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Proposed Revisions to the future 12th Edition of Keys to Soil Taxonomy
Based on: ICOMANTH (International Committee for Anthropogenic Soils) Circular Letter 7.  Dr. John M. Galbraith, Virginia Tech. 

Black text in quoted text marks existing text in the 11th Ed. of the Keys, red text marks proposed insertions, and strikethrough mark proposed deletions.

Chapter 1. Changes Within the Definition of Buried Soils	1

Chapter 3. Changes to Horizons and Characteristics of Mineral soils	
Revise: Epipedons 	1

Changes to Diagnostic Horizons and Features for Both Organic and Mineral Soils 	
Add: Artifacts 	6
Add: Human-altered Material	6
Add: Human-transported Material 	7
Add: Manufactured Layer 	10
Add: Manufactured Layer Contact 	10
Add: Surface Mantle of New Soil Material 	10

Chapter 4. Changes to the Key to Soil Orders 	11

Chapter 5-16. Changes to Keys of Multiple Orders	12

Throughout Soil Taxonomy
Modify: Irregular Decrease in OC Criteria	16
Add: New Subgroups for Human-Altered and Human–Transported Soils	17

Chapter 17. Changes to Family Criteria 	
Add: Human-altered or Human-transported Material Class 	18
Modify: List of Root-limiting Layers 	22
Modify: Key to the Control Section for the Differentiation of Series	23
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Background:
	These proposals originate from Circular Letter 7 of ICOMANTH (International Committee for Anthropogenic Soils), a committee commissioned by USDA NRCS in 1988 to introduce differentiae and taxa for classification and survey of observed human-altered and human-transported (HAHT) soils. These soils form through profound, intentional alteration or transportation of materials, and do not include soils altered unintentionally or chemically treatment standard production agriculture practices. The charge of the committee was to introduce what have been called anthropogenic soils by others into US Soil Taxonomy, to facilitate mapping of urban areas, introduce new terms and materials into NASIS, allow meaningful interpretations for unique materials and soils, and ease establishment and correlation of new soil series. The adjectives human-altered and human-transported are preferred because all soil genesis processes are natural. Humans may generate new materials and add them to the environment, but humans only affect, they do not generate biogeochemical processes in natural settings where soils form (pointed out by Hari Eswaran, personal communication). These proposals attempt to distinguish HAHT soils from other soils based on field properties, a challenge posed by Richard “Dick” Arnold.
	An important aspect of Soil Taxonomy is that establishing soil series is easier if no new taxa above the family level must be created beforehand. Proposing a new series while proposing a new taxa at order, suborder, great group, or subgroup level requires supportive data and lengthy review, and still requires additions of classes at the family level to support important separations and produce unique interpretations. Interpretations for mapping are not based on higher taxa, but rather on properties recognized at the family level and below. Meanwhile, tentative series are “misclassified” into a taxon that is seldom appropriate, then they are reclassified at establishment. This is not conducive to progressive correlation during soil mapping. Adding a new family class for HAHT soils rather than trying to make them fit into classes created for prototypic (from Greek prōtos, first, ancestral, original) soils. Proposing new soil series by choosing among HAHT family classes, however, can be done easily and rapidly, with correlation and review conducted in a regionally-structured USDA-NRCS setting. Once established and data collection begins, the appropriate subgroup from a proposed set of standard choices is possible, and is supported by data. 
There is no intent to introduce a new soil order (a top-down approach). A top-down approach leads to branching and proliferation of taxa in order to reach the series level. The HAHT soils undoubtedly occur in all orders except Mollisols. The proposed changes will take place by adding new diagnostic materials characteristics and terms, at the subgroup and family level, leading to easy establishment of soil series. The intent of these proposals are to introduce taxa at family and subgroup levels only, a bottom-up approach. The bottom-up approach allows multiple choices of family classes to differentiate series in urban and rural landscapes, yet minimizes proliferation of new taxa. The bottom-up approach preserves existing taxa and concepts at higher levels that are proven, and does not lead to the splitting of existing series concepts.  However, as we correlate and add new series, produce soil surveys, populate data in NASIS, and add standards in the USDA-NRCS soil survey program, the subgroups for HAHT soils can later be separated at higher levels of the classification system.
Although emphasis is placed on the USDA-NRCS soil survey program, the proposed changes should apply globally. Supporting and improving the system that supports and updates soil taxonomy has allowed it to be useful in increasingly more countries, proof that the concept is valid and not exclusive to global use. The proposals will make it easier for new users of soil taxonomy to begin using the system and propose soil series and produce interpretive maps. A very important basis for these proposals is that when a Universal Soil Classification system is created, it will require correlation between systems. Finding HAHT soils would be confusing if almost all are classified at various levels of taxa from suborder through subgroup. Finding HAHT soils would be even more difficult if they are recognized only at the series level. There are almost 24,000 series and no facility to consistently identify to identify if they contain evidence of human-altered or human-transported properties besides individual inspection. However, it will be easy to query for and then correlate these soils if they occur in meaningful family classes and a few standard subgroups.


Summary of proposed changes:

1.  Soil series in the USDA-NRCS soil classification database reveal that established and tentative series exist in only a few taxa set up for HAHT soils, primarily in Arents suborder. The Torriarents and Xerarents are deeply plowed agricultural soils, while Ustarents and Udarents form in mine or dredge soil. Arents group soils that have little in common. This proposal would move those soils to a subgroup and family level of recognition but preserve their concepts, limits, and use on existing maps. 
2.  There are other mine soils in the Udorthents great group, many in the Typic subgroup. Series from urban surveys are tentatively set up as Typic Udorthents or Typic Dystrudepts. These proposals will allow specificity and narrow interpretation groups. 
3.  There are HAHT soils that fit existing criteria for epipedons that they were not intended to qualify for. Proposed revisions will make the epipedons other than plaggen and anthropic exclusive of HAHT materials. The definition of anthropic epipedon has been revised, but it is too broadly defined. Rather than adding four new types of anthropic epipedons, and causing revisions in existing keys, high and low carbon varieties can be recognized at subgroup levels. 
4.  Many HAHT soils are recently altered and have buried horizons and irregular decreases in organic carbon with depth. The criteria that would lead to identification in Fluvents suborder, Fluventic, and Cumulic subgroups have been modified to prevent misleading inclusion with water-transported materials. 
5.  New materials and characteristics are proposed for chapter 3, a major modification to the definition of buried soils, a new family class, and a standard set of subgroups are proposed that easily identify soils as HAHT. 

There have been 7 circular letters distributed internationally. The 7th Circular letter, and any revisions to the proposals within, is the last circular letter. Earlier letters introduced new terms, new horizon nomenclature, and new standards into NASIS that complimented existing standards or added to them. Those changes have been tested and found acceptable. This set of proposed changes includes reference to changes in an ad-hoc proposal to amend Part 629 (Glossary of geomorphic Terms) in the National Soil Survey Handbook and NASIS. With these proposals, ICOMANTH will conclude activity. The 7th Circular is the cumulative endpoint of over 14 years of efforts, numerous publications, and several soil surveys from many contributors. Further work will be needed to improve the proposed HAHT family classes, clarify how they are to be measured and identified, revise their order or add new ones, and refine description of artifacts. These proposals must be tested to see if they support a system for making and interpreting soil surveys. 
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CHAPTER 1. CHANGES TO THE DEFINITION OF “BURIED SOILS”

Purpose: Update the definition of buried soils. Background: The changes are to clarify the three distinct types of materials and deposits that overlie a buried soil. The three types are: a plaggen epipedon (always 50 cm or more thick); a deposit of human-transported material 50 cm or more thick; or a surface mantle of new soil material of 30 to 50 cm thickness. The first two of these are human -transported materials, the last is a recent deposit of soil material (e.g., a recent floodplain deposit) that meets the definition of a “surface mantle” in Soil Taxonomy. Presently, only the mantle and a plaggen epipedon are part of the definition of material above buried soils. The plaggen epipedon as defined meets the definition of human-transported material as proposed in this document. Other human-transported materials over buried diagnostic horizons fulfills the same intent in identifying buried soils as originally defined in Soil Taxonomy, and should be added to the list, with a minimum thickness the same as the plaggen epipedon. A sliding thickness is set up for a mantle of new material, and the definition of a mantle requires the presence of C horizon material at the base. No such requirement is needed for plaggen epipedon or human-transported material because they contain other diagnostic evidence. It seems simpler to users to set the minimum thickness of materials to a standard 50 cm. I do not anticipate any changes to existing soil series or splitting of existing series.

