls of excavation tend to cave in or slough.



DEEP TO PERMAFROST  Depth to the permafrost layer is deeper than required to maintain a shallow perched water table and supply moisture to shallow rooted tundra vegetation.



DEEP TO WATER  Deep to permanent water table during dry season.

DENSE LAYER  Layer is too dense for intended use.



DEPTH TO ROCK  Bedrock is too near the surface for the specified use.



DEPTH TO SOFT ROCK  Soft rock is too near the surface for the specified use.



DRAINAGE ARTIFICIAL  Discharge water from artificial drainage may adversely affect water quality.



DROUGHTY  Soil holds too little water for plants during dry periods.  



DUSTY  Soil particles detach easily and cause dust.



ERODES EASILY  Soil is easily eroded by water.



EXCESS FINES  Excess silt and clay in the soil.  The soil does not provide an economic source of gravel or sand for construction purposes.



EXCESS GYPSUM  Excess gypsum in the soil may cause problems with subsidence, piping, seepage, and corrosion of steel or concrete.



EXCESS HUMUS  Too much organic matter.



EXCESS LIME  Excess carbonates in the soil that restrict the growth of some plants.



EXCESS PERMEABILITY  Excess loss of water through subsurface discharge.



EXCESS RUNOFF  Excess loss of water through surface discharge.



EXCESS SALT  Excess water-soluble salts in the soil that restrict the growth of most plants.



EXCESS SODIUM  Excess exchangeable sodium, which imparts poor physical properties that restrict the growth of plants.



EXTREME SOIL TEMPERATURES  The soil climate is either too hot or too cold or the soil has summer temperatures that are too cool during the growing season for unrestricted vegetative growth.



EXCESS SULFUR  Excessive amount of sulfur in the soil.  The sulfur causes extreme acidity if the soil is drained, and the growth of most plants is restricted.



FAST INTAKE  The rapid movement of water into the soil.



FAVORABLE  Features of the soil are favorable for the intended use.



FLOODING  Soil flooded by moving water from stream overflow, runoff, or high tides.



FRAGILE  Soil that is easily damaged by use or disturbance.



FRAGMENTAL  Having excess rock fragments greater than or equal to 2 mm.



FROST ACTION  Freezing and thawing of soil moisture.  Frost action can damage roads, buildings, and other structures.



HARD TO PACK  Difficult to compact using regular earthwork construction equipment.



HIGH AVAILABLE WATER CAPACITY  Soils hold relatively large quantities of water that is readily available to plants.



INFREQUENT FLOODING  Flooding occurs at an interval that limits riparian plant species. 



LARGE STONES  Rock fragments 3 inches or more across adversely affect the specified use of soil.



LOOSE MATERIAL  Unconsolidated soil materials, such as sand.



LOW ADSORPTION  Low amounts of cations are adsorbed from wastes applied to the soil.



LOW CEC  The cation exchange capacity is low enough to affect plant growth.



LOW FERTILITY  Fertility is low enough to adversely affect the growth of most crops.



LOW ORGANIC MATTER  Organic matter at levels too low for optimum production of most crops.



LOW SALT  Amounts of salt are too low for satisfactory growth of desired salt-tolerant plants.



LOW SODIUM  Amounts of sodium are too low for satisfactory growth of desired sodium-tolerant plants.



LOW STRENGTH  The soil has a low resistance to deforming, sliding, or failure; its low resistance affects its suitability for the intended use.  The soil is not strong enough to support loads.



NO WATER  Too deep to ground water.



NON-DURABLE  Soil that, according to its classification or texture, normally performs satisfactorily but contains natural material or particles that are subject to break down and can cause a change of properties or performance over time.



ORGANIC  An excess amount of organic matter that adversely affects the properties of the soil.



PERCS SLOWLY  The slow movement of water through the soil adversely affects the specified use.



PERMAFROST  Layers of soil in which a temperature below freezing exists continuously.



PIPING  The formation of subsurface tunnels or pipe like cavities by water eroding the soil as it moves through it.



PITTING  Pits that form on the soil as a result of ice melt after plant cover is removed.



PONDING  Standing water on soils in closed depressions that is removed only by percolation or evapotranspiration.



POOR FILTER  Effluent moves through the soil too rapidly for adequate filtration or treatment.



PROLONGED FLOODING  Floodwater saturates and remains on the soil surface for extended periods of time, adversely affecting vegetation.



RAPID DRAINAGE  The rapid removal of excess water, internally or externally, from the soil.



RESTRICTIVE LAYER  A soil or rock layer that inhibits the movement of water and/or roots through the soil.



ROCK FRAGMENTS  Fragments that reduce the moisture and nutrient capacity of the soil.



ROOTING DEPTH  Shallow root zone.  The soil is shallow over a layer that greatly restricts roots.



RUNOFF  The surface discharge of water that does not enter the soil.



SALTY WATER  Water that is too salty for consumption by livestock.  



SEEPAGE  The movement of water through the soil.  Seepage adversely affects the specified use.



SHALLOW TO WATER  The water table is at a depth that affects use and management for most applications.



SHRINK-SWELL  The shrinking of soil when dry and the swelling when wet.  Shrinking and swelling can damage roads, dams, building foundations, and other structures.  It can also damage plant roots.



SLIPPAGE  Soil mass susceptible to movement downslope when loaded, excavated, or wet.



SLOPE  Slope is steep enough that special practices are required to ensure satisfactory performance of the soil for a specified use.



SLOW INTAKE  The slow movement of water into the soil.



SLOW REFILL  The slow filling of aquifer-fed ponds, resulting from restricted permeability in the soil.



SMALL STONES  Rock fragments 2 mm to 76 mm in diameter.  Small stones adversely affect the specified use of the soil.



SOIL BLOWING  Soil easily moved by wind.



STABILITY  Soil has the capacity to resist detachment or slippage.



STONINESS  Soil has stones that interfere with its use and management.



SUBSIDES  Settlement of organic soils, of soils containing semifluid layers, or of materials that dissolve in solution.



THIN LAYER  Otherwise suitable soil material is too thin for the specified use or management.



THIN SURFACE  A thin surface horizon that limits the specified use and management.



TOO ACID  The soil is so acid that growth of plants is restricted.



TOO ALKALINE  The soil is so alkaline that growth of plants is restricted.



TOO ARID  The soil is dry most of the time, and vegetation is difficult to establish.



TOO BOULDERY  The soil has boulders that interfere with use or management.



TOO CLAYEY  The soil is slippery and sticky when wet and slow to dry.



TOO COBBLY  The soil has excess cobbles that affect its performance for a given use.



TOO COLD  Soils have temperatures too low for the intended use or management.



TOO GRAVELLY  The soil has excess gravel that affects its performance for a given use.



TOO MOIST  Distribution, pattern, and total amount of precipitation exceed the soil moisture requirements of most desertic vegetation.



TOO SANDY  The soil is soft and loose, droughty, and low in fertility or is too fine to use as gravel.



TOO STONY  The soil has excess stones that affect its performance for a given use.



UNSTABLE  Soils are subject to failure under load.



WETNESS  The soil is wet during the period of desired use.



	Soil interpretations requested for a specific land use have a unique set of rating terms that identify either the limitation or the suitability of the soil for that purpose.  Select soil properties or features are key components of the rating criteria used to rate each interpretation.  Only the applicable restrictive feature phrase that relates to each soil property evaluated is used.





620.05  Building Site Development.



	(a)  General.

		(1)  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 in each interpretation is based on the influence of existing soil properties for that use.  For each soil, the rating identifies the degree of limitation, such as slight, moderate, or severe.  If the soil has a slight limitation for a specific use, no restrictive feature is noted.



		(2)  The restrictive feature(s) is identified for each moderate or severe limitation rating as it affects the design of structures and the construction techniques to be used.  The restrictive feature(s) also determines the performance to be expected after construction and the kind and degree of future maintenance required.  Minor restrictive soil features are not identified or considered as part of the initial rating process but could be important factors where the major restrictive features are overcome through design application.  



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



		(4)  Applications of building site interpretations initially gives many users the impression that the ratings will only be useful where urban development is planned or currently underway.  This impression usually leads to non-use and ultimately reduces the opportunity to apply these interpretations to other similar situations that are common to site evaluation and the planning process.  Opportunities do exist for expanding the use of each guide used in rating soils for building site development.  The potential application may not be entirely urban, in the truest sense, but is applicable just the same.  Some probable applications may involve planning for irrigation or other water pipeline trenches; cable trenches; farm or ranch homesteads; rural housing development; silage pits; silo foundations; barn or outbuilding foundations; outbuildings for recreational uses; and livestock or wildlife watering facility pads and tanks.



		(5)  Sometimes a change in the heading of the interpretation table will broaden its use.  However, one should be careful that the change does not alter or diminish the intent or value of the soil interpretation rating guide, such as a change from shallow excavations to shallow trenches.  To obtain expanded use of the soil survey interpretation rating guides, the user may request through the proper channels that the present interpretation headings be repackaged to better represent the local needs.



		(6)  Soil properties influence the development of building sites, including the selection of the site, the design of the structure, construction, performance after construction, and maintenance.  Soil limitation ratings of slight, moderate, and severe are given for shallow excavations, dwellings with and without basements, small commercial buildings, local roads and streets, lawns, landscaping, and golf fairways.



	(b)  Shallow excavations.

		(1)  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.



		(2)  Table 620-1 displays the soil properties and qualities, limits, and restrictive features used in rating soils for shallow excavations.  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.

�

Table 620-1  Shallow Excavations.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	DEPTH TO HARD	>60	40-60	<40	DEPTH TO ROCK�	BEDROCK (IN)��1a.	DEPTH TO SOFT	>40	20-40	<20	DEPTH TO ROCK�	BEDROCK (IN)��2.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN �	PAN THICK (IN)��2a.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN THIN (IN)��3.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��3a.	TEXTURE (20-60")	 --- 	SI (IF NOT	COS, S,	CUTBANKS�			 LOESS)	FS, VFS,	 CAVE�				LCOS, LS,�				LFS, SG,�				LVFS, G ��3b.	TEXTURE (20-60")	 --- 	SIC, C 	 --- 	TOO CLAYEY�	(IF NOT OXIC�	SUBGROUP, OXISOL,�	KANDHAPL OR�	KANDI GREAT GROUP,�	KAOLINITIC�	MINERALOGY)��4.	SOIL ORDER UNIFIED	 --- 	 --- 	VERTISOLS	CUTBANKS�					 CAVE��5.	UNIFIED (20-60")	 --- 	 --- 	OL, OH, PT	EXCESS HUMUS��6.	WEIGHT PERCENT 	<25	25-50	>50	LARGE STONES�	>3" (WEIGHTED AV.�	TO 40")��7.	PONDING	 --- 	 --- 	+	PONDING��8.	DEPTH TO HIGH	>6	2.5-6	<2.5	WETNESS �	WATER TABLE (FT)��9.	FLOODING	NONE, RARE	OCCAS, FREQ		FLOODING��10.	SLOPE (PCT)	<8	8-15	>15	SLOPE��11.	BULK DENSITY	 --- 	>1.8	 --- 	DENSE LAYER�	(G/CC) (20-60")�



��	(c)  Dwellings without basements.

		(1)  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.



		(2)  Table 620-2 has rating criteria that 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.

�

Table 620-2  Dwellings Without Basements.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	TOTAL SUBSIDENCE	 --- 	 --- 	>12	SUBSIDES�	   (IN)��3.	FLOODING	NONE	 --- 	RARE,	FLOODING�					OCCAS, FREQ��4.	PONDING	 --- 	 --- 	+	PONDING��5.	DEPTH TO HIGH 	>2.5	1.5-2.5	<1.5	WETNESS�	WATER TABLE (FT)��6.	SHRINK-SWELL (LE)	LOW	MODERATE	HIGH, VERY	SHRINK-SWELL�	(THICKEST LAYER	(<3)	(3-6)	(>6)   HIGH�	10-40", PCT)��7.	UNIFIED (THICKEST	 --- 	 --- 	OL, OH, PT	LOW STRENGTH�	LAYER 10-40")��8.	SLOPE (PCT)	<8	8-15	>15	SLOPE��9.	DEPTH TO HARD	>40	20-40	<20	DEPTH TO ROCK�	BEDROCK (IN)��9a.	DEPTH TO SOFT	>20	<20	 --- 	DEPTH TO ROCK�	BEDROCK (IN)��10.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN THICK (IN)��10a.	DEPTH TO CEMENTED	>20	<20	 --- 	CEMENTED PAN�	PAN THIN (IN)��11.	WEIGHT PERCENT >3"	<25	25-50	>50	LARGE STONES�	(WEIGHT AV. 0-40")�

��	(d)  Dwellings with basements.

		(1)  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.



		(2)  The ratings that are based on Table 620-3 support 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.

�

Table 620-3  Dwellings With Basements.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	TOTAL SUBSIDENCE 	 --- 	 --- 	>12	SUBSIDES�	  (IN)��3.	FLOODING	NONE	 --- 	RARE,	FLOODING�				OCCAS, FREQ��4.	PONDING	 --- 	 --- 	+	PONDING��5.	DEPTH TO HIGH 	>6	2.5-6	<2.5	WETNESS�	WATER TABLE (FT)��6.	DEPTH TO HARD	>60	40-60	<40	DEPTH TO ROCK�	BEDROCK (IN)��6a.	DEPTH TO SOFT	>40	20-40	<20	DEPTH TO ROCK�	BEDROCK (IN)��7.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN�	PAN THICK (IN)��7a.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN THIN (IN)��8.	SLOPE (PCT)	<8	8-15	>15	SLOPE��9.	SHRINK-SWELL (LE)	LOW	MODERATE	HIGH, VERY	SHRINK-SWELL�	(THICKEST LAYER	(<3)	(3-6)	(>6)  HIGH	�	10-60", PCT)��10.	UNIFIED	 --- 	 --- 	OL,OH, PT	LOW�	(BOTTOM LAYER)				STRENGTH��11.	WEIGHT PERCENT >3"	<25	25-50	>50	LARGE STONES�	(WEIGHT AV. 0-40")��

��	(e)  Small commercial buildings.

		(1)  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. 



		(2)  Table 620-4 lists the properties and qualities used in rating undisturbed soils.  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, and the amount and size of coarse fragments.

�

Table 620-4  Small Commercial Buildings.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	TOTAL SUBSIDENCE	 --- 	 --- 	>12	SUBSIDES��3.	FLOODING	NONE	 --- 	RARE,	FLOODING�				OCCAS, FREQ��4.	PONDING	 --- 	 --- 	+	PONDING��5.	DEPTH TO HIGH	>2.5	1.5-2.5	<1.5	WETNESS�	WATER TABLE (FT)��6.	SHRINK-SWELL (LE)	LOW	MODERATE	HIGH, VERY	SHRINK-SWELL�	(THICKEST LAYER	(<3)	(3-6)	(>6)  HIGH�	10-40", PCT)��7.	SLOPE (PCT)	<4	4-8	>8	SLOPE��8.	UNIFIED (THICKEST	 --- 	 --- 	OL,OH, PT	LOW�	LAYER 10-40")				STRENGTH��9.	DEPTH TO HARD	>40	20-40	<20	DEPTH TO ROCK�	BEDROCK (IN)��9a.	DEPTH TO SOFT	>20	<20	 -- 	DEPTH TO�	BEDROCK (IN)				 SOFT ROCK��10.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN THICK (IN)��10a.	DEPTH TO CEMENTED	>20	<20 	 --- 	CEMENTED PAN�	PAN THIN (IN)��11.	WEIGHT PERCENT >3"	<25	25-50	>50	LARGE STONES�	(WEIGHT AV. 0-40")��



��	(f)  Local roads and streets.

		(1)  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.  With the probable exception of the hard surface, roads and streets are built mainly from the soil at hand.



		(2)  Table 620-5 lists the properties and qualities used to rate soils for local roads and streets.  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.

�

Table 620-5  Local Roads and Streets.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	TOTAL SUBSIDENCE 	 --- 	 --- 	>12	SUBSIDES�	  (IN)��3.	DEPTH TO HARD	>40	20-40	<20	DEPTH TO ROCK�	BEDROCK (IN)��3a.	DEPTH TO SOFT	>20	<20	 -- 	DEPTH TO�	BEDROCK (IN)				SOFT ROCK��4.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN THICK (IN)��4a.	DEPTH TO CEMENTED	>20	<20	 --- 	CEMENTED PAN�	PAN THIN (IN)��5.	SHRINK-SWELL (LE)	LOW	MODERATE	HIGH, VERY	SHRINK-SWELL�	(THICK LAYER 	(<3)	(3-6)	(>6)  HIGH�	10-40", PCT)��6.	AASHTO GROUP INDEX	<5	5-8	>8	LOW STRENGTH�	NUMBER (THICKEST�	LAYER 10-40")��6a.	AASHTO GROUP INDEX	<5 	5-8	>8	LOW�					STRENGTH��7.	PONDING	 --- 	 --- 	  +	PONDING��8.	DEPTH TO HIGH 	>2.5	1.0-2.5	<1.0	WETNESS�	WATER TABLE (FT)��9.	SLOPE (PCT)	<8	8-15	>15	SLOPE��10.	FLOODING	NONE	RARE	FREQ,	FLOODING�				OCCAS��11.	POTENTIAL FROST	LOW	MODERATE	HIGH	FROST ACTION�	ACTION��12.	WEIGHT PERCENT >3"	<25	25-50	>50	LARGE STONES�	(WEIGHT AV. 0-40")�



��	(g)  Lawns, landscaping, and golf fairways.

		(1)  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.



		(2)  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.  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.

�

Table 620-6  Lawns, Landscaping, and Golf Fairways.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE	 --- 	 --- 	SIC, C,	TOO CLAYEY�	(SURFACE LAYER)			SC��1b.	TEXTURE	 --- 	 --- 	FB, HM, MUCK	EXCESS HUMUS�	(SURFACE LAYER)			SP, MPT, PEAT��1c.	TEXTURE	 --- 	LCOS, S	COS	TOO SANDY�	(SURFACE LAYER)��2.	WEIGHT (PCT) 	<25	25-50	>50	SMALL STONES�	SURFACE LAYER �	2MM- 3"��2a.	WEIGHT (PCT)	<5	5-30	>30	LARGE STONES�	SURFACE LAYER >3"��3.	PONDING	 --- 	 --- 	  +	PONDING��4.	SALINITY (MMHOS/CM)	<4	4-8	>8	EXCESS SALT�	(SURFACE LAYER)��5.	SODIUM ADSORPTION	 --- 	 --- 	>12	EXCESS SODIUM�	RATIO��6.	SOIL REACTION (pH)	 --- 	 --- 	<3.5	TOO ACID��7.	SULFIDIC MATERIALS	 --- 	 --- 	SULFAQUENTS,	EXCESS SULFUR�	(GREAT GROUP)			SULFIHEMISTS��8.	DEPTH TO HIGH 	>2	1-2	<1	WETNESS�	WATER TABLE (FT)��9.	AVAILABLE WATER	>.10	.05-.10	<.05	DROUGHTY�	CAPACITY (IN/IN,�	WEIGHTED AV. OF�	MIDPOINTS TO 40")��10.	FLOODING	NONE, RARE	OCCAS	FREQ	FLOODING��11.	SLOPE (PCT)	<8	8-15	>15	SLOPE��12.	DEPTH TO BEDROCK	>40	20-40	<20	DEPTH TO ROCK�	(IN)��13.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN (IN)��14.	CALCIUM CARBONATE	 --- 	 --- 	>40	EXCESS LIME�	EQUIVALENT (PCT)�	(0-40")�

��620.06  Construction Material.



	(a)  General.

		(1)  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.



		(2)  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.



		(3)  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.



		(4)  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.



	(b)  Roadfill.

		(1)  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 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.



		(2)  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.

�

Table 620-7  Roadfill.



			LIMITS		

						RESTRICTIVE�	PROPERTY	GOOD	FAIR	POOR		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO ROCK�	 (IN)��3.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN�	PAN (IN)��4.	SHRINK-SWELL (LE)	LOW	MODERATE	HIGH, VERY	SHRINK-SWELL�	(THICKEST LAYER 10-60"	(<3)	(3--6)	(>6)  HIGH�	BEST RATING, PCT)��5.	AASHTO GROUP INDEX	<5	5-8	>8	LOW STRENGTH�	NUMBER (THICKEST�	LAYER 10-60"�	BEST RATING)��6.	LAYER THICKNESS (IN)	>60	30-60	<30	THIN LAYER��7.	WEIGHT PERCENT >3"	<25	25-50	>50	LARGE STONES�	(WEIGHT AV. 0-40")��8.	DEPTH TO HIGH	>3	1-3	<1	WETNESS�	WATER TABLE (FT)��9.	SLOPE (PCT)	<15	15-25	>25	SLOPE�

��	(c)  Sand source.

	Sand as a construction material is usually defined as particles ranging in size from 0.074 mm (sieve #200) to 4.75 mm (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 the 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.  They are listed in Table 620-8.  If the lowest layer of the soil contains sand, the soil is rated as a probable source regardless of thickness.  The assumption is that the sand layer below the depth of observation exceeds the minimum thickness.

�

Table 620-8  Sand Source.



				LIMITS	

							RESTRICTIVE�	PROPERTY		PROBABLE		IMPROBABLE		FEATURE

�1.	USDA TEXTURE	 --- 	ICE	PERMAFROST��2a.	UNIFIED	SW, SP, SW-SM,�	(THICKEST LAYER	SP-SM �	10-60" AND LOWEST�	LAYER BEST RATING)��2b.	UNIFIED	GW, GP, GW-GM,�	(THICKEST LAYER	GP-GM�	10-60" AND LOWEST�	LAYER BEST RATING)�	% PASSING # 4 MINUS�	#200 SIEVE >25��2c.	UNIFIED		GW, GP, GW-GM,	SMALL STONES�	(THICKEST LAYER		GP-GM�	10-60" AND LOWEST�	LAYER BEST RATING)�	% PASSING # 4 MINUS�	#200 SIEVE <25��2d.	UNIFIED		PT	EXCESS HUMUS��2e.	UNIFIED		ALL OTHER	EXCESS FINES��3.	LAYER THICKNESS (IN)	>36	<36"	THIN LAYER��4.	WEIGHT PERCENT >3"	<50	>50	LARGE STONES�	(THICKEST LAYER�	10-60")��

��	(d)  Gravel source.

		(1)  Gravel as a construction material is defined as particles ranging in size 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.



		(2)  The properties used to evaluate the soil as a probable source of gravel (Table 620-9) 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  Gravel Source.





				LIMITS	

							RESTRICTIVE�	PROPERTY		PROBABLE		IMPROBABLE		FEATURE

�1.	USDA TEXTURE	 --- 	ICE	PERMAFROST��2.	UNIFIED	GW, GP, GW-GM,�	(THICKEST LAYER	GP-GM�	10-60" OR BOTTOM�	LAYER)��2a.	UNIFIED	SW, SP, SW-SM,		FAVORABLE�	(THICKEST LAYER	SP-SM�	10-60" OR BOTTOM�	LAYER) 100% PASSING�	#4 SIEVE =>25�	�2b.	UNIFIED		SW, SP, SW-SM,	TOO SANDY�	(THICKEST LAYER		SP-SM�	10-60" OR BOTTOM�	LAYER) 100% PASSING�	#4 SIEVE <25��2c.	UNIFIED		PT	EXCESS HUMUS��2d.	UNIFIED		ALL OTHER	EXCESS FINES��3.	LAYER THICKNESS	>36	<36	THIN LAYER�	(0-72 IN)��4.	WEIGHT PERCENT >3"	<50	>50	LARGE STONES�	(THICKEST LAYER�	10-60")��

��	(e)  Topsoil.

		(1)  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. 



		(2)  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.



		(3)  As shown in Table 620-10, 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.



		(4)  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.

�

Table  620-10  Topsoil.



				LIMITS		

							RESTRICTIVE�	PROPERTY		GOOD	FAIR	POOR		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE (THICKEST	 --- 	LCOS, LS,	COS, S,	TOO SANDY�	LAYER 10-40")		LFS, LVFS	FS, VFS��1b.	TEXTURE (THICKEST	SCL, CL,	 --- 		TOO CLAYEY�	LAYER 0-40"), >3%	SICL�	ORGANIC MATTER�	AND <35% CLAY��1c.	TEXTURE (THICKEST	 --- 	SCL, CL,	SIC, C,	TOO CLAYEY�	LAYER 0-40")		SICL	SC��1d.	TEXTURE (THICKEST	 --- 	 --- 	FB, HM, SP	EXCESS HUMUS�	LAYER 0-40")			MPT, MUCK�				PEAT, CE��2.	DEPTH TO BEDROCK	>40	20-40	<20	DEPTH TO ROCK�	(IN)��3.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN (IN)��4.	DEPTH TO BULK	>40	20-40	<20	AREA RECLAIM�	DENSITY >1.8 G/CC�	 (IN)��5.	STONINESS CLASS	1	2	3,4,5	TOO STONY��6.	WEIGHT PERCENT 	<5	5-25	>25	SMALL STONES�	2mm-3" (0-40") ��6a.	WEIGHT PERCENT 	<5	5-25	>25	LARGE STONES�	>3" (0-40")��6b.	WEIGHT PERCENT	<25	25-50	>50	AREA RECLAIM�	2mm-3" (40-72")��6c.	WEIGHT PERCENT 	<15	15-30	>30	AREA RECLAIM�	>3" (40-72")��7.	SALINITY (THICKEST	<4	4-8	>8	EXCESS SALT�	LAYER 0-40")�	MMHOS/CM��8.	LAYER THICKNESS (IN)	>40	20-40	<20	THIN LAYER�

�

Table  620-10  Topsoil (continued).



				LIMITS		

							RESTRICTIVE�	PROPERTY		GOOD	FAIR	POOR		FEATURE

�9.	DEPTH TO HIGH	 --- 	 --- 	<1	WETNESS�	WATER TABLE��10.	SODIUM ADSORPTION	 --- 	 --- 	>13	EXCESS SODIUM�	RATIO (0-40")��11.	SOIL REACTION (pH,	 --- 	 --- 	<3.5	TOO ACID�	THICKEST LAYER 0-40")��12.	SLOPE (PCT)	<8	8-15	>15	SLOPE��13.	CALCIUM CARBONATE	 --- 	 --- 	>40	EXCESS LIME�	(PCT, 0-40")�

��	(f)  Soil reconstruction material for drastically disturbed areas.

		(1)  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.



		(2)  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.  Thus, a 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.



		(3)  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.



		(4)  The major properties that influence erosion and stability of the surface and the productive potential of the reconstructed soil are listed in the guide, shown as Table 620é11.



		(5)  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. 



		(6)  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.



		(7)  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.



		(8)  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.



		(9)  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.



		(10)  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.

�

�

		(11)  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.



		(12)  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.



		(13)  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.

�

Table 620-11  Soil Reconstruction Material for Drastically Disturbed Areas.



				LIMITS		

							RESTRICTIVE�	PROPERTY		GOOD	FAIR	POOR		FEATURE

�1.	SODIUM ADSORPTION	<4	4-13	>13	EXCESS SODIUM�	RATIO��2.	SALINITY (MMHOS/CM)	<8	8-16	>16	EXCESS SALT��3.	SOIL REACTION	5.0-8.5	4.0-5.0	<4.0	TOO ACID�	(pH, 0-40")��3a.	SOIL REACTION	 --- 	<4.0	 --- 	TOO ACID�	(pH, >40")��3b.	SOIL REACTION	 --- 	 --- 	>8.5	TOO ALKALINE��4.	AVAILABLE WATER	>.10	.05-.10	<.05	DROUGHTY�	CAPACITY (IN/IN)��5.	EROSION FACTOR (K)	<.35	>.35	 --- 	ERODES EASILY��6.	WIND ERODIBILITY	 --- 	 --- 	1, 2	SOIL BLOWING�	GROUP��7.	TEXTURE	 --- 	SCL, CL,	C, SIC,	TOO CLAYEY�			SICL	SC��7a.	TEXTURE	 --- 	LCOS, LS,	COS, S,	TOO SANDY �			LFS, LVFS	FS, VFS��8.	WEIGHT PERCENT	<25	25-50	>50%	TOO COBBLY�	3-10"��8a.	WEIGHT PERCENT >10"	<5	5-15	>15	TOO STONY��9.	LAYER THICKNESS (IN)	>40	20-40	<20	THIN LAYER��10.	ORGANIC MATTER 	>1	0.5-1.0	<0.5	LOW FERTILITY�	(PCT)��11.	CLAY ACTIVITY	>.24	.16-.24	<.16	LOW FERTILITY�	CEC/CLAY��12.	CALCIUM CARBONATE	<15	15-40	>40	EXCESS LIME�	EQ (PCT)�



��620.07  Recreational development.



	(a)  General.

		(1)  Soil interpretations for recreational development are to be used to guide the user in identifying and evaluating the suitability of the soil for specific recreational purposes.  The soil survey interpretation rating guides are applicable to both heavily and sparsely populated areas, depending upon the objectives of the user.  The ratings are for soils in their present condition and do not consider present land use.  The limitation rating for each interpretation is based on the influence of existing soil properties for that use.  When a soil is rated for each use, the degree of the limitation and the most restrictive soil features are identified.  Restrictive features for soils with moderate or severe limitations require changes to the original design or the application of corresponding conservation practices, or both, to overcome the limitations.  Soils with slight limitations require no additional measures other than the normal local procedures used in site development and maintenance.



		(2)  Many soil survey areas in sparsely populated parts of the country have soil surveys of lower intensity.  While some general observations may be made, onsite evaluation is required before the final site is selected.



		(3)  Soils subject to flooding are limited, in varying degrees, for recreational use by the duration and frequency of flooding and the season when it occurs.  Onsite assessment of the duration and frequency of flooding is essential in planning recreational facilities.



		(4)  The ratings do not consider location and accessibility of the area, size and shape of the area, scenic quality, the ability of the soil to support vegetation, access to water, potential available sites for water impoundment, and either access to public sewers or capacity of the soil to absorb septic tank effluent.  These features are extremely important considerations in evaluating a site and making the final site selection.



		(5)  The use of other applicable interpretations made for building site development, construction material, sanitary facilities, and water management help the user to develop alternatives for use in making their final decision.  Depending upon the recreational use objectives, soil interpretations for woodland suitability, wildlife habitat suitability, or potential native plant community should also be a consideration in the final planning analysis.  These latter interpretations help to maintain the aesthetic integrity of the recreational site.



	(b)  Camp areas.

		(1)  Camp areas are tracts of land used intensively as sites for tents, trailers, campers, and the accompanying activities of outdoor living.  Camp areas require such site preparation as shaping and leveling in the areas used for tents and parking areas, stabilizing roads and intensively used areas, and installing sanitary facilities and utility lines.  Camp areas are subject to heavy foot traffic and some vehicular traffic.



		(2)  The soils are rated on the basis of soil properties listed in Table 620-12, that influence the ease of developing camping areas and the performance of the camping area after development.  Soil properties that influence trafficability and promote the growth of vegetation after heavy use are important.  For tent or remote camp sites, the limitations would be less restrictive.



		(3)  Slope, stoniness, and depth to bedrock or a cemented pan are the main concerns in developing camp areas.  However, areas associated with picnic areas may have steep slopes and rough terrain for aesthetic purposes.  For good trafficability, the surface of camp areas should absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry.  Soil properties that influence trafficability are texture of the surface layer, wetness, permeability, and large stones.  The limitations of slow permeability and clayey surface texture are not as severe in dry regions of the country; however, silty soils may be more of a problem because they are dusty.  Soil properties that influence the growth of plants are depth to bedrock or a cemented pan, permeability, and presence of toxic materials.  Soils that are subject to flooding are particularly hazardous for camp areas because of the danger to life and property.



		(4)  If the soil properties or vegetative conditions observed suggest the probability of damage by traffic, the soil is rated SEVERE and the restrictive feature is listed as FRAGILE.

�

Table 620-12  Camp Areas.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE MODIFIER	 --- 	STV, BYV	STX, BYX,	LARGE STONES�	(SURFACE)		CB, FL,	CBX, FLX,�				CBV, FLV,�				CNX, CRX,�				SHX, SYX��1b.	TEXTURE	 --- 	 --- 	SC, SIC, C	TOO CLAYEY�	(SURFACE LAYER)��1c.	TEXTURE (SURFACE	 --- 	SC, SIC, C	 --- 	TOO CLAYEY�	LAYER) TOR, UST,�	ARID, XER, OXI�	SUBORDERS, GREAT�	GROUPS, AND�	SUBGROUPS, OXISOLS��1d.	TEXTURE	LFS, LS	LCOS, VFS	COS, S, FS	TOO SANDY�	(SURFACE LAYER)	WHEN FINER	LFS, LS�		MATERIAL�		<20"��1e.	TEXTURE (TOR, ARID,	 --- 	SIL, SI,	 --- 	DUSTY�	OR XER SUBGROUPS		VFSL, L�	& GREAT GROUPS)��2.	FLOODING	NONE	 --- 	RARE, OCCAS,	FLOODING�				FREQ��3.	SLOPE (PCT)	<8	8-15	>15	SLOPE��4.	PONDING	 --- 	 --- 	  +	PONDING��5.	DEPTH TO HIGH	>2.5	1.5-2.5	<1.5	WETNESS�	WATER TABLE (FT)��6.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��7.	WEIGHT PERCENT 	<25	25-50	>50	SMALL STONES�	2 mm-3" (SURFACE�	LAYER)��8.	PERMEABILITY	>0.6	0.06-0.6	<0.06	PERCS SLOWLY�	(0-40", IN/H)��8a.	PERMEABILITY (0-40",	>0.06	<0.06		PERCS SLOWLY�	IN/H) TOR, UST, ARID,�	XER, SUBORDERS,�	GREAT GROUPS AND�	SUBGROUPS��9.	UNIFIED (SURFACE)	 --- 	 --- 	PT	EXCESS HUMUS��
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Table 620-12  Camp Areas (continued).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�10.	DEPTH TO BEDROCK			<20	DEPTH TO ROCK�	(IN)��11.	DEPTH TO CEMENTED			<20	CEMENTED PAN�	PAN (IN)��12.	SODIUM ADSORPTION	 --- 	 --- 	>13	EXCESS SODIUM�	RATIO��13.	SALINITY (SURFACE	<4	4-8	>8	EXCESS SALT�	LAYER, MMHOS/CM)��14.	SOIL REACTION (pH)	 --- 	 --- 	<3.5	TOO ACID�

��	(c)  Picnic areas.

		(1)  Picnic areas are natural or landscaped tracts used primarily for preparing meals and eating outdoors.  These areas are subject to heavy foot traffic.  Most vehicular traffic is confined to access roads and parking lots.  Soils are rated on the basis of properties that influence the development costs of shaping the site, trafficability, and the growth of vegetation after development.



		(2)  Slope and stoniness are the main concerns in developing picnic areas.  For good trafficability, the surface of picnic areas should absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry.  As shown in Table 620-13, soil properties that influence trafficability are texture of the surface layer, wetness, permeability, and large stones.  The limitations of slow permeability and clayey surface texture are not as severe in dry regions of the country; however, silty soils may be more of a problem because they are dusty.  Soil properties that influence the growth of plants are depth to bedrock, permeability, and the presence of toxic materials.