Proposed Action 1: Change the following parts of the definition of buried soils on page 2. 

“A buried soil is composed of one or more genetic horizons which are covered with one of the following: 
1. A plaggen epipedon; or 
2. A deposit of human-transported material 50 cm or more thick; or 
3. A surface mantle of new soil material (defined below). a surface mantle of new soil material that either is 50 cm or more thick or is 30 to 50 cm thick and has a thickness that equals at least half the total thickness of the named diagnostic horizons that are preserved in the buried soil. The minimum thickness of the a mantle is either:
a.  50 cmor more; or 
b.  30 to 50 cm, and this thickness equals at least half the total thickness of the named diagnostic horizons that are preserved in the sequence of buried genetic soil horizons.  
A surface mantle of new soil material that does not meet the minimum thickness for buried soils can be used to establish a phase of the mantled soil or even another soil series if the mantle affects the use of the soil.
Any horizons or layers underlying a plaggen epipedon are considered to be buried.”

CHAPTER 3. CHANGES TO HORIZONS AND CHARACTERISTICS OF MINERAL SOILS 

1) Purpose: Update and standardize definitions of anthropic, mollic, plaggen and umbric epipedons with regards to artifacts and phosphorus. Background: All parts of anthropic epipedons are required to be moist for less than 90 days (cumulative) in normal years during times when the soil temperature at a depth of 50 cm is 5 oC or higher, unless the soil is irrigated. Mollic epipedons are required to be moist for 90 days (cumulative) or longer without irrigation. This was introduced to prevent some irrigated fields in arid areas from being mollic, even if they met all other mollic criteria. Human-transported materials with properties of a mollic epipedon were also meant to be excluded. However, the definition of mollic and anthropic epipedons are not exclusive as now written. The moisture requirement does not allow anthropic epipedons to be identified on kitchen middens or shell mounds in areas where they are moist and are not irrigated, even though theses soils are known to occur in moist climates. Since mollic epipedons must be moist if not irrigated, there is no need to limit anthropic epipedons by moisture or irrigation criteria.
Artifact presence is part of the definition of a plaggen epipedon, but not an anthropic epipedon, where they are often found in even greater abundance. Anthropic and mollic epipedons have considerable overlap in physical and chemical properties, and absence of artifacts in mollic epipedons can be used to distinguish the two more reliably than measuring Phosphorus (P) content. Artifact presence should be added to Anthropic epipedons in place of P criteria, and prevented in mollic epipedons in place of P criteria. There is no evidence that any P content limit can reliably separate anthropic from mollic and umbric epipedons, especially because of high rates of manure (e.g., poultry litter) being applied in some fields, and because some soils form over high-phosphate bedrock. 
There is an apparent flaw in logic where mollic and umbric are allowed to have irregular decrease in P with increasing depth below the epipedon, whereas the anthropic is not. Lab data demonstrates that an irregular change in P content below the surface is normal for kitchen midden soils by their nature of deposition and formation, so a revision is needed. An original intent of Soil Taxonomy was to identify anthropic epipedons based on higher P content due to human inputs relative to epipedons like mollic and umbric. As currently written, there is no upper P limit on mollic or umbric provided that either the P content decreases irregularly with increasing depth below the epipedon, or nodules are within the epipedon. The problem is exposed when an anthropic epipedon with extremely high P content in a thick humid kitchen midden soil may meet all parts of the definition of a mollic epipedon but fail to meet the definition of an anthropic epipedon. Using P content to separate some mollic and umbric epipedons from some anthropic epipedons now seems to be a moot point that manures, biosolids, biochar, and P fertilizer are being applied at high rates on agricultural soils. The P criteria should be removed from both mollic, umbric, and anthropic and replaced with archaeological evidence (e.g., presence of artifacts) to separate profoundly human-altered or human–transported epipedons from mollic and umbric epipedons. 
The properties of the anthropic epipedon are highly variable since they occur across the globe and form by a variety of processes over variable amounts of time. Therefore it does not seem necessary to limit the color or organic carbon properties of the diagnostic horizon or layer. The properties can be defined at the subgroup level or below (as they are for the ochric epipedon). 
The following modifications preserves the intent of the definition of the former anthropic, mollic, plaggen, and umbric epipedons but are proposed to clearly separate the epipedons. The following changes keep recent over-application of manures and P fertilizers from changing epipedons and classification at the soil series and higher levels. Preservation of the classification of existing soil series and prevention of changing the classification of a soil by an agricultural practice in the plow layer is followed here.

Proposed Action 2: Insert the following definition before the required characteristics for the anthropic epipedon on page 5, inserted between the headers labeled “Anthropic Epipedon” and “Required Characteristics”.
Anthropic epipedons form in human-altered or human-transported material (defined below). They often occur on anthropogenic landforms and microfeatures as described in an ad hoc proposal to amend the National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms (e.g., fill or middens) or occur in human-transported materials above them. They may also occur in soils that have long-term usage for agriculture. The material that the anthropic epipedon forms in has not been modified by long-term manuring as the material in the plaggen epipedon has. A map unit delineation of soils with anthropic epipedons often have straight-sided, rectangular or geometric landscape units, or are higher than the adjacent soils by as much as or more than the thickness of the anthropic epipedon. The anthropic epipedon formed at the surface, but may now be old enough or buried so that some part now meets the definition of some other diagnostic horizon.

Proposed Action 3: Modify the definition of the anthropic epipedon on pages 5 and 6. 

Anthropic Epipedon
Required Characteristics
The anthropic epipedon consists of mineral soil material that shows some evidence of disturbance intentional alteration by human activity. After mixing the properties of the upper 18 cm of the mineral soil, or of the whole mineral soil if its depth to a densic, manufactured layer, lithic, or paralithic contact, a petrocalcic horizon, or a duripan (all defined below) is less than 18 cm, the anthropic epipedon has the following properties:
1.   When dry, has either or both of the following: 
a.   Structural units with a diameter of 30 cm or less or secondary structure with a diameter of 30 cm or less; or
b.   A moderately hard or softer rupture-resistance class; and
2.   Rock structure, including fine stratifications (5 mm or less thick), in makes up less than one-half of the volume of all parts, and any rock structure present does not directly underlie either a plow player or a depth of 18 cm, whichever is deeper; and
2.   Evidence of long-continued manuring in a human-made surface layer 50 cm or more thick is absent (i.e., does not meet the requirements of a plaggen epipedon); and
3.   Consists of human-altered or human-transported material (defined below), and has one or more of the following:
a.   Artifacts in some part; or
b.   Evidence that being modified by human-applied organic amendments (e.g., surface applications of char, charcoal, or cooking ashes were made to enhance fertility or water-holding capacity) has sustainably altered the physical and chemical properties; or 
c.   Anthraquic conditions; and …
54.   The minimum thickness of the epipedon is as follows:
a.   10 cm if it is directly The entire thickness of material above a densic contact, manufactured layer contact, lithic contact, paralithic contact, petrocalcic horizon, or duripan (all defined below) if one of these occurs within 25 cm of the soil surface; or
b.   25 cm; and 
c.   The horizon or layer directly beneath 18 cm or the plow layer (whichever is deeper) meets one of the requirements in part 3 of this definition; and 
5.   The soil does not meet both the color and organic-carbon content requirements of a mollic epipedon; and
6.  ….
6.   Has more organic carbon (excluding carbon older than Pleistocene-age) than a horizon below; and
7.   The n value (defined below) is less than 0.7.” 

Proposed Action 4: Change item 7 of the definition of the mollic epipedon on page 8 and the umbric epipedon on page 9.

“Mollic Epipedon
Required Characteristics
The mollic epipedon consists of mineral soil materials not human-altered or human-transported material (defined below) and, ….”

7.   Phosphate:
a. Content less than 1,500 milligrams per kilogram by citric-acid extraction; or
b. Content decreasing irregularly with increasing depth below the epipedon; or
c. Nodules are within the epipedon; and
7.   Does not contain any of the following:
a.   Artifacts (more than incidental debris or trash) in some part; or
b.   Evidence of being modified such that human-applied organic amendments (e.g., surface applications of bone for raising P levels, or char and charcoal produced by pyrolysis added to enhance fertility or water-holding capacity) profoundly altered the physical and chemical properties; or 
c.   Anthraquic conditions; and”

“Umbric Epipedon
Required Characteristics
The umbric epipedon consists of mineral soil materials not human-altered or human-transported material (defined below) and, ….”

7.   Phosphate:
a. Content less than 1,500 milligrams per kilogram by citric-acid extraction; or
b. Content decreasing irregularly with increasing depth below the epipedon; or
c. Nodules are within the epipedon; and
7.   Does not contain any of the following:
a.   Artifacts (more than incidental debris or trash) in some part; or
b.   Evidence of being modified such that human-applied organic amendments (e.g., surface applications of bone for raising P levels, or char and charcoal produced by pyrolysis added to enhance fertility or water-holding capacity) profoundly altered the physical and chemical properties; or 
c.   Anthraquic conditions; and”

Proposed Action 5: Change the following parts of the definition of plaggen epipedon on page 8.

“The plaggen epipedon consists of mineral soil materials and meets the following:
1.   It Occurs on lLocally raised landforms surfaces (as described in an ad hoc proposal to amend the National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms) produced by long-term additions of manure and contains one or both of the following:
a.   Artifacts ; or
b.   Spade marks below a depth of 30 cmthroughout; and
2.   Colors with a value of 4 or less, moist, 5 or less, dry, and chroma of 2 or less; and
3.   An organic-carbon content of 0.6 percent or more throughout; and
4.   A thickness of 50 cm or more of human-altered or human-transported materials derived from manure; and
5.   Some part of the epipedon is moist for 90 days or more (cumulative) in normal years during times when the soil temperature at a depth of 50 cm below the soil surface is 5 oC or higher, if the soil is not irrigated.”

Proposed Action 6: Change the following parts of the definition of folistic, histic, and melanic epipedons starting on page 6.

“Folistic Epipedon
Required Characteristics
The folistic epipedon is defined as a layer (one or more horizons) that is saturated for less than 30 days (cumulative) in normal years (and is not artificially drained) and either:
1.   ….
c.   8 + (clay percentage divided by 7.5) percent or more if the mineral fraction contains less than 60 percent clay; and
3.   Does not meet the definition of an anthropic epipedon (i.e., is not human-altered or human-transported material).”

“Histic Epipedon
Required Characteristics
The histic epipedon is a layer (one or more horizons) that is characterized by saturation (for 30 days or more, cumulative) and reduction for some time during normal years (or is artificially drained) and either:
1.   …
c.    8 + (clay percentage divided by 7.5) percent or more if the mineral fraction contains less than 60 percent clay; and
3.   Does not meet the definition of an anthropic epipedon (i.e., is not human-altered or human-transported material).”

“Melanic Epipedon
Required Characteristics
The melanic epipedon has both all of the following:
1.   …
c.    6 percent or more organic carbon as a weighted average and 4 percent or more organic carbon in all layers; and
3.   Does not meet the definition of an anthropic epipedon (i.e., is not human-altered or human-transported material).” 

2) Purpose: Add definition of Artifacts. Background: Artifacts may be added to the soil and occur in or on the soil and should be described if they become part of the soil and are durable enough to persist (resist weathering and leaching) for a few decades or more, to prevent soil descriptions become outdated and soil series concepts become based on transient properties.  From a practical purpose, artifacts that become part of the soil should be first split into categories that relate to human safety concerns, and then into categories that relate to their properties and behavior as part of the soil.  These categories are defined below and may lend themselves to the creation of new differentiae and new classes in Soil Taxonomy in the future. 
Proposed Action 7: Add definition of Artifacts to Chapter 3.
Artifacts
Artifacts (L. arte, by skill, and factum, to do or make) are materials created, modified, or transported from their source by humans usually for a practical purpose in habitation, manufacturing, excavation, or construction activities.  Examples of artifacts include: treated and untreated wood products, liquid petroleum products, coal combustion by-products, asphalt, fibers and fabrics, bricks, cinder blocks, concrete, plastic, glass, rubber, paper and cardboard, iron and steel, altered metals and minerals, sanitary and medical waste, garbage, and landfill waste.  Artifacts are already mentioned in Soil Taxonomy in the description of the epipedons (Soil Survey Staff, 1999, p. 26-28) but are not yet defined.  
3) Purpose: Add definition of Human-altered materials to Chapter 3. Background: Human-altered materials are required for the definition of the proposed new family of Human-altered or -transported Material Class (below). Therefore it should be identified in Chapter 3 under Horizons and Characteristics Diagnostic for Both Mineral and Organic Soils starting on page 23. There are proposed additional uses of the term in the Keys that would be facilitated by the definition. 

Proposed Action 8: Add: Definition of Human-altered Material to Chapter 3 between Glacic Layer and Human-transported Material. 

Human-altered Material 
Human-altered material (L. humanus, human, and alter, to change) is parent material for organic or mineral soil materials that have either been deeply-mixed in-place, excavated from a pedon and replaced by directed human activity, or truncated by removal of the surface soil or more. These soils may have a surface deposit of human-transported material (defined below).

Many intentionally-leveled human-altered soils occur in irrigated fields. Because the soil may have been mixed deeper than all diagnostic horizons, characteristics or features (differentiae), it may be difficult to identify the human activity. However, tracing the landform laterally will reveal abrupt edges, and the leveled landform typically has geometric or linear shapes and boundaries. Tracing soil properties laterally across the landform boundary reveals abruptly contrasting materials, differentiae, or horizons at matching depths. 

Truncation of soil from a landform creates distinct destructive anthropogenic landforms or microfeatures, as described in ad hoc proposal to amend the National Soil Survey Handbook, 2008. Part 629: Glossary of Landform and Geologic Terms (e.g., ditches, excavated part of hillslope terraces, or leveled recreation fields). Truncated human-altered soils are composed of organic or mineral soil materials and often identified by their altered landform, absence of surface horizons, and abrupt lateral changes at the landform edge. They often contain artifacts in layers that have been moved and then replaced, and the replacement soil has an abrupt contact with the in-situ materials. Tracing the destructional landform laterally reveals an abrupt end to horizon occurrence, abrupt changes in slope, or boundary by walls, and the landform typically has geometric or linear shapes and boundaries. All of this evidence identifies profound intentional human activity and alteration. Therefore it is often the preponderance of evidence along with published or historical evidence and on-site observations that allows the most consistent identification of truncated human-altered material.