		(3)  If the soil properties or vegetative conditions observed suggest the probability of damage by traffic, the soil is rated SEVERE and the restrictive feature is listed as FRAGILE.

�

Table 620-13  Picnic Areas.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE	 --- 	STV, BYV	STX, BYX,	LARGE STONES�	(MODIFIER SURFACE)		CB, FL	CBX, FLX,�				CBV, FLV,�				CNX��1b.	TEXTURE (SURFACE	 --- 	 --- 	SC, SIC, C	TOO CLAYEY�	LAYER)��1c.	TEXTURE (SURFACE	 --- 	SC, SIC, C	 --- 	TOO CLAYEY�	LAYER--TOR, UST,�	ARID, BOR, XER, OXI�	SUBORDERS, GREAT�	GROUPS, AND�	SUBGROUPS, OXISOLS)�	�1d.	TEXTURE (SURFACE	 --- 	LCOS, VFS,	COS, S, FS	TOO SANDY�	LAYER, FINER		LFS, LS�	MATERIAL > 20")��1e.	TEXTURE (SURFACE	LFS, LS	LCOS, VFS,	COS, S, FS	TOO SANDY�	LAYER, FINER �	MATERIAL <20")��1f.	TEXTURE (SURFACE	 --- 	SIL, SI,	 --- 	DUSTY�	LAYER--TOR, ARID, OR		VFSL, L�	XER SUBGROUPS &�	GREAT GROUPS)��2.	SLOPE (PCT)	<8	8-15	>15	SLOPE��3.	FLOODING	NONE, RARE,	FREQ		FLOODING�		OCCAS��4.	PONDING	 --- 	 --- 	+	PONDING��5.	DEPTH TO HIGH	>2.5	1.0-2.5	<1.0	WETNESS�	WATER TABLE (FT)��6.	PERMEABILITY (0-40",	>0.6	0.06-0.6	<0.06	PERCS SLOWLY�	IN/H)��6a.	PERMEABILITY (0-40"--	>0.06 	<0.06		PERCS SLOWLY�	TOR, UST, ARID, BOR,�	XER SUBORDERS,�	GREAT GROUPS, AND�	SUBGROUPS)��7.	UNIFIED (SURFACE)	 --- 	 --- 	PT	EXCESS HUMUS��8.	WEIGHT PERCENT 	<25	25-50	>50	SMALL STONES�	2mm - 3" (SURFACE�	LAYER)�
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Table 620-13  Picnic Areas (continued).





			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�9.	SODIUM ADSORPTION	 --- 	 --- 	>13 	EXCESS SODIUM�	RATIO��10.	SALINITY (SURFACE	<4	4-8	>8	EXCESS SALT�	LAYER, MMHOS/CM)��11.	SOIL REACTION (pH)	 --- 	 --- 	<3.5	TOO ACID��12.	DEPTH TO BEDROCK			<20	DEPTH TO ROCK�	(IN)��13.	DEPTH TO CEMENTED			<20	CEMENTED PAN�	PAN (IN)�

��	(d)  Playgrounds.

		(1)  Playgrounds are areas used intensively for games, such as baseball and football, and similar activities.  Playgrounds require a nearly level soil that is free of stones and that can withstand heavy foot traffic and still maintain adequate vegetation.  Soils are rated on the basis of properties that influence the cost of shaping, trafficability, and the growth of vegetation.



		(2)  Slope and stoniness are the main concerns in developing playgrounds.  For good trafficability, the surface of playgrounds should absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry.  As shown in Table 620-14, soil properties that influence trafficability are texture of the surface layer, wetness, permeability, and large stones.  The limitations of slow permeability and clayey surface texture are not as severe in dry regions of the country; however, silty soils may be more of a problem because they are dusty.  Soil properties that influence the growth of plants are depth to bedrock, permeability, and the presence of toxic materials.



		(3)  If the soil properties or vegetative conditions observed suggest the probability of damage by traffic, the soil is rated SEVERE and the restrictive feature is listed as FRAGILE.

�

Table 620-14  Playgrounds.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE MODIFIER	 --- 	ST	STV, BYV,	LARGE STONES�	(SURFACE)			STX, BYX,�				CBX, FLX,�				CBV, FLV,�				CNX, CB,�				FL���1b.	TEXTURE (SURFACE	 --- 	 --- 	SC, SIC, C	TOO CLAYEY�	LAYER)��1c.	TEXTURE (SURFACE	 --- 	SC, SIC, C	 --- 	TOO CLAYEY�	LAYER; TOR, UST,�	ARID, OR XER�	SUBORDERS, GREAT�	GROUPS, AND�	SUBGROUPS)��1d.	TEXTURE	 --- 	LCOS, VFS,	COS, S, FS	TOO SANDY�	(SURFACE LAYER)		LFS, LS��1e.	TEXTURE (SURFACE	LFS, LS	LCOS, VFS	COS, S, FS	TOO SANDY�	LAYER, FINER�	MATERIAL <20")��1f.	TEXTURE (SURFACE	 --- 	SIL, SI,	 --- 	DUSTY�	LAYER) TOR, ARID,		VFSL, L�	OR XER SUBGROUPS�	& GREAT GROUPS��2.	SLOPE (PCT)	<2	2-6	>6	SLOPE��3.	PONDING	 --- 	 --- 	  +	PONDING��4.	DEPTH TO HIGH	>2.5	1.5-2.5	<1.5	WETNESS�	WATER TABLE (FT)��5.	FLOODING	NONE, RARE	OCCAS	FREQ	FLOODING��6.	WEIGHT PERCENT	<10	10-25	>25	SMALL STONES�	2 mm-3" (SURFACE�	LAYER)��7.	UNIFIED (SURFACE)	 --- 	 --- 	PT	EXCESS HUMUS��8.	DEPTH TO BEDROCK	>40	20-40	<20	DEPTH TO ROCK�	(>2%  SLOPES; IN)��8a.	DEPTH TO BEDROCK	>20	 --- 	<20	DEPTH TO ROCK�	(<2% SLOPES; IN)�

�

Table 620-14.  Playgrounds  (Continued)



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�9.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN (>2% SLOPES; IN)��10.	DEPTH TO CEMENTED	>20	 --- 	<20	CEMENTED PAN�	PAN (<2% SLOPES; IN)��11.	PERMEABILITY (0-40",	>0.6	0.06-0.6	<0.06	PERCS SLOWLY�	IN/H)��11a.	PERMEABILITY (0-40";	>0.06	<0.06		PERCS SLOWLY�	TOR, UST, ARID, OR�	XER SUBORDERS,�	GREAT GROUPS, AND�	SUBGROUPS)��12.	SODIUM ADSORPTION	 --- 	 --- 	>13	EXCESS SODIUM�	RATIO��13.	SALINITY (SURFACE	<4	4-8	>8	EXCESS SALT�	LAYER, MMHOS/CM)��14.	SOIL REACTION (pH)	 --- 	 --- 	<3.5	TOO ACID�

��	(e)  Paths and trails.

		(1)  Paths and trails are used for walking, horseback riding, and similar uses and require little or no cutting or filling.  The soils are rated based on the properties and qualities that influence trafficability and erodibility, as shown in Table 620-15.



		(2)  These soil properties and qualities are stoniness, wetness, texture of the surface layer, slope, flooding, erodibility, and, in dry regions, dustiness.  If the soil properties or vegetative conditions observed suggest the probability of damage by traffic, the soil is rated SEVERE and the restrictive feature is listed as FRAGILE.

�

Table 620-15  Paths and Trails.



				LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE MODIFIER	 --- 	STV, BYV	STX, BYX,	TOO COBBLY�	(SURFACE)			CBX, FLX,�				CBV, FLV,�				CNX��1b.	TEXTURE	 --- 	 --- 	SC, SIC, C	TOO CLAYEY�	(SURFACE LAYER)��1c.	TEXTURE (SURFACE	 --- 	SC, SIC, C	 --- 	TOO CLAYEY�	LAYER; TOR, UST,�	ARID, BOR, OR XER�	SUBORDERS, GREAT�	GROUPS, AND�	SUBGROUPS)��1d.	TEXTURE	 --- 	LCOS, VFS,	COS, S, FS	TOO SANDY�	(SURFACE LAYER)		LFS, LS��1e.	TEXTURE (SURFACE	LFS, LS	LCOS, VFS	COS, S, FS	TOO SANDY�	LAYER, FINER�	MATERIAL <20")��1f.	TEXTURE (SURFACE	 --- 	SIL, SI,	 --- 	DUSTY�	LAYER; TOR, ARID,		VFSL, L�	OR XER SUBGROUPS�	& GREAT GROUPS)��2.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��3.	PONDING	 --- 	 --- 	+	PONDING��4.	DEPTH TO HIGH	>2	1-2	<1	WETNESS�	WATER TABLE (FT)��5.	UNIFIED (SURFACE)	 --- 	 --- 	PT	EXCESS HUMUS��6.	SLOPE (PCT)	<15	15-25	>25 	SLOPE��7.	WEIGHT PERCENT	 --- 	 --- 	>65	SMALL STONES�	2 mm-3" (SURFACE�	LAYER)��8.	WEIGHT PERCENT 	<25	25-50	>50	LARGE STONES�	>3" (SURFACE LAYER)��9.	FLOODING	NONE, RARE,	FREQ	 --- 	FLOODING�		OCCAS��10.	EROSION FACTOR (K)	 --- 	 --- 	>.35	ERODES EASILY�	(SURFACE LAYER)�	ON SLOPES >8%�

��	(f)  Off-road motorcycle trails.

		(1)  Off-road motorcycle trails are primarily for recreational use.  Trails for other off-road vehicles may have similar criteria.  Little or no preparation is done to the trail, and the surface is not vegetated or surfaced.  Considerable compaction of the soil on the trail is expected.



		(2)  Soils are rated based on the properties and qualities that influence erodibility, revegetation, trafficability, and dustiness as shown in Table 620-16.  Considerations for desirable off-road challenges are not included.  The soil properties considered are stoniness, slope, wetness, texture of the surface layer, and flooding.  Slope affects the soil erodibility.  Large stones affect the configuration of the trail.  Small stones affect trafficability.  Wetness and flooding affect revegetation and frequency of use.  Surface texture affects erodibility, trafficability, revegetation, and probability of dust.  If conditions indicate traffic damage, the soil is rated SEVERE and the restrictive feature is listed as FRAGILE.

�

Table 620-16  Off-Road Motorcycle Trails.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE MODIFIER	 --- 	STV, BYV	STX, BYX,	TOO COBBLY�	(SURFACE)			CBX, FLX,�				CBV, FLV,�				CNX��1b.	TEXTURE	 --- 	 --- 	SC, SIC, C	TOO CLAYEY�	(SURFACE LAYER)��1c.	TEXTURE (SURFACE	 --- 	SC, SIC, C	 --- 	TOO CLAYEY�	LAYER; TOR, UST,�	ARID, XER, OR OXI�	SUBORDERS, GREAT�	GROUPS, AND�	SUBGROUPS, OXISOLS)��1d.	TEXTURE (SURFACE	 --- 	LCOS, VFS,	COS, S, FS	TOO SANDY�	LAYER, FINER		LFS, LS�	MATERIAL > 20")��1e.	TEXTURE (SURFACE	LFS, LS	LCOS, VFS	COS, S, FS	TOO SANDY�	LAYER, FINER�	MATERIAL <20")��1f.	TEXTURE (SURFACE	 --- 	SIL, SI,	 --- 	DUSTY�	LAYER; TOR, ARID,		VFSL, L,�	OR XER SUBGROUPS		ASHY�	& GREAT GROUPS)��2.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��3.	PONDING	 ---	 ---	+	PONDING��4.	DEPTH TO HIGH	>2	1-2	<1	WETNESS�	WATER TABLE (FT)��5.	UNIFIED (SURFACE)	 ---	 ---	PT	EXCESS HUMUS��6.	SLOPE (PCT)	<25	25-40	>40	SLOPE��7.	WEIGHT PERCENT			>65	SMALL STONES�	2 mm-3" (SURFACE�	LAYER)��8.	FLOODING	NONE, RARE,	FREQ	 ---	FLOODING�		OCCAS�

��620.08  Sanitary Facilities.



	(a)  General.

		(1)  Soil interpretations for sanitary facilities are a tool for guiding the user in site selection for the safe disposal of household effluent and solid waste.  The interpretation guides are applicable to both heavily populated and sparsely populated areas.  The ratings are for soils in their present condition and do not consider present land use.  The use of these soil interpretation guides for sanitary facilities is important in site selection to minimize the potential for pollution and health hazards in local or regional areas.  Improper site selection, design, or installation may cause contamination of ground water, seepage to the soil surface, and contamination of stream systems from surface drainage or flood water.  Potential contamination may be reduced or eliminated by installing systems designed to overcome or reduce the effects of the limiting soil property.



		(2)  The soil properties and qualities that affect use are those that influence the ease of excavation, absorption of effluent, seepage, permeability, and suitability of soil cover material.  Many soil survey areas in sparsely populated parts of the country have only soil surveys of lower intensity.  While some general observations may be made, onsite evaluation is required before the final site is selected.



		(3)  Soil limitation ratings and associated restrictive features are given for septic tank absorption fields, sewage lagoons, and trench and area sanitary landfills.  Soil suitability ratings and restrictive features are given for daily cover for landfill.



		(4)  Farm and ranch homesteads, outbuildings, and recreational facilities require a means to safely dispose of effluent and solid waste.  A plan that includes daily cover for landfill and added protection to reduce offsite pollution minimizes the potential hazard.  The interpretative guide for the use of daily cover for landfill also has additional application for the reclamation of some quarries, pits, and surface mine operations.  The use of this guide should also include an evaluation of the material used in restoration of the target areas for the final establishment of vegetative cover.



		(5)  Soil properties are important in selecting sites for septic tank absorption fields, sewage lagoons, and sanitary landfills and in identifying the limiting soil properties and site features that should considered in planning, design, and installation.  The soil properties that determine the ease of excavation or the installation of the facilities also affect the ratings.  Soil limitation ratings of slight, moderate, or severe are given for septic tank absorption fields, sewage lagoons, and trench and area sanitary landfills.  Soil suitability ratings of good, fair, and poor are given for daily cover for landfill.



	(b)  Septic tank absorption fields.

		(1)  Septic tank absorption fields are subsurface systems of tile or perforated pipe that distribute effluent from a septic tank into the natural soil.  The centerline depth of the tile is assumed to be 24 inches.  Only the soil between depths of 24 and 60 inches is considered in making the ratings.  The soil properties and site features considered are those that affect the absorption of the effluent, those that affect the construction and maintenance of the system, and those that may affect public health. 



		(2)  As shown in Table 620-17, the soil properties and qualities that affect the absorption of the effluent are permeability, depth to a seasonal high water table, depth to bedrock, depth to a cemented pan, and susceptibility to flooding.  Stones and boulders and a shallow depth to bedrock, ice, or a cemented pan interfere with installation.  Subsidence interferes with installation and maintenance.  Excessive slope may cause lateral seepage and surfacing of the effluent in downslope areas.  Also, soil erosion is a hazard where absorption fields are installed in sloping soils.



		(3)  Some soils are underlain by loose sand and gravel or fractured bedrock at a depth less than 4 feet below the distribution lines.  In these soils the absorption field may not adequately filter the effluent, particularly when the system is new; as a result, the ground water supply may be contaminated.  Soils that have a hazard of inadequate filtration are given a severe rating.



		(4)  Percolation tests are used by some regulatory agencies to evaluate the suitability of a soil for septic tank absorption fields.  These tests should be performed during the season when the water table is highest and the soil is at minimum absorptive capacity.  The percolation rates do not correspond to the permeability rates because they

��

are measured by different methods.  Experience indicates that soils that have a percolation rate faster than 45 minutes per inch function satisfactorily, soils that have a rate between 45 and 60 minutes per inch have moderate limitations, and soils that have a rate slower than 60 minutes per inch have severe limitations.1/



		(5)  In many of the soils that have moderate or severe limitations for septic tank absorption fields, it may be possible to install special systems that lower the seasonal water table or to increase the size of the absorption field so that satisfactory performance is achieved.2/  However, such systems are not considered in this guide.



1/ U.S. Department of Health, Education and Welfare, Public Health Service, l969 Manual of Septic Tanks, PHS Publication No. 526, p. 8.



2/ Bouma, J.  l974.  New Concepts in Soil Survey Interpretations for Onsite Disposal of Septic Tank Effluent.
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Table 620-17  Septic Tank Absorption Fields.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 ---	 ---	ICE	PERMAFROST��2.	TOTAL SUBSIDENCE	 --- 	 ---	>24	SUBSIDES�	(IN)��3.	FLOODING	NONE	RARE	FREQ,	FLOODING�				OCCAS��4.	DEPTH TO BEDROCK	>72	40-72	<40	DEPTH TO ROCK�	   (IN)��5.	DEPTH TO CEMENTED	>72	40-72	<40	CEMENTED PAN�	PAN (IN)��6.	PONDING	 ---	 ---	+	PONDING��7.	DEPTH TO HIGH	>6	4-6	<4	WETNESS�	WATER TABLE (FT)��8.	PERMEABILITY	2.0-6.0	0.6-2.0	<0.6	PERCS�	(24-60", IN/H)				SLOWLY��8a.	PERMEABILITY	 ---	 ---	>6.0	POOR�	(24-60", IN/H)				FILTER��9.	SLOPE (PCT)	<8	8-15	>15	SLOPE��10.	WEIGHT PERCENT	<25	25-50	>50	LARGE STONES�	>3" (WEIGHTED �	AV. TO 40")�

��	(c)  Sewage lagoons.

		(1)  Sewage lagoons are shallow ponds constructed to hold sewage while aerobic bacteria decompose the wastes.  Lagoons have a nearly level floor surrounded by cut slopes or embankments of compacted, relatively impervious soil material.  Relatively impervious soil for the lagoon floor and sides is desirable to minimize seepage and contamination of local ground water.



		(2)  The properties, qualities, limits, and restrictive features used in rating soils for sewage lagoons are listed in Table 620-18.  Soil permeability is a critical property in evaluating a soil for sewage lagoons.  Most porous soils will eventually seal when being used for a sewage lagoon.  Until they do, however, the hazard of pollution is severe.  Soils that have a permeability rate that exceeds 2 inches per hour generally are too porous for the proper operation of sewage lagoons and may cause contamination.  Fractured bedrock within a depth of 40 inches may create a pollution hazard.  Bedrock and cemented pans create construction problems.



		(3)  Slope must be gentle enough and the soil material must be thick enough over bedrock or a cemented pan to make smoothing practical so that the lagoon is uniformly deep throughout.



		(4)  If floodwater overtops the lagoon, it interferes with the functioning of the lagoon and carries away polluting sewage before sufficient decomposition has taken place.  Ordinarily, soils susceptible to flooding have a severe limitation for sewage lagoons.  If floodwater velocities are slow and flooding is rarely deep enough to overtop the lagoon embankment, the susceptibility to flooding does not constitute a severe limitation rating.



		(5)  Soils that contain a large amount of organic matter are not suitable for the floor of an aerobic lagoon.  The organic matter promotes an anaerobic rather than aerobic environment.



		(6)  Depth to water table is important if it influences the water level in the lagoon.  If it does, a pollution hazard exists.  Sometimes depth to water table is disregarded if the lagoon floor is of slowly permeable soil material that is at least 4 feet thick.  Soils that contain excess rock fragments greater than 3 inches are undesirable sites because the fragments interfere with the manipulation and compaction needed to prepare the lagoon floor.

�

Table 620-18  Sewage Lagoons.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 ---	 ---	ICE	PERMAFROST��2.	PERMEABILITY	<0.6	0.6-2.0	>2.0	SEEPAGE�	(IN/H) (12-60")��3.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO ROCK�	HARD (IN)���3a.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO ROCK�	SOFT (IN)��4.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED�	PAN (IN)				PAN��5.	FLOODING (HIGH	NONE, RARE	 ---	OCCAS, FREQ	FLOODING�	VELOCITY OR �	>5 FEET HIGH)��6.	SLOPE (PCT)	<2	2-7	>7	SLOPE��7.	UNIFIED (ANY DEPTH)	 --- 	OL, OH	PT	EXCESS HUMUS��8.	PONDING	 --- 	 --- 	+	PONDING��9.	DEPTH TO HIGH	>5	3.5-5	<3.5	WETNESS�	WATER TABLE (FT)�	(IF NO LAYER >20"�	THICK WITH PERM.�	<.2"/H)��10.	WEIGHT PERCENT	<20	20-35	>35	LARGE STONES�	>3" (WEIGHTED AV.�	TO 20")��

��	(d)  Sanitary landfill (trench).

		(1)  Sanitary landfill (trench) is a method of disposing solid waste by placing refuse in successive layers in an excavated trench.  The waste is spread, compacted, and covered daily with a thin layer of soil that is excavated from the trench.  When the trench is full, a final cover of soil material at least 2 feet thick is placed over the landfill.



		(2)  Ratings are based on properties and qualities to the depth normally observed during soil mapping (approximately 5 or 6 feet).  However, because trenches may be as deep as 15 feet or more, geologic investigations are needed to determine the potential for pollution of ground water as well as to determine the design needed.  These investigations, which are generally arranged by the landfill developer, include the examination of stratification, rock formations, and geologic conditions that might lead to the conducting of leachates to aquifers, wells, water courses, and other water sources.  The presence of hard, nonrippable bedrock, creviced bedrock, or highly permeable strata in or immediately underlying the proposed trench bottom is undesirable because of the difficulty in excavation and the potential pollution of underground water.



		(3)  Soil properties and qualities used in ratings for sanitary landfill (trench) are listed in Table 620-19.  Properties that influence the risk of pollution, ease of excavation, trafficability, and revegetation are major considerations.  Soils that flood or have a water table within the depth of excavation present a potential pollution hazard and are difficult to excavate.



		(4)  Slope is an important consideration because it affects the work involved in road construction, the performance of the roads, and the control of surface water around the landfill.  It may also cause difficulty in constructing trenches for which the trench bottom must be kept level and oriented to follow the contour.



		(5)  The ease with which the trench is dug and with which a soil can be used as daily and final cover is based largely on texture and consistence of the soil.  The texture and consistence of a soil determine the degree of workability of the soil both when dry and when wet.  Soils that are plastic and sticky when wet are difficult to excavate, grade, or compact and difficult to place as a uniformly thick cover over a layer of refuse.



		(6)  The uppermost part of the final cover should be soil material that is favorable for the growth of plants.  It should not contain excess sodium or salt and should not be too acid.  In comparison with other horizons, the A horizon in most soils has the best workability and the highest content of organic matter.  Thus, for a trench-type landfill operation it may be desirable to stockpile the surface layer for use in the final blanketing of the fill.
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Table 620-19  Sanitary Landfill (Trench).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	FLOODING	NONE	RARE	FREQ, OCCAS	FLOODING��2.	DEPTH TO BEDROCK	 --- 	 --- 	<72	DEPTH TO ROCK�	HARD (IN)��2a.	DEPTH TO BEDROCK	 --- 	 --- 	<72	DEPTH TO ROCK�	SOFT (IN)��3.	DEPTH TO CEMENTED	 --- 	<72	 --- 	CEMENTED PAN�	PAN THICK (IN)��3a.	DEPTH TO CEMENTED	 --- 	 --- 	<72	CEMENTED PAN�	PAN THIN (IN)��4.	PERMEABILITY	 --- 	 --- 	>2.0	SEEPAGE�	(IN/H, BOTTOM LAYER)��4a.	PERMEABILITY (IN/H,	ANY ENTRY	 --- 		SEEPAGE�	BOTTOM LAYER; IF�	ARIDISOL AND NOT�	SALORTHID OR AQUIC�	SUBGROUPS, ALL�	ARIDIC SUBGROUPS,�	ALL TORRIC GREAT�	GROUPS EXCEPT�	AQUIC SUBGROUPS)��5.	PONDING	 --- 	 --- 	  +	PONDING��6.	DEPTH TO HIGH	 --- 	 --- 	<6	WETNESS�	WATER TABLE�	APPARENT (FT)��6a.	DEPTH TO HIGH	>4	2-4	<2	WETNESS�	WATER TABLE�	PERCHED (FT)��7.	SLOPE PERCENT	<8	8-15	>15	SLOPE��8.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��8a.	TEXTURE (THICKEST	 --- 	CL, SC,	SIC, C	TOO CLAYEY�	LAYER 10-72";		SICL�	FOR NON ARIDISOL,�	ARID SUBGROUPS, &�	TOR GREAT GROUPS)��8b.	TEXTURE (THICKEST	 --- 	SIC, C	 --- 	TOO CLAYEY�	LAYER 10-72"�	KAOLINITIC MIN.)�

�

Table 620-19  Sanitary Landfill (Trench)(continued).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�8c.	TEXTURE (THICKEST	 --- 	LCOS, LS,	COS, S,	TOO SANDY�	LAYER 10-72")		LFS, LVFS	FS, VFS,�				SG��9.	UNIFIED (THICKEST	 --- 	 --- 	OL, OH,	EXCESS HUMUS�	LAYER 10-72")			PT��10.	WEIGHT PERCENT >3"	<20	20-35	>35	LARGE STONES�	(WEIGHTED AV. TO 72")��11.	SODIUM ADSORPTION	 ---	 ---	>13	EXCESS SODIUM�	RATIO (NON �	ARIDISOLS,�	ARIDIC, AND�	TORRIC SUBGROUPS��12.	SOIL REACTION (pH,	 --- 	 --- 	<3.5	TOO ACID�	ANY DEPTH)��13.	SALINITY (MMHOS/CM,	 ---	 ---	>16	EXCESS SALT�	ANY DEPTH)�

��	(e)  Sanitary landfill (area).

		(1)  Sanitary landfill (area) is a method of disposing solid waste by placing refuse in successive layers on the surface of the soil.  The waste is spread, compacted, and covered daily with a thin layer of soil that is imported from a source away from the site.  A final cover of soil at least 2 feet thick is placed over the completed landfill.   Properties and qualities that influence trafficability and risk of pollution are the important considerations for area sanitary landfills.



		(2)  In Table 620-20, the properties and qualities considered for rating soils for sanitary landfill (area) are listed.  Flooding is a serious problem because of the risk of washouts and pollution downstream and the difficulty of moving trucks in and out of flooded areas.



		(3)  Permeability of the soil is an important consideration in all but the most arid parts of the country.  If permeability is too rapid or if fractured bedrock or a fractured cemented pan is close to the surface, the risk of contaminating the water supply by leachate is great.  A high water table may also transmit pollutants to the water supply and is likely to restrict truck movement during wet seasons.



		(4)  Slope is a consideration because of the extra grading required to maintain roads on sloping soils.  Furthermore, leachate may flow along the soil surface on sloping soils and cause difficult seepage problems in completed fills.
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Table 620-20  Sanitary Landfill (Area).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	FLOODING	NONE	RARE	FREQ, OCCAS	FLOODING��3.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO ROCK�	(IN) (FOR NON�	ARIDISOLS &�	ARIDIC SUBGROUPS)��4.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN�	PAN (IN) (FOR NON�	ARIDISOLS &�	ARIDIC SUBGROUPS)��5.	PERMEABILITY	 --- 	 --- 	>2.0	SEEPAGE�	(IN/H, 20-40")�	(FOR NON ARIDISOLS�	& ARIDIC SUBGROUPS)��6.	PONDING	 --- 	 --- 	  +	PONDING��7.	DEPTH TO HIGH	>5	3.5-5	<3.5	WETNESS�	WATER TABLE				�	APPARENT (FT)��7a.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE�	PERCHED (FT)��8.	SLOPE (PCT)	<8	8-15	>15	SLOPE�

��	(f)  Daily cover for landfill.

		(1)  Daily cover for landfill is the soil material that is applied daily to compacted solid waste in an area sanitary landfill.  The cover material is obtained offsite, transported, and spread on the area.  The required soil characteristics for both daily and final cover material are similar enough to share one rating.



		(2)  The properties and qualities used to determine the suitability of soil material for daily cover landfills are listed in Table 620-21.  Suitability of a soil for use as cover is based on properties that reflect workability and the ease of digging and of moving and spreading the material over the refuse daily during both wet and dry periods.  Soils that are loamy or silty and that are free of stones are better suited than other soils.  Clayey soils may be sticky and difficult to spread, and sandy soils may be subject to soil blowing.



		(3)  The soil must be thick enough over bedrock, a cemented pan, or the water table so that material can be removed efficiently while leaving a borrow area that can be revegetated.  Some damage to the borrow area is expected; but if revegetation and erosion are serious problems, then the soil is rated severe.



		(4)  Slope affects the ease of excavation and of moving the cover material.  It also may affect the final configuration of the borrow area and, thus, runoff, erosion, and reclamation.



		(5)  In addition to these features, the soils selected for daily cover for landfill should be suitable for growing plants.  They should not contain significant amounts of substances that are toxic to plants, such as a high content of sodium, salts, or lime.
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Table 620-21  Daily Cover for Landfill.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO ROCK�	(IN)��3.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN�	PAN (IN)��4.	UNIFIED (THICKEST	 --- 	 --- 	SP, SW,	SEEPAGE�	LAYER 10-60")			SP-SM, SW-SM,�				GP, GW, GP-GM,�				GW-GM��5.	TEXTURE (THICKEST	 --- 	CL, SICL,	SIC, C	TOO CLAYEY�	LAYER 10-60")		SC��5a.	TEXTURE (THICKEST	CL, SICL,	SIC, C	 ---	TOO CLAYEY�	LAYER 10-60"	SC�	KAOLINITIC)��6.	TEXTURE (THICKEST	 --- 	LCOS, LS,	S, FS, COS,	TOO SANDY�	LAYER 10-60")		LFS, VFS	SG��7.	UNIFIED (THICKEST 	 --- 	 --- 	OL, OH, CH,	HARD TO PACK�	LAYER 10-60")			MH��7a.	UNIFIED (THICKEST	 ---	OL, OH, CH,	 ---	HARD TO PACK�	LAYER 10-60"		MH�	KAOLINITIC)��8.	WEIGHT PERCENT 	<25	25-50	>50	SMALL STONES�	2mm-3" (WEIGHTED�	TO 60")��8a.	WEIGHT PERCENT >3"	<25	25-50	>50	LARGE STONES�	(WEIGHTED AV. TO 60")��9.	SLOPE (PCT)	<8	8-15	>15 	SLOPE��10.	PONDING	 --- 	 --- 	  +	PONDING��11.	DEPTH TO HIGH	>3.5	1.5-3.5	<1.5	WETNESS�	WATER TABLE (FT)��12.	UNIFIED (THICKEST	 --- 	 --- 	PT	EXCESS HUMUS�	LAYER 10-60")��13.	SOIL REACTION	 --- 	 --- 	<3.5	TOO ACID�	(pH, 10-60")��14.	SALINITY (MMHOS/CM;	 --- 	 ---	>16	EXCESS SALT�	10-60") (FOR NON �	ARIDISOLS AND�	ARIDIC SUBGROUPS)�
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Table 620-21  Daily Cover for Landfill (continued).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�15.	SODIUM ADSORPTION	 ---	 ---	>13	EXCESS SODIUM�	RATIO (10-60")��16.	CALCIUM CARBONATE	 --- 	 --- 	>40	EXCESS LIME�	EQ (PCT) (THICKEST�	LAYER 10-60")��17.	LAYER THICKNESS	>60	40-60	<40	THIN LAYER�

��620.09  Waste Management.



	(a)  General.

		(1)  Soil interpretations for waste management provide a means to use organic wastes and waste-water as productive resources.  Using these resources will result in energy conservation, prevent waste, and minimize problems associated with their disposal.  The planned use of many wastes has proven beneficial to the producer and the user of these by-products.  The characteristics of the soil are important in the application of organic wastes and wastewater to land for fertilization and irrigation.  They are also important considerations if the soil is used as a medium for the treatment and disposal of these wastes.  Favorable soil properties are required to prevent environmental damage.



		(2)  The interpretation guides for wastewater includes municipal and food processing wastewater and lagoon or storage pond effluent.  Manure, food processing waste, and municipal sludge may be liquid; however, for the purposes of these guides, they are not considered to be wastewater unless the water content is more limiting to the rate of application than the nutrient or biochemical oxygen demand (BOD) content.  The rating are for each soil in its present condition and do not consider present land use.  The suitability ratings provided for each interpretation are based on the influence of existing soil properties on the use.  For each soil rated,  the degree of suitability and the most restrictive features that affect the proposed use are identified.  The restrictive features are identified for each moderate or severe suitability rating as it affects use and performance for the desired purpose.  Thus the user can develop alternatives for use and management.



		(3)  These guides are designed for the management of defined classes of organic wastes and wastewater, whether or not the objective is treatment for utilization by a crop1/ (as with manure and food processing wastes, municipal sewage sludge, and wastewater used for irrigation); treatment without regard to crop needs (such as treatment of water by the slow process, treatment of water by the overland flow process, and treatment of water by the rapid infiltration process); or land reclamation (as with carbonaceous materials used as a soil conditioner and stabilizer).  Not considered in these guides, but important in evaluating a site, are allocation and accessibility of the area, size and shape of the area, and use and management of the treatment area.  Geology, hydrology, and climate are considered only to the extent that they are reflected in the kind of soil mapped.  Waste quality and rate of application are considered to the extent that they are within the "safe" limits as recommended in such publications as Application of Sewage Sludge of Cropland--Appraisal of Potential Hazards of the Heavy Metals to Plants and Animals, November 1976, MCD-33, EPA 430/9-76-013; Municipal Sludge Management--Environmental Factors, October 1977, MCA-28, EPA 430/9-77-044; Criteria for Classification of Solid Waste Disposal Facilities and Practices, EPA, in Federal Register, Vol. 44, No. 179, September 13, 1979, pp. 53460-53464; and Process Design Manual for Land Treatment of Municipal Wastewater, October 1977, EPA 625/1-77-008, or within the regulatory guidelines adopted by the individual state(s) if the state regulation is more restrictive.



		(4)  This section contains guides for interpreting soils for use in the management of manure and food processing wastes; the management of municipal sewage sludge; the management of wastewater used for irrigation; the treatment of wastewater by the slow rate process; the treatment of wastewater by the overland flow process; the treatment of wastewater by the rapid infiltration process; and the management of carbonaceous material as a soil conditioner and stabilizer.  Wastewater includes municipal and food processing wastewater and lagoon or storage pond effluent.  Manure, food processing waste, and municipal sludge may be liquid; however, for the purpose of these guides they are not considered to be wastewater unless the water content is more limiting the to rate of application than the nutrient or biochemical oxygen demand content.



1/  The type of crop that can be grown and its utilization for human or animal consumption may be specified by local, state, or county health regulations.



	(b)  Land application of manure and food processing waste.

		(1)  Manure is the excrement of livestock and poultry.  The consistency of manure is labile.  It changes in storage or treatment, and it depends upon the bedding used and upon whether the manure is diluted or allowed to dry.  Food processing wastes consist of damaged fruit and vegetables and the peelings, stems, leaves, pits, and soil particles removed in food preparation.  Most wastes produced in the processing of milk, cheese, and meat are liquids.  Paunch manure is an exception.



		(2)  Manure and food processing wastes have a variable nitrogen content.  The material is either solid, slurry, or liquid.  A high nitrogen content limits the application rate.  Toxic or otherwise dangerous wastes, such as those mixed with the lye used in food processing, are outside the meaning of manure and food processing wastes as used in this guide.



		(3)  As shown in Table 620-22, the soil properties and qualities considered are those that affect soil absorption, plant growth, microbial activity, the susceptibility to wind or water erosion, and the rate and method of the application of wastes.  Soil properties that affect absorption are permeability, the depth to a seasonal high water table, sodium adsorption ratio, the depth to bedrock or a cemented pan, and the available water capacity.  Soil reaction, sodium adsorption ratio, salinity, and bulk density are soil properties that affect plant growth and microbial activity.  The wind erodibility group, erosion factor, slope, and susceptibility to flooding are used to measure the potential for wind and water erosion.  Stones and the depth to a seasonal high water table can interfere with the application of wastes.  Permanently frozen soils are not suited to the treatment of wastes.



		(4)  The soil rating guide is based on utilizing the nutrients in the wastes for crop production and is not directed toward reclaiming or restoring critical areas or making the most efficient use of moisture.  Applications of liquid wastes can be made by tank wagon or conventional irrigation methods that are modified as necessary to function properly.  Applications of solid and slurry wastes can be made at the surface or subsurface.
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Table 620-22  Land Application of Manure and Food Processing Waste.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	PERMEABILITY	 --- 	2.0-6.0	>6	POOR FILTER�	(0-60", IN/H)��2a.	PERMEABILITY	.6-2.0	.2-.6	<.2	PERCS SLOWLY�	(0-60", IN/H)��3.	DEPTH TO HIGH	>4	2-4	<2	WETNESS�	WATER TABLE (FT)��4.	PONDING	 --- 	 --- 	+	PONDING��5.	SLOPE (PCT)	<6	6-15	>15 	SLOPE��6.	DEPTH TO BEDROCK	>40	20-40	<20	DEPTH TO ROCK�	   (IN)��7.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN (IN)��8.	SODIUM ADSORPTION	<4	4-13	>13	EXCESS�	RATIO (0-20")				SODIUM��9.	SALINITY (SURFACE	<4	4-8	>8	EXCESS SALT�	LAYER, MMHOS/CM)��10.	FLOODING	NONE	RARE	OCCAS, FREQ	FLOODING��11.	CLAY ACTIVITY 	>.15	.05-.15	<.05	LOW�	(CEC/CLAY)				ADSORPTION��12.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��13a.	WEIGHT PERCENT	<15	15-35	>35	TOO COBBLY�	3-10" (SURFACE�	LAYER)��13b.	WEIGHT PERCENT	<5	5-15	>15	TOO STONY�	>10" (SURFACE�	LAYER)��14.	AVAILABLE WATER	>6	3-6	<3	DROUGHTY�	(WEIGHT AV.,�	0 TO 60")��15.	SOIL REACTION (pH,	>6.0	5.0-6.0	<5.0	TOO ACID�	SURFACE LAYER)�

��	(c)  Land application of municipal sewage sludge.

		(1)  Municipal sewage sludge as used in this guide is the residual product of the treatment of municipal sewage.  The solid component is composed mainly of cell mass, primarily bacteria cells which have developed during secondary treatment and which have incorporated soluble organics into their own bodies.  Sludge also contains small amounts of sand, silt, and other solid debris.



		(2)  Municipal sewage sludges have a variable nitrogen content.  Some sludge contains constituents that are toxic to plant growth or hazardous to the food chain (such as heavy metals or exotic organic compounds) and should be chemically analyzed prior to use.



		(3)  The water content of sludge ranges from about 98 percent to about 40 percent or less.  The sludge is called liquid if it is more than about 90 percent water, slurry if it is about 90 to 50 percent water, and solid if it is less than about 50 percent water.  Depending on the water content, the sludge can be moved by pump, conveyor, or auger.



		(4)  As shown in Table 620-23, the soil properties and qualities considered in rating the degree of limitation are those that affect soil absorption, plant growth, microbial activity, the susceptibility to wind or water erosion, and the rate and method of application.  Soil properties and qualities that affect absorption are permeability, the depth to a seasonal high water table, soil reaction, sodium adsorption ratio, salinity, and bulk density.  They also affect plant growth and microbial activity.  Slope and the susceptibility to flooding are used to measure the potential for water erosion.  Stones and the depth to a seasonal high water table can interfere with the application of wastes.  Permanently frozen soils are not suited to the treatment of wastes.



		(5)  The soil rating guide is based on utilizing the nutrients in the waste for crop production and is not directed toward reclaiming or restoring critical areas or making the most efficient use of moisture.  Applications of slurry sludge can be by tank wagon or by irrigation equipment that is modified as necessary to function properly.  Applications of solid and slurry sludges can be made at the surface or subsurface.
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Table 620-23  Land Application of Municipal Sewage Sludge.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	PERMEABILITY	 --- 	2.0-6.0	>6.0	POOR FILTER�	(0-60", IN/H)��2a.	PERMEABILITY	.6-2.0	.2-.6	<.2	PERCS SLOWLY�	(0-60", IN/H)��3.	PONDING	 --- 	 --- 	+	PONDING��4.	DEPTH TO HIGH	>4	2-4	<2	WETNESS�	WATER TABLE (FT)��5.	SLOPE (PCT)	<8	8-15	>15	SLOPE��6.	DEPTH TO BEDROCK	>40	20-40	<20	DEPTH TO ROCK�	(IN)��7.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN (IN)��8.	SODIUM ADSORPTION	<4	4-13	>13	EXCESS�	RATIO (0-20")				SODIUM��9.	SALINITY (SURFACE	<4	4-8	>8	EXCESS SALT�	LAYER, MMHOS/CM)��10.	FLOODING	NONE	RARE	OCCAS, FREQ	FLOODING��11.	CLAY ACTIVITY 	>.15	.05-.15	<.05	LOW�	(CEC/CLAY; 0-20")				ADSORPTION��12.	AVAILABLE WATER	>6	3-6	<3	DROUGHTY�	(WEIGHTED AV. 0-60",�	IN)��13.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��14.	WEIGHT PERCENT	<15	15-35	>35	TOO COBBLY�	3-10" (SURFACE�	LAYER)��14a.	WEIGHT PERCENT	<5	5-15	>15	TOO STONY�	>10" (SURFACE�	LAYER)��15.	SOIL REACTION (pH,	>6.5	5.0-6.5	<5.0	TOO ACID�	SURFACE LAYER)�

��	(d)  Disposal of wastewater by irrigation.

		(1)  The wastewater considered in this guide is municipal wastewater and wastewater from food processing plants, lagoons, and storage ponds.  Municipal wastewater is the water in the waste stream from a municipality.  It contains domestic waste and, in some areas, includes industrial waste.  It may be untreated, although this is rare, or it may be wastewater that has received primary or secondary treatment.  Food processing wastewater is the wastewater resulting from the preparation of fruits, vegetables, milk, cheese, and meats for public consumption.  In some places it has a high content of sodium and chloride.  Lagoon and storage pond effluent, as discussed in this guide, refer to the effluent from facilities used to treat or store domestic wastes, wastewater from food processing, or liquid animal wastes.  The effluent from a municipal or food processing plant lagoon or storage pond commonly is very low in carbonaceous and nitrogenous matter.  The nitrogen content ranges from 10 to 30 mg/l.  The effluent from animal waste treatment lagoons or storage ponds have much higher concentrations of these materials mainly because the manure has not been diluted as much as domestic wastes.  The nitrogen content varies considerably but generally is from 50 to 2,000 mg/l.



		(2)  Some wastewater may cause an increase in sodicity or salinity in the soils in arid and semiarid regions but it generally does not in humid regions.  The heavy metal contents of effluents are usually low; however, chemical analyses should be made prior to use.



		(3)  The soil properties and qualities that are listed in Table 620-24 need to be considered in the design, construction, management, and performance of wastewater irrigation systems.  The soil properties and qualities important in design and management are the sodium adsorption ratio, depth to a seasonal high water table, the available water capacity, permeability, wind erodibility, erosion factor, slope, and flooding.  The soil properties and qualities that influence construction are stones, depth to bedrock or to a cemented pan, and depth to a seasonal high water table.  The properties and qualities that affect performance of the irrigation system are depth to bedrock or to a cemented pan, bulk density, the sodium adsorption ratio, salinity, and soil reaction.  The cation exchange capacity also affects performance, and it is used here as an estimate of the capacity of a soil to adsorb heavy metals.  Permanently frozen soils are not suited to irrigation.



		(4)  The soil rating guide is based on the utilization of the water for crop production and is not directed toward only the disposal or treatment of the wastewater.  Checks should be made to ensure that heavy metals, nitrogen, and other salts are not added in excessive amounts.
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Table 620-24  Disposal of Wastewater By Irrigation.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	SODIUM ADSORPTION	<4	4-13	>13	EXCESS �	RATIO				SODIUM��3.	SALINITY (SURFACE	<4	4-8	>8	EXCESS SALT�	LAYER, MMHOS/CM)��4.	SLOPE	<3	3-8	>8	SLOPE�	(SURFACE, PCT)��4a.	SLOPE	<6	6-15	>15	SLOPE�	(SPRINKLER, PCT)��5.	PONDING	 --- 	 --- 	  +	PONDING��6.	DEPTH TO HIGH	>4	2-4	<2	WETNESS�	WATER TABLE (FT)��7.	DEPTH TO BEDROCK	>40	20-40	<20	DEPTH TO ROCK�	(IN)��8.	DEPTH TO CEMENTED	>40	20-40	<20	CEMENTED PAN�	PAN (IN)��9.	PERMEABILITY	 --- 	2.0-6.0	>6.0 	POOR FILTER�	(IN/H)��9a.	PERMEABILITY	0.6-2.0	0.2-0.6	<0.2	PERCS SLOWLY�	(0-60", IN/H)��10.	AVAILABLE WATER	>6	3-6	<3	DROUGHTY�	(WEIGHTED AV. TO �	60", IN)��11.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��12.	WEIGHT PERCENT	<15	15-35	>35	TOO COBBLY�	3-10" (SURFACE�	LAYER)��12a.	WEIGHT PERCENT	<5	5-15	>15	TOO STONY�	>10" (SURFACE�	LAYER)��13.	FLOODING	NONE, RARE	OCCAS	FREQ	FLOODING��14.	SOIL REACTION (pH)	>6.5	5.0-6.5	<5.0	TOO ACID��15.	CLAY ACTIVITY 	>.15	.05-.15 	<.05	LOW�	(CEC/CLAY)				ADSORPTION�

��	(e)  Treatment of wastewater by the slow rate process.

		(1)  In this process wastewater is applied to the land at a rate normally between 0.5 and 4.0 inches per week.  The primary purpose is wastewater treatment rather than irrigation of crops.  Application rates commonly exceed those needed for supplemental irrigation for crop production.  The applied wastewater is treated as it moves through the soil.  Much of the treated water percolates to the ground water, and some enters the atmosphere by evapotranspiration.  Surface runoff of the applied water generally is not allowed.  Waterlogging is avoided either through control of the application rate or the use of tile drains, or both.



		(2)  The wastewater considered includes municipal wastewater and effluent from food-processing plants, lagoons, and storage ponds.  Municipal wastewater is the waste stream from a municipality.  It contains domestic waste and possibly industrial waste.  It may be, although rarely is, untreated sewage or may be wastewater that has received primary or secondary treatment.  Food-processing wastewater is the wastewater resulting from the preparation of fruits, vegetables, milk, cheese, and meats for public consumption.  In some places it is high in sodium and chloride.  Lagoon and storage pond effluents, as discussed here, refer to the effluents from a facility used to treat or store food-processing wastewater, domestic wastes, or animal wastes.  Domestic and food-processing wastewater is very dilute, and the effluent from facilities that treat or store it commonly is very low in carbonaceous and nitrogenous matter.  The nitrogen content ranges from 10 to 30 mg/l.  Lagoons or storage ponds for animal wastes have an effluent that has a much higher concentration of these materials mainly because the manure has not been diluted as much as domestic wastes.  The nitrogen content varies considerably but generally is 50 to 2,000 mg/l.  The heavy metal content generally is low; however, chemical analyses should be made prior to use. 



		(3)  As shown in Table 620-25, the soil properties and qualities considered in rating the degree of limitation are those that affect soil absorption, plant growth, microbial activity, the susceptibility to wind or water erosion, and the application of wastes.  Properties and qualities that affect absorption are the sodium adsorption ratio, depth to a seasonal high water table, the available water capacity, permeability, depth to bedrock or to a cemented pan, soil reaction, cation exchange capacity, and slope.  Soil reaction, the sodium adsorption ratio, salinity, and bulk density are soil properties that affect plant growth and microbial activity.  Wind erodibility group, erosion factor, slope, and susceptibility to flooding are used to measure the potential for wind erosion and water erosion.  Stones can interfere with the application of wastes.  Permanently frozen soils are not suited to treating wastewater.



		(4)  The soil rating guide is based on the treatment of the wastewater and is not directed toward the use of water as a source of moisture for crop production.  However, it is assumed that crops are grown or may be grown as a part of the soil-plant treatment process.  Checks should be made to ensure that heavy metals and nitrogen are not added in excessive amounts.
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Table 620-25  Treatment of Wastewater by the Slow Rate Process.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 ---  	ICE	PERMAFROST��2.	SODIUM ADSORPTION 	<4	4-13	>13	EXCESS�	RATIO (0-20")				SODIUM��3.	SALINITY (SURFACE	<4	4-8	>8	EXCESS SALT�	LAYER, MMHOS/CM)��4.	SLOPE PERCENT	<3	3-8	>8	SLOPE�	(SURFACE)��4a.	SLOPE PERCENT	<6	6-12	>12	SLOPE�	(SPRINKLER)��5.	PONDING	 --- 	 --- 	  +	PONDING��6.	DEPTH TO HIGH	>4	2-4	<2	WETNESS�	WATER TABLE (FT)��7.	PERMEABILITY	0.6-2.0	2.0-6.0	>6.0	POOR FILTER�	(0-60", IN/H)��7a.	PERMEABILITY	 --- 	0.06-0.6	<0.06	PERCS SLOWLY�	(0-60", IN/H)��8.	DEPTH TO BEDROCK	>60 	40-60	<40	DEPTH TO ROCK�	   (IN)��9.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN�	PAN (IN)��10.	FLOODING	NONE, RARE	OCCAS	FREQ	FLOODING��11.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��12.	WEIGHT PERCENT	<15	15-35	>35	TOO COBBLY�	3-10" (SURFACE�	LAYER)��13.	WEIGHT PERCENT 	<5	5-15	>15	TOO STONY�	>10" (SURFACE�	LAYER)��14.	SOIL REACTION (pH)	>6.5	5.0-6.5	<5.0	TOO ACID��15.	CLAY ACTIVITY 	>.15	.05-.15	<.05	LOW�	(CEC/CLAY)				ADSORPTION�

��	(f)  Treatment of wastewater by the overland flow process.

		(1)  In this process wastewater is applied to the upper reaches of sloped land and allowed to flow across vegetated surfaces which are sometimes called terraces, to runoff collection ditches.  The length of the run generally is 150 to 300 feet.  Application rates range from 2.5 to 16.0 inches per week.  The wastewater leaves solids and nutrients to plants and soil surfaces as it flows downslope in a thin film.  Most of the water reaches the collection ditch, some is lost by evapotranspiration, and a small part percolates to the ground water.



		(2)  The wastewater considered is from municipal wastewater, food-processing plants, lagoons, and storage ponds.  Municipal wastewater is the waste stream from a municipality.  It contains domestic waste and possibly industrial waste.  It may be, although rarely is, raw sewage (untreated), or it may be wastewater that has received primary or secondary treatment.  Food-processing wastewater is the wastewater resulting from the preparation of fruits, vegetables, milk, cheese, and meats for public consumption.  In some places it is high in sodium and chloride.  Lagoon and storage pond effluents, as discussed here, refer to the effluents from a lagoon or storage pond that is used to treat or store food-processing wastewater, domestic wastes, or animal wastes.  Domestic wastes are very dilute, and the effluent from a facility that treats them commonly is very low in carbonaceous and nitrogenous matter.  The nitrogen content ranges from 10 to 30 mg/l.  Lagoons and storage ponds that treat animal wastes have an effluent that has a much higher concentration of these materials mainly because the manure has not been diluted as much as domestic wastes.  The nitrogen content varies considerably but generally is 50 to 2,000 mg/l.  The heavy metal content generally is low; however, chemical analyses should be made prior to use.



		(3)  As shown in Table 620-26 the soil properties and qualities considered in rating the degree of limitation are those that affect absorption, plant growth, microbial activity, and the design and construction of site.  The properties that affect adsorption are soil reaction and the cation exchange capacity.  Soil reaction, salinity, and the sodium adsorption ratio are soil properties that affect plant growth and microbial activity.  Slope, permeability within a depth of about 30 inches, depth to a seasonal high water table, flooding, depth to bedrock or to a cemented pan, and stones are soil properties and qualities that influence design and construction.  Permanently frozen soils are not suited to treating wastewater. 



		(4)  The soil rating guide is based on the treatment of the wastewater and is not directed toward the use of the water as a source of moisture for crop production.  However, areas are vegetated because plants are a necessary part of the soil-plant treatment process.  Wastewater generally is applied by sprinkler or surface application methods.
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Table 620-26  Treatment of Wastewater by the Overland Flow Process.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	SLOPE (PCT)	1-6	6-12	>12	SLOPE��2a.	SLOPE (PCT)	 --- 	.5-1	<.5	SLOPE��3.	PERMEABILITY	<0.2	.2-.6	>.6	SEEPAGE�	(SURFACE�	LAYER, IN/H)��4.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO ROCK�	   (IN)��5.	PONDING	 --- 	 --- 	  +	PONDING��6.	DEPTH TO HIGH	>4	2-4	<2	WETNESS�	WATER TABLE (FT)��7.	FLOODING	NONE	RARE	OCCAS, FREQ	FLOODING��8.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��9.	WEIGHT PERCENT	<15	15-35	>35	TOO COBBLY�	3-10" (WEIGHTED�	AV. 0-40")��9a.	WEIGHT PERCENT	<5	5-15	>15	TOO STONY�	>10"( WEIGHTED�	AV. 0-40")��10.	SOIL REACTION (pH,	>6.5	5.0-6.5	<5.0	TOO ACID�	SURFACE LAYER)��11.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN�	PAN (IN)��12.	SODIUM ADSORPTION	<4	4-13	>13	EXCESS�	RATIO (0-20")				SODIUM��13.	SALINITY (SURFACE	<8	8-16	>16	EXCESS SALT�	LAYER, MMHOS/CM)��14.	CLAY ACTIVITY 	>.15	.05-.15	<.05	LOW�	(CEC/CLAY)				ADSORPTION�

��	(g)  Treatment of wastewater by the rapid infiltration process.

		(1)  In this process the wastewater is applied in a level basin and percolates through the soil.  The treated water eventually reaches the ground water.  Application rates range from 4 to 120 inches per week.



		(2)  Because the thickness of soil material needed for proper renovation of the wastewater is more than 72 inches, geologic and hydrologic investigations during the planning stages are needed to ensure proper design and to determine reliability of performance as well as the potential for pollution of the ground water.



		(3)  The wastewater considered generally is from municipal wastewater treatment plants.  The nitrogen content generally is low.  Normally, the heavy metal content is low; however, chemical analysis should be made prior to use. 



		(4)  The soil properties and qualities that influence risk of pollution, design and construction, and performance are major considerations.  They are listed in Table 620-27.  Depth to a seasonal high water table, flooding, and depth to bedrock or to a cemented pan present potential hazards and influence design and construction.  Slope and stones are also important considerations in design and construction.  The properties and qualities that influence performance are permeability and soil reaction.  Permanently frozen soils are not suited to treating wastewater. 



		(5)  The soil rating guide is based on the treatment of the wastewater and is not directed toward the use of the water as a source of moisture for crop production.  Vegetation is not a necessary part of the treatment process; hence, the basins may or may not be vegetated.
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Table 620-27  Treatment of Wastewater by the Rapid Infiltration Process.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

� 1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST�� 2.	SLOPE (PCT)	<4	4-8	>8	SLOPE�� 3.	PERMEABILITY	>6	2.0-6.0	<2.0	PERCS SLOWLY�	(0-72", IN/H)�� 4.	PONDING	 --- 	 --- 	  +	PONDING�� 5.	DEPTH TO HIGH	 --- 	 --- 	<6	WETNESS�	WATER TABLE (FT)�� 6.	FLOODING	NONE, RARE	OCCAS	FREQ	FLOODING�� 7.	DEPTH TO BEDROCK	 --- 	 --- 	<72	DEPTH TO ROCK�	(IN)�� 8.	DEPTH TO CEMENTED	 --- 	 --- 	<72	CEMENTED PAN�	PAN (IN)�� 9.	STONINESS CLASS	1	2	3, 4, 5	TOO STONY��10.	WEIGHT PERCENT	<15	15-35	>35	TOO COBBLY�	3-10" (WEIGHTED�	AV. TO 72")��10a.	WEIGHT PERCENT	<5	5-15	>15	TOO STONY�	>10" ( WEIGHTED�	AV. TO 72")��11.	SOIL REACTION	>5	3.5-5	<3.5	TOO ACID�	(pH, 10-72")�

��	(h)  Carbonaceous materials used as a soil conditioner and stabilizer.

		(1)  These materials include wood-processing wastes, leaves, straw, stover, some paper products, manure, and municipal sewage sludge.  Except for manure and sewage sludge, they generally are very low in nitrogen.  These wastes are solid, and some can be spread by using blowers.



		(2)  A soil interpretation rating guide has not been prepared for rating soils for the utilization of these materials as a soil conditioner or stabilizer.



		(3)  The carbonaceous materials can be used as a mulch or soil conditioner to stabilize critical areas, in land reclamation, or in landscaping.  Practices are needed to prevent removal of the material from the site by wind or water erosion.  If municipal sewage sludge is used on land that will be used for the production of food-chain crops, it is important that the maximum lifetime site application of sludge-borne metals does not exceed that specified in Municipal Sludge Management:  Environmental Factors, October 1977, MCD-28, EPA 430/9-77-044, pp. 18-22, or does not exceed the regulatory guidelines adopted by the Federal Government (Criteria for Classifications of Solid Waste Disposal Facilities and Practices, EPA, in Federal Register, Vol. 44, No. 179, September 13, 1979, pp. 53460-53464) or by the individual state(s), if the state regulation is more restrictive. 



		(4)  Soils vary widely in the extent to which their tilth can be improved by the addition of organic materials.  In general, more benefits are gained by applying organic materials to: 

		--	Soils that are low in organic matter;

		--	Sandy soils, in order to improve the available water capacity and reduce soil erosion;

		--	Clayey soils, in order to improve tilth, reduce cloddiness, and reduce the energy required in tillage; and

		--	Silty and sandy soils that have a very low content of clay, in order to reduce soil compaction.



		(5)  If the organic waste is very low in nitrogen, less than about 1.2 percent dry weight, its decomposition in the soil commonly results in the tie-up of soil nitrogen in a form that makes it unavailable to plants for a period of several months.  This tie-up is caused by the competition between soil microflora and the plants for the nitrogen present.  If plants are to be grown, additional nitrogen generally is needed to raise the average nitrogen content of the organic material from 1.2 to 1.5 percent dry weight or more.  Thus, more additions of nitrogen are required than if the organic material had not been applied.





620.10  Water Management.



	(a)  General.

		(1)  Soil survey interpretations are developed for use in evaluating the potential of the soil in the application of various water management practices.  This application may involve the movement of water to or from a site, holding water on a site, or securing a water source.  The interpretation guides are applicable to both heavily and sparsely populated areas.  Ratings are for the soils are rated in their present condition and do not consider present land use.  Soil limitation ratings and associated restrictive features are given for ponds and reservoir areas; embankments, dikes, and levees; and excavated ponds.  If a soil is rated as having moderate or severe limitations for these uses, changes need to be made to the original design to overcome the restricting soil properties or a more suitable site should be selected.  Soils that have slight limitations are favorable for the rated use.



		(2)  Only restrictive features are given for drainage, irrigation, terraces and diversions, and grassed waterways because these uses are not rated.  Any restrictions in use will ultimately affect design, layout, construction, management, and performance.  The impact on the rehabilitation and growth of vegetation, which minimizes water erosion, is an important consideration for many of these interpretations.



		(3)  Some soil surveys are moderate or low in intensity or are more general.  These surveys are helpful in the evaluation of alternative sites; however, onsite investigations are required to design projects.  The interpretations for water management may appear to be useful only in agricultural development, but they have potential for broader application.  Use of these guides helps to meet various planning needs including building site development and recreational development, and determine site suitabilities for rangeland, forest land, or wildlife habitat.  Livestock or wildlife watering facilities are 

��

examples of the potential application of specific guides.



		(4)  If the present general or specific headings do not meet the desired application in the local area, the user may request a change to the output names.  If repackaging of the headings is requested, it is necessary to assure that the proposed application is within the original intent of the interpretation rating guides.  In many local areas, implementation of the water management interpretations can make the difference between site enhancement and partial or complete site degradation and failure that impacts the soil resource.



	(b)  Pond reservoir area.

		(1)  A pond reservoir area is an area that holds water behind a dam or embankment.



		(2)  The soils best suited to this use have a low seepage potential, which is determined by permeability and depth to fractured or permeable bedrock, to a  cemented pan, or to other permeable material.  As shown in Table 620-28, the soil is rated to a depth of 60 inches on its properties and qualities as a natural barrier against seepage into deeper layers, without regard to cutoff trenches or other features that may be installed under the pond embankment.  Excessive slope in the direction perpendicular to the axis of the pond embankment seriously reduces the storage capacity of the reservoir area.  Suitable sites may be difficult to find on slopes steeper than about 10 percent.
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Table 620-28  Pond Reservoir Area.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE 	 --- 	 --- 	MARL, GYP	SEEPAGE�	(ALL DEPTHS)��2.	PERMEABILITY	<0.6	0.6-2.0	>2.0	SEEPAGE�	(IN/H, 20-60")��3.	DEPTH TO BEDROCK	>60	20-60	<20	DEPTH TO ROCK�	HARD (IN)��3a.	DEPTH TO BEDROCK	>60	20-60	<20	DEPTH TO ROCK�	SOFT (IN)��4.	DEPTH TO CEMENTED	>60	20-60	<20	CEMENTED PAN�	PAN (IN)��5.	SLOPE (PCT)	<3	3-8	>8	SLOPE�

��	(c)  Embankments, dikes, and levees.

		(1)  Embankments, dikes, and levees are raised structures of soil material that are constructed to impound water or protect land against overflow.  They generally are less than 20 feet high, are constructed of "homogeneous" soil material (without a core zone), and are compacted to medium density.  Embankments that have zoned construction (core and shell) are not considered.



		(2)  As shown in Table 620-29, ratings are made for the soil as a source of material for embankment fills.  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.  The ratings do not indicate the suitability of the undisturbed soil for supporting the embankment.  Soil properties to a depth greater than the embankment height have an effect on the performance and safety of the embankment.  Generally, deeper onsite geologic investigations must be made to determine these important properties.  Low-density silts and clays in the supporting foundation generally have excessive settlement and low strength.  Loose soils in arid regions undergo much settlement very rapidly upon becoming saturated as water is impounded.  These soils generally do not provide adequate support for embankments.



		(3)  Embankments, dikes, and levees require soil material that is resistant to seepage, piping, and erosion and that has favorable compaction characteristics.  Organic soils are not suitable because of high compression, low strength, and unpredictable permeability.  When compacting with tamping rollers (sheepsfoot rollers) or pneumatic rollers, stones over 6 inches in size must be removed; therefore, stony soils are limited for this use.  If a water table is present, the depth of usable material and the trafficability are affected.



		(4)  The content of sodium and salts affects the capability for plant growth on embankment surfaces.  These properties may also indicate dispersive soils that are highly erosive and susceptible to piping.  Soils that contain gypsum may have piping and uneven settling.
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Table 620-29  Embankments, Dikes, and Levees.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��2.	LAYER THICKNESS 	>60	30-60	<30	THIN LAYER�	(IN)��3.	UNIFIED (THICKEST	 --- 	 --- 	GW, GP, SW,	SEEPAGE�	LAYER 10-60")			SP, GW-GM,�				GP-GM, SW-SM,�				SP-SM, SM, GM��3a.	UNIFIED (THICKEST	 --- 	SM, GM	GW, GP, SW,	SEEPAGE�	LAYER 10-60", >20%			SP, GW-GM,�	PASSING #200 SIEVE)			GP-GM, SW-SM,�				SP-SM��3b.	UNIFIED (THICKEST	SM, GM	 --- 	GW, GP, SW,	SEEPAGE�	LAYER 10-60", >30%			SP, GW-GM,�	PASSING #200 SIEVE)			GP-GM, SW-SM,�				SP-SM��3c.	UNIFIED (THICKEST	 --- 	GM, CL	ML, SM, SP,	PIPING�	LAYER 10-60")			CL-ML��3d.	UNIFIED (THICKEST	CL	GM	ML, SM, SP,	PIPING�	LAYER 10-60", PI>15)			CL-ML��3e.	UNIFIED (THICKEST	GM	CL	ML, SM, SP,	PIPING�	LAYER 10-60", <35%			CL-ML�	PASSING #200 & <50%�	PASSING #40 & <65%�	PASSING #10 SIEVE)��3f.	UNIFIED (THICKEST		GM, CL, ML	SM, SP,	PIPING�	LAYER 10-60", PI>10)			CL-ML��3g.	UNIFIED (THICKEST		GM, CL,	ML, CL-ML	PIPING�	LAYER 10-60", <70%		SM, SP�	PASSING #40 & <90%�	PASSING #10 SIEVE)��3h.	UNIFIED (THICKEST	SM, SP	GM, CL	ML, CL-ML	PIPING�	LAYER 10-60", <60%�	PASSING #40 & <75%�	PASSING #10 SIEVE)��3i.	UNIFIED (THICKEST	 --- 	 --- 	OL, OH, PT	EXCESS HUMUS�	LAYER 10-60")��3j.	UNIFIED (THICKEST	 --- 	 --- 	MH, CH	HARD TO PACK	�	LAYER 10-60")��3k.	UNIFIED (THICKEST	 --- 	CH	MH	HARD TO PACK�	LAYER 10-60", PI<40)�

�

Table 620-29  Embankments, Dikes, and Levees (continued).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�4.	WEIGHT PERCENT	<15	15-35	>35	LARGE STONES�	>3" (WEIGHT �	AVERAGE 0-40")��5.	PONDING	 --- 	 --- 	 +	PONDING��6.	DEPTH TO HIGH	>4.0	2.0-4.0	<2.0	WETNESS�	WATER TABLE �	APPARENT (FT)��6a.	DEPTH TO HIGH	>3.0	1.0-3.0	<1.0	WETNESS�	WATER TABLE�	PERCHED (FT)��7.	SODIUM ADSORPTION	 ---	 ---	>13	EXCESS SODIUM�	RATIO (0-40")��8.	SALINITY 	<8	8-16	>16	EXCESS SALT�	(MMHOS/CM,�	ANY DEPTH)��

��	(d)  Excavated ponds (aquifer-fed).

		(1)  An aquifer-fed excavated pond is a body of water created by excavating a pit or dugout into a ground-water aquifer.  Excluded are ponds that are fed by surface runoff and embankment ponds that impound water 3 feet or more above the original surface.



		(2)  As shown in Table 620-30, the soil properties and qualities that affect aquifer-fed excavated ponds are depth to a permanent water table, permeability of the aquifer, and quality of water as determined by inference from the salinity of the soil.  Large stones are also considered because of their effect on the ease of excavation.

�

Table 620-30  Excavated Ponds (Aquifer-Fed).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE	 --- 	COS, G, SG	S, FS, VFS,	CUTBANKS�	(BELOW 10")			LCOS, LS,	CAVE�				LFS, LVFS���2.	DEPTH TO HIGH	<2	2-5		DEEP TO WATER�	WATER TABLE�	APPARENT (FT)��2a.	DEPTH TO HIGH			>5	NO WATER�	WATER TABLE�	APPARENT (FT)��2b.	DEPTH TO HIGH	 --- 	 --- 	  +	NO WATER�	WATER TABLE�	PERCHED (FT)��2c.	DEPTH TO HIGH				NO WATER�	WATER TABLE �	(IF NO WATER)��3.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO ROCK�	HARD, (IN)��4.	PERMEABILITY	>2.0	0.6-2.0	<0.6	SLOW REFILL�	(BELOW 10", IN/H)��5.	SALINITY (BELOW 	<8	8-16	>16	SALTY WATER�	10", MMHOS/CM)��6.	WEIGHT PERCENT	<25	25-50	>50	LARGE STONES�	>3" (WEIGHTED�	AV. 0-40")��

��	(e)  Drainage.

		(1)  Drainage is the process of removing excess surface and subsurface water from agricultural land.  How easily and effectively a soil is drained depends on the depth to the water table, ponding, soil permeability, depth to bedrock or to a cemented pan, flooding, subsidence of organic layers, potential frost action, and slope.  The productivity of the soil after drainage depends on the presence of toxic substances in the root zone, such as salts, sodium, sulfur, or on extreme acidity.



		(2)  The properties and qualities that affect grading, excavation, and stabilization of trench sides or ditchbanks are depth to bedrock or to a cemented pan, large stones, slope (its percentage and complexity), and stability against caving.  The soil properties and qualities used in the ratings for drainage are given in Table 620-31.

�

Table 620-31  Drainage.



	PROPERTY	LIMITS	RESTRICTIVE FEATURES

�1.	USDA TEXTURE	ICE	PERMAFROST��1a.	TEXTURE (THICKEST	COS, S, FS, VFS,	CUTBANKS CAVE�	LAYER 10-60")	LCOS, LS, LFS, LVFS,�		SG, G��2.	DEPTH TO HIGH WATER	>3	DEEP TO WATER�	TABLE (FT)��3.	PONDING	  +	PONDING��4.	PERMEABILITY	<0.2	PERCS SLOWLY�	(0-40", IN/H)��5.	DEPTH TO BEDROCK (IN)	<40	DEPTH TO ROCK��6.	DEPTH TO CEMENTED	<40	CEMENTED PAN�	PAN (IN)��7.	FLOODING	OCCAS, FREQ	FLOODING��8.	TOTAL SUBSIDENCE	ANY ENTRY	SUBSIDES��9.	WEIGHT PERCENT >3"	>25	LARGE STONES�	(THICKEST LAYER 10-60")��10.	POTENTIAL FROST ACTION	HIGH	FROST ACTION��11.	SLOPE (PCT)	>3	SLOPE��12.	SALINITY (ANY DEPTH,	>8	EXCESS SALT�	MMHOS/CM)��13.	SODIUM ADSORPTION RATIO	>13	EXCESS SODIUM��14.	SULFIDIC MATERIALS	SULFAQUENTS,	EXCESS SULFUR�	(GREAT GROUP)	SULFIHEMISTS��15.	SOIL REACTION	<3.5	TOO ACID�	(ANY DEPTH, pH)��16.		NONE OF THE ABOVE	FAVORABLE�

��	(f)  Irrigation.