Required Characteristics 

Human-altered material meets one or more of the following:

1.   Occurs on an anthropogenic landform or microfeature, as described in ad hoc proposal to amend the National Soil Survey Handbook, 2008. Part 629: Glossary of Landform and Geologic Terms (e.g., leveled irrigated fields or construction excavation areas) or in transported material above one of them and meets the definition of human-transported material (defined below) or and has evidence of intentional alteration in one of the following:
a.   Has an abrupt lateral discontinuity of horizons and layers at the edge of a farming terrace or field (e.g., no continuous diagnostic surface or subsurface horizons extend across the boundary edge of the field at similar depths below the current surface); or 
b.   Have been irrigated and farmed in arid regions for a long enough period of time that they now have either an anthropic epipedon (yet fail to have anthraquic conditions); or 
c.   Anthraquic conditions; or
d.   Meets the definition of an agric horizon; or 
e.   Meets the definition of anthropic or plaggen epipedon; or
f.   Overlies humilluvic materials; or
g.   Overlies bones arranged in ceremonial position or human body parts prepared to prevent decay; or 
h.   Contains 3 percent or more (by volume) detached pieces of diagnostic horizons between 25 cm or the bottom of the active plow layer, whichever is deeper, and 100 cm but no laterally continuous diagnostic horizons other than the lower part of an epipedon, or an albic, calcic, cambic, gypsic, salic, or sulfuric horizon within that depth; or

2.   Occurs within the boundaries of a destructional (excavated) anthropogenic landform or microfeature (e.g., within pit walls), as described in the ad hoc proposal to amend the National Soil Survey Handbook, 2008. Part 629: Glossary of Landform and Geologic Terms and has evidence of intentional alteration in one or more of the following:
a.   An abrupt lateral discontinuity of horizons and layers at the edge of the anthropogenic landform or microfeature (e.g., no continuous diagnostic surface or subsurface horizons extend across the boundary edge of the anthropogenic landform or microfeature at similar depths below the current surface); or 
b.   A subsurface diagnostic horizon, diagnostic subsurface characteristic, pedogenic root-limiting layer, or bedrock occurs at the soil surface; or
c.   Microfeatures that indicate excavation by mechanical tools (e.g., scrape marks on rocks or in soil from tools or machinery); or
d.   A densic contact occurs either at the surface or between replaced surface soil and the in-situ subsoil; or
e.   Anthraquic conditions; or
f.   Artifacts or manufactured layers. 

4) Purpose: Add definition of Human-transported materials to Chapter 3. Background: Human-transported materials are required for the use of the caret symbol (^) in Chapter 18, Designations for Horizons and Layers. Therefore it should be identified in Chapter 3 under Horizons and Characteristics Diagnostic for Both Mineral and Organic Soils starting on page 23. There are proposed additional uses of the term in the Keys that would be facilitated by the definition. 

Proposed Action 9: Add definition of Human-transported Material to Chapter 3 between Human-altered Material and Lithic Contact. 

Human-transported Material 
Human-transported material (L. humanus, human, and  trans, across, and porto, to carry) is parent material for soils that has been excavated from a pedon, and either mixed and replaced by directed human activity, or moved horizontally onto a pedon from a source area outside of that pedon by directed human activity, usually with the aid of machinery or hand tools. In some cases it is not possible to distinguish burial of human occupied sites and human-transported material by catastrophic or long-term erosion events without intensive on-site examination and analysis. In most cases, these characteristics do not include those that normally occur in a recently-deposited (Holocene age) alluvial, colluvial, eolian, or mass-wasting deposit. Human-transported material is composed of organic or mineral soil materials and, often contains fragments of diagnostic horizons, and may also contain artifacts such as concrete. Human-transported material often contains a lithologic discontinuity or a buried genetic horizon located beneath an individual deposit, although those properties do not diagnose the material above them as being transported by humans. Caution should be taken in several cases, where combinations of human actions and natural processes make it difficult to identify material as human-transported. Examples include material deposited by dredging adjacent to active beaches, human littering in floodplains, and where deposits from catastrophic events cover anthropogenic features (e.g., volcanic ash covering houses). Therefore it is often the preponderance of evidence along with published or historical evidence and on-site observations that allows identification.

Required Characteristics 

Human-transported material often contains a lithologic discontinuity or a buried horizon at the bottom of an individual deposit, and meets one or more of the following:

1.   Occurs on a constructional anthropogenic landform or microfeature, as described in ad hoc proposal to amend the National Soil Survey Handbook, 2008. Part 629: Glossary of Landform and Geologic Terms (e.g., fill, mounds, dredged spoil banks, or levees); or 

2.   Occurs within the boundaries of a destructional (excavated) anthropogenic landform or microfeature (e.g., within pit walls), as described in the ad hoc proposal to amend the National Soil Survey Handbook, 2008. Part 629: Glossary of Landform and Geologic Terms or occur in human-transported materials above them and meets one or more of the following:
a.   Directly and abruptly overlies a genetic soil horizon, saprolite, or a densic, lithic, manufactured layer, or paralithic contact; or
b.   Overlies or adjoins any anthropogenic landform or microfeature that indicate excavation by mechanical tools (e.g., scrape marks on rocks or in soil from tools or machinery); or
c.   Has an abrupt change in level at the edge of any anthropogenic landform or microfeature (e.g., the excavation is bounded by pit walls); or
d.   Genetic and diagnostic horizons or characteristics traced laterally end abruptly at the destructional landform edge (e.g., some horizon or characteristic does not cross the boundary of the excavation); or

3.   Does not have the characteristics of Holocene age transported parent materials (e.g., colluvium) that are deposited in-place by natural processes, and the evidence of transportation by human activity exists by meeting one or more of the following:
a.   Contains one or more of the following:
(1)   Artifacts; or 
(2)   Detached pieces of diagnostic horizons and/or characteristics which often have sharply-defined or abrupt edges, random orientation relative to each other, and that contrast noticeably in texture or color to the surrounding matrix; or 
(3)   A manufactured layer contact; or
(4)   Freshly fractured rock fragments with splintered or sharp edges, sometimes cutting through rather than separating between minerals; or 
(5)   Mechanical abrasion marks on surfaces of randomly-oriented rock-fragments; or 
(6)   Bridging voids[footnoteRef:1] between rock fragments caused by mechanical dumping of extremely coarse textured materials such as fragmental mine spoil; or  [1:  A void created when fragmental material is transported and deposited without packing or sorting so that a trio of rock fragments stack in a way that prevents fine material from filling the void.] 

(7)   Pararock fragments or saprolite unlikely to occur in or undocumented in the region; or
(8)   An irregular structure shape in densic material (surfaces intersect irregularly in tangential or divergent directions) caused by traffic exceeding the shear strength of the compressed layer; or
(9)   Distortions in material with fine stratifications (5 mm or less thick) in areas never known to be subject to cryoturbation. The patterns are caused by mechanically exceeding the shear strength of the layer (e.g., the weight of heavy equipment wheels or tools sinking into and compacting or mixing a wet soil), causing swirling, overturned, or broken patterns; or
b.   Has an irregular distribution pattern with depth (unexplained by natural parent material formation or transportation processes alone) of one or more of the following:
(1)   Organic-carbon content (Holocene age); or
(2)   Airborne combustion byproducts (e.g., fly ash); or
(3)   Combustion or manufacturing by-products (e.g., particulate charcoal or organic ash produced by pyrolysis, coal ash, bottom ash, slag, etc.); or
(4)   Refined or raw hydrocarbons (e.g., buried refined or crude oil spills) not associated with a recorded spill at the site; or
(5)   Radioactive fallout; or 
(6)   Aerosols and particulates manufactured, released, or produced by manufacturing; or 
(7)   Minerals or rock fragments that are rapidly weatherable in the current effective soil property and soil climatic setting; or 
(8)   Heavy metals (e.g., Pb) associated with human mining or manufacturing activity, feeding, application, pollution, dumping, or biosolid or manure-spreading; or

5) Purpose: To identify a manufactured layer. Background: Manufactured layers are currently described with the new master layer letter “M” but are not defined in Chapter 3. Intentionally-compacted soils (e.g. subsoils compacted to cause episaturation in rice fields or constructed wetlands) will be recognized by their densic contact in the new family class for human-altered and human-transported soils.