		(1)  Irrigation is the controlled application of water to supplement rainfall for the support of plant growth.  The soil properties and qualities that affect design, layout, construction, management, or performance of an irrigation system are listed in Table 620-32.



		(2)  The soil properties and qualities important in the design and management of most irrigation systems are wetness or ponding, a need for drainage, flooding, available water capacity, intake rate, permeability, susceptibility to wind or water erosion, and slope.  The soil properties and qualities that influence construction are large stones and depth to bedrock or to a cemented pan.  The features that affect performance of the system are the rooting depth, the amount of salts, lime, gypsum, or sodium, and soil acidity.

�

Table 620-32  Irrigation.



	PROPERTY	LIMITS	RESTRICTIVE FEATURES

�1.	USDA TEXTURE	ICE	PERMAFROST��1a.	TEXTURE (SURFACE LAYER)	COS, S, FS, VFS,	FAST INTAKE�		LCOS, LS, LFS, LVFS��1b.	TEXTURE (SURFACE LAYER)	SIC, C, SC	SLOW INTAKE��2.	SLOPE SURFACE (PCT)	>3	SLOPE��3.	WEIGHT PERCENT >3"	>25	LARGE STONES�	(WEIGHTED AV. TO 40")��4.	PONDING	  +	PONDING��5.	DEPTH TO HIGH WATER	<3	SHALLOW TO WATER�	TABLE (IN FT DURING�	GROWING SEASON)��6.	AVAILABLE WATER	<0.10	DROUGHTY�	CAPACITY (WEIGHTED AV.�	TO 40", IN/IN)��7.	WIND ERODIBILITY GROUP	1, 2, 3	SOIL BLOWING��8.	PERMEABILITY (0-60", IN/H)	<0.2	PERCS SLOWLY��9.	DEPTH TO BEDROCK (IN)	<40	DEPTH TO ROCK��10.	DEPTH TO CEMENTED	<40	CEMENTED PAN�	PAN (IN)��11.	EROSION FACTOR (K)	>.35	ERODES EASILY�	SURFACE��12.	FLOODING	OCCAS, FREQ	FLOODING��13.	SALINITY (0-40",	>4	EXCESS SALT�	MMHOS/CM)��14.	SODIUM ADSORPTION RATIO	>13	EXCESS SODIUM��15.	CALCIUM CARBONATE EQ	>40	EXCESS LIME�	(PCT, THICKEST LAYER�	10-60")��16.	SULFIDIC MATERIALS	SULFAQUENTS,	EXCESS SULFUR�	(GREAT GROUP)	SULFIHEMISTS��17.	SOIL REACTION (pH, ANY	<3.5	TOO ACID�	DEPTH)��18.		NONE OF THE ABOVE	FAVORABLE�

��	(g)  Terraces and diversions.

		(1)  Terraces and diversions are embankments or a combination of an embankment and a channel constructed across a slope.  They control erosion by diverting or storing surface runoff instead of permitting it to flow uninterrupted down the slope.



		(2)  The soil properties and qualities that are used in rating soils for terraces and diversions are listed in Table 620-33.



		(3)  The soil properties and qualities that influence construction are slope, large stones, depth to bedrock or to a cemented pan, and wetness.  Other properties and qualities that may cause problems after construction are restricted rooting depth, a high susceptibility to wind or water erosion, and restricted permeability to water and air.  A high content of gypsum may cause piping or pitting.
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Table 620-33  Terraces and Diversions.



	PROPERTY	LIMITS	RESTRICTIVE FEATURES

�1.	USDA TEXTURE	ICE	PERMAFROST��1a.	TEXTURE (THICKEST LAYER	COS, S, FS, VFS,	TOO SANDY�	10-60")	LCOS, SG��2.	SLOPE (PCT)	>8	SLOPE��3.	WEIGHT PERCENT >3"	>15	LARGE STONES�	(WEIGHTED AV. TO 40")��4.	DEPTH TO BEDROCK	<40	DEPTH TO ROCK�	HARD (IN)��4a.	DEPTH TO BEDROCK	<40	DEPTH TO ROCK�	SOFT (IN)��5.	DEPTH TO CEMENTED	<40	CEMENTED PAN�	PAN (IN)��6.	EROSION FACTOR (K)	>.35	ERODES EASILY�	(0-40")��7.	PONDING	  +	PONDING��8.	DEPTH TO HIGH	<3	WETNESS�	WATER TABLE (FT)��9.	WIND ERODIBILITY GROUP	1, 2, 3	SOIL BLOWING��10.	PERMEABILITY	<0.2	PERCS SLOWLY�	(10-60", IN/H)��11.	FRAGIPANS (GREAT GROUPS)	ALL FRAGI	ROOTING DEPTH��12.		NONE OF THE ABOVE	FAVORABLE�

��	(h)  Grassed waterways.

		(1)  Grassed waterways are natural or constructed channels that generally are broad and shallow and are covered with erosion-resistant grasses.  They are used to conduct surface water to outlets at a nonerosive velocity.



		(2)  As shown in Table 620-34, the soil properties and qualities that affect the construction and maintenance of grassed waterways are large stones, wetness, slope, and depth to bedrock or to a cemented pan.  The soil properties and qualities that affect the growth of grass after construction are moisture regime, susceptibility to wind or water erosion, available water capacity, rooting depth, presence of toxic substances, such as salts or sodium, and permeability to water and air.

�

Table 620-34  Grassed Waterways.



	PROPERTY	LIMITS	RESTRICTIVE FEATURES

�1.	USDA TEXTURE	ICE	PERMAFROST��2.	MOISTURE REGIME	ARIDIC, TORRIC (NOT	TOO ARID�	OR SUBGROUP	USTIC SUBGROUP)���3.	WEIGHT PERCENT >3"	>15	LARGE STONES�	(WEIGHTED AV. TO 40")��4.	DEPTH TO HIGH	<1.5	WETNESS�	WATER TABLE (FT)��5.	SLOPE (PCT)	>8	SLOPE��6.	SALINITY (SURFACE	>4	EXCESS SALT�	LAYER, MMHOS/CM)��7.	SODIUM ADSORPTION RATIO	>13	EXCESS SODIUM�	(0-40")��8.	EROSION FACTOR (K)	>.35	ERODES EASILY�	(0-40")��9.	AVAILABLE WATER	<0.10	DROUGHTY�	CAPACITY (IN/IN)��10.	DEPTH TO BEDROCK	<40	DEPTH TO ROCK�	HARD (IN)��11.	DEPTH TO CEMENTED	<40	CEMENTED PAN�	PAN (IN)��11a.	DEPTH TO BEDROCK	<40	DEPTH TO ROCK�	SOFT (IN)��12.	FRAGIPAN (GREAT GROUP)	ALL FRAGI	ROOTING DEPTH��13.	BULK DENSITY	>1.7	ROOTING DEPTH��14.	PERMEABILITY (0-40", IN/H)	<0.2	PERCS SLOWLY��15.		NONE OF THE ABOVE	FAVORABLE�

��620.11  Water Quality.



	Soil Survey interpretations are developed for use in evaluating and determining the potential of the soil to transmit pesticides through the profile and the likelihood of the contamination of ground-water supplies.  Evaluations also consider potential surface runoff and the contamination of surface water.



	(a)  Pesticide loss potential - leaching.

		(1)  "Pesticide loss potential - leaching" is the potential for pesticides to be transported by percolating water below the plant root zone.  Pesticides in ground-water solution are leached from the soil surface layer and transported vertically or horizontally through the soil and vadose zone by percolating water.  Leaching pesticides have the potential to contaminate shallow and deep aquifers, springs, and local water tables.



		(2)  The pesticides considered available in leaching are those applied to or incorporated into the surface layer of the soil.  The Soil Leaching Loss Rating (SLLR) is a value derived from the soil algorithm which was developed by using the GLEAMS model to rank various soil and pesticide properties (Goss et al., 1988).  The SLLR  algorithm is defined as:

		SLLR =  (Surface Layer Depth)*(Organic Matter Content).



		(3)  Precipitation, either as rain, sleet, or snow, and irrigation are considered the major sources of soil moisture available for leaching pesticides through the soil and vadose zone.  The Aridic and Ustic moisture regimes are given one lower Surface Leaching Loss Rating because the drier climate conditions are associated with these regimes if they are not irrigated.



		(4)  The soil properties and qualities considered are those that affect soil attenuation capacity, water infiltration, and soil permeability.  As shown in Table 620-35, these soil properties are soil texture, surface layer thickness, organic matter content, structure, bulk density, permeability of soil or bedrock, shrink-swell potential, depth to rock, depth to water table, and slope.



		(5)  Soil attenuation capacity is represented by the SLLR (Soil Leaching Loss Rating).  Infiltration rate is interpreted from slope and the soil hydrologic group which considers soil texture, permeability, restrictive layers, depth, and shrink-swell potential.  Soil permeability is a function of soil structure, particle-size distribution, and bulk density; presence of a restricting layer; and depth to that restricting layer.  Bedrock permeability is related to the type, size, extent, and interconnection of fractures and bedding planes.  Bedrock permeability should be evaluated on a State or regional level for those soils that have bedrock at a depth of less than 60 inches.



		(6)  The soil rating guide is based on the potential for soils to retain pesticides within the boundaries of the root zone and is not directed toward any particular pesticide or family of pesticides.  For the purpose of this guide, pesticides are considered to be applied to bare soil by either surface or aerial methods.

�

Table 620-35  Pesticide Loss Potential - Leaching.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	SOIL LEACHING LOSS�	RATING 1/ �	FOR HYDROLOGIC�	GROUP A 2/��1a.	SLOPE 0-15%	>65	30-65	<30	LOW ADSORPTION��1b.	SLOPE 15+%	>30	<30	 --- 	LOW ADSORPTION��2.	SOIL LEACHING LOSS�	RATING 1/�	FOR HYDROLOGIC�	GROUP B 2/��2a.	SLOPE 0-15%	>45	5-45	<5	LOW ADSORPTION��2b.	SLOPE 15+%	>5	<5	 --- 	LOW ADSORPTION��3.	SOIL LEACHING LOSS�	RATING 1/ �	FOR HYDROLOGIC�	GROUPS C & D	ALL	 --- 	 --- ��4.	DEPTH �	TO HIGH	>4	2-4	<2	WETNESS�	WATER TABLE (FT)��5.	DEPTH �	TO LAYER WITH	>60	24-60	<24	SEEPAGE�	PERMEABILITY�	(>6.0 IN/HR) (IN)��6.	DEPTH TO BEDROCK�	WITH PERMEABILITY�	(> 2.0 IN/HR 3/)��6a.	HYDROLOGIC				POOR�	GROUPS A & B	>60	 --- 	<60	FILTER��6b.	HYDROLOGIC				POOR�	GROUP C	>40	20-40		FILTER��6c.	HYDROLOGIC				POOR�	GROUP D	>40	20-40	<20	FILTER�	PERMEABILITY�	(< 2.0 IN/HR) 3/��6d.	HYDROLOGIC				POOR�	GROUP (ALL)	>20	<20	 --- 	FILTER�



1/  Soil Leaching Loss Rating (SLLR) = (Surface Layer Depth)*(Organic Matter Content).



2/  Reduce rating limitations one class for Aridic moisture regime unless irrigated.



3/  Bedrock permeability is related to the type of bedrock and the size, extent, and interconnection of fractures and bedding planes.

��	(b)  Pesticide loss potential - soil surface runoff.

		(1)  "Pesticide loss potential - soil surface runoff" is the potential for pesticides to be transported by surface runoff beyond the field boundary where the pesticide was applied.  Pesticides are transported by surface runoff as either pesticides in solution or pesticides adsorbed to sediments suspended in runoff.  Pesticides that are surface transported have a potential to contaminate surface waters, such as lakes, ponds, streams, and rivers.



		(2)  The pesticides considered available to surface loss are those applied to the surface of the soil.  Loss occurs from either pesticides moving in runoff solutions or pesticides attached to sediments moving with surface runoff.  The Surface Loss Rating (SLR) is a value derived from the soil algorithm which was developed by applying the GLEAMS model to rank various soil and pesticide properties (Goss et al., 1988).  The SLR is a function of hydrologic groups and K values and is determined using the following criteria:

		--	For all soils in Hydrologic Group A, the SLR is < 0.

		--	For soils in Hydrologic Group B with a K factor <.17, the SLR is 0 to < 1.0.

		--	For soils in Hydrologic Group B with a K factor >.17, for all soils in Hydrologic Group C, and for soils in Hydrologic Group D with a K factor <.20, the SLR is 1.0 to 2.8. and 

		--	For soils in Hydrologic Group D with a K factor >.20, the SLR is >2.8.



		(3)  The soil properties and qualities considered in the pesticide surface loss guide, as given in Table 620-36, are those that affect rates of runoff and erosion.  These soil properties and qualities are soil texture, organic matter content, structure, particle-size distribution, permeability, restricting layers, depth, drainage, depth to a water table, slope, and shrink-swell potential.  Runoff is represented by slope and the soil hydrologic group, which considers soil texture, permeability, restrictive layers, depth, drainage, and shrink-swell potential.  Soil erodibility is represented by the K factor, which is estimated from soil particle-size distribution, organic matter content, structure, and permeability.  Flooding has the potential of catastrophic surface pesticide loss.  It may remove large quantities of pesticides, either those in solution or those adsorbed to sediments, in a single event.  Ponding can concentrate pesticides that are surface transported, and draining ponded areas adversely affects the receiving surface waters.



		(4)  The soil rating guideline is based on the potential for soils to retain pesticides within the boundaries of the field where they are applied and is not directed toward any particular pesticide or family of pesticides.  For the purpose of this guide, pesticides are considered to be applied to bare soil by either surface or aerial methods.

�

Table 620-36  Pesticide Loss Potential - Soil Surface Runoff.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	SOIL LOSS RATING 1/��1a.	SLOPE 0-2% 2/	ALL	 --- 	 --- ��1b.	SLOPE 2-6%	<1.0	1.0-2.8	>2.8	EXCESS�					RUNOFF��1c.	SLOPE 6-15%	 --- 	<2.8	>2.8	EXCESS�					RUNOFF��1d.	SLOPE 15%+	 --- 	<0	>0	EXCESS�					RUNOFF��2.	FLOODING	NONE,	OCCAS	FREQ	FLOODING�		RARE��3.	PONDING 3/	UNDRAINED	 --- 	DRAINED	DRAINED�					ARTIFICIAL��4.	USDA TEXTURE			ICE	PERMAFROST�









	< 0.0:	(All soil in Hydrologic Group A)



	0 to < 1.0:	(Soil in Hydrologic Group B with a K factor  <.17)



	1.0 to 2.8:	(Soil in Hydrologic Group B with a K factor  >.17;  all soil in Hydrologic group C;  and soil in Hydrologic Group D with a K factor <.20)



	>2.8:	(Soil in Hydrologic Group D with a K factor  >.20)





1/  Soil Loss Rating = (SLR).



2/  Irrigation induced erosion must be considered.



3/  Drainage is considered if it is artificial and if the discharges are into surface water bodies or regional drainage systems.

��620.12  Forest Land Suitability.



	(a)  General.

		(1)  Soil interpretations for forest land suitability are made for all areas in which forest is the present or potential land use.  These interpretations are a tool for evaluating existing conditions in planning and predicting the soil response to various systems of forest land management.  The probability of seedling survival; competition between desirable species and other plants, especially if the site is disturbed; the relative danger of erosion if cover is removed; the resistance of trees to windthrow; and problems for equipment use are some of the management considerations addressed by the soil interpretation guides.  The ratings are for soils in their natural condition and do not consider present land use, accessibility, or other factors related to forest land use.  The limitation ratings for each interpretation are based on the influence of existing soil properties and qualities on that use.  When rating a soil, the degree of limitation and the most restrictive soil features are identified.  Soils with MODERATE or SEVERE limitations may require extreme measures or conservation practices designed to overcome the limitations.  Soils with SLIGHT limitations require no measures in addition to the normal local procedures used in forest land management.



		(2)  Native vegetation is common to forest land.  It is usually dominated by an understory of woody shrubs, forbs, grasses, mosses, and lichens.  Forest land management in many areas includes improved tree species.  Many areas managed as forest land periodically produce understory vegetation suitable for forage, which may be managed for grazing by wildlife and livestock.  Management of these areas begins with an understanding of the soil.  The information provided in soil surveys can be used effectively in planning and assisting the management of forest land.  The soil interpretation rating guides are designed to meet these needs but are also useful in the management or rehabilitation of grazed forest land, recreational uses, and wildlife habitat needs.



	(b)  Haul roads and major skid trails.

		(1)  Haul roads and major skid trails are local roads within or adjacent to a forest land area.  They are used to haul wood products from an area being harvested.  Timber haul roads ends where it runs into a collector road or directly onto an arterial road.  These roads are used to provide a fixed route of travel for moving wood products, equipment, and supplies and to provide access for the proper operation, maintenance, protection, and management of conservation enterprises while controlling runoff to prevent erosion and maintain the water quality within a forest land harvest area.



		(2)  The properties and qualities used in rating soils for timber haul roads and major skid trails are listed in Table 620-37.  Soil wetness is a critical property in evaluating soils for low standard roads.  If the water table is at a depth of 12 inches or less, roads should not be used and silvicultural practices temporarily halted or other methods of ingress and egress should be utilized.



		(3)  Soil slope influences the design and construction of roads.  The road prism has different effects on mass stability and hydrologic functioning of the watershed according to changes in slope gradient.

�

Table 620-37  Haul Roads and Major Skid Trails.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	DURATION OF WATER	<1	1-3	>3	WETNESS�	TABLE ABOVE 12 IN.�	(MONTH)��2.	SOIL DRAINAGE 1/	EXCESSIVE,	MOD. WELL	SOMEWHAT	WETNESS�		SOMEWHAT		POORLY,�		EXCESSIVE, &		POORLY, &�		WELL		VERY POORLY��3.	USDA TEXTURE 2/	 ---	COS, S,	SC, SICL,	EXCESS�	(SURFACE, 10")		FS, VFS,	SIC, C,	FINES�			SCL, SIL,	PEAT,�			L, CL	MUCK	��4.	FAMILY PARTICLE-	SANDY-SKL	CLAYEY-SKL	CLAYEY	EXCESS FINES�	SIZE CLASS	LOAMY-SKL	FINE-LOAMY	HYDROUS�		SANDY	CO-SILTY�		CO-LOAMY	FINE-SILTY�			MEDIAL��5.	UNIFIED 3/	GM, SM, GW,	SP, SC, GP		LOOSE�		SW			MATERIAL��			ML, CL, GC	CH, MH	EXCESS FINES��6.	AASHTO 3/	A-1, A-2	A-3		LOOSE�					MATERIAL�			A-4, A-5, A-6	A-7	EXCESS FINES�				A-8	ORGANIC��7.	FLOODING HAZARD	NONE, RARE	OCCAS	FREQ	FLOODING��8.	SLOPE PERCENT 4/	<15	15 TO 30	>30	SLOPE��9.	COBBLES PERCENT	<15	15 TO 30	>30	TOO COBBLY�	SURFACE COVERED��10.	STONES PERCENT	<3	3 TO 15	>15	TOO STONY�	SURFACE COVERED��11.	BOULDERS PERCENT	<0.1	0.1 TO 3	>3	TOO BOULDERY�	SURFACE COVERED��12.	STABILITY 5/	STABLE	MODERATELY	UNSTABLE	STABILITY�			STABLE�

�

1/  Referenced in the Soil Survey Manual, Chapter 4, 1993, USDA-SCS.



2/  If sands are well graded, rate SLIGHT.  (Use graduation Index.)



3/  Unified soil group and AASHTO soil group apply to the average of the surface to a depth of 2 feet where slopes are less than or equal to 5 percent.  An additional foot of thickness is considered for each additional 5 percent of slope in order to account for cutting that may be needed.



4/  Slope refers to the slope of the land and not to the grade of the road.



5/  Stable soils are generally not subject to mass movement.  In moderately stable soils, moderate disturbances may result in mass movement when soil is wet or loaded, or both.  In unstable soils, slight disturbances are likely to result in mass movement when soil is wet or loaded, or both.

��	(c)  Log landings.

		(1)  A log landing is an area within or adjacent to the tree harvesting area where logs are yarded after being felled.  Several attributes are considered when locating a landing.  Location within the logging area, in order to keep yarding distances to a minimum, and location in relation to the local haul road are prime considerations.  The soil needs to be considered as it affects equipment operability and the conservation needs of the forest land.  Soil wetness, strength, slope, and the amounts of cobbles, stones, and boulders in and on the soil affect the suitability of a site for landings.



		(2)  The soil properties and qualities used in rating soils for log landings are listed in Table 620-38.  Soil wetness is a critical factor in evaluating soils for landings.  When the water table is at or above a depth of 15 inches, logging operations should be halted.



		(3)  Soil slope gradient is also an important property.  Many activities by personnel and using equipment take place in the landing area.  Gentle slopes help to minimize the cost of logging operations and reduce impacts on the site.

�

Table 620-38  Log Landings.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	DURATION OF WATER	<1	1 TO 3	>3	WETNESS�	(ABOVE 15", MONTHS)��2.	SOIL DRAINAGE	E, W	MW	SP, P, VP	WETNESS�	CLASS 1/			��3.	FLOODING 2/	NONE, RARE	OCCAS	FREQ	FLOODING��4.	USDA TEXTURE 3/	LS, SL, L	SIL, CL, SCL	C, SIC, SC	EXCESS FINES�	(SURFACE 10")			SICL	EXCESS HUMUS�				PEAT, MUCK	LOOSE�			COS, S,		MATERIAL�			FS, VFS		��6.	FAMILY PARTICLE-	SANDY-SKEL	CLAYEY-SKEL.	CLAYEY	EXCESS�	SIZE CLASS	LOAMY-SKEL	FINE-LOAMY		FINES�		SANDY	COARSE-SILTY�		COARSE-	FINE-SILTY�		 LOAMY�			FRAGMENTAL		FRAGMENTAL��7.	SOIL ORDER			HISTOSOLS	EXCESS HUMUS��8.	UNIFIED 4/	GM, GW, SM	GP, SP, SC		LOOSE�		SW	GC, ML, CL		MATERIAL�				CH, MH	EXCESS FINES�				OL, OH	LOW STRENGTH��9.	AASHTO 4/	A-1, A-2	A-4, A-5, A-6	A-7	LOW�					STRENGTH�				A-8	EXCESS HUMUS�			A-3		LOOSE�					MATERIAL��10.	SLOPE (PERCENT)	0 TO 6	6 TO 12	>12	SLOPE���

�

Table 620-38  Log Landings (continued).



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�11.	COBBLES (3 TO 10"	0 TO 15	15 TO 50	>50	TOO�	DIAMETER) PERCENT				COBBLY�	SURFACE COVERED��12.	STONES (10 TO 24"	0 TO 3	3 TO 15	>15	TOO�	DIAMETER) PERCENT				STONY�	SURFACE COVERED�	CLASS	1, 2	3	4, 5, 6��13.	BOULDERS (>24"	0 TO 0.1	0.1 TO 3	>3	TOO�	DIAMETER) PERCENT				BOULDERY�	SURFACE COVERED�	CLASS	1	2	3, 4, 5, 6��14.	LANDSCAPE	LOW		HIGH	SLIPPAGE�	STABILITY�	HAZARD�





1/  Reference in the Soil Survey Manual, Chapter 4, 1993, USDA-SCS.



2/  Soils that are frequently flooded may be rated MODERATE if the time and duration of flooding is normally limited to one season of the year.  (If duration is brief, rate down to MODERATE.)



3/  If sands are well graded, rate SLIGHT.



4/  Unified soil group and AASHTO soil group apply generally to the average of the material to a depth of 2 feet where slopes are 5 percent or less.  An additional foot of depth is considered for each additional 5 percent of slope in order to account for any cutting which may be needed.



��	(d)  Equipment operability for logging areas.

		(1)  This rating applies to the use of rubber-tired skidders in the general logging area, including the yarding area for felled or bunched trees or logs and that extends to a designated skid trail.



		(2)  The soil properties and qualities used in rating soils for equipment operability in logging and their limitations are listed in Table 620-39.  Slope, slope stability, and soil wetness are major considerations in rating soils for equipment operability.

�

Table 620-39  Equipment Operability for Logging Areas.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	SLOPE (PERCENT)	<20	20 TO 35	>35	SLOPE��2.	LANDSCAPE	LOW		HIGH	SLIPPAGE�	STABILITY�	HAZARD��3.	DURATION OF WATER	<3	3 TO 6	>6	WETNESS�	TABLE ABOVE 12"�	(MONTHS)��4.	STONES (10 TO 24"	<15	15 TO 50	>50	TOO STONY�	DIAMETER, PERCENT�	OF SURFACE�	COVERED)��	CLASS	1, 2, 3	4	5, 6��5.	BOULDERS (>24"	<3	3 TO 15	>15	TOO�	DIAMETER, PERCENT				BOULDERY�	OF SURFACE�	COVERED)��	CLASS	1, 2	3	4, 5, 6��6.	USDA TEXTURE	LS, SL, L,	S		LOOSE�	(AVERAGE OF	SIL, CL, SCL			MATERIAL�	SURFACE 10 IN) 1/�			C, SIC, SC,		EXCESS�			SI, SICL		FINES��				PEAT, MUCK	EXCESS HUMUS��7.	FLOODING	NONE, RARE,	FREQUENT,	OTHER	FLOODING�	FREQUENCY	OCCAS	VERY BRIEF,�			BRIEF�





1/  Well graded sands should be rated SLIGHT.

��	(e)  Total tree harvesting.

		(1)  Total tree harvesting consists of yarding the entire tree to the landing area.  Factors considered in rating soils for this practice are the nutrient status of the soil and the effects of removing the tops of trees, which would otherwise be incorporated back into the soil.  Also considered is the erosion potential of the soil and the effects of removing slash, which would be a protective factor for the soil.



		(2)  The soil properties and qualities used to rate soils for total tree harvesting and their limitations are listed in Table 620-40.

�

Table 620-40  Total Tree Harvesting.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	"A" HORIZON:�	THICKNESS (IN)1/	>3	1 TO 3	<1	THIN�					SURFACE��1a.	ORGANIC MATTER	>4	2 TO 4	<2	LOW ORGANIC�	  (PERCENT)				MATTER��1b.	CATION EXCHANGE	>15	10 TO 15	<10	LOW CEC�	  CAPACITY�	  (meq. 100g-1)��2.	SUBSOIL:�	CATION EXCHANGE	>10	3 TO 10	<3	LOW CEC�	  CAPACITY�	  (meq. 100g-1)��3.	EFFECTIVE ROOTING	>30	15 TO 30	<15	RESTRICTIVE�	DEPTH (INCHES) 2/				LAYER��4.	SOIL ERODIBILITY	>0.10	0.04 TO 0.10	<0.04	ERODES�	FACTOR				EASILY�	T/(RKLS)�







1/  If a spodic horizon exists in sandy soils, rate one class higher (i.e. LESS SEVERE.)



2/  The depth is considered to a restrictive layer.

��	(f)  Mechanized site preparation and planting equipment.

		(1)  Certain activities are necessary after timber harvest to regenerate the trees in the area.  The guides consider the soil properties and qualities that affect the use of equipment for site preparation and for planting.  The guides also consider site quality.



		(2)  Table 620-41 lists the soil properties and qualities, limits, and restrictive features  used in rating soils for mechanized site preparation and planting equipment.  Erosion control is very important to maintaining site quality.  The guides consider those soil properties that affect soil erodibility.



		(3)  Other factors that affect site preparation and planting are soil wetness, soil depth, and the amount of cobbles, stones, or boulders on the surface.

�

Table 620-41  Mechanized Site Preparation and Planting Equipment.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	SOIL ERODIBILITY	>0.10	0.03 TO 0.10	<0.03	ERODES�	INDICATOR				EASILY�	[T/(RKLS)]��2.	USDA SURFACE	LS, SL, L,	C, SIC, SC		EXCESS�	TEXTURE	SIL, SCL			FINES�			ALL SANDS	GRAVEL	LOOSE�					MATERIAL�				PEAT, MUCK	EXCESS HUMUS��3.	SOIL DEPTH	>40	20 TO 40	<20	RESTRICTIVE�	(INCHES TO ROOT				LAYER�	RESTRICTIVE LAYER)��4.	SOIL DRAINAGE	MW, W	E, SE, SP	P, VP	WETNESS�	CLASS ��5.	WATER TABLE,	<3	3 TO 6	>6	WETNESS�	DURATION OF�	SATURATED ZONE�	ABOVE 15 INCHES�	(MONTHS)��6.	FLOODING�	--FREQUENCY	NONE, RARE,	FREQ,	FREQ,	FLOODING�	--DURATION	OCCAS	V BRIEF, BRIEF	LONG, V LONG�	--MONTHS��7.	COBBLES (3-10	<15	15 TO 25	>25	TOO�	INCHES, PERCENT				COBBLY�	SURFACE COVERED)��8.	STONES (10-24 INCH	<3	3 TO 15	>15	TOO�	DIAMETER, PERCENT				STONY�	SURFACE COVERED)�	STONINESS CLASS	1, 2	3	4, 5, 6��9.	BOULDERS (>24 INCH	<1	1 TO 3	>3	TOO�	DIAMETER, PERCENT				BOULDERY�	SURFACE COVERED)�	STONINESS CLASS	1, 2	2	3, 4, 5, 6�

��	(g)  Chemical site preparation.

		(1)  This rating guide considers the soil and site properties and qualities that allow chemicals to either runoff a site or to percolate through the soil to an aquifer or other ground water.



		(2)  Table 620-42 lists the properties and qualities of soils, their limits, and their restrictive features.

�

Table 620-42  Chemical Site Preparation.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE	C, CL, SICL,	LS, S	COS	EXCESS�	(SURFACE 10")	SIL, L, SL			PERMEABILITY��2.	FAMILY PARTICLE-	LOAMY,	SANDY,	FRAGMENTAL,	EXCESS�	SIZE CLASS	CLAYEY,	LOAMY-	SANDY-SKEL.	PERMEABILITY�		CLAYEY/SKEL	SKELETAL		��3.	SOIL DRAINAGE	W, MW		E, SE	RAPID�	CLASS				DRAINAGE�			SP	VP	WETNESS�4.	WATER TABLE�	--DEPTH (FEET)	 --- 	 --- 	<1.5	WETNESS�	--DURATION	V BRIEF	BRIEF	LONG, V LONG��5.	SURFACE RUNOFF	N, VL, L	M	H, VH	RUNOFF�	CLASSES 1/��6.	FLOODING�	--FREQUENCY	NONE, RARE,	FREQ	FREQ,	FLOODING�		OCCAS		LONG, V LONG�	--DURATION		V. BRIEF,�			BRIEF�



1/  The soil surface runoff classes are defined as follows:  Negligible - N; Very Low - VL; Low - L; Medium - M; High - H; and Very High - VH. (Soil Survey Manual, Table 3-10.)

��	(h)  Prescribed burning.

		(1)  Prescribed burning is the deliberate ignition of a combustible material.  Foresters use fire to perform three basic functions:  consume dead organic material, alter living vegetation, and produce a desired ecological effect.  The three functions are not mutually exclusive.  Burning dead material inevitably affects the vegetation.  The ecological function is, to some extent, a synthesis of other functions.  Soil properties are considered in prescriptions for burning not from the standpoint of the actual ignition but from the standpoint of the management objectives of the desired ecological effect.



		(2)  The affects of prescribed burning on the vegetation are influenced by the soil.  Therefore, the soil should be considered when preparing a burning plan.  The soil properties and qualities considered are slope, soil texture, drainage class, depth to a restrictive layer, and the presence and thickness of an O horizon.



		(3)  Table 620-43 lists the properties and qualities of soils, their limits, and their restrictive features.  Soils rated SLIGHT have few limitations that affect the reestablishment of vegetation.  Soils that have MODERATE limitations require post-burning practices to achieve the desired results. Soils that have SEVERE limitations require post-burning practices to achieve the desired erosion control.

�

Table 620-43  Prescribed Burning.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	SLOPE (PERCENT)	<35	35 TO 55	>55	SLOPE��2.	SOIL	CL, SICL,	SC, SIC, C,		TOO CLAYEY�	TEXTURE (SURFACE	LVFS,	LS, LFS, LCOS	S, FS, COS	TOO SANDY�	10 INCHES) 1/	SI, SIL, L,		PEAT, MUCK	ORGANIC�		FSL, SL, VFSL��3.	FINEST TEXTURE	 --- 	 --- 	SAND (UNLESS	TOO SANDY�	LAYER WITHIN			SPODIC)�	60 INCHES��4.	DRAINAGE CLASS	 --- 	SE	E	DROUGHTY��5.	EFFECTIVE	>36	12 TO 36	<12	RESTRICTIVE�	ROOTING DEPTH				LAYER��6.	THICKNESS OF "O"	>1	1	<1	THIN LAYER�	HORIZON (INCHES)�





1/  If a spodic horizon exists in sandy soils, rate one class higher (i.e. LESS RESTRICTIVE).

��	(i)  Seedling mortality.

		(1)  Seedling mortality refers to the probability of the death of naturally occurring or planted tree seedlings, as influenced by kinds of soil or topographic conditions.



		(2)  It is important for forest managers to be aware of the seedling mortality hazard and of the soil properties or qualities that contribute to seedling mortality.  To offset this hazard, it may be necessary to use special planting stock that is larger than usual or containerized or to do special site preparation, such as bedding, furrowing, or surface drainage.  Reinforcement planting may also be needed.



		(3)  Table 620-44 lists the properties and qualities, limits, and restrictive features used in rating soils for seedling mortality.  Seedling mortality is caused mainly by too much water (soil wetness) or too little water (soil droughtiness).  Too much water is caused by a seasonal high water table or flooding during a significant part of the growing season.  Soils that are poorly drained, very poorly drained, or frequently flooded have severe seedling mortality.  Poorly drained soils have a severe hazard.



		(4)  Soil droughtiness is caused by several factors, including lack of rainfall at the right time, low available water capacity, shallow rooting depth, high evaporation, or a combination of these factors.  Seedlings can survive on soils that have a low available water capacity if rainfalls come at the right time, at the right frequency, and for the right duration.  If the frequency and duration of rainfall are less than optimum, the amount of water that enters the soil and is held within the root zone becomes the critical factor in determining seedling mortality.



		(5)  The surface layer must be coarse enough to allow water to enter readily but not so coarse that it has a low available water capacity.  Seedling mortality is greatest on soils that have a clayey surface layer.



		(6)  The amount of water held in the soil for plant use is determined by the available water capacity of the soil and the effective rooting depth.  The amount of water held within a 20-inch effective rooting depth is used as an indicator of droughtiness.



		(7)  Seedling mortality may be affected by high temperatures and evaporation, such as those associated with steep, south-facing slopes.