Proposed Action 10: Add Manufactured Layer to Chapter 3. 

Manufactured Layer
Manufactured layers are relatively unaltered, root-limiting layers beneath the soil surface consisting of nearly continuous, human-manufactured materials whose purpose is to form an impervious barrier. The materials used to make the layer impervious include geotextile liners, asphalt, concrete, rubber, and plastic. They are designated by the capital-letter symbol M.  The presence of these materials can be used to differentiate soil series.

6) Purpose: Add Manufactured Layer Contact to identify a contact with an impervious, root-limiting layer beneath the soil surface that profoundly affects soil depth class, rooting depth, water-holding capacity, and other important properties. Other contacts are identified in Chapter 3, and this one will be added to the list of root-limiting contacts, so it must be defined.

Proposed Action 11: Add definition of Manufactured Layer Contact to Chapter 3. Manufactured layer contacts are not currently listed as a root-limiting layer in Chapter 17 and are also not currently defined in Chapter 3 of the Keys to Soil Taxonomy.


Manufactured Layer Contact
A manufactured layer contact (L. humanus of or belonging to man, and factum, to do or make) is an abrupt contact between soil and a manufactured layer (defined above) used to form an impervious barrier. It has no cracks, or the spacing of cracks that roots can enter is 10 cm or more. 

7) Purpose: Add definition of Mantle. Background: To identify a buried soil, it is necessary to recognize a mantle of new soil material. This is the only material that is diagnostic to identifying the taxonomic class of a soil that is not listed in Chapter 3. Mantle definition is embedded in a paragraph in Chapter 1. 

Proposed Action 12: Modify and move: Surface Mantle of New Soil Material from Chapter 1 to Chapter 3. 

Surface Mantle of New Soil Material
A surface mantle of new soil material, as defined here, is largely unaltered, at least in the lower part. A surface mantle of new soil material displays the following properties:
1.   It may have a A diagnostic surface horizon (epipedon) and/or no diagnostic surface horizon; and 
2.   nNo other diagnostic subsurface horizons other than a cambic horizon; and, all defined later. 
3.   However, there remains a A zone 7.5 cm or more thick that fails the requirements for all diagnostic horizons, as defined later, overlying a horizon sequence that can be clearly identified as the solum of a buried soil in at least half of each pedon. 

The recognition of a surface mantle of new soil material should not be based only on studies of associated soils. Buried soils may be partially identified by the presence of human-transported materials or an anthropogenic landform or microfeature such as a locally raised (constructional) or lowered (destructional) surface (e.g., a levee or a pit) as described in the ad hoc proposal to amend the National Soil Survey Handbook, 2008. Part 629: Glossary of Landform and Geologic Terms, or a map unit or landscape unit with geometric or artistic shape (e.g., effigy mounds).

CHAPTER 4. MODIFICATION TO THE KEY TO SOIL ORDERS

Purpose: To modify the key to Inceptisols so that folistic epipedons would be allowed as well as histic, mollic, plaggen, or umbric epipedons. Background: Adding folistic to the list of epipedons that qualify a soil as Inceptisols would achieve the same rationale as that used for histic epipedons.

Proposed Action 13: Modify the Key to Soil Orders for Inceptisols as follows:

“2. No sulfidic materials within 50 cm of the mineral soil surface; and both:
a.   In one or more horizons between 20 and 50 cm below the mineral soil surface, either an n value of 0.7 or less or less than 8 percent clay in the fine-earth fraction;
and 
b.   One or bothmore of the following:
(1)     A salic horizon or an folistic, histic, mollic, plaggen, or umbric epipedon; or …
(2)     In 50 percent or more…”

CHAPTER 5-16: CHANGES IN KEYS IN MULTIPLE PLACES

A. Changes to Chapter 7: Key to Aridisols: staring on page 97.

Purpose: Delete Anthracambids great group and Typic Anthracambids subgroup on page 108. There are no soil series in this great group or subgroup, and only Typic subgroup taxa. If soil series are established, they can be added in the proposed Anthropic or Anthropic Humic subgroups of Haplocambids. 

a. Proposed Action 14: Delete Anthracambids great group and Typic Anthracambids subgroup on page 108. If soil series are proposed, they can be recognized in Anthropic Humic, Anthropic, or Anthroportic subgroups and the materials recognized with an HAHT family class.

B. Changes to Chapter 8: The Key to Entisols, page 123.

1) Purpose: Move Torriarents and Xerarents from a suborder to subgroup level. Background: These soils were identified and are mapped in very deeply plowed soils of the Central Valley of California. Soil series exist to recognize soils that were deeply plowed and amended chemically to destroy root-limiting layers or abrupt textural changes, or both, that limited agricultural production. The Torriarents and Xerarents are mixed in place. The basis of placing a soil at the suborder level because of a soil forming process (human activity) rather than a major property has no parallel in Soil Taxonomy. The presence of 3 percent or more fragments of diagnostic horizons may have a very minor affect of the behavior of a soil, so the threshold of recognition at a level as high as suborder seems unjustified. The 3 percent minimum of diagnostic material seems too low to be important at making interpretive maps. However, since soil series of deeply mixed soils already exist, recognizing the action of “anthroturbation” and reclassifying them at the subgroup level seems appropriate. The suggested subgroup name is Anthraltic (from Gr. Anthropos, Human and L. alterāre, to change). Finer divisions can be made at the family and series levels or as phases of series. For example, soil series of Sodic Torriarents would still be separated from soil series of Duric Torriarents.

Proposed Action 15: Delete the Key to Arents, part LC. on page 123; and the Key to Great Groups of Arents, page 127. These deleted groups of Torriarents and Xerarents will go through into their respective “Anthraltic Torriorthents” and “Anthraltic Xerorthents” and fall out between Oxyaquic and Duric subgroups in Torriorthents and between the Oxyaquic and Durinodic subgroups in Xerorthents. 

2) Purpose: Move Ustarents and Udarents from a suborder to subgroup level recognition. Background: The Ustarents and Udarents are human-transported material rather than deeply plowed farmland soils, mostly mine spoil but some dredged spoil. Transportation of soil by humans onto or away from a pedon using tools or machinery is a common practice in urban areas, mining areas, and where sediments are dredged. The presence of thin strata from dredging, buried garbage in a landfill, or a densic horizon formed from mechanical compaction are important physical properties. The Ustarents and Udarents may become a very large group of soils once urban soils with fragments start being proposed and mapped. The basis of placing a soil at the suborder level because of a soil forming process (human activity) rather than a major property has no parallel in Soil Taxonomy. The presence of 3 percent or more fragments of diagnostic horizons may have a very minor affect of the behavior of a soil, so the threshold of recognition at a level as high as suborder seems unjustified. The 3 percent minimum of diagnostic material seems too low to be important at making interpretive maps. However, since soil series of transported soils already exist, recognizing the action of “anthrotransportation” and reclassifying them at the subgroup level as seems appropriate. The suggested term is Anthroportic (from Gr. Anthropos Human and L. portāre to carry). Finer divisions can be made at the family and series levels, or as phases of series. For example, soil series of Alfic Udarents would still be separated from soil series of Mollic Udarents.

Proposed Action 16: Delete the Key to Arents, part LC. on page 123; and the Key to Great Groups of Arents, page 127. These deleted groups of Udarents and Ustarents will go through into their respective “Anthroportic Udorthents” and “Anthroportic Ustorthents” and fall out between Oxyaquic and Durinodic subgroups in Ustorthents and between the Oxyaquic and Vermic subgroups in Udorthents.

Proposed Action 17: Delete the Plagganthreptic intergrade subgroup of Udipsamments on page 141. This subgroup intergrade cannot exist if the Anthrepts suborder is deleted. There are no series in this suborder. If series are set up, they can use the subgroups of Plagghaplic proposed below. 