		(8)  For soils rated SLIGHT, few or no problems are expected from mortality under usual conditions; mortality is less than 25 percent.  For soils rated MODERATE some problems of mortality may be expected and extra precautions are advisable; expected mortality without extra precautions is 25 to 50 percent.  For soils rated SEVERE extra precautions are important and replanting may be necessary and should be factored into planning; expected mortality with extra precautions is more than 50 percent.
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Table 620-44  Seedling Mortality.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	USDA TEXTURE 1/ 2/	SL, FSL, SIL	LS, LFS, S	C, SIC, SC	DROUGHTY�	(SURFACE 10 IN)��1a.		VFSL, L,	CL, SCL,	C, SIC, SC	TOO CLAYEY�		LVFS	SICL�1b.				PEAT, MUCK	ORGANIC��2.	DRAINAGE CLASS	W, MW	SP	VP, P	WETNESS�				E, SE	DROUGHTY��3.	ROCK FRAGMENTS	<50	50 TO 75	>75	ROCK�	PERCENT BY				FRAGMENTS�	WEIGHT >2MM 3/�	(SURFACE 10" IN)��4.	EFFECTIVE	>20	10 TO 20	<10	RESTRICTIVE�	ROOTING DEPTH				LAYER�	(INCHES) 4/��5.	SLOPE (PERCENT)�	N & E ASPECTS	ALL	 --- 	 --- �	S & W ASPECTS	<15	15 TO 35	>35	DROUGHTY�





1/  If a spodic horizon exists in sandy soils, rate one class higher (i.e. LESS RESTRICTIVE).

2/  If precipitation during the frost free period is less than 25 inches, rate loamy sands as SEVERE.

3/  This figure is the sum of the fract. >10 in. plus the fract. 3-10 in. plus (100 minus the percent passing the No. 10 sieve).  It is approximated to the 35 percent and 50 percent, by volume, rock fragments and rounded to the nearest 5 percent.

4/  The depth is considered to a restrictive layer.

��	(j)  Plant competition.

		(1)  Plant competition is the likelihood that plants other than the desired species will become established during revegetation efforts and that their presence will affect seedling establishment and the growth of desired species.



		(2)  Table 620-45 lists the properties and qualities, limits, and restrictive features used in rating soils for plant competition.  A MODERATE or SEVERE rating indicates the need for increased or more intensive site preparation.  High natural productivity is a factor that affects plant competition.  It is good for the desired species but also gives competing vegetation the advantage.  Separate ratings should not be made for deciduous or coniferous species.



		(3)  For soil rated SLIGHT, the competition of unwanted plants is not likely to prevent the development of natural regeneration or suppress the more desirable species.  Planted species have good prospects for development without undue competition from other species of vegetation.  For soils rated MODERATE, competition may delay the establishment of the natural desired species or planted species and may hamper the vegetative community development.   In the case of reforestation, it will not prevent the eventual development of fully stocked stands.  For soils rated SEVERE, competition can be expected to prevent the regeneration of natural or planted species unless precautionary measures are taken.

�

Table 620-45  Plant Competition.



			LIMITS		

						RESTRICTIVE�	PROPERTY	SLIGHT	MODERATE	SEVERE		FEATURE

�1.	SOIL DRAINAGE	E, SE, W	MW, P, VP	SP	HIGH�	CLASS				AVAILABLE�					WATER�					CAPACITY��2.	AVAILABLE WATER	<2	2 TO 5	>5	HIGH�	CAPACITY (AV.				AVAILABLE�	40 INCHES OR				WATER�	RESTRICTIVE LAYER)				CAPACITY�	(IN)��3.	pH			<5.0	TOO ACID�				>7.9	TOO�					ALKALINE�

��620.13  Wildlife Habitat Suitability.



	(a)  General.

		(1)  Wildlife habitat suitability interpretations provide a tool for habitat management.  Soils vary in their capacity to produce various plants for use as wildlife habitat and are used as  habitat by specific animal species.  The rating are for the soils in their natural condition and do not consider present land use, existing vegetation, water sources, and the presence or absence of wildlife in the area.  Site evaluation and planning, however, should consider these items.



		(2)  It is recommended that the habitat be identified and a list be made of the local, native, or introduced plant or animal species that are adapted to each of the broader habitat elements.  The list may be subdivided according to species adaptation to soil features.



		(3)  Management for wildlife habitat may involve part or all of one or more soil components.  Habitat areas may need to be long narrow strips, patches, large blocks, or other variations depending upon the targeted species.



		(4)  Groups of soil components or map units can be made for each wildlife habitat element.  Similar suitability ratings or soil features can be grouped for common habitat elements.  Ratings and restrictive features aid in the selection of sites for habitat management.



		(5)  Soils may be rated for two or more habitat elements when they are used in developing transitional habitat.



		(6)  Ratings reflect the suitability of the soil for specific wildlife habitat elements.  Restricting soil features guide the user in predicting how the soil will respond to management.



		(7)  The steps to successful planning are as follows:

		--	Identify important habitat elements adapted to the local area.

		--	Identify the map units and soils for the area under consideration.

		--	Obtain the soil ratings and restrictive soil features for each habitat element.

		--	Compare the soil ratings and restrictive features with the list of locally or regionally adapted subgroup plant or animal species.  The lists are developed and maintained in the field office technical guide.

		--	Depending upon the habitat element desired, the species adapted to each soil interpretation can be identified and selected.  Decisions can be made to implement management based on the possibility for success of each specific habitat rating.



		(8)  For example, the locally or regionally adapted species, referred to above, may be one for which the broad category rating for riparian shrubs, vines, and tree habitat element is POORLY SUITED.  The restrictive feature is a water table that is at a depth of more than 5 feet during the growing season.  The desired habitat species is cottonwood trees.  A review of the list of subgroup species for this broad category noted the following:



			(i)  If the soil is rated WELL SUITED, the water table is close enough to the soil surface and flooding is sufficient to promote natural regeneration of cottonwood where seed sources are available and grazing management is implemented.  Planted root stock and poles can also be used to establish a stand.  The stand will be maintained by the water table.



			(ii)  If the soil is rated SUITED, the water table is at a depth that limits soil moisture and thus natural regeneration of cottonwood will not occur.  However, if root stock or poles are planted at or near the water table, the moisture supply is sufficient to maintain the stand.



			(iii)  If the soil is rated POORLY SUITED, cottonwood is not capable of regeneration and planted root stock or poles will require irrigation at least until the roots reach the water table, if it is within a depth of about 8 to 10 feet, and may require irrigation for the life of the stand.



The above procedure give the user the necessary tools for identifying alternatives and making management decisions.



	(b)  Grain and seed crops for use as food and cover for wildlife habitat.

		(1)  The soil is interpreted as a medium for growing grain and seed crops, which are a component of specific local habitat requirements for targeted and nontargeted species of wildlife.  The purpose of the ratings is to provide

��

guidelines in the selection of soils, sites, and plant species for wildlife habitat and not to reflect commercial agronomic production.



		(2)  The guide, as shown in Table 620-46, is to be used in planning the production of nonirrigated commercial grain and other seed or vegetative producing annuals for wildlife food and cover.  The annual vegetation species that are selected are usually planted at least once each year.  The use of annual tillage may increase the potential for soil erosion and, therefore, the use of conservation practices is required to minimize the hazard.  If appropriate, the soils may receive supplemental fertilization and liming to increase vegetation growth rates and seed production.  Depending upon the objectives of the user, the plant species selection and management techniques will dictate whether the habitat will be dominantly used for food, cover, or both.  The height and structure of the vegetation species are important considerations in addressing wildlife cover relationships.



		(3)  The interpretations provide suitability ratings and identify the dominate soil characteristics that influence the suitability of the site for growing grain and seed corps.  They allow the user to plan and develop alternatives in site selection and to select the grain and seed species that best meet the wildlife habitat requirements.  The user is required to develop a list of locally adapted annual cover, grain, and seed species.



		(4)  Soils that are WELL SUITED have no restrictions to use and are favorable for locally adapted annual vegetation species that are used for wildlife habitat.  Adapted species may be grown individually or in combination with other adapted species.  A SUITED rating implies that the site is suitable for the growth of climatically adapted vegetation species for habitat and that some restrictive features may limit the full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and, thus, affect the value of the grain and seed crop as food or cover for wildlife habitat.



		(5)  The frost-free season is not considered as a rating criterion but is important in making the final selection of local climatically adapted cover, grain, and other annual seed-producing species for wildlife habitat.  Aspect, carbonates, cation exchange capacity, and reaction (pH) were also not addressed.  These properties are found to be too variable between vegetation species.  These criteria are better applied at the local level in the final selection of species.



		(6)  The final selection of a site and suitable annual vegetation species for use in providing food and cover for wildlife is determined by the limitation of the soil such as how it influences plant establishment, survival, growth, and vigor.  The guide identifies the soil restricting features that will have the most affect on annual vegetation species as habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  Planting techniques, seedling emergence, and survival are adversely affected.



	1a &1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in planting the seeds are affected.  Seedling emergence and survival are also affected by drying of the surface layer and the formation of surface crusts.



	1c--A high content of organic matter, especially the more fiberous materials, affects seedbed preparation and planting and may indirectly affect soil moisture relationships, fertility, subsidence, and the degree of wind erosion.



	2--High concentrations of rock fragments adversely affect the use of mechanical equipment in preparing the soil as a seedbed to be planted with grain or other seed-bearing species for food or cover.



	3--A low available water capacity (AWC) means that the ability of the soil to provide moisture to the plants is lower than is desirable for grain and other annual seed crops.  Planting drought resistant species minimizes the impact of low available soil moisture.



	4 & 5--Bedrock or a cemented pan can restrict root penetration.  Species that have shallow rooting systems adapt better to the site.



	6--Soils that are dry most of the time may not recharge soil moisture and sustain grain and other annual seed species.  The use of a fallow cropping system and the selection of drought resistant species may help to overcome this limitation.



	7--A seasonal high water table can affect plant growth and survival.  It results in poorly aerated soils which restrict root respiration and total plant growth.  Species that are tolerant to wetness are more desirable for establishing wildlife habitat.



	8--Ponding can influence seedbed preparation, seedling emergence, and stand survival during the growing season.  Planting species tolerant to wet soil conditions minimizes the impact of this limitation.



	9--The frequency, timing, and duration of flooding can influence seedbed preparation, seedling emergence, and stand survival.  Planting species that are tolerant to wet soil conditions minimizes the impact of this limitation.



	10 & 10a--The slow movement of water through the soil can cause wet soil conditions for extended periods which affect seedbed preparation, planting dates, and subsequent plant growth.  Planting species that are tolerant to moderately wet soil conditions minimizes the impact of this limitation.



	11--A steep slope affects soil erosion and the use of mechanical equipment.  If the slope is extreme, it may be better to select an alternative site.



	12--Excess water-soluble salts restrict the growth of most plants.  They also reduce viable seed germination and seedling survival.  The selection and management of plant species that are tolerant of saline conditions can minimize the effect of the salts.



	13--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict the growth of plants.  Crusting and blocked pores reduce air movement and soil permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to select a new site.



	14 & 15--A susceptibility to soil erosion requires the implementation of conservation practices and limits the selection of species to those that will protect the soil from erosive forces.

�

Table 620-46  Grain and Seed Crops for Use as Food and Cover for Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA	SL, FSL, VFSL,	LCOS, LS, LFS,	COS, S, FS,	TOO SANDY�	TEXTURE	SIL, SI	LVFS	VFS�	(SURFACE LAYER)��1a.	USDA TEXTURE	    ---- 	C, SIC, SC	    ----	TOO CLAYEY�	(SURFACE LAYER,�	OXIDIC, KAOLONITIC,�	MINERALOGY)					��1b.	USDA TEXTURE	    ----	CL, SICL, SCL	C, SIC, SC	TOO CLAYEY�	(SURFACE LAYER,�	MIXED,�	MONTMORILLONITIC�	MINERALOGY)					��1c.	USDA TEXTURE	    ----	HM, MUCK,	FB, PEAT	EXCESS�	(SURFACE LAYER)		SP, MPT		HUMUS���2.	PERCENT BY WEIGHT	<25	25-50	>50	TOO�	>2MM  (SURFACE				GRAVELLY,�	LAYER, RESTRICTION				TOO COBBLY,�	FRACTION WITH THE				OR�	HIGHEST PERCENT)				TOO STONY��3.	AVAILABLE WATER�	CAPACITY (AVERAGE�	TO 40") (IN/IN)	>0.15	0.10-0.15	<0.10	DROUGHTY��3a.	  (IN)	>6	4-6	<4��4.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING�	(HARD OR SOFT, IN)				DEPTH��5.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING�	PAN (IN)				DEPTH��6.	SOIL MOISTURE	UDIC, XERIC,	ARIDIC-XERIC,	XERIC-ARIDIC,	TOO ARID�	REGIME	USTIC	ARIDIC-USTIC	USTIC-ARIDIC,�				ARIDIC (TORRIC)��7.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE (FT)�	(PERCHED AND�	APPARENT)��8.	PONDING	NONE	V BRIEF, BRIEF	LONG, V LONG	PONDING�

�

Table 620-46  Grain and Seed Crops for Use as Food and Cover for Wildlife Habitat (continued).



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�9.	FLOODING	NONE, RARE	OCCAS, FREQ,	FREQ, LONG,	FLOODING�			V BRIEF, BRIEF	V LONG��10.	PERMEABILITY	>0.2	0.2-0.06	<0.06	PERCS�	(IN/HR) (10-40",				SLOWLY�	SLOWEST LAYER,�	MIXED, KAOLONITIC�	MINERALOGY)��10a.	PERMEABILITY	>0.06	<0.06	    ----	PERCS�	(IN/HR, 10-40",				SLOWLY�	SLOWEST LAYER,�	MONTMORILLONITIC�	MINERALOGY)��11.	SLOPE (PCT)	<15	15-30	>30	SLOPE��12.	SALINITY	<4	4-8	>8	EXCESS�	(MMHOS/CM)				SALT�	(SURFACE LAYER�	OR 0-20")��13.	SODIUM ADSORPTION	<13	13-30	>30	EXCESS�	RATIO (SURFACE				SODIUM�	LAYER) OR (0-20")��14.	EROSION FACTOR	<5	5-8	>8	ERODES�	(RKLS/T, SURFACE				EASILY�	LAYER)��15.	WIND ERODIBILITY	<5	5-8	>8	SOIL�	INDEX (CI/T)				BLOWING�

��	(c)  Irrigated grain and seed crops for use as food and cover for wildlife habitat.

		(1)  The soil is interpreted as a medium for growing irrigated grain and seed crops, which are a component of specific local habitat requirements for targeted and nontargeted species of wildlife.  The purpose of the ratings is to provide guidelines in the selection of soils, sites, and plant species for wildlife habitat and not to reflect commercial agronomic production.



		(2)  The guide as shown in Table 620.47 is to be used in planning the production of irrigated commercial grain and other seed or vegetative producing annuals for wildlife food and cover.  The annual species selected are usually planted at least once each year.  Tillage and irrigation during the growing season may increase the potential for soil erosion.  To minimize the risk of erosion, the use of conservation practices is required.  If appropriate, the soils may receive supplemental fertilization and liming to increase vegetation and seed production.  Depending upon the objectives of the manager, the plant species selection and management techniques will dictate whether the habitat will be dominantly used for food, cover, or both.  The height and structure of the plant species are important considerations in addressing wildlife cover relationships.



		(3)  The interpretations provide suitability ratings and identify the dominant soil characteristics that influence the suitability of the site for growing irrigated grain and seed crops.  They allow the manager to plan and develop alternatives in site selection and irrigation system requirements and to select the grain and seed species that best meet the wildlife habitat requirements.  The manager is required to develop a list of locally adapted annual cover, grain, and seed species.



		(4)  Soils that are WELL SUITED have no restrictions to irrigated use and are favorable for locally adapted annual plant species that are used as wildlife habitat.  Adapted species may be grown individually or in combination with other adapted species.  A SUITED rating implies that the site is suitable for irrigation and the growth of climatically adapted plant species for habitat and that some restrictive features may limit the full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the grain and seed crop as food or cover for wildlife habitat.



		(5)  The frost-free season is not considered as a rating criterion but is important in making the final selection of local climatically adapted cover, grain, and other annual seed-producing species for wildlife habitat.  Carbonates, cation exchange capacity, and reaction (pH) were also not addressed.  These properties are found to be too variable between vegetation species.  These criteria are better applied at the local level in the final selection of species.



		(6)  The final selection of a site suitable for irrigation and of annual plant species for use in providing food and cover for wildlife is determined by the limitation of the soil, such as how it influences plant establishment, survival, growth, and vigor.  The guide identifies the soil restricting features that will have the most effect on annual plant species as habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  Irrigation frequency, planting techniques, seedling emergence, and survival are adversely affected.



	1a & 1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in planting the seeds are affected.  Hard surfaces affect infiltration characteristics and seedling emergence and survival.  The infiltration and application rates should be considered in the irrigation system design.



	1c--A high content of organic matter, especially the more fiberous materials, directly affects the seedbed preparation and planting and may indirectly affect soil moisture relationships, fertility, subsidence, and the degree of wind erosion.



	2--High concentrations of rock fragments adversely affect the use of mechanical equipment in preparing the soil as a seedbed to be planted with grain or other seed-bearing species for habitat.  Larger rock fragments also influence the selection of an irrigation system to supplement soil moisture.



	3--A low available water capacity means that the ability of the soil to provide moisture to the plants is lower than is desirable for grain and other annual seed crops.  Planting drought resistant species minimizes the impact of low available soil moisture and reduces the need for frequent irrigation intervals.



	4 & 5--Bedrock or a cemented pan can restrict deep root penetration.  Species that have shallow rooting systems adapt better to the site.



	6--A seasonal high water table can affect plant growth and survival.  It results in poorly aerated soils.  Species that are tolerant to wetness are more desirable for establishing wildlife habitat.  A seasonal high water table may supplement plant moisture requirements during part of the growing season and irrigation water supplys it during the remainder of the year.  The time and length of irrigation application should be monitored to avoid creating a wet soil environment.



	7--Ponding or standing water can influence seedbed preparation, seedling emergence, and stand survival during the growing season.  Planting species that are tolerant to wet soil conditions minimizes the impact of this limitation.  The time and length of irrigation application should be adjusted to avoid extending the wet soil environment.  Deferred irrigation should be considered.



	8--The frequency, timing, and duration of flooding can influence seedbed preparation, seedling emergence, and stand survival.  Planting species that are tolerant to wet soil conditions minimizes the impact of this limitation.  Irrigation systems should be designed to minimize floodwater damage and erosion.  Irrigation should be deferred to avoid extending the period of soil saturation.



	9 & 9a--The slow movement of water through the soil can cause periodic wet soil conditions which affect seedbed preparation, planting dates, and subsequent plant growth.  Selecting species that are tolerant to moderately wet soil conditions may minimize the impact of this limitation.  The application rate of irrigation water should be considered in the design of irrigation systems to overcome this limitation, reduce runoff potential, and obtain irrigation efficiency.



	10--A steep slope affects soil erosion and the use of mechanical equipment.  Maintaining irrigation structures and sprinklers becomes more difficult as the slope increases.  If the slope is extreme, it may be better to select an alternative site.



	11--Excess water-soluble salts restrict the growth of most plants.  They also reduce viable seed germination and seedling survival.  The selection and management of plant species that are tolerant of saline conditions can minimize the effect of the salts.



	12--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict the growth of plants.  Crusting and blocked pores reduce air movement and soil permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to select a new site.



	13 & 14--A susceptibility to soil erosion requires the implementation of irrigation water management and conservation practices and limits the selection of species to those that will protect the soil from erosive forces.

�

Table 620-47  Irrigated Grain and Seed Crops for Use as Food and Cover for Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA	LFS, LVFS,			TOO SANDY�	TEXTURE	SL, FSL, VFSL,	LCOS, LS,	COS, S�	(SURFACE LAYER)	SIL, SI	FS, VFS��1a.	USDA TEXTURE	    ---- 	C, SIC, SC	    ----	TOO CLAYEY�	(SURFACE LAYER,�	OXIDIC, KAOLONITIC�	MINERALOGY��1b.	USDA TEXTURE	    ----	CL, SICL, SCL	C, SIC, SC	TOO CLAYEY�	(SURFACE LAYER,�	MIXED,�	MONTMORILLONITIC�	MINERALOGY)					��1c.	USDA TEXTURE	    ----	HM, MUCK,	FB, PEAT	EXCESS HUMUS�	(SURFACE LAYER)		SP, MPT			��2.	PERCENT BY WEIGHT	<25	25-50	>50	TOO GRAVELLY,�	>2MM  (SURFACE				TOO COBBLY,�	LAYER, RESTRICTION				OR TOO STONY�	FRACTION WITH THE�	HIGHEST PERCENT)					��3.	AVAILABLE WATER�	CAPACITY (AVERAGE�	TO 40") (IN/IN)	>0.15	0.10-0.15	<0.10	DROUGHTY	�	(IN)	>6	4-6	<4		��4.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING DEPTH�	(HARD OR SOFT, IN)					��5.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING DEPTH�	PAN (IN)					��6.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE (FT)�	(PERCHED AND�	APPARENT)					��7.	PONDING	NONE	V BRIEF, BRIEF	LONG, V LONG	PONDING	��8.	FLOODING	None, Rare	OCCAS	FREQ	FLOODING	��

�

Table 620-47  Irrigated Grain and Seed Crops for Use as Food and Cover for Wildlife Habitat (continued).



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�9.	PERMEABILITY	>0.2	0.2-0.06	<0.06	PERCS�	(IN/HR) (10-40",				SLOWLY�	SLOWEST LAYER,�	MIXED, KAOLONITIC�	MINERALOGY)��9a.	PERMEABILITY	>0.06	<0.06	    ----	PERCS�	(IN/HR, 10-40",				SLOWLY�	SLOWEST LAYER,�	MONTMORILLONITIC�	MINERALOGY)��10.	SLOPE (PCT)	<4	4-8	>8	SLOPE��11.	SALINITY	<4	4-8	>8	EXCESS�	(MMHOS/CM)				SALT�	(SURFACE LAYER OR�	0-20")��12.	SODIUM ADSORPTION	<13	13-30	>30	EXCESS�	RATIO (SURFACE				SODIUM�	LAYER OR 0-20")��13.	EROSION FACTOR	<5	5-8	>8	ERODES�	(RKLS/T, SURFACE				EASILY�	LAYER)��14.	WIND ERODIBILITY	<5	5-8	>8	SOIL�	INDEX (CI/T)				BLOWING�

��	(d)  Domestic grasses and legumes for use as food and cover for wildlife habitat.

		(1)  The soil is interpreted as a medium for growing grasses and legumes, which are a component of specific local habitat requirements for targeted and nontargeted species of wildlife.  The purpose of the ratings is to provide guidelines in the selection of soils, sites, and plant species for wildlife habitat and not to reflect commercial agronomic production.



		(2)  The guide, as shown in Table 620-48, is to be used in planning the production of nonirrigated domestic grass and legume vegetation for wildlife food and cover.  The species selected are generally perennial and include some common annuals.  They are self-perpetuating after the initial stand establishment and thus will tend to minimize the long-term risk of soil erosion.  Tillage may increase the potential for soil erosion during stand establishment, and conservation practices may be required to minimize the hazard.  If appropriate, the soils may receive supplemental fertilization and liming to increase vegetation growth rates for the production of vegetative food and cover.  Depending upon the objectives of the user, the plant species selection and management techniques will dictate whether the habitat will be dominantly used for food, cover, or both.  The height and structure of the vegetation species are important considerations in addressing wildlife cover relationships.



		(3)  The interpretations provide suitability ratings and identify the dominate soil characteristics that influence the suitability of the site for growing grass and/or legumes.  They allow the user to plan and develop alternatives in site selection and to select the grass or legume species, or a combination of both species that best meets the wildlife habitat requirements.  The user is required to develop a list of locally adapted domestic grass and legume species.



		(4)  Soils that are rated WELL SUITED have no use restrictions and are favorable for locally adapted domestic grass and legume species that are used as wildlife habitat.  Adapted species may be grown individually or in combination with other adapted species.  A SUITED rating implies that the site is suitable for the growth of climatically adapted plants for habitat and that some restrictive features may limit the full potential of plant growth.  These conditions may restrict the selection for some of the adapted species to be grown individually or in combination with other adapted species.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of grass and legume species as food or cover for wildlife habitat.



		(5)  The frost-free season is not considered as a rating criterion, but is important in making the final selection of local climatically adapted grass and legume species for wildlife habitat.  Aspect, carbonates, cation exchange capacity, and reaction (pH) were also not addressed.  These properties are found to be too variable between vegetation species.  These criteria are better applied at the local level in the final selection of species.



		(6)  The final selection of a site and of suitable domestic grass and legume species for use in providing food and cover for wildlife is determined by the limitation of the soil, such as how it influences plant establishment, survival, growth, and vigor.  The guide identifies the soil restricting features that will have the most affect on grass and legume species as habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  Planting techniques, seedling emergence, and survival are adversely affected.



	1a & 1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in planting the seeds are affected.  Infiltration characteristics, seedling emergence, and survival are also affected by drying of the surface layer and the formation of surface crusts.



	1c--A high content of organic matter, especially the more fibrous materials, affects the seedbed preparation and planting and may indirectly affect soil moisture relationships, fertility, subsidence, and the hazard of wind erosion.



	2--High concentrations of rock fragments adversely affect the use of mechanical equipment in preparing the soil as a seedbed to be planted with grass and/or legume species for food or cover.  In extreme situations, the use of hand tools is the only alternative.



	3--A low available water capacity means that the ability of the soil to provide moisture to plants is lower than is desirable for grass and/or legumes.  Although the root systems of grasses and legumes are generally quite extensive, the roots of legumes tend to utilize a deeper portion of the soil profile and thus are more dependent on deep soil moisture.  The selection of drought-resistant species minimizes the impact of low available soil moisture.



	4 & 5--Bedrock or cemented pans restrict deep root penetration.  Species that have shallow root systems adapt better to the site.



	6--Soils that are dry most of the time may not recharge soil moisture and sustain legumes, grain, and other annual seed species.  Planting drought-resistant grass and legume species may help to overcome this limitation.



	7--A seasonal high water table can affect plant growth and survival.  It results in poorly aerated soils.  Species that are tolerant to wetness are more desirable for establishing wildlife habitat.



	8--Ponding or standing water can influence seedbed preparation, seedling emergence, and stand survival during the growing season.  Planting species that are tolerant to wet soil conditions minimizes the impact of this limitation.



	9--The frequency, timing, and duration of flooding can influence seedbed preparation, seedling emergence, and stand survival.  Planting species that are tolerant to wet soil conditions minimizes the impact of this limitation.



	10 & 10a--The slow movement of water through the soil can cause periodic wet soil conditions, which affect seedbed preparation, planting dates, and subsequent plant growth.  Planting species that are tolerant to moderately wet soil conditions minimizes the impact of this limitation.



	11--A steep slope affects soil erosion and the use of mechanical equipment.  If the slope is extreme, it is may be better to select an alternative site.



	12--Excess water-soluble salts restrict the growth of most plants.  They also reduce viable seed germination and seedling survival.  The management and selection of plant species that are tolerant of saline conditions can minimize the effect of the salts.



	13--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict the growth of most plants.  Crusting and blocked pores reduce air movement and soil permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to select a new site.



	14--A susceptibility to soil erosion by water requires the implementation of conservation practices and limits the selection of species to those that will protect the soil from water erosion.

�

Table 620-48  Domestic Grasses and Legumes for Use as Food and Cover for Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	SL, FSL, VFSL,	LCOS, LS, LFS,	COS, S	TOO SANDY�	(SURFACE LAYER)	SIL, SI	LVFS, FS, VFS��1a.	USDA TEXTURE	    ---- 	C, SIC, SC	    ----	TOO CLAYEY�	(SURFACE LAYER,�	OXIDIC, KAOLONITIC�	MINERALOGY��1b.	USDA TEXTURE	    ----	CL, SICL, SCL	C, SIC, SC	TOO CLAYEY�	(SURFACE LAYER,�	MIXED,�	MONTMORILLONITIC�	MINERALOGY)��1c.	USDA TEXTURE	    ----	HM, MUCK,	FB, PEAT	EXCESS HUMUS�	(SURFACE LAYER)		SP, MPT��2.	PERCENT BY WEIGHT	<25	25-50	>50	TOO GRAVELLY,�	>2MM  (SURFACE				TOO COBBLY,�	LAYER, RESTRICTION				   OR�	FRACTION WITH THE				TOO STONY�	HIGHEST PERCENT)��3.	AVAILABLE WATER�	CAPACITY (AVERAGE�	TO 40") (IN/IN)	>0.10	0.05-0.10	<0.05	DROUGHTY�	     (IN)	>4	2-4	<2��4.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING DEPTH�	(HARD OR SOFT, IN)��5.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING DEPTH�	PAN (IN)��6.	SOIL MOISTURE	Udic, Xeric,	Aridic-Xeric,	Xeric-Aridic,	TOO ARID�	REGIME	Ustic	Aridic-Ustic	Ustic-Aridic,�				Aridic (Torric)��7.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE (FT)�	(PERCHED AND�	APPARENT)��8.	PONDING	NONE	V BRIEF, BRIEF	LONG, V LONG	PONDING��

�

Table 620-48  Domestic Grasses and Legumes for Use as Food and Cover for Wildlife Habitat (continued).



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�				OCCAS,�9.	FLOODING	None, Rare	OCCAS, FREQ,	FREQ, LONG,	FLOODING�			V BRIEF, BRIEF	V LONG��10.	PERMEABILITY	>0.2	0.2-0.06	<0.06	PERCS�	(IN/HR) (10-40",				SLOWLY�	SLOWEST LAYER,�	MIXED, KAOLONITIC�	MINERALOGY)��10a.	PERMEABILITY	>0.06	<0.06	    ----	PERCS�	(IN/HR, 10-40",				SLOWLY�	SLOWEST LAYER,�	MONTMORILLONITIC�	MINERALOGY)��11.	SLOPE (PCT)	<15	15-30	>30	SLOPE��12.	SALINITY	<4	4-8	>8	EXCESS�	(MMHOS/CM)				SALT�	(SURFACE LAYER OR�	0-20")��13.	SODIUM ADSORPTION	<8	8-13	>13	EXCESS�	RATIO (SURFACE				SODIUM�	LAYER OR 0-20")��14.	EROSION FACTOR	<5	5-8	>8	ERODES�	(RKLS/T, SURFACE				EASILY�	LAYER)�

��	(e)  Irrigated domestic grasses and legumes for use as food and cover for wildlife habitat.

		(1)  The soil is interpreted as a medium for growing irrigated grasses and legumes, which are as a component of specific local habitat requirements for targeted and nontargeted species of wildlife.  The purpose of the ratings is to provide guidelines in the selection of probable soils, sites, and plant species for wildlife habitat and not to reflect commercial agronomic production.



		(2)  The guide as shown in Table 620-49, is to be used in planning the production of irrigated domestic grass and legume vegetation for wildlife food and cover.  The species selected are generally perennial and include some common annuals.  They are self-perpetuating after the initial stand establishment and thus tend to minimize the long-term risk of soil erosion.  Tillage and irrigation during stand establishment increase the potential for soil erosion.  To minimize the risk of erosion, the use of conservation practices is required.  If appropriate, the soils may receive supplemental fertilization and liming to increase vegetation growth rates for the production of vegetative food and cover.  Depending upon the objectives of the user, the plant species selection and management techniques will dictate whether the habitat will be dominantly used for food, cover, or both.  The height and structure of the vegetation species are important considerations in addressing wildlife cover relationships.



		(3)  The interpretations provide suitability ratings and identify the dominant soil characteristics that influence the suitability of the site for growing irrigated grass and/or legumes.  They allow the user to plan and develop alternatives in site selection and irrigation system requirements and to select the grass, or legume species, or a combination of both species that best meets the wildlife habitat requirements.  The user is required to develop a list of locally adapted domestic grass and legume species.



		(4)  Soils that are rated WELL SUITED have no restrictions for irrigated use and are favorable for locally adapted domestic grass and legume species that are used as wildlife habitat.  Adapted species may be grown individually or in combination with other adapted species.  A SUITED rating implies that the site is suitable for irrigation and the growth of climatically adapted vegetation species for habitat and that some restrictive features may limit the full potential of plant growth.  These conditions may restrict the selection for some of the adapted species to be grown individually or in combination with other adapted species.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit irrigation, establishment, growth, maintenance, or performance and thus affect the value of  grass and legume species as food or cover for wildlife habitat.



		(5)  The frost-free season is not considered as a rating criterion, but is important in making the final selection of local climatically adapted grass and legume species for wildlife habitat.  Aspect, carbonates, cation exchange capacity, and reaction (pH) were also not addressed.  These properties are found to be too variable between vegetation species.  These criteria are better applied at the local level in the final selection of species.



		(6)  The final selection of a site suitable for irrigation and of domestic grass and legume species for use in providing food and cover for wildlife is determined by the limitation of the soil, such as how it influences plant establishment, survival, growth, and vigor.  The guide identifies the soil restricting features that will have the most affect on grass and legume species as habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  Irrigation frequency, planting techniques, seedling emergence, and survival are affected.



	1a & 1b--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in planting the seeds are affected.  Hard surfaces affect infiltration characteristics, seedling emergence, and survival.  The infiltration and application rates should be considered in the irrigation system design.



	1c--A high content of organic matter, especially the more fibrous materials, affects the seedbed preparation and planting and may indirectly affect soil moisture relationships, fertility, subsidence, and the degree of wind erosion.



	2--High concentrations of rock fragments adversely affect the use of mechanical equipment in preparing the soil as a seedbed to be planted with grass and/or legume species for habitat.  Large rock fragments also influence the selection of an irrigation system to supplement soil moisture.



	3--A low available water capacity means that the ability of the soil to provide moisture to plants is lower than is desirable for grass and/or legumes.  Although the root systems of grasses and legumes are generally quite extensive, the roots of legumes tend to utilize a deeper portion of the soil profile and thus are more dependent on deep soil moisture.  The selection of drought-resistant species minimizes the impact of low available soil moisture and reduces the need for frequent irrigation intervals.



	4 & 5--Bedrock or cemented pans restrict deep root penetration.  Species that have shallow root systems adapt better to the site.



	6--A seasonal high water table can affect plant growth and survival.  It results in poorly aerated soils.  Species that are tolerant to wetness are more desirable for establishing wildlife habitat.  A seasonal high water table may supplement plant moisture requirements during part of the growing season, and irrigation water supply if during the remainder of the year.  The time and length of application should be monitored to avoid creating an extended wet soil environment.



	7--Ponding or standing water can influence seedbed preparation, seedling emergence, and stand survival during the growing season.  Planting species that are tolerant to wet soil conditions minimizes the impact of this limitation.  The time and length of irrigation application should be adjusted to avoid extending the wet soil environment.  Deferred irrigation should be considered.



	8--The frequency, timing, and duration of flooding can influence seedbed preparation, seedling emergence, and stand survival.  Selection of species that are tolerant to wet soil conditions minimizes the impact of this limitation.  Irrigation systems should be designed to minimize floodwater damage and erosion.  Irrigation should be deferred to avoid extending the period of soil saturation.



	9 & 9a--The slow movement of water through the soil can cause periodic wet soil conditions which affect seedbed preparation, planting dates, and subsequent plant growth.  Selecting  species that are tolerant to moderately wet soil conditions minimizes the impact of this limitation.  The application rate of irrigation water should be considered in the design of irrigation systems to overcome this limitation, reduce runoff potential, and obtain the maximum irrigation efficiency.



	10--A steep slope affects soil erosion and the use of mechanical equipment.  Maintaining irrigation structures and sprinklers becomes more difficult as the slope increases.  If the slope is extreme, it is may be better to select an alternative site.



	11--Excess water-soluble salts restrict the growth of most plants.  They also reduce viable seed germination and seedling survival.  The management and selection of plant species that are tolerant of saline conditions can minimize the effect of the salts.



	12--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict the growth of most plants.  Crusting and blocked pores reduce air movement and soil permeability.  Soil amendments can sometimes alleviate the problem, but it is often better to select a new site.



	13--A susceptibility to water erosion requires the implementation of irrigation water management and conservation practices and limits the selection of species to those that will protect the soil from water erosion.

�

Table 620-49  Irrigated Domestic Grasses and Legumes for Use as Food and Cover for Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA	LFS, LVFS,			TOO SANDY�	TEXTURE	SL, FSL, VFSL,	LCOS, LS, 	COS, S�	(SURFACE LAYER)	SIL, SI	FS, VFS��1a.	USDA TEXTURE	    ---- 	C, SIC, SC	    ----	TOO CLAYEY�	(SURFACE LAYER,�	OXIDIC, KAOLONITIC�	MINERALOGY��1b.	USDA TEXTURE	    ----	CL, SICL, SCL	C, SIC, SC	TOO CLAYEY�	(SURFACE LAYER,�	MIXED,�	MONTMORILLONITIC�	MINERALOGY)��1c.	USDA TEXTURE	MUCK, SP	HM, MPT	FB, PEAT	EXCESS HUMUS�	(SURFACE LAYER)��2.	PERCENT BY WEIGHT	<25	25-50	>50	TOO GRAVELLY,�	>2MM  (SURFACE				TOO COBBLY,�	LAYER, RESTRICTION				OR TOO STONY�	FRACTION WITH THE�	HIGHEST PERCENT)��3.	AVAILABLE WATER�	CAPACITY (AVERAGE�	TO 40") (IN/IN)	>0.10	0.05-0.10	<0.05	DROUGHTY�	(IN)	>4	2-4	<2��4.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING DEPTH�	(HARD OR SOFT, IN)��5.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING DEPTH�	PAN (IN)��6.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE (FT)�	(PERCHED AND�	APPARENT)��7.	PONDING	NONE	V BRIEF, BRIEF	LONG, V LONG	PONDING��8.	FLOODING	None, Rare	OCCAS	FREQ	FLOODING�

�

Table 620-49  Irrigated Domestic Grasses and Legumes for Use as Food and Cover for Wildlife Habitat (continued).



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�9.	PERMEABILITY	>0.2	0.2-0.06	<0.06	PERCS�	(IN/HR) (10-40",				SLOWLY�	SLOWEST LAYER,�	MIXED, KAOLONITIC�	MINERALOGY)��9a.	PERMEABILITY	>0.06	<0.06	    ----	PERCS�	(IN/HR, 10-40",				SLOWLY�	SLOWEST LAYER,�	MONTMORILLONITIC�	MINERALOGY)��10.	SLOPE (PCT)	<4	4-8	>8	SLOPE��11.	SALINITY	<4	4-8	>8	EXCESS�	(MMHOS/CM)				SALT�	(SURFACE LAYER OR�	0-20")��12.	SODIUM ADSORPTION	<13	13-30	>30	EXCESS�	RATIO (SURFACE				SODIUM�	LAYER OR 0-20")��13.	EROSION FACTOR	<5	5-8	>8	ERODES�	(RKLS/T, SURFACE				EASILY�	LAYER)�

��	(f)  Upland wild herbaceous plants for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing a diverse upland herbaceous plant community which is adapted to soil conditions that are drier than those common in the moist riparian and wetland zones but that are not as dry as those in the upland desert areas.



		(2)  These upland herbaceous plant species  are predominantly mesophytic and xerophytic and include some hydrophytic plants that are common in areas adjacent to riparian or wetland areas.  The adapted vegetation components are selected to meet the specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-50, is intended to provide minimum soil restriction guidelines for the selection of sites for growing and managing herbaceous plants as upland wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing upland wild herbaceous vegetation, either naturally or artificially established.  This information allows the user to plan and develop alternatives in site selection and to identify the upland herbaceous plants that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted upland herbaceous species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted upland herbaceous species that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of climatically adapted upland herbaceous species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the upland herbaceous vegetation as wildlife habitat.  Existing tree and shrub cover should not influence the ratings.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, cation exchange capacity, and reaction (pH).  The  ability of each species to adapt to these criteria is generally too broad to be considered in this guide.  The selection of upland herbaceous species based upon the above rating criteria is more adequately addressed at the local level.  In addition, the frequency and duration of flooding or ponding represent soil wetness characteristics necessary to promote the growth of herbaceous hydrophytic vegetation and thus are better addressed in one of the other guides.



		(6)  The management, reestablishment, or introduction of native upland herbaceous species to provide a diverse vegetation community that meets select wildlife requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the herbaceous species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of upland herbaceous vegetation as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in planting the seeds, mechanical use, and large animal hoof impact are affected.  Hard surfaces affect seedling emergence and survival.  These factors should be considered in selecting alternatives for use and management.



	1a--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  Seedling emergence and survival are adversely affected.



	2--A low available water capacity means that the ability of the soil to provide continual moisture to upland herbaceous plants is lower than is necessary for grasses and forbs to establish or survive naturally.  Drought-resistant herbaceous species should be planted or supplemental irrigation should be planned for stand establishment and maintenance.



	3--Excess water-soluble salts decrease the moisture available to plants and restrict the growth of most plants.  They also reduce species diversity and favor those species that are more tolerant of salts.  Salts also reduce viable seed germination and seedling survival.  The selection and management of upland herbaceous species that are less sensitive and are tolerant of saline conditions minimize the effect of the salts.



	4--Excess exchangeable sodium causes poor soil conditions that restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often better to select a new site or to select upland herbaceous species that are tolerant of poor aeration and low water availability.



	5--Soils that are dry most of the time may not recharge soil moisture or sustain a diverse upland herbaceous plant community.  Planting drought-resistant upland herbaceous species helps to overcome this limitation.  Additional moisture provided through irrigation may also be needed to sustain the plant community.



	6--A seasonal high water table can affect the establishment, growth, and survival of upland herbaceous vegetation.  It results in poorly aerated soils.  Upland herbaceous species that are tolerant to wetness are desirable for establishing wildlife habitat.



	7--Soil temperatures that are too cold cause permafrost, and soil temperatures that are too cool during the growing season restrict upland herbaceous vegetative growth.  The selection of native upland herbaceous species is usually the best alternative for wildlife habitat.



	8--A high concentration of rock fragments adversely affects seedbed preparation.  Natural regeneration and intensive management that protects and enhances the herbaceous species are the best alternative practices.

�

Table 620-50  Upland Wild Herbaceous Plants for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	ALL OTHER	CL, SCL,	SC, SIC, 	TOO CLAYEY�	(SURFACE LAYER)	TEXTURES	SICL	C��1a.	USDA TEXTURE	----	LCOS, LS,	COS, S, FS,	TOO SANDY�	(SURFACE LAYER)		LFS, LVFS	VFS��2.	AVAILABLE WATER	>0.10	0.05-0.10	<0.05	DROUGHTY�	CAPACITY (IN/IN)�	(AV. TO 40") (IN)	>4.0	2.0-4.0	<2.0��3.	SALINITY (MMHOS/	<4	4-8	>8	EXCESS SALT�	CM) (0-20")��4.	SODIUM 	<8	8-13	>13	EXCESS�	ADSORPTION				SODIUM�	RATIO (0-20")��5.	SOIL MOISTURE	UDIC, XERIC,	ARIDIC (TORRIC),	ARIDIC 	TOO ARID�	REGIME	USTIC	USTIC, ARIDIC	(TORRIC), USTIC-�			(TORRIC)-XERIC	ARIDIC�				(TORRIC),�				XERIC-ARIDIC�				(TORRIC)��6.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE �	(PERCHED OR�	APPARENT, FT)��7.	SOIL TEMPERATURE	MESIC, FRIGID,	CRYIC,	PERGELIC 	EXTREME�	REGIME	THERMIC,	 PERGELIC 	(WITH 	SOIL�		HYPER-	(WITH MSST	MSST	TEMPERATURES�		THERMIC,	 >5° C)	2-5° C)�		ISO��8.	PERCENT BY WEIGHT	<50	50-75	>75	TOO GRAVELLY�	>2MM (SURFACE			TOO COBBLY�	LAYER, RESTRICTION			TOO STONY�	FRACTION WITH�	HIGHEST PERCENT)�

��	(g)  Desertic herbaceous plants for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing a diverse desertic herbaceous plant community.  The plants are adapted to an arid or semiarid environment that is drier than that common to moist riparian and wetland zones and subhumid, humid, or tropical areas.  These upland desertic herbaceous plant species are predominantly xerophytic and include some mesophytic plants that are common along the transitional areas adjacent to riparian or wetland areas.



		(2)  The adapted vegetation components are selected to meet the specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-51, is intended to provide minimum soil restriction guidelines for the selection of sites for growing and managing desertic herbaceous plants as upland wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing desertic wild herbaceous vegetation, either naturally or artificially established.  This information allows the user to plan and develop alternatives in site selection and to identify the desertic herbaceous species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted desertic herbaceous species that are drought resistant.  Included in the list are native and introduced species their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted desertic herbaceous species that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of climatically adapted desertic herbaceous species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the desertic herbaceous vegetation as wildlife habitat.  Existing tree and shrub cover should not influence the ratings.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, and cation exchange capacity.  The ability of each species to adapt to these criteria is generally too broad to be considered in this guide.  The selection of desertic herbaceous species based upon the above rating criteria is more adequately addressed at the local level.  In addition, the frequency and duration of flooding or ponding are not considered as rating criteria.  These factors represent soil wetness characteristics necessary to promote the growth of herbaceous hydrophytic vegetation and thus are better addressed in one of the other guides.



		(6)  The management, reestablishment, or introduction of native desertic herbaceous species to provide a diverse vegetation community that meets select wildlife requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the herbaceous species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of desertic herbaceous vegetation as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  Seedling emergence and survival are adversely affected.  Selecting or managing the most drought-resistant species as ground cover is the best alternative.



	1a--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed and in planting the seeds, mechanical manipulation, and large animal hoof impact are affected.  Hard surfaces affect seedling emergence and survival.



	2--A low available water capacity means that the ability of the soil to provide continual moisture to desertic herbaceous plants is lower than is necessary for the plants to establish or survive naturally.  Drought-resistant herbaceous species should be planted or irrigation should be planned for stand establishment and maintenance.



��

	3--Excess water-soluble salts restrict the growth of most plants.  This condition reduces species diversity and favors those species that are more tolerant of salts.  Salts also reduce viable seed germination and seedling survival.  The selection and management of species that are tolerant of saline conditions minimize the effect of the salts.



	4--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often better to select a new site or to select desertic herbaceous species that are tolerant of poor aeration and low water availability.



	5--Soils that are too alkaline restrict plant growth and species composition.  Alkaline soils have low amounts of phosphorus, iron, manganese, baron and zinc available to plants.  The addition of soil amendments and/or the selection of species that are tolerant to alkaline conditions are management considerations.



	6--Soils that are too moist for desertic plants favor the growth of herbaceous vegetation, which tend to dominant areas of high precipitation by out competing and replacing the desertic species.  The result is a reduced diversity of desertic vegetation and its elimination from the plant community.  The selection of alternative sites may be the best management alternative.



	7--A seasonal high water table can affect the establishment, growth, and survival of desertic herbaceous vegetation.  It results in poorly aerated soils.  Desertic herbaceous species that are tolerant of soil wetness are more desirable for establishing wildlife habitat.



	8--A high concentration of rock fragments affects seedbed preparation.  Natural regeneration and intensive management protect and enhance the herbaceous species.



	9--Soil temperatures that are too hot or too cold or that are too cool during the growing season restrict the growth of desertic herbaceous vegetation.  Native desertic herbaceous species are usually best for wildlife habitat.

�

Table 620-51  Desertic Herbaceous Plants for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	LCOS, LS, LFS,	COS, S	----	TOO SANDY�	(SURFACE LAYER)	LVFS, FS, VFS		��1a.	USDA TEXTURE	ALL OTHER	SIC, C,	----	TOO CLAYEY�	(SURFACE LAYER)	TEXTURES	SC��2.	AVAILABLE WATER	>0.05	<0.05	----	DROUGHTY�	CAPACITY (IN/IN)�	(AV. TO 40") (IN)	>2.0	<2.0��3.	SALINITY (MMHOS/CM)	<4	4-8	>8	EXCESS SALT�	(0-20")��4.	SODIUM ADSORPTION	<13	13-30	>30	EXCESS�	RATIO (0-20")				SODIUM��5.	SOIL REACTION (pH)	<8.4	8.4-9.0	>9.0	TOO ALKALINE�	(0-20")��6.	SOIL MOISTURE	ARIDIC (TORRIC),	XERIC,	UDIC	TOO MOIST�	REGIME	ARIDIC (TORRIC)-	USTIC	�		USTIC, USTIC-		�		ARIDIC (TORRIC),�		ARIDIC (TORRIC)-�		XERIC,�		XERIC-ARIDIC�		(TORRIC)��7.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE�	(PERCHED OR�	APPARENT, FT)��8.	PERCENT BY	<50	50-75	>75	TOO GRAVELLY�	WEIGHT >2MM 				TOO COBBLY�	(SURFACE LAYER,				TOO STONY�	RESTRICTION �	FRACTION WITH�	HIGHEST PERCENT)��9.	TEMPERATURE	FRIGID, MESIC,	CRYIC,	HYPERTHERMIC	EXTREME SOIL�	REGIME	ISO	THERMIC		TEMPERATURES�		TEMPERATURES�

��	(h) Riparian herbaceous plants for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing herbaceous plants which are adapted to soil conditions that are wetter than those common in the drier upland areas.  The soils suitable for this habitat generally occur along flood plains, depressions, bottom lands, and drainages adjacent to ephemeral, intermittent, or perennial streams.  They are either saturated with water for some period during the year or are subject to periodic overflow from ponding or flooding.  Stream scouring and material deposition on flood plains are common.  The natural regeneration of many plant species may be dictated by the timing of stream, peak flow events.



		(2)  These herbaceous plant species are predominantly hydrophytic commonly and include some mesophytic plants.  The adapted vegetation components are selected to meet the specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-52, is intended to provide minimum guidelines for the selection of sites for growing and managing herbaceous plants as riparian wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing herbaceous riparian vegetation.  This information allows the user to plan and develop alternatives in site selection and to identify the herbaceous riparian species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted herbaceous riparian species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted herbaceous riparian species that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of climatically adapted herbaceous riparian species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the herbaceous riparian vegetation as wildlife habitat.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, cation exchange capacity, and reaction (pH).  The ability of each species to adapt to these criteria is generally found to be too variable between adapted riparian herbaceous species.  Therefore, species selection based upon the above rating criteria is more adequately addressed at the local level.



		(6)  The management, reestablishment, or introduction of herbaceous riparian species to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the herbaceous species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of herbaceous riparian vegetation as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  They adversely affect seedling emergence and survival.  Within riparian areas, the adverse affects are usually evident when periods of ponding or flooding have ceased and a general lowering of the water table allows the surface layer to dry.  The susceptibility to floodwater scouring and the deposition of additional material are indicated by sandy surface layers.



	1a--A high content of organic matter affects the suitability of the soil as a seedbed, seedling emergence and survival, and the stability of the soil in resisting flowing water.  Soil moisture relationships during dry periods, fertility, subsidence, and plant root characteristics are affected.



	2--A seasonal high water table is important to the establishment and growth of herbaceous riparian vegetation.  Herbaceous riparian vegetation that is suited to wet soil conditions is adversely affected by dry, well drained soil conditions that do not meet the physiological needs of the adapted species.  The selection of species that have root systems that can reach deeper water tables or that are adapted to drier soil conditions is desirable in establishing wildlife habitat.  Supplemental irrigation during the growing season may be required for stand establishment and maintenance.



	3--Ponding or standing water limits the species composition within existing vegetation communities by reducing species diversity.  Standing water influences the time of planting, seedling emergence, plant survival, and the use of any special management techniques during the growing season.  The selection and management of herbaceous riparian species that are tolerant to prolonged periods of ponding and saturated soil conditions minimize the limitation.



	4--Flooding that occurs annually or more often is desirable for the recharge of flood plain soil and ground water.  The timing of flooding and the moisture supplied are essential elements in seedling emergence, community establishment, and continued maintenance of the riparian system.  The absence of periodic flooding affects the desirable habitat species.  The desired species may not persist and the less desirable species may replace them.  The selection of species that are adapted to drier conditions for areas where flooding is minimal is the best alternative for maintaining the vegetation community.



	4a--Prolonged flooding results in extended periods of saturated surface soils that limit species composition.  Extended periods of flooding cause stream bank erosion, result in channel movement across the flood plain, and open the area to excessive scouring.  They influence the time of planting, seedling emergence, plant survival, and the use of any special management techniques during the growing season.  The selection and management of herbaceous riparian species that are tolerant to prolonged periods flooding, saturated soil conditions, and high velocities of water flow minimize the impact of this limitation.



	5--Excess water-soluble salts restrict the growth of most plants.  They reduce viable seed germination and seedling survival.  The selection and management of herbaceous riparian species that are tolerant of saline conditions minimize the effect of the salts.



	6--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often better to select a new site or herbaceous riparian species that are tolerant of poor aeration and low water availability.



	7--A high concentration of rock fragments affects seedbed preparation.  Natural regeneration and intensive management that protect and enhance the habitat species are the best alternative practices.



	8--Soil temperatures that are too cold cause permafrost, and soil temperatures that are too cool during the growing season restrict herbaceous riparian vegetative growth.  Local climatically adapted native herbaceous riparian species are usually the best species to select for wildlife habitat.

�

Table 620-52  Riparian Herbaceous Plants for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	ALL OTHER	LCOS, LS,	COS, S, 	TOO SANDY�	(SURFACE LAYER)	TEXTURES	LFS, LVFS	FS, VFS��1a.	USDA TEXTURE	----	MUCK, SP	FB, HM,	EXCESS HUMUS�	(SURFACE LAYER)			MPT, PEAT��2.	DEPTH TO HIGH	<1	1-3	>3	DEEP TO WATER�	WATER TABLE�	AND (PERCHED�	APPARENT, FT)��3.	PONDING	V BRIEF, BRIEF	LONG	V LONG	PONDING��4.	FLOODING	FREQ	OCCAS	NONE OR RARE	INFREQUENT �	FREQUENCY				FLOODING��4a.	FLOODING	VERY BRIEF,	LONG	V LONG	PROLONGED�	DURATION	BRIEF			FLOODING��5.	SALINITY (MMHOS/	<4	4-8	8-16	EXCESS SALT�	CM) (SURFACE�	LAYER)��6.	SODIUM ADSORPTION	<13	13-30	>30	EXCESS�	RATIO 				SODIUM�	(SURFACE LAYER)��7.	PERCENT BY WEIGHT	<50	50-75	>75	TOO GRAVELLY�	>2MM (SURFACE				TOO COBBLY�	LAYER,				TOO STONY�	RESTRICTION�	FRACTION WITH�	HIGHEST PERCENT)��8.	SOIL TEMPERATURE	MESIC, FRIGID,	CRYIC, 	PERGELIC (WITH 	EXTREME SOIL�	REGIME	THERMIC, 	PERGELIC (WITH	MSST 2-5° C)	TEMPERATURE�		HYPERTHERMIC,	MSST >5° C)�		ISO�		TEMPERATURES�

��	(i)  Upland shrubs and vines for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing a diverse upland shrub and vine community.  The plants are adapted to soil conditions that are drier than those common in the moist riparian and wetland zones but that are not as dry as those in the upland desert area.



		(2)  These upland shrub and vine plant species are predominantly mesophytic and xerophytic and include some hydrophytic plants that are common in areas adjacent to riparian or wetland areas.  The adapted vegetation components are selected to meet the specific local food and cover habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-53, is intended to provide minimum soil restriction guidelines for the selection of sites for growing and managing upland shrubs and/or vines as wildlife habitat and not to reflect commercial or livestock grazing value.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing upland shrub and/or vine vegetation, either naturally or artificially established.  This information allows the user to plan and develop alternatives in site selection and to identify the upland shrubs and vines that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted upland shrub and vine species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no use restrictions and are favorable for all locally adapted upland shrub and vine species that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of climatically adapted upland shrub and vine species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the upland shrub and vine vegetation as wildlife habitat.  Existing tree cover should not influence the rating.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, cation exchange capacity, and reaction (pH).  The ability of each species to adapt to these criteria is generally too broad to be considered in this guide.  The selection of upland shrub and vine species based upon the above rating criteria are more adequately addressed at the local level.  In addition, the frequency and duration of flooding or ponding represent soil wetness characteristics that are necessary to promote the growth of adapted hydrophytic shrub and vine vegetation and are thus better addressed in one of the other guides.



		(6)  The management, reestablishment, or introduction of introduced or native upland shrub and vine species to provide a diverse vegetation community that meets select wildlife requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the woody species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of upland shrub and vine vegetation as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed, and in seed or mechanical rootstock planting, mechanical manipulation, and large animal hoof impact are affected.  Hard surfaces affect infiltration characteristics, seedling emergence, and survival.



	1a--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  They affect shallow rootstock, seedling emergence, and survival.  Selecting or managing the more drought-resistant species as ground cover is the best alternative.



	1b--A high content of organic matter affects the suitability of the soil as a seedbed, the rootstock medium, seedling emergence, and plant survival.



��

	2--A low available water capacity means that the ability of the soil to provide continual moisture to upland shrub and vine vegetation is lower than desirable.  A deficiency in soil moisture makes it more difficult for the plants to establish or survive naturally.  Drought-resistant shrub and vine species should be selected or supplemental irrigation should be planned for stand establishment and maintenance.



	3 & 4--Bedrock or cemented pans restrict the depth of shrub and vine root penetration.  Selecting shrub and vine species that have shallow root systems allows full use of the site.



	5--Excess water-soluble salts decrease the amount of moisture available to plants and thus restrict the growth of most plants.  This condition reduces species diversity and favors those plants that are more tolerant of salts.  Salts also reduce viable seed germination and seedling and rootstock survival.  The selection and management of upland shrub and vine species that are tolerant of saline conditions minimize the effect of the salts.



	6--High concentrations of exchangeable sodium causes poor physical soil conditions that restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often better to select a new site or select upland shrub and vine species that are tolerant of poor aeration and low water availability.



	7--Soil temperatures that are too warm or too cold, that cause permafrost, or that are too cool during the growing season restrict upland shrub and vine vegetative growth.  Native upland shrub and vine species are usually the best species to select for wildlife habitat.



	8--Soil that is too dry most of the time may not recharge soil moisture or sustain a diverse upland shrub and vine plant community.  Selecting drought-resistant upland shrub and vine species helps to overcome this limitation.  Supplemental irrigation may also be needed to sustain the plant community.



	9--A seasonal high water table can affect the establishment, growth, and survival of upland shrub and vine vegetation.  It results in poorly aerated soils.  Upland shrub and vine species that are tolerant of soil wetness are desirable for establishing wildlife habitat.



	10--A high concentration of rock fragments affects seedbed preparation and mechanical rootstock planting.  Natural regeneration and intensive management that protects and enhances the shrub and vine species are the best alternative practices.

�

Table 620-53  Upland Shrubs and Vines for Use as Wildlife Habitat.



			LIMITS		

RATING CRITERIA	WELL		POORLY		RESTRICTIVE�OR PROPERTY	SUITED	SUITED	SUITED		FEATURE

�1.	USDA TEXTURE	ALL OTHER	CL, SICL,	SIC, C, SC	TOO CLAYEY�	(SURFACE LAYER)	TEXTURES	SCL	��1a.	USDA TEXTURE	LFS, LVFS	LCOS, LS,	COS, S	TOO SANDY	�	(SURFACE LAYER)		FS, VFS		��1b.	USDA TEXTURE	MUCK, SP	HM, MPT	FB, PEAT	EXCESS�	(SURFACE LAYER)				HUMUS	��2.	AVAILABLE WATER	>0.10	0.05-0.10	<0.05	DROUGHTY�	CAPACITY (IN/IN)�	(AV. TO 40") (IN)	>4.0	2.0-4.0	<2.0��3.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING DEPTH	�	(HARD OR SOFT, IN)					��4.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING DEPTH	�	PAN (IN)					��5.	SALINITY (MMHOS/CM) 	<4	4-8	>8	EXCESS SALT�	(0-20")��6.	SODIUM ADSORPTION	<13	13-30	>30	EXCESS SODIUM�	RATIO (0-20")��7.	SOIL TEMPERATURE	MESIC, FRIGID,	CRYIC,	HYPERTHERMIC	EXTREME SOIL�	REGIME	ISO	THERMIC		TEMPERATURES�		TEMPERATURES��8.	SOIL MOISTURE REGIME	UDIC, XERIC,	ARIDIC (TORRIC)-	USTIC-ARIDIC	TOO ARID�		USTIC	USTIC, ARIDIC	(TORRIC),�			(TORRIC)-XERIC	XERIC-ARIDIC�				(TORRIC), ARIDIC �				(TORRIC)��9.	DEPTH TO HIGH WATER	>3	1.5-3	<1.5	WETNESS�	TABLE (PERCHED OR�	APPARENT, FT)���10.	PERCENT BY WEIGHT	<50	50-75	>75	TOO GRAVELLY,�	>2MM (SURFACE LAYER,				TOO COBBLY,�	RESTRICTION FRACTION				    OR�	WITH THE HIGHEST				TOO STONY�	PERCENT)�

��	(j)  Upland desertic shrubs and trees for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing a diverse upland desertic shrub community.  The plants are adapted to an arid or semiarid environment that is drier than that common to moist riparian and wetland zones and subhumid, humid, or tropical areas.  These upland desertic shrub and tree plant species are predominantly xerophytic and include some mesophytic shrubs that are common along transitional areas adjacent to riparian or wetland areas.



		(2)  The adapted vegetation components are selected to meet the specific local food and cover habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-54, is intended to provide minimum soil restriction guidelines for the selection of sites for growing and managing upland desertic shrubs and trees for wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing desertic shrub vegetation, either naturally or artificially established.  This information allows the user to plan and develop alternatives in site selection and to identify the upland desertic shrub and tree species that best meet wildlife habitat requirements.  Selection is made from a list of locally adapted upland desertic shrub and tree species that are drought resistant.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no use restrictions and are favorable for all locally adapted upland desertic shrub and tree species that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of climatically adapted upland desertic shrub and tree species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the upland desertic shrub and tree vegetation as wildlife habitat.  Existing cover should not influence the ratings.



		(5)  Ratings criteria not addressed in this guide include aspect, carbonates, and cation exchange capacity.  The ability of each species to adapt to these criteria is generally too broad to be considered in this guide.  The selection of upland desertic shrub and tree species based upon the above rating criteria is more adequately addressed at the local level.  In addition, the frequency and duration of flooding or ponding are not considered as rating criteria.  These factors represent soil wetness characteristics necessary to promote the growth of adapted hydrophytic shrub vegetation and thus are better addressed in one of the other guides.



		(6)  The management, reestablishment, or introduction of introduced or native upland desertic shrub or tree species to provide a diverse vegetation community that meets select wildlife requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the shrub and tree species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of upland desertic shrub or tree vegetation as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  They affect shallow rootstock, seedling emergence, and survival.  Selecting or managing the most drought-resistant species as ground cover is the best alternative.



	1a--Clayey surface layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually hard.  Timing and techniques that are used in preparing a seedbed, and in seed or mechanical rootstock planting, mechanical manipulation, and large animal hoof impact are affected.  Drying and crusting also affect infiltration characteristics, seedling emergence, and survival.



	2--A low available water capacity, as well as the timing and amount of precipitation, relates to the inability of the soil to provide continual moisture to shrubs.  A deficiency in soil moisture makes it difficult for the shrubs to establish or survive naturally.  Drought-resistant shrub species that have low moisture requirements should be selected or supplemental irrigation should be planned for stand establishment and maintenance.



	3--A seasonal high water table can affect the establishment, growth, and survival of upland desertic shrub vegetation.  It results in poorly aerated soils.  Upland desertic shrub species that are tolerant of soil wetness are desirable for establishing wildlife habitat.



	4--Excess water-soluble salts decrease the amount of moisture available to plants, restrict the growth of most plants, reduce species diversity, and favor those species that are more tolerant of salts.  They also reduce viable seed germination and seedling and rootstock survival.  The selection and management of upland desertic shrub species that are tolerant of saline conditions minimize the effect of the salts.



	5--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict plant growth.  Crusting and blocked pores reduce soil permeability and prolong soil wetness.  The use of soil amendments can sometimes alleviate the problem, but it is often better to select a new site or upland desertic shrub species that are tolerant of poor aeration and low water availability.



	6--Soils that are is too alkaline restrict plant growth and species composition, and the amount of the preferred species may be reduced.  Alkaline soils can have low amounts of phosphorous, iron, manganese, boron, and zinc available to plants.  The addition of soil amendments and/or the selection of shrub species that are tolerant to alkaline conditions are management considerations.



	7--Soil that is too moist most of the time is undesirable for upland desertic shrubs.  Other shrub vegetation that requires additional soil moisture tends to dominant areas of high precipitation by competing against and replacing the desertic shrub species.  The result is reduced desertic vegetation diversity and the elimination of the upland desertic plant community.  Selecting another site may be the best management alternative.



	8--Soil temperatures that are too hot or too cold or that are too cool during the growing season restrict the growth of desertic shrub vegetation.  Native desertic shrub species are usually the best alternative species to select for wildlife habitat.



	9--A high concentration of rock fragments adversely affects seedbed preparation and mechanical rootstock planting.  Natural regeneration and intensive management that protects and enhances the shrub species are the best alternative practices.
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Table 620-54  Upland Desertic Shrubs and Trees for Use as Wildlife Habitat.



			LIMITS		

RATING CRITERIA	WELL		POORLY		RESTRICTIVE�OR PROPERTY	SUITED	SUITED	SUITED		FEATURE

�1.	USDA TEXTURE	---	LCOS, LS, LFS,	COS, S	TOO SANDY�	(SURFACE LAYER)		LVFS, FS, VFS��1a.	USDA TEXTURE	ALL OTHER	SICL, CL,	SIC, C, SC	TOO CLAYEY�	(SURFACE LAYER)	TEXTURES	SCL��2.	AVAILABLE WATER	>0.10	0.05-0.10	<0.05	DROUGHTY�	CAPACITY (IN/IN)�	(AV. TO 40") (IN)	>4.0	2.0-4.0	<2.0��3.	DEPTH TO HIGH WATER	>5	3-5	<3	WETNESS�	TABLE (PERCHED OR�	APPARENT, FT)��4.	SALINITY (MMHOS/CM)	<4	4-8	>8	EXCESS SALT�	(0-20")��5.	SODIUM ADSORPTION	<13	13-30	>30	EXCESS SODIUM�	RATIO (0-20")��6.	REACTION (PH) (0-20")	<8.4	8.4-9.0	>9.0	TOO ALKALINE��7.	SOIL MOISTURE	ARIDIC (TORRIC)-	XERIC, USTIC	UDIC	TOO MOIST�	REGIME	USTIC, USTIC-�		ARIDIC (TORRIC),�		ARIDIC (TORRIC)-�		XERIC, XERIC-�		ARIDIC (TORRIC),�		ARIDIC (TORRIC)��8.	SOIL MOISTURE REGIME	FRIGID, MESIC,	CRYIC,	HYPERTHERMIC	EXTREME SOIL�		ISO	THERMIC		TEMPERATURES�		TEMPERATURES��9.	PERCENT BY WEIGHT	<50	50-75	>75	TOO GRAVELLY,�	>2MM (SURFACE LAYER,				TOO COBBLY,�	RESTRICTION FRACTION				    OR	�	WITH THE				TOO STONY�	HIGHEST PERCENT)�

��	(k)  Riparian shrubs, vines, and trees for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing shrubs, vines, and trees that are adapted to soil conditions that are wetter than those common in the drier upland areas.  The soils suitable for this habitat generally occur along flood plains, depressions, bottom lands, and areas adjacent to springs and seeps.  They are either saturated with water for some period during the year or are subject to periodic overflow from ponding or flooding.  The natural regeneration of many species may be dictated by the timing of stream, peak flow events.



		(2)  These plant species are predominantly hydrophytic and commonly include some mesophytic plants.  The adapted vegetation components are selected to meet the specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-55, is intended to provide minimum soil restriction guidelines for the selection of sites for growing and managing riparian shrubs, vines, and trees as wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing woody riparian vegetation.  This information allows the user to plan and develop alternatives in site selection and to identify the woody riparian species that best meet the wildlife habitat requirements.  The user is required to develop a list of locally adapted woody riparian shrub, vine, and tree species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted woody riparian vegetation that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of climatically adapted woody riparian species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the woody riparian vegetation as wildlife habitat.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, cation exchange capacity, and reaction (pH).  These properties are found to be too variable between adapted woody riparian species.  Species selection that is based upon the above information is more adequately addressed at the local level.  Rock fragment rating criterion also was not addressed.  In most cases the woody riparian species can be regenerated naturally or using hand planting techniques with little or no impact to the soil or existing vegetation, or new species can be introduced during optimum planting periods using mechanized methods.



		(6)  The introduction of woody riparian species or their reestablishment to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the woody species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of woody riparian vegetation as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Soils that have a low available water capacity do not have the ability to provide continuous moisture to woody riparian vegetation.  This consideration is especially important if the soil moisture recharge from either a seasonal high water table or overflow sources during the growing season is limited.  An available water capacity that is lower than is desirable makes it difficult for woody riparian vegetation to establish or survive naturally.  Woody riparian species that have low moisture requirements and that can withstand periodic wet soil conditions should be selected and managed.  Supplemental irrigation during dry periods should be planned to ensure stand establishment and maintenance.



	2--A seasonal high water table is important for the establishment and growth of woody riparian vegetation.  The selection of species that have root systems that can reach deeper water tables or that are adapted to drier soil conditions is desirable in establishing wildlife habitat.

��

Supplemental irrigation during the growing season may be required for stand establishment and maintenance.



	3--Ponding or water standing for prolonged periods can influence the time of planting, seedling emergence and stand survival during the growing season.  The selection of woody riparian species that are tolerant to saturated soil conditions and prolonged periods of ponding may minimize the impact of this limitation.