3) Purpose: Delete the subgroup of Anthropic Torrifluvents on page 130. There are no existing series. If one is added, it can be named using the Anthropic or Anthropic Humic subgroups proposed below.

Proposed Action 18: Delete the subgroup of Anthropic Torrifluvents on page 130. If a series is developed, it can be named using the Anthropic or Anthropic Humic subgroups proposed below.

4) Purpose: Add an exclusion statement to prevent soils with irregular carbon decrease caused by human-transportation of material from qualifying as Fluvaquents or Fluvents along with naturally-deposited soils. Background: The physical properties associated with human-transportation of material give these soils different properties and interpretations. Organic carbon decrease with depth is predictably irregular in human-transported material. However, human-transported materials can be identified separately from flood-deposited material and they occur on different (Anthropogenic) landforms (as described in an ad hoc proposal to amend the National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms). Dredged material would be recognized at the family level. This preserves the concept of Fluvents occurring on natural landforms and places human-transported material that buries a soil in separate taxa. The exclusion statement would cause reclassification of soil series but the correction should not cause soil series to be split. 

Proposed Action 19: Add an exclusionary statement to Fluvents on page 123 to prevent human-transported soils from being classified as Fluvents. These soils would then be classified as Orthents.

Page 123
“LE. Other Entisols that do not have either a densic, lithic, or paralithic contact within 25 cm of the mineral soil surface or 50 cm or more of human-transported material in the surface and subsurface horizons; and and have: 
1.   Meet all of the following:
a.   Do not occur on an anthropogenic landform as described in the ad hoc proposal to amend National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms; and
b.   Do not occur on or above an anthropogenic microfeature as described in the ad hoc proposal to amend the National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms; and
12.   Have a slope of less than 25 percent; and 
23.   Have one or both of the following: ….……. and

34. Have a soil temperature regime: …….Fluvents…”

Proposed Action 20: Add an exclusionary statement to Fluvaquents on page 124 to prevent human-transported soils from being classified as Fluvaquents. These soils would then be classified as Epiaquents or Endoaquents.

Page 124
“LBF. Other Aquents that have both: do not have 50 cm or more of human-transported material in the surface and subsurface horizons; and 
1.   Meet all of the following:
a.   Do not occur on an anthropogenic landform as described in the ad hoc proposal to amend National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms; and
b.   Do not occur on or above an anthropogenic microfeature as described in the ad hoc proposal to amend the National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms; and
12.   Have a slope of less than 25 percent; and 
23.   Have one or both of the following: …….. Fluvaquents…”



C. Changes to Chapter 11: Key to Suborders of Inceptisols: Anthrepts on page 161. 

Purpose: Move Anthrepts from a suborder to subgroup level recognition. Background: The Anthrepts are human-altered or human-transported material epipedons that have unique physical properties compared to regional soils because of their material, age, and mode of deposition. However, there are no soil series set up to recognize or interpret these differences. There are no soil series in Anthrepts, Plagganthrepts, Haplanthrepts, Typic Plagganthrepts or Typic Haplanthrepts. There are no soil series in any of the five intergrade subgroups to Anthrepts, or . Plagganthreptic Udipsamments LDFF on page 141, Plagganthreptic Fragiaquods CACB on page 259, Plagganthreptic Haplohumods CDDC on page 262, Plagganthreptic Alorthods CEDG on page 263, or Plagganthreptic Fragiorthods CECD on page 263. Soil series that may be proposed can be proposed the subgroup level using one of the proposed extragrade subgroup choices Anthraltic, Anthraquic, Anthropic, Anthroportic, Plaggic, or Plagghaplic extragrade, or using the proposed human-altered and human-transported family class if the material is thick enough and fits better there than with one of the currently proposed subgroups. Other subgroups could also be proposed. For example, a Typic Plagganthrepts with aquic conditions in the upper 50 cm is not captured in the current name. However, we could tell those properties if we identified Plaggic Aquic Dystrudepts. Anthropic epipedons where humans added char and kitchen refuse are likely to be more fertile than surrounding soils (e. g., Terra Preta soils) and of archaeological importance in arid to humid regions. Typic Haplanthrepts tells us little about the soil but Anthropic Petrocalcic Eutrudepts tells us much more. 

Proposed Action 21: Eliminate Anthrepts on page 161. There are no soil series in this suborder. If a series is developed, it can be named using the Anthropic or Anthropic Humic subgroups proposed below.

D. Changes to Chapter 14: Key to Spodosols: staring on page 257.

Purpose: After eliminating the suborder of Plagganthrepts, there is no need for the Plagganthreptic intergrade subgroups in Spodosols. There are no soil series in any of the subgroups. 

Proposed Action 22: Eliminate Plagganthreptic Fragiaquods on page 259. There are no soil series in this subgroup. This subgroup intergrade cannot exist if the Anthrepts suborder is deleted. If series are set up, they can use the subgroups of Plagghaplic proposed below. 

Proposed Action 23: Eliminate Plagganthreptic Haplohumods on page 262. There are no soil series in this subgroup. This subgroup intergrade cannot exist if the Anthrepts suborder is deleted. If series are set up, they can use the subgroups of Plagghaplic subgroups proposed below.

Proposed Action 24: Eliminate Plagganthreptic Alorthods on page 259. There are no soil series in this subgroup. This subgroup intergrade cannot exist if the Anthrepts suborder is deleted. If series are set up, they can use the subgroups of Plagghaplic proposed below.

Proposed Action 25: Eliminate Plagganthreptic Fragiorthods on page 259. There are no soil series in this subgroup. This subgroup intergrade cannot exist if the Anthrepts suborder is deleted. If series are set up, they can use the subgroups of Plagghaplic proposed below.

E. Changes to Chapter 15 Ultisols on page 267.

1) Purpose: Delete the subgroup of Anthropic Kandihumults on page 272. There are no existing series. If a series is developed, it can be named using the Anthropic or Anthropic Humic subgroups proposed below.

Proposed Action 26: Delete the subgroup of Anthropic Kandihumults on page 272. If a series is developed, it can be named using the Anthropic or Anthropic Humic subgroups proposed below.

2) Purpose: Delete the subgroup of Anthropic Kanhaplohumults on page 273. There are no existing series. If a series is developed, it can be named using the Anthropic or Anthropic Humic subgroups proposed below.

Proposed Action 27: Delete the subgroup of Anthropic Kanhaplohumults on page 273. If a series is developed, it can be named using the Anthropic or Anthropic Humic subgroups proposed below.

Changes throughout Soil Taxonomy 

A. Irregular Decrease in OC

Purpose: Add an exclusion statement to prevent soils with irregular carbon decrease caused by human-transportation of material from qualifying as Fluventic and Fluvaquentic taxa along with naturally-deposited soils. Background: The physical properties associated with human-transportation of material give these soils different properties and interpretations. Organic carbon decrease with depth is predictably irregular in most human-transported material. Human-transported material is excluded from being a mollic or umbric epipedon in a separate proposal. Dredged material with irregular decrease in carbon or high carbon at 125 cm would be recognized at the family level. However, most human-transported materials can be identified if they occur on anthropogenic landforms (as described in an ad hoc proposal to amend the National Soil Survey Handbook, Part 629: Glossary of Landform and Geologic Terms). The exclusions statement would cause reclassification of soil series but the correction should not cause soil series to be split. 
Keys to Subgroups that require within a depth of 125 from the mineral soil surface an irregular decrease in OC with depth or 0.2 percent or more of OC. Note that subgroups that contain the Cumulic name are excluded in the proposed modified definition of the mollic and umbric epipedon and by the definition of buried soils. 


Proposed Action 28: Add an exclusionary statement to subgroups that contain the terms Fluventic or ____fluventic throughout the Keys to prevent human-transported soils from being classified in those taxa. There are several combinations of criteria but the fragment in question is always similar. An example is given for some variations found. 