	4--Flooding from stream overflow, runoff, or high tides for extended periods adversely affects woody riparian vegetation.  Scouring of the surface or deposition result in degradation of existing plant communities.  The frequency, timing, and duration of flooding can influence the time of planting, seedling emergence, and stand survival during the growing season.  The selection of woody riparian species that are tolerant to prolonged periods of flooding may minimize the impact of this limitation.



	5--Excess water-soluble salts decrease the amount of moisture available to plants and restrict the growth of most plants.  They reduce viable seed germination and seedling survival.  The selection of woody riparian species that are tolerant of saline conditions minimizes the effect of the salts.



	6--High concentrations of exchangeable sodium cause poor physical soil conditions that restrict plant growth.  Crusting and blocked pores reduce soil permeability.  The use of soil amendments can sometimes alleviate the problem, but it is often better to select a new site or select woody riparian species that are tolerant of poor aeration and low water availability.  



	7--Soil temperatures that are too cold, that cause permafrost, or that are too cool during the growing season restrict woody riparian vegetation growth.  Native woody riparian vegetation is usually the best species to select for wildlife habitat.

�

Table 620-55  Riparian Shrubs, Vines, and Trees for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	AVAILABLE WATER	>0.08	0.05-0.08	<0-0.05	DROUGHTY�	CAPACITY (IN/IN)�	(AV. TO 40") (IN)	>3.2	2.0-3.2	<2.0��2.	DEPTH TO HIGH	<3	3-5	>5	DEEP TO WATER�	WATER TABLE (FT)�	(PERCHED AND�	APPARENT)��3.	PONDING	NONE	V BRIEF	LONG,	PONDING�			BRIEF	V LONG��4.	FLOODING	RARE, FREQ,	FREQ,	FREQ, OCCAS,	PROLONGED�		OCCAS, V BRIEF,	OCCAS, LONG	V LONG	FLOODING�		BRIEF��5.	SALINITY	<4	4-8	>8	EXCESS�	(MMHOS/CM)				SALT�	(SURFACE LAYER)��6.	SODIUM ADSORPTION	<13	13-24	>24	EXCESS�	RATIO				SODIUM�	(SURFACE LAYER)��7.	SOIL TEMPERATURE	MESIC, FRIGID,	CRYIC, PERGELIC	PERGELIC (WITH	EXTREME SOIL�	REGIME	THERMIC,	(WITH MSST	MSST <5° C)	TEMPERATURES�		HYPERTHERMIC,	>5° C)�		ISO�		TEMPERATURES�

��	(l)  Upland deciduous trees for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing deciduous trees that meet specific local habitat requirements for targeted and nontargeted species of wildlife. Commonly, deciduous trees are established through natural processes, are seeded, or are transplanted.  In general, they require better soil conditions than conifers.



		(2)  The intent of this guide, as shown in Table 620-56, is to provide minimum soil restriction guidelines for the selection of sites for growing upland deciduous tree species as wildlife habitat and is not to reflect commercial tree growth for timber harvest.  In reality, it is not uncommon for the two land use objectives to be met at the same time.



		(3)  This interpretation guide is of a more general nature.  It will provide suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing deciduous trees.  It allows the user to plan and develop alternatives in site selection and to identify the adapted tree species that best meet the wildlife habitat requirements.  The user is required to develop a list of locally adapted tree species.  Included in the list are native or introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted deciduous trees that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the establishment or growth of the trees and that some restrictive features limit its full potential.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the deciduous trees as wildlife habitat.



		(5)  Rating criteria not addressed in this guide are aspect, carbonates, cation exchange capacity, reaction (PH), salinity, and sodicity.  These properties are found to be too variable between adapted deciduous tree species and are better addressed independently at the local level when making the final selection of species.



		(6)  The introduction or reestablishment of deciduous trees to meet select wildlife habitat requirements is determined by a number of factors.  These factors are landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of a tree stand.  The guide addresses only those factors that relate primarily to the soil.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Soils that have a low available water capacity do not have the ability to provide continual moisture to deciduous trees.  This condition makes it more difficult for trees to establish or survive naturally.  Drought-resistant deciduous tree species that have low moisture requirements should be selected or supplemental irrigation should be planned for stand establishment and maintenance.



	2--A seasonal high water table can affect tree growth and survival.  It results in poorly aerated soils.  The selection of deciduous tree species that are tolerant of soil wetness is desirable for establishing wildlife habitat.



	3 & 4--Bedrock or cemented pans restrict the depth of tree root penetration and thus limit the growth potential of the trees.  These conditions result in windthrow and have other adverse affects on stand performance.  Selecting deciduous tree species that have shallow root systems allows full utilization of the site.



	5--Soil that is dry most of the time may not recharge soil moisture or sustain deciduous trees during the normal growing season.  Selecting drought-resistant deciduous tree species helps to overcome this limitation.  Supplemental moisture from irrigation may be necessary to provide water for tree establishment and maintenance.



	6--Soil temperatures that are too cold, that cause permafrost, or that are too cool during the growing season restrict tree growth.  Native trees are usually the best deciduous tree species to select and manage for wildlife habitat.

�

Table 620-56  Upland Deciduous Trees for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	AVAILABLE WATER	>0.10	0.05-0.10	<0.05	DROUGHTY�	CAPACITY (IN/IN)�	(AV. TO 40") (IN)	>4.0	2.0-4.0	<2.0��2.	DEPTH TO HIGH	>5	3-5	<3	WETNESS�	WATER TABLE		�	(PERCHED OR�	APPARENT, FT)��3.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING DEPTH�	(HARD OR SOFT, IN)��4.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING DEPTH�	PAN (IN)��5.	SOIL MOISTURE	UDIC, XERIC	USTIC	ARIDIC (TORRIC),	TOO ARID�	REGIME			ARIDIC (TORRIC)-�				USTIC, ARIDIC �				(TORRIC)- XERIC��6.	SOIL TEMPERATURE	MESIC, FRIGID,	CRYIC,	PERGELIC (WITH	EXTREME SOIL�	REGIME	THERMIC,	PERGELIC (WITH	MSST <5° C)	TEMPERATURES�		HYPERTHERMIC,	MSST > 5° C)�		ISO�		TEMPERATURES�

��	(m)  Upland coniferous trees for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing upland coniferous trees that meet specific local habitat requirements for targeted and nontargeted species of wildlife. The species include low stature conifers, such as yew and juniper.  Baldcypress is not included for interpretations use in this guide due to its unique water and soil moisture requirements.  Commonly, upland conifer trees are established through natural processes, are seeded, or are transplanted.  Many species of conifers often grow in soil conditions that are harsher than those required for hardwoods.



		(2)  The guide, as shown in Table 620-57, is intended to provide minimum soil restriction guidelines for the selection of sites for growing upland coniferous trees as wildlife habitat and not to reflect commercial tree growth for timber harvest.  In reality, it is not uncommon for the two land use objectives to be met at the same time.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing coniferous trees.  This information allows the user to plan and develop alternatives in site selection and to identify the adapted tree species that best meet the wildlife habitat requirements.  The user is required to develop a list of locally adapted tree species.  Included in the list are native or introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted coniferous trees that are used as wildlife habitat.  A SUITED rating implies that the site is suitable for the growth of climatically adapted coniferous trees for habitat and that some restrictive features limit its full potential.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the coniferous trees as wildlife habitat.



		(5)  Rating criteria not addressed in this guide are aspect, carbonates, cation exchange capacity, reaction (pH), salinity, and sodicity.  These properties are found to be too variable between adapted conifer tree species and are better addressed independently at the local level when making the final selection of species.  In addition, the frequency and duration of flooding or ponding are not considered as rating criteria.  Coniferous tree species, such as the baldcypress, that have specific water requirements can easily be handled in one of the other guides.



		(6)  The introduction or reestablishment of coniferous trees to meet select wildlife habitat requirements is determined by a number of factors.  These factors are landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of a tree stand.  The guide addresses only those factors that relate primarily to the soil.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Soils that have a low available water capacity do not have the ability to provide continual moisture to coniferous trees.  This condition makes it difficult for trees to establish or survive naturally.  Drought-resistant coniferous tree species that have low moisture requirements should be selected or supplemental irrigation should be planned for stand establishment and maintenance.



	2--A seasonal high water table adversely affects tree growth and survival.  It results in poorly aerated soils.  The selection of coniferous species that are tolerant of soil wetness is desirable for establishing wildlife habitat.



	3 & 4--Bedrock or cemented pans restrict the depth of tree root penetration and thus limit the growth potential of the trees.  These conditions result in windthrow and have other adverse affects on stand performance.  Selecting coniferous tree species that have shallow root systems allows full utilization of the site.



	5--Soil that is dry most of the time may not recharge soil moisture or sustain coniferous trees during the normal growing season.  Selecting of drought-resistant coniferous tree species helps to overcome this limitation.  Supplemental moisture from irrigation may be necessary to provide water for tree establishment and maintenance.



	6--Soil temperatures that are too hot or too cold, that cause permafrost, or that are too cool during the normal growing season restrict tree growth.  Native trees are usually the best coniferous tree species to select and manage for wildlife habitat.
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Table 620-57  Upland Coniferous Trees for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	AVAILABLE WATER	>0.08	0.05-0.08	<0.05	DROUGHTY�	CAPACITY (IN/IN)			�	(AV. TO 40") (IN)	>3.2	2.0-3.2	<2.0��2.	DEPTH TO HIGH	>3.5	1.5-3.5	<1.5	WETNESS�	WATER TABLE		�	(PERCHED OR�	APPARENT, FT)��3.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING DEPTH�	(HARD OR SOFT, IN)��4.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING DEPTH�	PAN (IN)��5.	SOIL MOISTURE	UDIC, XERIC,	ARIDIC (TORRIC)-	USTIC-ARIDIC 	TOO ARID�	REGIME	USTIC	USTIC, ARIDIC	(TORRIC), XERIC-�			(TORRIC)- XERIC	ARIDIC (TORRIC),�				ARIDIC (TORRIC)��6.	SOIL TEMPERATURE	MESIC, FRIGID,	THERMIC	HYPERTHERMIC,	EXTREME SOIL	�	REGIME	CRYIC, ISOMESIC	PERGELIC (WITH	PERGELIC (WITH	TEMPERATURES�			MSST >5° C),	MSST <5° C),�			ISOTHERMIC	ISOHYPER-�				THERMIC�

��	(n)  Freshwater wetland plants for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing wetland herbaceous vegetation and shrubs that are adapted to wet soil conditions.  Floating or submerged aquatics are excluded from use in this guide.  The soils suitable for this habitat generally occur adjacent to springs, seeps, depressions, bottom lands, marshes, or the backwater areas of flood plains, such as oxbow lakes, that are not directly affected by moving floodwaters.  Many areas are ponded for some period of time because of the accumulation of excessive moisture caused by runoff from the surrounding area.



		(2)  These plant species are predominantly hydrophytic and commonly include some mesophytic plants.  The regeneration of plant species is normally through natural progression.  The introduction of exotic species to enhance the habitat is an infrequent occurrence usually due to wet soil conditions during the period of optimum planting.  Generally, management is better directed towards enhancing or propagating existing species that are adapted to the soil conditions of the site and that meet a desired habitat need.  The adapted vegetation components are selected to meet specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-58, is intended to provide minimum guidelines for the selection of sites for growing freshwater wetland plants as wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  The interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing freshwater wetland vegetation.  This information allows the user to identify the freshwater wetland species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted wetland species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted freshwater wetland vegetation that are used as wildlife habitat.  A SUITED rating implies that the site is suited for the establishment or growth of climatically adapted freshwater wetland species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the freshwater wetland vegetation as wildlife habitat.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, and cation exchange capacity.  The adaptability of each species to these criteria is generally too broad to be considered in this guide.  Therefore, species selection based upon the above rating criteria is more adequately addressed at the local level.



		(6)  The criteria of slope, rock fragments, and soil temperature regime were also not addressed.  In most cases plant species may be regenerated and maintained naturally with little or no impact to the soil or existing vegetation, or new species may be introduced during optimum planting periods by mechanized or other methods.



		(7)  The management, reestablishment, or introduction of freshwater wetland species to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the freshwater wetland species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of freshwater wetland plants as wildlife habitat.



		(8)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  They affect seedling emergence and survival, especially after ponding and a lowering of the seasonal high water table.



	1a--A high content of organic matter affects the suitability of the soil as a seedbed, and seedling emergence and survival.  Also affected are soil moisture relationships during dry periods, fertility, subsidence, and plant root characteristics.



��

	2--Soils that are deep to a water table adversely affect the establishment and growth of wetland plant vegetation.  This condition is especially critical for shallow rooted species.  The management or selection of species that have deep root systems or that are adapted to drier soil conditions is desirable for establishing wildlife habitat.  Supplemental irrigation during the growing season may be required for stand maintenance.



	3--Ponding or standing water results in extended periods of saturated surface soils.  The time and duration of standing water can influence seedling emergence and plant survival during the growing season.  The selection and management of freshwater wetland species that are tolerant to saturated soil conditions and prolonged periods of ponding may minimize the impact of this limitation.



	4--Excess water-soluble salts decrease the amount of moisture available to plants and restrict the growth of the more desirable freshwater wetland species.  They reduce viable seed germination and seedling survival.  As a result of natural species selection and management, the more desirable freshwater wetland species may decrease in abundance and the less desirable salt-tolerant plants increase.



	5--A high concentration of exchangeable sodium causes poor physical soil conditions that restrict plant growth.  Crusting and blocked pores reduce soil air movement and soil permeability.  The use of soil amendments can sometimes alleviate the problem, but natural species selection and management may still tend to promote the less desirable species that are tolerant to poor aeration rather than the preferred freshwater wetland vegetation.  It is often better to select a new site.



	6--Soils that are too acid restrict plant growth, species composition, and the amount of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation, and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments and/or the selection of species that are tolerant to acid conditions are management considerations.



	6a--Soils that are too alkaline restrict plant growth, species composition, and the amount of preferred species.  They usually have low amounts of phosphorus, iron, manganese, boron, and zinc available to plants.  The addition of soil amendments and/or the selection of species that are tolerant to alkaline conditions are management considerations.

�

Table 620-58  Freshwater Wetland Plants for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	ALL OTHER	FS, VFS	COS, S, SG	TOO SANDY�	(SURFACE LAYER)	TEXTURES	��1a. 	USDA TEXTURE	MUCK, SP	FB, PEAT,	----	EXCESS HUMUS�	(SURFACE LAYER)		HM, MPT��2.	DEPTH TO HIGH	<1	1-3	>3	DEEP TO WATER�	WATER TABLE�	(PERCHED AND�	APPARENT, FT)��3.	PONDING	V BRIEF,	V LONG	----	PONDING�		BRIEF, LONG��4.	SALINITY	<2	2-4	>4	EXCESS SALT�	(MMHOS/CM)�	(SURFACE LAYER)��5.	SODIUM ADSORPTION	<8	8-13	>13	EXCESS�	RATIO (SURFACE				SODIUM�	LAYER)��6.	SOIL REACTION	6.0-8.4	4.5-6.0	<4.5	TOO ACID�	(PH) (0-40")��6a.	SOIL REACTION	----	----	>8.4	TOO ALKALINE�	(PH) (0-40")�

��	(o)  Irrigated freshwater wetland plants for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing wetland herbaceous vegetation and shrubs that are adapted to wet soil conditions.  Floating or submerged aquatics are excluded from use in this guide.  The purpose of the guide is to identify soils that have the best probability for success in maintaining the existing, naturally established marginal wetlands or in establishing new wetlands, including mitigation to replace existing wetlands.  It is accomplished through management practices for irrigation water and vegetation.  The soils suitable for this habitat generally occur in areas of cropland, previously cropped areas, and odd or marginal areas associated with cropland and wetlands.  Some areas may be subject to ponding for indefinite periods because of the accumulation of excessive moisture caused by runoff from the surrounding area.



		(2)  The plant species are predominantly hydrophytic and include some mesophytic plants that commonly occur on wetland sites.  The adapted vegetation components are selected to meet specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-59, is intended to provide minimum guidelines for the selection of probable sites for the irrigation and management of freshwater wetland plants as wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  The guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for irrigating and growing herbaceous vegetation and shrubs.  This information allows the user to identify the sites that have the best potential for establishing freshwater species that best meet the wildlife habitat requirements.  Plant selection is made from a list of locally adapted wetland species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use as an irrigated wetland site and are favorable for all locally adapted freshwater herbaceous vegetation and shrubs that are used as wildlife habitat.  A SUITED rating implies that the irrigated site is suitable and is favorable for the establishment or growth of climatically adapted freshwater wetland species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit the establishment, growth, maintenance, or performance of irrigated wetland and thus affect the value of the freshwater wetland herbaceous vegetation and shrubs as wildlife habitat.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, cation exchange capacity, and soil temperature regime.  The adaptability of each species to these criteria is generally too broad to be considered in this guide.  Therefore, species selection based on the above rating criteria are more adequately addressed at the local level.



		(6)  The management, reestablishment, or introduction of freshwater herbaceous vegetation and shrubs to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the freshwater wetland plants as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  They affect seedling emergence and survival, most commonly between periods of irrigation.



	1a--A high content of organic matter affects the suitability of the soil as a seedbed, and seedling emergence and survival.  Also affected are soil moisture relationships during dry periods, fertility, subsidence, and plant root characteristics.



	2--Soils that are deep to a water table adversely affect wetland plants, site selection, and the establishment and growth of vegetation.  Soil that have a seasonal high water table are desirable because in these areas irrigation water and irrigation frequency needed to maintain wetland conditions are reduced.  Freshwater wetland species that are suited to wet soil conditions are adversely affected by dry soil conditions.  These conditions are especially critical for shallow rooted species.  The management of irrigation water and the selection of species that are adapted to drier soil conditions help to overcome this limitation.



	3--Ponding or standing water results in extended periods of saturated surface soils which influence seedling emergence and plant survival during the growing season.  The selection and management of freshwater wetland species that are tolerant to saturated soil conditions and ponding minimize the impact of this limitation.



	4--Excess water-soluble salts decrease the amount of moisture available to plants and restrict the growth of the more desirable species.  They reduce viable seed germination and seedling survival.  As a result of natural species selection and management, the more desirable freshwater wetland species may decrease in abundance and the less desirable salt-tolerant plants increase.



	5--A high concentration of exchangeable sodium causes poor physical soil conditions that restrict plant growth.  Crusting and blocked pores reduce air movement and soil permeability.  Soil amendments can sometimes alleviate the problem, but natural species selection and management may still tend to promote the less desirable species that are tolerant to poor aeration rather than the preferred freshwater wetland vegetation.  It is often better to select a new site.



	6--Because of slope, some sites may require special practices to ensure a satisfactory freshwater wetland wildlife habitat.  If irrigation is a necessary requirement for maintaining adequate wetland vegetation, the use of borders, contour terraces, etc. are also required to maintain water control.  The maintenance of structures becomes more difficult as the slope increases.  The potential for soil erosion also increases.  If slope is extreme, it may be better to select an alternative site.



	7--Permeability that allows an excessive movement of water through the soil is undesirable.  Permeability that maintains wet soil conditions for extended periods, which are necessary for the growth and maintenance of wetland herbaceous vegetation and shrubs, is desired.



	8--Soils that are too acid restrict plant growth, species composition, and the amount of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation, and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments and/or the selection of species that are tolerant to acid conditions are management considerations.



	8a--Soils that are too alkaline restrict plant growth, species composition, and the amount of preferred species.  They usually have low amounts of phosphorus, iron, manganese, boron, and zinc available to plants.  The addition of soil amendments and/or the selection of species that are tolerant to alkaline conditions are management considerations.

�

Table 620-59  Irrigated Freshwater Wetland Plants for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	ALL OTHER	LCOS, LS,	COS, S, 	TOO SANDY�	(SURFACE LAYER)	TEXTURES	LFS, LVFS	FS, VFS��1a.	USDA TEXTURE	MUCK, SP	FB, HM, MPT	PEAT	EXCESS HUMUS�	(SURFACE LAYER)��2.	DEPTH TO HIGH	<3	3-5	>5	DEEP TO WATER�	WATER TABLE�	(PERCHED AND�	APPARENT, FT)��3.	PONDING	V BRIEF, BRIEF,	V LONG	----	PONDING�		LONG��4.	SALINITY 	<2	2-4	>4	EXCESS SALT�	(MMHOS/CM)�	(SURFACE LAYER)��5.	SODIUM ADSORPTION	<8	8-13	>13	EXCESS�	RATIO				SODIUM�	(SURFACE LAYER)��6.	SLOPE (PCT)	<3	3-8	>8	SLOPE��7.	PERMEABILITY	<0.2	0.2-6.0	>6.0	SEEPAGE�	(IN/HR) (0-40")��8.	SOIL REACTION (PH)	6.0-8.4	4.5-6.0	<4.5	TOO ACID�	(0-40")��8a.	SOIL REACTION (PH)	----	----	>8.4	TOO ALKALINE�	(0-40")�

��	(p)  Saline water wetland plants for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing saline-tolerant wetland herbaceous vegetation and shrubs that are adapted to wet soil conditions.  Floating or submerged aquatics are excluded from use in this guide.  The soils suitable for this habitat generally occur in saline-sodic affected areas adjacent to springs, seeps, depressions, bottom lands, and marshes or in the backwater areas of flood plains, such as oxbow lakes, that are not directly affected by moving floodwaters.  Many areas are ponded for some period of time because of the accumulation of excessive moisture caused by runoff from the surrounding area.



		(2)  These plant species are predominantly hydrophytic and commonly include some mesophytic plants.  The regeneration of plant species is normally through natural progression.  The introduction of exotic species to enhance the habitat is an infrequent occurrence usually due to wet soil conditions during the period of optimum planting.



		Generally, management is better directed towards enhancing or propagating existing species that are adapted to the saline-sodic soil conditions of the site and that meet a desired habitat need.  The adapted vegetation components are selected to meet specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-60, is intended to provide minimum guidelines for the selection of saline sites for growing and managing saline-tolerant herbaceous vegetation and shrubs as wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  The interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing saline water wetland vegetation.  This information allows the user to identify saline-tolerant wetland species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted wetland species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted saline-tolerant wetland vegetation that are used as wildlife habitat.  A SUITED rating implies that the site is suited for the establishment or growth of climatically adapted saline-tolerant wetland species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance of plants and thus affect the value of the saline-tolerant wetland vegetation as wildlife habitat.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, and cation exchange capacity.  The adaptability of each species to these criteria is generally too broad to be considered in this guide.  Therefore, species selection based upon the above rating criteria is more adequately addressed at the local level.  The criteria of slope, rock fragments, and soil temperature regime were also not addressed.  In most cases plant species may be regenerated or maintained naturally with little or no impact to the soil or existing vegetation, or new species may be introduced during optimum planting periods by mechanized or other methods.



		(6)  The management, reestablishment, or introduction of saline-tolerant wetland species to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of saline-wetland species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of saline-tolerant wetland plants as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  They affect seedling emergence and survival.



	1a--A high content of organic matter affects the suitability of the soil as a seedbed and seedling emergence and survival.  Also affected are soil moisture relationships during dry periods, fertility, subsidence, and plant root characteristics.



��

	2--Soils that are deep to a water table adversely affect the establishment and growth of wetland plants.  Desirable saline-tolerant wetland vegetation is adapted to wet soil conditions.  The management or selection of species that have deep root systems or that are adapted to drier soil conditions is more desirable.  Supplemental irrigation during the growing season may be required for stand maintenance.



	3--Ponding or standing water results in extended periods of saturated surface soils.  The time and duration of standing water can influence seedling emergence and plant survival during the growing season.  The selection and management of saline water wetland species that are tolerant to saturated soil conditions and ponding may minimize the impact of this limitation.



	4--Soils that have low concentrations of water soluble salts are not favorable to saline-tolerant species but are favorable to the growth and competition of species that are less tolerant of water-soluble salts.  This condition results in a reduction in the kind, amount, and proportion of desirable saline-tolerant species.  As a result of natural species selection and management of these sites, the desirable saline water wetland species may decrease in abundance and the less desirable freshwater wetland plants increase.



	5--A high concentration of exchangeable sodium causes poor physical soil conditions that help to maintain saline-tolerant vegetation communities.  Crusting and blocked pores restrict soil air movement and soil permeability.  These soil conditions reduce plant competition from the less saline-tolerant species.



	6--Soils that are too acid restrict plant growth, species composition, and the amount of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation, and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments and/or the selection of species that are tolerant to acid conditions are management considerations.



	6a--Soils that are too alkaline restrict plant growth, species composition, and the amount of preferred species.  They usually have low amounts of phosphorus, iron, manganese, boron, and zinc available to plants.  The addition of soil amendments and/or the selection of species that are tolerant to alkaline conditions are management considerations.

�

Table 620-60  Saline Water Wetland Plants for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	ALL OTHER	FS, VFS	COS, S, SG	TOO SANDY�	(SURFACE LAYER)	TEXTURES	��1a.	USDA TEXTURE	MUCK, SP	FB, HM,	----	EXCESS HUMUS�	(SURFACE LAYER)		MPT, PEAT��2.	DEPTH TO HIGH	<1	1-3	>3	DEEP TO WATER�	WATER TABLE�	(PERCHED AND�	APPARENT, FT)��3.	PONDING	V BRIEF,	V LONG	----	PONDING�		BRIEF, LONG��4.	SALINITY	>8	4-8	<4	LOW SALT�	(MMHOS/CM)�	(SURFACE LAYER)��5.	SODIUM ADSORPTION	>30	13-30	<13	LOW SODIUM�	RATIO�	(SURFACE LAYER)��6.	SOIL REACTION (PH)	6.0-9.0	4.5-6.0	<4.5	TOO ACID�	(SURFACE LAYER)					��6a.	SOIL REACTION (PH)	----	----	>9.0	TOO ALKALINE�	(SURFACE LAYER)�

��	(q)  Irrigated saline water wetland plants for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing saline-tolerant wetland herbaceous vegetation and shrubs that are adapted to wet soil conditions.  Floating or submerged aquatics are excluded from use in this guide.  The purpose of the guide is to identify soils that have the best probability for success in maintaining the existing, naturally established, saline water marginal wetlands or in establishing new saline water wetlands, including mitigation to replace existing wetlands.  It is accomplished by managing irrigation water and by planting saline-tolerant vegetation.  The soils suitable for this habitat generally occur in saline-sodic affected areas of cropland, previously cropped areas, odd areas associated with cropland, wildlands, and marginal areas associated with existing wetlands that are not directly affected by moving floodwaters.  Not included are sites that are wet due to past irrigation and management practices.  Some areas may be subject to ponding for indefinite periods because of the accumulation of excessive moisture caused by runoff from the surrounding area.



		(2)  The plant species are predominantly hydrophytic and include some mesophytic plants that commonly occur on wetland sites.  The adapted vegetation components are selected to meet specific local habitat requirements for targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-61, is intended to provide minimum guidelines for the selection of probable sites for the irrigation and management of saline-tolerant herbaceous vegetation and shrubs as wetland wildlife habitat and not to reflect commercial or livestock grazing values.



		(3)  The guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for irrigating and growing saline-tolerant herbaceous vegetation and shrubs.  This information allows the user to identify the sites that have the best potential for establishing saline-tolerant species that best meet the wildlife habitat requirements.  Plant selection is made from a list of locally adapted wetland species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions for growing saline-tolerant wetland herbaceous vegetation and shrubs as wildlife habitat.  A SUITED rating implies that the irrigated site is suitable and favorable for the establishment or growth of climatically adapted saline tolerant wetland species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit the establishment, growth, maintenance, or performance of irrigated plants and thus affect the value of the saline-tolerant wetland herbaceous vegetation and shrubs as wildlife habitat.



		(5)  Rating criteria not addressed in this guide include aspect, carbonates, cation exchange capacity, and soil temperature regime.  The adaptability of each species to these criteria is generally too broad to be considered in this guide.  Therefore, species selection based on the above rating criteria is more adequately addressed at the local level.



		(6)  The management, reestablishment, or introduction of saline-tolerant herbaceous vegetation and shrubs to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the saline water wetland plants as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Sandy surface layers are soft and loose, droughty, and generally low in fertility.  They affect seedling emergence and survival, most commonly between periods of irrigation.



	1a--A high content of organic matter directly affects the suitability of the soil as a seedbed and seedling emergence and survival.  Also affected are soil moisture relationships during dry periods, fertility, subsidence, and plant root characteristics.



	2--Soils that are deep to a water table adversely affect wetland plants, site selection, and the establishment and growth of vegetation.  Soils that have a seasonal high water table are more desirable in these areas because irrigation water and irrigation frequency can be reduced.  Saline-tolerant wetland species that are suited to wet soil conditions are adversely affected by dry soil conditions.  These conditions are especially critical for shallow rooted species.  The management of irrigation water and the selection of saline-tolerant species that are adapted to drier soil conditions help to overcome this limitation.



	3--Ponding or standing water results in extended periods of saturated surface soils, which influence seedling emergence and plant survival during the growing season.  The selection and management of saline-tolerant wetland species that are adaptable to saturated soil conditions and ponding minimize the impact of this limitation.



	4--Low concentrations of water-soluble salts cause site conditions that are unfavorable to saline-tolerant species but are favorable to the growth of and the competition from other species.  These conditions result in a reduction in the kind, amount, and proportion of desirable saline-tolerant species.  As a result of natural species selection and management of these sites, the more desirable saline water wetland species may decrease in abundance, and the less desirable freshwater wetland plant increase.



	5--A high concentration of exchangeable sodium causes poor physical soil conditions that help to maintain saline-tolerant vegetation communities.  Crusting and blocked pores restrict soil air movement and soil permeability.  These conditions reduce plant competition from the less saline-tolerant species.



	6--Because of slope, some sites may require special practices to ensure a satisfactory saline water wetland wildlife habitat.  If irrigation becomes a necessary requirement for maintaining adequate wetland vegetation, the use of borders, contour terraces, etc. are also required to maintain water control.  The maintenance of structures is more difficult as the percent of slope increases.  The potential for soil erosion also increases.  If slope is extreme, it may be better to select an alternative site.



	7--Permeability that allows an excessive movement of water through the soil is desirable.  Permeability that maintains wet soil conditions for extended periods, which are necessary for the growth and maintenance of saline-tolerant wetland herbaceous vegetation and shrubs, is desired.



	8--Soils that are too acid restrict plant growth, species composition, and the amount of preferred species.  Acid soils generally contain sulfuric acid, have low base saturation, and have the potential for aluminum and/or manganese toxicity.  The addition of soil amendments and/or the selection of species that are tolerant to acid conditions are management considerations.



	8a--Soils that are too alkaline restrict plant growth, species composition, and the amount of preferred species.  They have low amounts of phosphorus, iron, manganese, boron, and zinc available to plants.  The addition of soil amendments and/or the selection of species that are tolerant to alkaline conditions are management considerations.

�

Table 620-61  Irrigated Saline Water Wetland Plants for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	USDA TEXTURE	ALL OTHER	LCOS, LS,	COS, S, 	TOO SANDY�	(SURFACE LAYER)	TEXTURES	LFS, LVFS	FS, VFS��1a. 	USDA TEXTURE	MUCK, SP,	HM, MPT	FB, PEAT	EXCESS HUMUS�	(SURFACE LAYER)	MPT��2.	DEPTH TO HIGH	<3	3-5	>5	DEEP TO WATER�	WATER TABLE�	(PERCHED AND�	APPARENT, FT)��3.	PONDING	V BRIEF, BRIEF,	V LONG	----	PONDING�		LONG��4.	SALINITY	>8	4-8	<4	LOW SALT�	(MMHOS/CM)�	(SURFACE LAYER)��5.	SODIUM ADSORPTION	>30	13-30	<13	LOW�	RATIO				SODIUM�	(SURFACE LAYER)��6.	SLOPE (PCT)	<3	3-8	>8	SLOPE��7.	PERMEABILITY	<0.2	0.2-6.0	>6.0	SEEPAGE�	(IN/HR) (0-40")��8.	SOIL REACTION (PH)	6.0-9.0	4.5-6.0	<4.5	TOO ACID�	(SURFACE LAYER)��8a.	SOIL REACTION (PH)	----	----	>9.0	TOO ALKALINE�	(SURFACE LAYER)�

��	(r)  Sedge-grass tundra for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing sedge-grass tundra vegetation that is adapted to cold and wet soil conditions throughout the growing season.  Floating or submerged aquatics are excluded from use in this guide.  The soils suitable for this habitat are normally perennially frozen at shallow depths and are wet throughout the summer.  They generally occur in areas of excess water, depressions, and side slopes affected by seepage.  These areas may be found along coastlines, coastal lowlands, hills, foothills, ridges, mountains, and sometimes dunes.  Many areas are ponded for some period of time because of the spring thaw or the accumulation of excessive moisture caused by runoff from the surrounding areas.



		(2)  These perennial and annual grasslike species, grasses, and lichen species are water tolerant.  They are predominantly hydrophytic and include some mesophytic plants.  The regeneration of plant species is normally through natural progression.  Therefore, the plant species are usually native to the area.  At the present time, there is minimal or no human influence, such as by the introduction of exotic species.  Management is designed to return degraded areas to their potential or to maintain or increase the present vegetative cover and protect the vegetation from the impact of wildfires.  A reduction of sedge-grass cover by animal, human, or wildfire interference opens the soil to increased thermal heating.  This condition can cause a general lowering of the permafrost and the water table and thus result in potentially drier soil.  The result is that the effect of the water table on adapted plant species is reduced.  Such a situation can initiate a successional change in the vegetation community from the more desirable, water-tolerant sedge-grass species to a drier, woody shrub-moss dominated vegetation community.  The guide, as shown in Table 620-62, is intended to provide minimal guidelines for the identification and selection of potential sites for growing sedge-grass tundra as wildlife habitat.



		(3)  The interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing sedge-grass tundra vegetation.  This information allows the user to identify the sedge-grass species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted sedge-grass species.  Included in the list are native and introduced species, their suitability rating, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted sedge-grass vegetation as wildlife habitat.  A SUITED rating implies that the site is suited for the establishment or growth of climatically adapted sedge-grass species for habitat and that some restrictive features limit their full potential for plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the sedge-grass vegetation as wildlife habitat.



		(5)  A number of rating criteria are not addressed in this guide because of the lack of available information about the effect of other soil properties on sedge-grass communities.  As new information is available, rating criteria will be added to future updates of this guide.



		(6)  In most cases plant species may be regenerated and maintained naturally with little or no impact to the soil or existing vegetation by mechanical or other means.  The management and reestablishment of sedge-grass tundra species to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the sedge-grass tundra species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of sedge-grass tundra plants as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Soils that are deep to a water table adversely affect the establishment and growth of sedge-grass tundra vegetation.  Desirable sedge-grass vegetation is adapted to wet soil conditions, especially if it is shallow rooted species.  The management or selection of species that have root
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systems that can reach deep water tables or that are adapted to drier soil conditions is desirable.