“GGAG. Other Aquicambids that have less than 50 cm of human-transported material in the surface subsurface horizons and an irregular decrease in organic-carbon content (Holocene age) between a depth of 25 cm and either a depth of 125 cm below the mineral soil surface or a densic, lithic, or paralithic contact, whichever is shallower.    Fluventic Aquicambids”

“LAAE. Other Frasiwassents that have less than 50 cm of human-transported material in the surface and subsurface horizons and one or both of the following:
1.   At a depth of 125 cm below the mineral soil surface, an organic-carbon content (Holocene age) of 0.2 percent or more and no densic, lithic, or paralithic contact within that depth; or 
2.   An irregular decrease in organic-carbon content (Holocene age) between a depth of 25 cm and either a depth of 125 cm below the mineral soil surface or a densic, lithic, or paralithic contact, whichever is shallower.     Fluventic Frasiwassents”

COMMENT: All other examples follow the same principal: Add the phrase “less than 50 cm of human-transported material in the surface and subsurface horizons” directly before the phrase “one or both of the following:” in all Fluvaquentic, Fluvaquentic ____, Fluventic or ____fluventic taxa.

B. Add New Subgroups for Human-Altered and Human–Transported Soils 

Purpose: Add five new subgroup terms to identify distinct groups of human-altered and human–transported soils. Background: The physical and chemical properties associated with human alteration or transportation of material give these soils different properties than existing taxa and series. Humans that work with soils on evident Anthropogenic landforms recognize the soil behavioral differences and request this recognition in Soil Taxonomy. However, to avoid populating Soil Taxonomy with an almost unlimited number of potential taxa based on estimated needs, the following shorter list should be able to accomplish these goals. This change can be accomplished with five new subgroup terms, used alone or in combination with other subgroup terms. All other additions of taxa to recognize soils above the soil series level can be accomplished by using the proposed new human-altered soils classes.

Proposed Action 29: Additional terms for extragrade subgroups throughout Soil Taxonomy, to be added as soil series are established. 

a. Anthraltic (from Gr. Anthropos, Human and L. alterāre, to change). Has, in one or more layers at a depth between 25 and 100 cm below the mineral soil surface, 3 percent or more (by volume) detached pieces of diagnostic horizons that are not arranged in any discernible order or formed in 50 cm or more of human-altered material. These are used for human-altered material for subgroups of Entisols that were formerly Arents where deep plowing has destroyed former diagnostic horizons, but could be used for any human-altered material. NOTE: Thickness is subgroup specific. If the epipedon meets the meets the color and carbon requirements of the mollic or umbric epipedon throughout, the term Humic is added as well.
b. Anthraquic: “Other ________ that have anthraquic conditions.” (These already exist in 11 subgroups but are not populated by soil series). They are surely extensive, and they are either human-altered or human-transported material or both. NOTE: Thickness is generally 50 cm or more but should be subgroup specific. If the epipedon meets the meets the color and carbon requirements of the mollic or umbric epipedon throughout, the term Humic is added as well.
c. Anthropic (from Gr. Anthropos Human): Has an anthropic epipedon. (These already exist in 3 subgroups and one great group but are not populated by soil series).
d. Anthroportic (from Gr. Anthropos Human and L. portāre to carry): Has, in one or more layers at a depth between 25 and 100 cm below the mineral soil surface, 3 percent or more (by volume) detached pieces of diagnostic horizons that are not arranged in any discernible order; or formed in 50 cm or more of human-transported material. These are used for human-transported material of dredged or mine spoil soil series that were formerly Arents, but could be used for any human-transported material. NOTE: Thickness is generally 50 cm or more but should be subgroup specific. If the epipedon meets the meets the color and carbon requirements of the mollic or umbric epipedon throughout, the term Humic is added as well.
e. Plaggic: “….have an plaggen epipedon.” (The plaggen epipedon already exists)
f. Plagghaplic: “….have a surface horizon 25 cm to 50cm thick that meets all of the requirements for a plaggen epipedon except thickness.” (This concept already exists as the Plagganthreptic subgroups of Entisols and Spodosols.  The formative elements for the plagghaplic subgroup are from the Ger. plaggen, sod and Gr. haplos, simple.)
g. Sulfuric: “Has a sulfuric horizon within ___ cm of the soil surface.” (This concept already exists as parts of Sulfo_____ great groups of Hemists and Saprists, as Sulfic subgroups of Endoaquepts and Sulfaquerts, and Sulfuric subgroups of Aquiturbels and Aquorthels.


CHAPTER 17: FAMILY AND SERIES DIFFERENTIAE AND NAMES

1) Add Human-altered and human–transported Material Family Class

a) Purpose: Modify family classes. Background: Separating human-altered or human-transported soils can be accomplished at many levels in Soil Taxonomy, yet the goal must be to make meaningful separations that can be used to make useful maps and interpretations for soil use. Proliferation of anticipated taxa would occur if these separations are made at a high categorical level. We propose to add differentiae at the family level in the form of a human-altered or human-transported materials class to minimize the number of taxa at higher levels. The new family class is reserved for soils with a significant thickness of human-transported materials, at least in the upper part. This family class will identify all human-altered or human–transported soils not recognized at higher category levels, and will separate soils with significantly different management considerations. Meaningful limits must be identified from these draft starting levels, and this list should expand over time. Many of the materials have unknown or variable density or are porous or hollow. An effort is being undertaken by USDA-NRCS and SUITMA to help define material classes and representative densities. We must also identify methods to separate organic carbon from black carbon (char and coal). 

Proposed Action 30: Add the following classes in Chapter 17, page 299 and 308.
Family Differentiae for Mineral Soils and Mineral Layers of Some Organic Soils

“The following differentiae are used to distinguish families of mineral soils and the mineral layers ….. in the family names.

Particle-size classes and their substitutes
Human-altered and human–transported material classes
Mineralogy classes
Cation-exchange activity classes
Calcareous and reaction classes
Soil temperature classes
Soil depth classes
Rupture-resistance classes
Classes of coatings on sands
Classes of permanent cracks”

Human-altered and Human–transported Material Classes
Human-altered or –transported material classes are intended to provide useful information on the behavior and interpretations for use of soils formed in human-altered or human-transported material (defined above). Human-altered or human–transported material classes are only used in taxa where either one of the following occurs: human-altered or human-transported material extend from the soil surface to the shallower of a root-limiting layer that occurs within 50 cm of the soil surface, or 50 cm, or the soil occurs in an Anthraltic, Anthraquic, Anthropic, Anthroportic, Plaggic or Plagghaplic, or Sulfuric extragrade subgroup. In other taxa, the class is omitted from the family name and the material identified at the soil series level. The following key to human-altered or human–transported material classes is designed to make important distinctions in the order of most importance to human health and safety.

Control Section for Human-altered and Human–transported Material Classes

The control section for the human-altered and human-transported material classes is one of the following:

1.   Mineral soils that have a paralithic or lithic contact 50 cm or less below the mineral soil surface: The zone from the mineral soil surface to the paralithic or lithic contact. 
2.   All other soils: The zone from the mineral soil surface to a depth of 100 cm or to a paralithic or lithic contact that is below 50 cm, whichever is shallower. 

Key to Human-altered and Human–transported Material Classes

Mineral soils that in some part of the human-transported material control section have:
1. Detectible evolution of methane from the decomposition of nonpersistant artifacts, such as garbage or other buried waste products, and which is easily detectable by its odor or readily observed by the collection and/or burning of methane gas.
Methanogenic

or

2. More than 35 percent (by volume) artifacts that are likely to decompose and cause subsidence in the soil within a realm of one hundred years from the time of burial under the current or projected effective soil climate conditions and that have diameters of 2.0 mm or more and at least an extremely weakly cemented rupture-resistance class.
Subsidic

or

3. More than 10 percent (by volume) of garbage, waste, and debris deposited in landfills, usually mixed with and covered by earthen materials. (Comment: Middle English spoile, earth and rock excavated and Latin vastus, waste)
Spoliwastic

or

4. More than 35 percent (by volume) artifacts of asphalt that have diameters of 2.0 mm or more and an extremely weakly cemented to indurated rupture-resistance class.
Asphaltic

or

5. More than 35 percent (by volume) artifacts of concrete that have diameters of 2.0 mm or more and an extremely weakly cemented to indurated rupture-resistance class.
Concretic

or

6. More than 40 percent (by weight) artifacts of synthetic gypsum products such as flue gas desulfurization gypsum, phosphogypsum, or fluorogypsum (e.g., drywall or plaster) in the fine-earth fraction.
Gypsifactic

or

7. More than 35 percent (by volume) artifacts of clinker and non-combustible residues of coal combustion with diameters of 2 to 75 mm.
Combustic

or

8. More than 40 percent (by weight) artifacts of light-weight combustion byproducts (e.g., fly ash) in the fine-earth fraction.
Ashifactic

or

9. More than 40 percent (by weight) artifacts of products produced by pyrolysis (e.g., coke or biochar) in the fine-earth fraction.
Pyrocarbonic

or

10. More than 85 percent of the pedon (measured laterally) has a densic contact (e.g., a compacted mine spoil) and aquic conditions within 50 cm of the soil surface.
Aquadensic

or

11. More than 85 percent of the pedon (measured laterally) has a densic contact (e.g., a compacted mine spoil) within 50 cm of the soil surface.
Anthrodensic

or

12. More than 90 percent (by volume) innocuous artifacts that have diameters of 2.0 mm or more and at least an extremely weakly cemented rupture-resistance class.
Multiartifactic

or

13. More than 35 percent (by volume) innocuous artifacts that have diameters of 2.0 mm or more and at least an extremely weakly cemented rupture-resistance class.
Medioartifactic

or

14. More than 10 percent (by volume) innocuous artifacts that have diameters of 2.0 mm or more and at least an extremely weakly cemented rupture-resistance class.
Pauciartifactic

or

15. More than 85 percent of the pedon (measured laterally) has a densic contact between 50 and 100 cm of the soil surface in human-altered or human-transported material.
Hypodensic

or

16. More than 3 percent (by volume) detached pieces of diagnostic horizons arranged in a non-discernable order due to deep-plowing of soils to a depth of at least 100 cm below the soil surface. (Comment: from L. arāre, to plow)
Araric

or

17. More than 50 percent of the thickness (finely-stratified [less than 5 cm thick] human-transported, water-deposited sediment (e.g., dredged or irrigated) in the fine-earth fraction.
Dredgic

or

18. Other soils formed in human-transported material. (Comment: Middle English spoile, earth and rock excavated)
Spolic

or

19. All other soils: No human-altered or human-transported material classes used.

2) Modify the List of Root-Limiting Contact Features on page 300.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]a) Purpose: Modify the list of root-limiting contact features on page 300. Background: The change is made to add the manufactured layer contact to the list of other root-limiting layers on page 300. Presently, the manufactured layer contact is not listed. A manufactured layer (i.e., the M layer) is a root-limiting layer and therefore the uppermost part is a contact that defines the effective rooting depth of the soil much as the top of a petrocalcic horizon does. 

Proposed Action 31: Modify the following sentence: on page 300 under Root-limiting layers.

“Unless otherwise indicated, the following are considered root-limiting layers in this chapter: a duripan; a fragipan; petrocalcic, petrogypsic, and placic horizons; continuous ortstein (90 percent or more); and densic, manufactured layer, lithic, paralithic, and petroferric contacts.”
 
b) Purpose: The change is made to add the contact to a manufactured layer to the list of root-limiting contact features in mineral soils and Histels on page 310 under Soil Depth Classes.

Proposed Action 32: Modify the following sentence on page 310.

“The root-limiting layers included in soil depth classes are duripans; petrocalcic, petrogypsic, and placic horizons; continuous ortstein (90 percent or more); and densic, manufactured layer, lithic, paralithic, and petroferric contacts.”

c) Purpose: The change is made to add the contact to a manufactured layer to the list of other root-limiting contacts in Histosols on page 313. 

Proposed Action 33: Modify the following sentence on page 313 under Soil Depth Classes [for Histosols]: 

“The root-limiting layers included in soil depth classes of Histosols are duripans; petrocalcic, petrogypsic, and placic horizons; continuous ortstein (90 percent or more); and densic, manufactured layer, lithic, paralithic, and petroferric contacts.”

3) Modify the Key to the Control Section for the Differentiation of Series on page 313.

Purpose: To add the manufactured  layer contact for differentiating series. Background: The requested change is made to add the manufactured layer contact to sections A., B., and C of the key to differentiating series.  Presently, the manufactured layer contact is not listed. A manufactured layer (i.e., the M layer) is a root-limiting layer and therefore the uppermost part is a contact that helps define the soil series concept.  The manufactured layer contact will be handled in the same manner as characteristics such as permafrost, densic contacts, and paralithic contacts.  The base of the series control section will be 25 cm below the upper boundary of the manufactured layer contact.

Proposed Action 34: Modify the Key to the Control Section for the Differentiation of Series on page 313 (changes in red font).

“Key to the Control Section for the Differentiation of Series
The part of a soil to be considered in differentiating series within a family is as follows:
A. Mineral soils that have permafrost within 150 cm of the soil surface:  From the soil surface to the shallowest of the following:
1. A lithic or petroferric contact; or
2. A depth of 100 cm if the depth to permafrost is less than 75 cm; or
3. 25 cm below the upper boundary of permafrost if that boundary is 75 cm or more below the soil surface; or
4. 25 cm below a densic, manufactured layer, or paralithic contact; or
5. A depth of 150 cm; or
B. Other mineral soils:  From the soil surface to the shallowest of the following:
1. A lithic or petroferric contact; or
2. A depth of either 25 cm below a densic, manufactured layer, or paralithic contact or 150 cm below the soil surface, whichever is shallower, if there is a densic, manufactured layer, or paralithic contact within 150 cm; or
3. A depth of 150 cm if the bottom of the deepest diagnostic horizon is less than 150 cm from the soil surface; or
4. The lower boundary of the deepest diagnostic horizon or a depth of 200 cm, whichever is shallower, if the lower boundary of the deepest diagnostic horizon is 150 cm or more below the soil surface; or
C. Organic soils (Histosols and Histels):  From the soil surface to the shallowest of the following:
1. A lithic or petroferric contact; or
2. A depth of 25 cm below a densic, manufactured layer, or paralithic contact; or
3. A depth of 100 cm if the depth to permafrost is less than 75 cm; or
4. 25 cm below the upper boundary of permafrost if that boundary is between a depth of 75 and 125 cm below the soil surface; or
5. The base of the bottom tier.”

APPENDIX
1. Purpose: Add an important reference to Literature Cited on page 328.

Proposed Action 35: Add the following references: 

Hester, T.R.; R.F. Heizer, and J.A. Graham, 1975. Field Methods in Archaeology. Palo Alto, CA: Mayfield Publishing.

U.S. Department of Agriculture, Natural Resources Conservation Service, 2008. National Soil Survey Handbook, title 430-VI. [Online] Available: http://soils.usda.gov/technical/handbook/  Part 629: Glossary of Landform and Geologic Terms [Online] Available: ftp://ftp-fc.sc.egov.usda.gov/NSSC/Soil_Survey_Handbook/629.doc 

2. Purpose: Delete this reference to citric acid on page 325. It is no longer used in the definition of the anthropic epipedon.

Proposed Action 36: Delete this reference to Citric Acid on page 325.
Citric-acid-extractable phosphorus (acid-soluble phosphate) is used to separate the mollic epipedon (less than 1,500 mg/kg P2O5) from the anthropic epipedon (equal to or more than 1,500 mg/kg).