	2--Soils that are deep to permafrost restrict sledge-grass tundra plants and affect their establishment and maintenance.  Most of these plants are shallow rooted and are dependent upon the permafrost to perch and maintain a water table at or near the soil surface during the growing season.  Lower or deeper permafrost layers cause associated water tables to decrease in depth.  The result is periodic drying and warming of the soil.  Thus other species are allowed to invade the site and ultimately replace the desired sedge-grass tundra species.  Management should include maintaining or raising the permafrost and any associated water table to desirable levels.



	3--Soil temperatures that are too warm during the growing season restrict sedge-grass tundra vegetative growth.  Local climatically adapted native species are usually the best alternative species to select for wildlife habitat.
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Table 620-62  Sedge-Grass Tundra for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	DEPTH TO HIGH	<1	1-2	>2	DEEP TO WATER�	WATER TABLE�	(PERCHED OR					�	APPARENT, FT)���2.	DEPTH TO	<20	20-40	>40	DEEP TO�	PERMAFROST�	(ICE) (IN)				PERMAFROST���3.	SOIL TEMPERATURE	PERGELIC	CRYIC	ALL OTHER SOIL	EXTREME SOIL�	REGIME			TEMPERATURE 	TEMPERATURES�				REGIMES�

��	(s)  Herbaceous tundra for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing herbaceous tundra vegetation that is adapted to cold and moist soil conditions that are drier than those common to the wetter sites of sedge-grass and tussock tundra.  The soils suitable for this habitat are normally moist throughout the summer months and may be perennially frozen at a moderately deep or deeper depth.  They are generally found on piedmont slopes, rolling hills and foothills and in some areas of dunes.  Many areas receive additional moisture from runoff during the spring thaw.



		(2)  These perennial and annual forb species are somewhat tolerant of periodic wet soil conditions.  They are predominantly mesophytic and include some hydrophytic plants.  The regeneration of plant species is normally through natural progression.  Therefore, the plant species are usually native to the area.  At the present time, there is minimal or no human influence, such as by the introduction of exotic species.  Management is designed to return degraded areas to their potential or to maintain or increase the present vegetative cover and protect the vegetation from the impact of wildfires.  A reduction of herbaceous tundra cover by animal, human, or wildfire interference opens the soil to increased thermal heating.  This condition can cause a general lowering of the permafrost and any associated perched water table and thus result in potentially drier soil, which influences the adaptability of the herbaceous species.  Invasion of the herbaceous tundra community by woody species and mosses can also increase the vegetation cover that protects the soil from solar radiation.  The result is a reverse effect of cooling the soil and raising the depth to permafrost.  These situations can initiate a successional change in the vegetation community from the more desirable herbaceous tundra species to species adapted to warmer and dryer conditions or to cooler and possibly wetter conditions.  The guide, as shown in Table 620-63, is intended to provide minimal guidelines for the identification and selection of sites and potential sites for growing herbaceous tundra as wildlife habitat.



		(3)  The interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing herbaceous tundra vegetation.  This information allows the user to identify the herbaceous tundra species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted herbaceous tundra vegetation as wildlife habitat.  A SUITED rating implies that the site is suited for the establishment or growth of climatically adapted herbaceous tundra species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the herbaceous tundra vegetation as wildlife habitat.



		(5)  A number of rating criteria are not addressed in this guide because of the lack of available information about the effect of other soil properties on herbaceous tundra communities.  As new information is available, rating criteria will be added to future updates of this guide.



		(6)  In most cases plant species may be regenerated and maintained naturally with little or no impact to the soil or existing vegetation by mechanical or other means.  The management and reestablishment of herbaceous species to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the herbaceous tundra species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of herbaceous tundra plants as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--A seasonal high water table can affect the establishment, growth, and survival of herbaceous tundra vegetation.  A water table that is usually perched above the permafrost results in poorly aerated soils.  Desirable herbaceous tundra vegetation is suited to moist, drained soil conditions.  Growing forb species that are tolerant of soil wetness allows full utilization of the site.



	2--Permafrost restricts the depth of forb root penetration and thus causes adverse affects on stand performance.  Growing forb species that have root systems that are adapted to shallower soil depths allows full utilization of the site.



	3--Soil temperatures that are too warm allow for unrestricted herbaceous tundra vegetative growth.  Native species are usually the best alternative species to select for wildlife habitat.
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Table 620-63  Herbaceous Tundra for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE �	(PERCHED OR�	APPARENT, FT)���2.	DEPTH TO	>40	20-40	<20	ROOTING DEPTH�	PERMAFROST�	(ICE) (IN)���3.	SOIL TEMPERATURE	PERGELIC	CRYIC	ALL OTHER SOIL	EXTREME SOIL�	REGIME			TEMPERATURE	TEMPERATURES�				REGIMES�

��	(t)  Tussock tundra for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing tussock tundra vegetation that is adapted to cold and seasonally wet soil conditions.  The soils suitable for this habitat are normally perennially frozen at shallow depths and are seasonally wet during the early to middle summer months.  They generally occur on piedmont slopes, footslopes, hills, foothills, ridges, and mountains.  Many areas receive excessive moisture as a result of runoff from the surrounding area after the spring thaw.



		(2)  These perennial grasslike species and mosses are water tolerant.  They are predominantly hydrophytic and include some mesophytic plants.  The regeneration of plant species is normally through natural progression.  Therefore, the plant species are usually native to the area.  At the present time, there is minimal or no human influence such as by the introduction of exotic species.  Management is designed to return degraded areas to their potential or to maintain or increase the present vegetative cover and protect the vegetation from the impact of wildfires.  A reduction of tussock tundra cover by animal, human, or wildfire interference opens the soil to increased thermal heating.  This condition can result in a general lowering of the permafrost and perched water table and thus cause potentially drier soil.  The result is that the effect of the perched water table on adapted plant species is reduced.  Such a situation can initiate a successional change in the vegetation community from the more desirable, water-tolerant tussock tundra species to a drier, woody shrub-moss dominated vegetation community.  The guide, as shown in Table 620-64, is intended to provide minimal guidelines for the identification and selection of potential sites for growing tussock tundra as wildlife habitat.



		(3)  The interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing tussock tundra vegetation.  This information allows the user to identify the tussock tundra species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted tussock tundra vegetation as wildlife habitat.  A SUITED rating implies that the site is suited for the establishment or growth of climatically adapted tussock tundra species for wildlife habitat and that some restrictive features limit their full potential for plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the tussock tundra vegetation as wildlife habitat.



		(5)  A number of rating criteria are not addressed in this guide because of the lack of available information about the effect of other soil properties on tussock tundra communities.  As new information is available, rating criteria will be added to future updates of this guide.



		(6)  In most cases the plant species may be regenerated and maintained naturally with little or no impact to the soil or existing vegetation by mechanical or other means.  The management and reestablishment of tussock tundra species to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the tussock tundra species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of tussock tundra plants as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Soils that are deep to a water table adversely affect the establishment and growth of tussock tundra vegetation.  Desirable grasslike species and moss vegetation is adapted to wet soil conditions, especially if it is shallow rooted species.  The management or selection of species that have deep root systems or that are adapted to drier soil conditions is more desirable for establishing habitat for wildlife.



	2--Soils that are deep to permafrost adversely affect the establishment and maintenance of tussock tundra vegetation.  The plants are shallow rooted and are dependent upon the permafrost to perch and maintain a water table at
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or near the soil surface during the growing season.  Lower or deeper permafrost layers cause associated water tables to decrease in depth.  The result is periodic drying and warming of the soil.  Thus other species are allowed to invade the site and ultimately replace the desired tussock tundra species.  Management should include maintaining or raising the permafrost and any associated water table to desirable levels.



	3--Soil temperatures that are too warm restrict tundra vegetative growth.  Native species are usually the best alternative species to select for wildlife habitat.
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Table 620-64  Tussock Tundra for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	DEPTH TO HIGH 	<1	1-1.5	>1.5	DEEP TO WATER�	WATER TABLE�	(PERCHED OR�	APPARENT, FT)���2.	DEPTH TO	<10	10-20	>20	DEEP TO�	PERMAFROST�	(ICE) (IN)				PERMAFROST���3.	SOIL TEMPERATURE	PERGELIC	CRYIC	ALL OTHER SOIL	EXTREME SOIL�	REGIME			TEMPERATURE 	TEMPERATURES�				REGIMES�

��	(u)  Upland shrub tundra for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing mainly medium and tall stature upland shrub tundra vegetation that is adapted to cold and moist soil conditions that are drier than those common on the wetter sedge-grass and tussock tundra sites.  The soils suitable for this habitat are normally moist throughout the summer months and may be perennially frozen where they are deep or very deep.  They generally occur along streams, drainageways, and footslopes on piedmont slopes, hills, foothills, ridges, and mountains.  Many areas receive additional moisture from runoff during the spring thaw.



		(2)  These upland shrub tundra species have an understory of forbs, grasses, grasslike plants, and mosses.  They are somewhat tolerant of periodic wet soil conditions.  They are predominantly mesophytic and include some hydrophytic plants.  The regeneration of plant species is normally through natural progression.  Therefore, the plant species are usually native to the area.  At the present time, there is minimal or no human influence, such as by the introduction of exotic species.  Management is designed to return degraded areas to their potential or to maintain or increase the present vegetative cover and protect the vegetation from the impact of wildfires.  A reduction of upland shrub tundra cover by animal, human, or wildlife interference opens the soil to increased thermal heating.  This condition can cause a general lowering of the permafrost and any associated perched water table and thus result in potentially drier soil, which influences the adaptability of the shrub species.  Loss of the medium and tall stature shrub component allows for the invasion of the short stature shrubs, grasses, grasslike plants, and mosses.  This invasion increases the direct ground cover and protects the soil from solar radiation.  The result is a reverse effect of cooling the soil and raising the depth to permafrost.  These situations can initiate a successional change in the vegetation community from the more desirable upland shrub tundra species to species adapted to warmer and drier conditions  or to cooler and possibly wetter conditions.  The guide, as shown in Table 620-65, is intended to provide minimal guidelines for the identification and selection of potential sites for growing upland shrub tundra.



		(3)  The interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the site for growing upland shrub tundra vegetation.  This information allows the user to identify the upland shrub tundra species that best meet the wildlife habitat requirements.  Selection is made from a list of locally adapted species.  Included in the list are native and introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted upland shrub tundra vegetation as wildlife habitat.  A SUITED rating implies that the site is suited for the establishment or growth of climatically adapted upland shrub tundra species for habitat and that some restrictive features limit their full potential of plant growth.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the upland shrub tundra vegetation as wildlife habitat.



		(5)  A number of rating criteria are not addressed in this guide because of the lack of available information about the effect of other soil properties on upland shrub tundra communities.  As new information is available, rating criteria will be added to future updates of this guide.



		(6)  In most cases plant species may be regenerated and maintained naturally with little or no impact to the soil or existing vegetation by mechanical or other means.  The management and reestablishment of upland shrub tundra species to meet select wildlife habitat requirements is determined by a number of factors.  The factors are landscape, climate, soil, vegetation, hydrology, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of the upland shrub tundra species.  The guide addresses only those factors that relate primarily to the soil.  It identifies the limitation and the soil restricting features that will have the most affect on the use of upland shrub tundra plants as wildlife habitat.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1--A seasonal high water table adversely affects the establishment, growth, and survival of upland shrub tundra vegetation.  A water table that is usually perched above the permafrost results in poorly aerated soils.  Desirable upland shrub tundra vegetation is suited to moist, drained soil conditions.  Growing upland shrub species that are tolerant of soil wetness allows full utilization of the site.



	2--Permafrost can restrict the depth of shrub root penetration, the growth potential of the woody plants, and stand performance.  Growing shrub species that have shallow root systems allows full utilization of the site.



	3--Soil temperatures that are too warm restrict upland shrub tundra vegetative growth.  Native species are usually the best alternative species to select for wildlife habitat.
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Table 620-65  Upland Shrub Tundra for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1.	DEPTH TO HIGH	>5	3-5	<3	WETNESS�	WATER TABLE�	(PERCHED OR�	APPARENT, FT)���2.	DEPTH TO	>60	40-60	<40	ROOTING DEPTH�	PERMAFROST�	(ICE) (IN)���3.	SOIL TEMPERATURE	PERGELIC	CRYIC	ALL OTHER SOIL	EXTREME SOIL�	REGIME			TEMPERATURE	TEMPERATURES�				REGIMES�

��	(v)  Soil used as burrow wildlife habitat component for burrowing mammals and reptiles.

		(1)  The soil is interpreted as a habitat component according to its potential to be used by mammals and specific species of reptiles that excavate burrows.  Burrows are considered a necessary part of specific local habitat requirements for certain targeted and nontargeted species of wildlife.  The guide, as shown in Table 620-66, is intended to provide guidelines in the identification and selection of sites that have the most potential for preserving, maintaining, or increasing local populations of these species.  Site identification of problem areas for control of pests, such as moles, ground squirrels, etc., is also another potential application of this guide.



		(2)  This interpretation guide is of a more general nature.  It is designed to be used in the planning process to identify areas of concern prior to the application of conservation practices.  Based upon the wildlife objectives, these areas can be avoided, practices can be adjusted to minimize damage to the burrow habitat, practices can be changed to overcome limitations by the presence of the burrows, or control measures can be used to eradicate pest species.  The guide does not take into account climate or soil temperature that may influence the presence or distribution patterns of a species.  The presence or absence of a species is determined at the local level.



		(3)  The interpretations provide suitability ratings and identify the dominant soil characteristics that influence the suitability of the site for burrowing mammals and reptiles.  This information allows the user to plan and develop alternatives in site selection by identifying the site that best meets the wildlife habitat requirements.  The user is required to develop a list of locally adapted wildlife species that excavate their own burrows and that utilize abandoned burrows to meet at least part of their habitat requirements.  This list may include many other mammals, reptiles, and/or bird species.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for use by locally adapted animal species as wildlife habitat.  Colonization and population densities may be above average if other habitat factors are not limiting.  A SUITED rating implies that the site is suitable as habitat to locally adapted animal species and that some restrictive features may limit the use of the site by burrowing species.  Colonization and population densities may be average for the area if the other habitat requirements are met.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, maintenance, or use of the site by burrowing species.  Colonization and population densities may be restricted in the area due to the limiting factors even though all of the other species habitat requirements are met.



		(5)  The final identification and selection of a site suitable for burrowing mammals, reptiles, and other species capable of utilizing abandoned burrows is determined by the limitation of the soil as it influences excavation, maintenance, and preservation of the burrows.  The guide identifies the soil restricting features that will have the most effect on habitat.



		(6)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Permafrost restricts the ability of the animal to excavate burrows and also affects the thermal comfort of the burrow.



	2--Flooding from stream overflow, runoff, or high tides adversely affects burrowing wildlife.  In areas subject to flooding, the burrowing mammals and reptiles are evicted, species are drowned, and the walls of the burrows may collapse or become filled with debris.  Any effort of the animals to return to the site is delayed until the floodwater has receded and the soils have dried sufficiently to allow renewed activity.



	3--Ponding or standing water adversely affects burrowing species.



	4--A seasonal high water table can affect burrowing species, restrict burrowing, and possibly cause drowning when the water table returns.  Caving or tunnel collapse may be a problem, especially in those parts of the soil affected by the capillary fringe.



	5--Sandy layers are soft and loose.  Burrow excavation and maintenance are problems due to reduced sidewall stability and the tendency for collapse.



	5a--Clayey layers are slippery and sticky when wet, are slow to dry, and, when dry, are usually 
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hard.  They affect the ability of the burrowing species to excavate.  Species that have habitat requirements for sites deeper than very shallow or shallow are most affected.



	5b--A high content of organic matter affects maintenance of the burrows due to reduced sidewall stability and the tendency to collapse.  Highly fiberous organic materials are difficult to burrow.



	6, 6a, & 6b--High concentrations of rock fragments adversely affect the excavation of soil by burrowing species.  The physical effort to dislodge or transport the rock fragments from the burrow may be beyond the abilities of many species.



	7, 8, & 9--Bedrock, a cemented pan, or dense layers adversely affect the potential depth of excavation by burrowing species.  The layers are either too hard or too dense for the species to excavate.
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Table 620-66  Soil Used as Burrow Wildlife Habitat Component for Burrowing Mammals and Reptiles.



			LIMITS		

RATING CRITERIA	WELL		POORLY		RESTRICTIVE�OR PROPERTY	SUITED	SUITED	SUITED		FEATURE

�1.	USDA TEXTURE	----	----	ICE	PERMAFROST��2.	FLOODING	NONE	RARE	OCCAS, FREQ	FLOODING��3.	PONDING	----	----	ANY ENTRY	PONDING��4.	DEPTH TO BEDROCK	>20	10-20	<10	DEPTH TO ROCK�	(HARD OR SOFT, IN)��5.	DEPTH TO CEMENTED	>20	10-20	<10	CEMENTED PAN�	PAN (IN)��6.	DEPTH TO HIGH	>3	1.5-3	<1.5	WETNESS�	WATER TABLE (FT)�	(PERCHED AND�	APPARENT)��7a.	USDA TEXTURE	VFSL, L, SIL,	COSL, LS,	COS, S, FS, VFS,	TOO SANDY�	(THICKEST LAYER,	SI, SL, FSL	LFS, LVFS	LCOS�	0-30")��7b.	USDA TEXTURE	----	SICL, CL,	SIC, C, SC	TOO CLAYEY�	(THICKEST LAYER,		SCL�	0-40")��7c.	USDA TEXTURE	----	HM, MUCK, SP,	FB, PEAT	EXCESS HUMUS�	(0-20")		MPT��8a.	PERCENT BY WEIGHT	<10	10-25	  >25	ROCK�	>3 (THICKEST				FRAGMENTS�	LAYER, 0-30")��8b.	PERCENT BY WEIGHT	<50	50-75	   >75	TOO GRAVELLY�	2MM-3" (0-30")��9.	DEPTH TO BULK	>20	10-20	<10	DENSE LAYER�	DENSITY >1.8 (G/CC)�	(IN)�

��	(w)  Soil used for crawfish aquaculture.

		(1)  The soil is interpreted for its potential to be used for shallow water impoundments necessary for aquaculture.  Crawfish culture areas have dikes that are at least 3 feet high and that are capable of maintaining water levels at 1.5 to 2.0 feet for optimum crawfish production.  The guide, as shown in Table 620-67, is intended to provide guidelines in the identification and selection of sites that have the best potential for implementation of aquaculture.  It is not intended to reflect potential crawfish production levels that are usually more directly related to other management techniques.



		(2)  The interpretation guide is designed to be used in the planning process to identify areas of concern prior to the application of practices.  Based on the objectives for the crawfish culture, problem areas can be avoided and practices adjusted to overcome limitations and maintain good water quality and management.  The guide does not take into account the quality of the water source used in aquaculture.  Water that has concentrations of soluble salts over .6 PPM, exchangeable sodium, or more than 3 PPM of soluble iron can affect the survivability of both the crawfish and the vegetation growth used as crawfish forage.  An additional concern is the potential for soil contamination at the site.



		(3)  The interpretations provide suitability ratings and identify the dominant soil characteristics that influence the suitability of the site for crawfish aquaculture.  This information allows the user to plan and develop alternatives in site selection.  Soils that are rated WELL SUITED have no restrictions to use and are favorable for crawfish aquaculture.  A SUITED rating implies that the site is suitable for crawfish aquaculture and that some restricting soil features may limit site maintenance, water management, crawfish populations, and/or vegetative growth for crawfish forage.  A POORLY SUITED rating indicates that the soil characteristics are such that they may severely limit the establishment and maintenance of crawfish and vegetation.  Use of the site may also require restrictive conservation practices to overcome water management or site maintenance limitations.  This rating can affect the value of the site for crawfish aquaculture.



		(4)  The final identification and selection of a site suitable for crawfish aquaculture is determined by the limitation of the soil.  The limitations are the soil features that influence material available for dike construction, site maintenance, water management, or the soil chemical properties that affect crawfish and their vegetative forage.  The guide identifies the soil restricting features that will have the most direct impact on crawfish aquaculture.



		(5)  The assumptions made about the rating criteria listed in the table are as follows:



	1--Soil temperatures that are too cold restrict the establishment and growth of crawfish populations and the required crawfish vegetation forage.



	2--Soils that are dry most of the time limit the availability of a reliable surface water source for use in the impoundments.  Supplemental ground water may be needed to sustain crawfish aquaculture.



	3--Soils that have sandy layers, excess humus, or gravelly material are unsuitable for the construction of dikes to impound water at the required levels for crawfish aquaculture due to material instability, piping, and the potential for structure collapse and ultimate failure.



	4 & 12--Excess movement of water through the soil results in water loss from the pond area and thus causes difficulty in maintaining the proper water levels.



	5--Slopes that are too steep require special practices to minimize problems with water management, structure, and soil erosion.  The maintenance of adequate crawfish aquaculture structures becomes more difficult as the slope increases.  If slope is extreme, it is better to select an alternative site.



	6--Excess water-soluble salts restrict the growth of vegetation favored by crawfish as forage.  Concentrations of soluble salts also contaminate the ponded water and adversely affect crawfish populations.



	7--High concentrations of exchangeable sodium cause poor soil conditions that restrict the growth of most plants.  They affect the establishment and growth of vegetation favored by crawfish for forage.



	8--Soils that are too acid restrict plant growth and thus reduce the amount of preferred vegetation.  Acid soils generally contain sulfuric acid, have low base saturation, and have the potential for aluminum and/or manganese toxicity.  Soil amendments are a management consideration.



	9--The absence of a seasonal high water table can affect crawfish aquaculture.  A seasonal high water table can provide a water source as well as reduce the need for additional outside water.  Shallow water tables help to reduce subsoil water losses and maintain pond depth.



	10 & 11--Soils that have bedrock or cemented pans restrict the use of the site for crawfish aquaculture because they lack sufficient overlying material for both dike construction and aquacultural practices.  Ponding over bedrock and cemented pans results in lateral seepage and wetness problems outside the site area.



	13--Floodwater that overtops the dikes causes changes in the controlled aquaculture water levels, deposits sediment, and contaminates water.  Dikes can breach or erode.  Loss of crawfish and their vegetative forage may result.
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Table 620-67  Soil Used for Crawfish Aquaculture.



			LIMITS		

RATING CRITERIA	WELL		POORLY		RESTRICTIVE�OR PROPERTY	SUITED	SUITED	SUITED		FEATURE

�1.	SOIL TEMPERATURE	THERMIC,	MESIC	FRIGID, CRYIC,	EXTREME SOIL�	REGIME	 HYPER-		PERGELIC	TEMPERATURES�		THERMIC��2.	MOISTURE REGIME	UDIC	USTIC	ARIDIC	TOO ARID��3.	UNIFIED (0-40 IN)	 --- 	 --- 	SP, SW	TOO SANDY�				OH, PT	EXCESS HUMUS�				GW, GP, GM, GC	TOO GRAVELLY��4.	PERMEABILITY (IN/HR)	<0.06	0.06-0.2	>0.2	SEEPAGE�	(20-60 IN,�	SLOWEST LAYER)��5.	SLOPE (PCT)	<1	1-3	>3	SLOPE��6.	SALINITY	<4	4-8	>8	EXCESS SALT�	(MMHOS/CM) (0-40 IN)��7.	SAR (0-40 IN)	 --- 	 --- 	>13	EXCESS�					SODIUM��8.	SOIL REACTION (pH)	>5.5	5.5-4.5	<4.5	TOO ACID�	(SURFACE LAYER)��9.	DEPTH TO HIGH	<2	2-3	>3	DEEP TO WATER�	WATER TABLE (FT)�	(PERCHED OR�	APPARENT)��10.	DEPTH TO CEMENTED	>60	40-60	<40	CEMENTED PAN�	PAN (IN)��11.	DEPTH TO BEDROCK	>60	40-60	<40	DEPTH TO�	(HARD OR SOFT, IN)				BEDROCK��12.	USDA TEXTURE	ALL OTHER	 --- 	GRAVELS,	SEEPAGE�	(ALL DEPTHS)	TEXTURES		SANDS, MARL,�				GYPSUM��13.	FLOODING	 --- 	 --- 	>3	FLOODING�	(DEPTH, FT)�

��	(x)  Upland mixed deciduous-conifer trees for use as wildlife habitat.

		(1)  The soil is interpreted as a medium for growing mixed deciduous-conifer trees that meet specific local habitat requirements for targeted and nontargeted species of wildlife. Commonly, deciduous trees are established through natural processes, are seeded, or are transplanted.  In general, better soil conditions are required for mixed stands to maintain the deciduous tree component; however, many of the conifer species adapt to harsher soil conditions.



		(2)  The intent of the guide, shown in Table 620-68, is to provide minimum soil restriction guidelines for the selection of mixed deciduous-conifer tree species for growing wildlife tree habitat and not to reflect commercial tree growth for timber harvest.  In reality, it is not uncommon for the two land use objectives to be met at the same time.



		(3)  This interpretation guide is of a more general nature.  It provides suitability ratings and identifies the dominant soil characteristics that influence the suitability of the soil to grow mixed deciduous-conifer trees.  This information allows the user to plan and develop alternatives in site selection and identify the adapted tree species that best meet the wildlife habitat requirements.  The user is required to develop a list of locally adapted tree species.  Included in the list are native or introduced species, their suitability ratings, and their ability to adapt to each restrictive feature.



		(4)  Soils that are rated WELL SUITED have no restrictions to use and are favorable for all locally adapted mixed deciduous-conifer trees as wildlife habitat.  A SUITED rating implies that the site is suitable as habitat and that some restrictive features limit its full potential.  A POORLY SUITED rating indicates that the soil characteristics are such that they may limit establishment, growth, maintenance, or performance and thus affect the value of the mixed deciduous-conifer trees as wildlife habitat.



		(5)  Rating criteria not addressed in this guide are aspect, carbonates, cation exchange capacity, reaction (PH), salinity, and sodicity.  These properties are too variable between adapted mixed deciduous-conifer tree species and are better addressed independently at the local level when making the final selection of species.  The frequency and duration of flooding or ponding are also not considered as rating criteria.  Tree species that have specific water requirements can easily be handled in one of the other guides.



		(6)  The introduction or reestablishment of mixed deciduous-conifer trees to meet select wildlife habitat requirements is determined by a number of factors.  These factors are landscape, climate, soil, vegetation, and time.  A limitation caused by any one of these factors can influence the adaptability, survival, growth, and vigor of a tree stand.  The guide addresses only those factors that relate primarily to the soil.



		(7)  The assumptions made about the rating criteria listed in the table are as follows:



	1a & 1b--A low available water capacity means that the ability of the soil to provide continual moisture to mixed deciduous-conifer trees is lower than is desirable.  This condition makes it more difficult for trees to establish or survive naturally.  Drought-resistant deciduous and conifer tree species that have low moisture requirements should be selected or supplemental irrigation should be planned for stand establishment and maintenance.



	2a & 2b--A water table that is high for extended periods during the growing season can affect tree growth and survival.  The selection of deciduous and conifer tree species that are tolerant of soil wetness are desirable for establishing wildlife habitat.



	3 & 4--Bedrock or cemented pans restrict the depth of tree root penetration and can thus cause windthrow and have other adverse affects on stand performance.  The selection of deciduous and conifer tree species that have shallow root systems allows full utilization of the site.



	5--Soils that are dry most of the time may not be able to recharge soil moisture and sustain deciduous and conifer trees during the normal growing season.  Selecting drought-resistant deciduous and conifer tree species helps to overcome this limitation.  Irrigation practices may be necessary for tree establishment and maintenance to obtain the desired wildlife habitat.

�

Table 620-68  Upland Mixed Deciduous-Conifer Trees for Use as Wildlife Habitat.



		WELL		POORLY	RESTRICTIVE�	RATING CRITERIA	SUITED	SUITED	SUITED	FEATURE	

�1a.	AVAILABLE WATER	>0.10	0.05-0.10	<0.05	DROUGHTY�	CAPACITY (UDIC	>4.0	2.0-4.0	<2.0�	SOILS, AVERAGE�	TO 40")�	(IN/IN) (IN)��1b.	AVAILABLE WATER	>0.10	0.05-0.10	<0.05	DROUGHTY�	CAPACITY (ARIDIC,	>6.0	3.0-6.0	<3.0�	XERIC, USTIC�	SOILS,�	AVERAGE TO 40")�	(IN/IN) (IN)��2a.	DEPTH TO HIGH	>5	3-5	<3	WETNESS�	WATER TABLE�	(PERCHED OR�	APPARENT, FT)��2b.	WATER TABLE	<1	1-2	>2	WETNESS�	DURATION�	(GROWING SEASON,�	MONTHS)��3.	DEPTH TO BEDROCK	>40	20-40	<20	ROOTING DEPTH�	(HARD OR SOFT, IN)��4.	DEPTH TO CEMENTED	>40	20-40	<20	ROOTING DEPTH�	PAN (IN)��5.	SOIL MOISTURE	UDIC, XERIC,	USTIC	ALL OTHER	TOO ARID�	REGIME	AQUIC		SUBGROUPS�

��620.15  Agronomic Practices.



	(a)  Fencing.

		(1)  Fencing is the construction and maintenance of barriers for the management of animals.  Fences are constructed using metal or wooden posts that are either treated or untreated to prevent rotting.  The posts are buried at least 2 feet into the soil with strands of wire suspended between the posts.



		(2)  The guide, as shown in Table 620-48, is used to rate the ease of setting posts, maintaining the wire tension, and estimating the replacement and maintenance cost.  Excavations for wooden posts are made by power auger or hand dug, metal posts are driven into the soil.



		(3)  Bedrock, cemented pan, and large and small stones influence the excavation of post holes and the driving of posts.  Flooding and depth to a seasonal high water table may restrict the season of construction.  Flooding also affects maintenance and replacement cost.  High water tables raise the maintenance cost and require deeper post settings.  High shrink-swell soils require deep post settings or rock jacks to maintain vertical post alignment.  Setting posts in permanently frozen soil may cause lose of the insulation qualities of the soil and result in thermokarst topography.  Post alignment and maintaining the desired wire tension are often difficult on sandy soils due to their low strength.  Soil blowing causes maintenance problems.  Frost action results in frost-heaving of the posts.  Steep slopes affect the use power augers and the delivery of supplies.  During the wet seasons surface creep on steep slopes increases maintenance.  Soil reaction and salinity affect the type of post selected and maintenance costs.



		(4)  Soil map units that contain more than 10 percent rock outcrops should be rated SEVERE.

�

Table 620-69  Fencing.



			LIMITS		

RATING CRITERIA	WELL		POORLY		RESTRICTIVE�OR PROPERTY	SUITED	SUITED	SUITED		FEATURE

�1.	USDA TEXTURE	 --- 	 --- 	ICE	PERMAFROST��1a.	TEXTURE (WEIGHT	 --- 	 --- 	SC, SIC, C	TOO CLAYEY�	AVE. 0-24")��1b.	TEXTURE (WEIGHT AV.	 --- 	SC, SIC, C	 --- 	TOO CLAYEY�	0-24", KAOLINITIC�	MINERALOGY AND�	OXIC SUBGROUPS,�	AND OXISOLS AND�	UDIC MOISTURE�	REGIME)��1c.	TEXTURE (WEIGHT	 --- 	LS, LCOS, VFS,	COS, S,	TOO SANDY�	AV. 0-24")		LFS, LVFS	FS��2.	FLOODING	NONE, RARE	OCCAS	FREQ	FLOODING��3.	DEPTH TO BEDROCK	 --- 	 --- 	<24	DEPTH TO ROCK�	(HARD OR SOFT, IN)��4.	DEPTH TO CEMENTED	 --- 	 --- 	<24	CEMENTED PAN�	PAN THICK (IN)��4a.	DEPTH TO CEMENTED	>20	10-20	<10	CEMENTED PAN�	PAN THIN (IN)��5.	WEIGHT PERCENT	<25	25-50	>50	TOO GRAVELLY�	2 mm-<3" (0-24")��5a.	WEIGHT PERCENT	<25	25-50	>50	TOO COBBLY�	3-10" (0-24")��5b.	WEIGHT PERCENT	<5	5-15	>15	TOO STONY�	>10" (0-24")��6.	SHRINK-SWELL	 --- 	 --- 	>6	SHRINK-SWELL�	THICKEST LAYER�	0-24", >12" �	THICK, LE (PCT)��

�

Table 620-69  Fencing (continued).



			LIMITS		

RATING CRITERIA	WELL		POORLY		RESTRICTIVE�OR PROPERTY	SUITED	SUITED	SUITED		FEATURE

�6a.	SHRINK-SWELL	 --- 	>6	 --- 	SHRINK-SWELL�	THICKEST LAYER�	0-24", <12" �	THICK, LE (PCT)��7.	PONDING	 --- 	 --- 	  +	PONDING��8.	DEPTH TO HIGH	>2.0	 --- 	<2.0	WETNESS�	WATER TABLE (FT)��9.	SLOPE (PCT)	<8	8-15	>15	SLOPE��10.	POTENTIAL FROST�	ACTION	 --- 	HIGH	 --- 	FROST ACTION��11.	SALINITY (MMHOS/CM)	 --- 	>8	 --- 	EXCESS SALT��12.	SOIL REACTION (pH)	 --- 	<3.5	 --- 	TOO ACID�

��	(b)  Tillage.

		(1)  Tillage is the use of mechanized equipment to disturb and to mix the soil usually to a depth of 3 to 12 inches from the surface.  Tillage occurs throughout the year while preparing for planting, controling weeds, and harvesting forage and field crops.



		(2)  The guide, as shown in Table 620-40, is used during the planning process to evaluate the timing, the ease, and the effectiveness of cultivation with tractor-pulled implements including the plow, disc, cultivator, and harrow.



		(3)  Rock fragments potentially damage equipment.  Ponding, flooding, and high water table affect the timing of tillage by limiting access to fields.  High clay content reduces effectiveness of of the tillage implements.



		(4)  Excess sodium or excess salt in the rooting zone limit crop growth after tillage.

�

Table 620-70  Tillage.



			LIMITS		

RATING CRITERIA	WELL		POORLY		RESTRICTIVE�OR PROPERTY	SUITED	SUITED	SUITED		FEATURE

�1.	USDA TEXTURE	 --- 	CL, SICL	SIC, C	TOO CLAYEY��2.	WEIGHT PERCENT	<5	5-35	>35	TOO COBBLY�	3-10"��2a.	WEIGHT PERCENT >10"	<5	5-15	>15	TOO STONY��3.	ORGANIC MATTER	>4	2-4	<2	CRUSTING�	CONTENT (%)��4.	DEPTH TO HIGH	>2	1-2	0-1	WETNESS�	WATER TABLE (FT)��4a.	PONDING	 --- 	 --- 	 +	PONDING��5.	FLOODING	NONE,	OCCAS	FREQ,	FLOODING�		RARE		��6.	SODIUM ADSORPTION			>12	EXCESS�	RATIO (GREAT GROUP)			(NATRIC)	SODIUM��7.	SALINITY	<4	4-8	>8	EXCESS�	(MMHOS/CM)				SALT��8.	PERMEABILITY (IN/HR)	>0.2	0.06-0.2	<0.06	PERCS�	(0-24")				SLOWLY��9.	WIND ERODIBILITY	 --- 	3, 4L, 4	1, 2	SOIL�	GROUP				BLOWING�
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