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PREFACEtc \l1 "PREFACE
This manual provides the rules, scorecard instructions, and general information for the 2008 Regional Soil Judging Contest. 

The revised Soil Survey Manual (http://soils.usda.gov/technical/manual/) is the basic reference for describing soil morphology. Soil Taxonomy (http://soils.usda.gov/technical/classification/taxonomy/) is the basic reference used for soil classification. 
The contests have generally been rotated among participating institutions in the region. Participating schools tend to host the contest once per decade. The locations of this and previous contests are listed below: 

1989 Connecticut & Rhode Island

1990 Maryland

1991 Delaware Valley

1992 Cornell 

1993 Penn State

1994 Rhode Island 

1995 Maine

1996 New Hampshire

1997 Ohio State

1998 Maryland

1999 Delaware Valley

2000 Cornell

2001 Connecticut


2002
Penn State

2003 Rhode Island

2004 Wilmington (Ohio)

2005 New Hampshire 
2006 Maine

2007 Maryland

2008 Delaware Valley College
GENERAL INFORMATIONtc \l1 "GENERAL INFORMATION
A. Contest Rulestc \l2 "A.  Contest Rules
The individual contest will be held on Friday Oct. 24, 2008. The Group Team contest will be held on Saturday, Oct. 25. Practice pits will be ready on Wednesday, October 22 and Thursday, October 23, 2008. Each team may have 3 or 4 official members for the individual contest, the names of which must be entered on the Official Teams List form and turned in to the Contest Coordinator by Thursday evening. Any number of students may participate on a given team for the Group Team contest.

Each team will judge 5 profiles. Three profiles will be judged on Friday as an individual effort. Two profiles will be judged on Saturday as a group effort. The group judged profiles will be scored the same as individually judged profiles. At each site, a pit will be excavated and a control area will be designated for the measurement of horizon depths and boundaries. This area will constitute the officially scored profile and must remain undisturbed by participants. A maximum of 6 horizons will be judged. A nail will be placed somewhere in the third horizon (unless otherwise specified) and the distance from the surface to the nail will be given. In addition, a ruler will be affixed within the "off limits" zone for all students to use in making their depth measurements. 

A card bearing pertinent site information will be posted at each pit. Number of horizons to be judged, maximum depth to judge and depth to the nail will be given. Any other physical or chemical data deemed necessary to classify the soil by the official judges will also be given.

Team scores will be determined by summing the top three individual scores for each of the three individually judged profiles, then summing over all three profiles and adding scores from the two group judged profiles. In the case in which only three members judge from one school, these three persons will constitute a team and all scores will count. Individual scores will be determined by summing all three profile scores for each contestant. For example:

Contestant
Site1
Site2
Site3
Ind. Score

1 A

212
196
223
631

2 B

230 
204
200
634

3 C

190
183
211
584

4 A

200
175
237
612

Team Score
642 +
583 +
671
plus scores from group profiles 1 & 2

All score cards will be graded by hand. In order to avoid ambiguity, all contestants are urged to write very clearly and use only those abbreviations provided. Ambiguous answers will receive no credit. Empty cells on the scorecard will receive no credit (use dashes to represent the absence of a property).
Ties will be broken using the responses for % clay of a specified third horizon. The official judges will determine which horizons from which pits will be used as the tie-breakers. For both individuals and teams, the estimates closest to the judges' official determination of the clay content will be declared the winners.

B. Judgingtc \l2 "B.  Judging
During the individual judging event, sixty minutes will be allowed for judging each pit. Students at each pit will be divided into three groups that will alternate turns in the pit. Time will be allocated as follows: 5 minutes (Group A in, Group B&C out), 5 minutes (Group B in, Group A&C out), 5 minutes (Group C in, Group A&B out), 10 minutes (Group A in, Group B&C out), 10 minutes (Group B in, Group A&C out), 10 minutes (Group C in, Group A&B out), 15 minutes open to all. The in’s and out’s will rotate between pits.
For group judging, teams will be given 50 minutes per pit with time allocated. Two teams will alternate turns in the pit.  Time will be allocated for the team pits as follows: 5 minutes (Group I in, Group II out), 5 minutes (Group II in, Group I out), 10 minutes (Group I in, Group II out), 10 minutes (Group II in, Group I out), 20 minutes open (only one person allowed in pit from each team).  For the second team pit, Group II will go in first.  Team members will be allowed to speak to each other to discuss the pit they are describing together, but may not speak to anyone else. Teams are asked to speak quietly so as not to disturb the other team. 

Each student will be given a set of colored scorecards that correspond to the colored pit cards. Students must use the proper scorecard at each pit or their card will be graded incorrectly. Scorecard entries must be made according to the instructions (see next section) for each specific feature to be judged. One and only one response should be entered in each blank. Only the official judges may decide to recognize more than one correct answer or to allow partial credit in some cases. Entries for soil morphology may be made either as a complete word or by using a standard abbreviation from the list provided to each contestant. Where no entry is required (e.g. subhorizon name or number, lower boundary of last horizon, redoximorphic features) enter a dash. 
Each contestant should provide the following materials:

clipboard

water bottle

pencils

Soil color book (e.g., Munsell)

knife and/or hammer

containers for soil samples

clinometer or Abney level

#10 sieve (optional)

calculator (optional)

hand lens (optional)

tape measure (optional)

hand towel (optional)

acid bottle (10% HCl) (optional) (If flying, please contact contest organizer for HCl upon arrival)
At the contest, contestants will be supplied with:
scorecards

abbreviate sheet

interpretations sheets

Forbidden items:

soil science-related text
texture triangle

% area coverage charts

soil texture examples
_______________________________________________

1 Note that acid will not be needed to identify soil properties that will be directly judged. However, you may want to bring some for general knowledge – e.g., identifying limestone bedrock.

SCORECARD INSTRUCTIONStc \l1 "SCORECARD INSTRUCTIONS
The scorecard consists of five parts: soil morphology, profile characteristics, site characteristics, soil classification, and interpretations. Point values for each response within these five parts are indicated in parentheses on the scorecard.

A. SOIL MORPHOLOGYtc \l2 "A.  SOIL MORPHOLOGY
Horizonstc \l3 "Horizons
The number of horizons to be judged, and the total depth of soil to judge, will be given on the pit card at each site. Narrow transitional horizons less than 8 cm should be regarded as a gradual boundary and the center used as the measuring point. 
Prefix Any lithologic discontinuities will be shown by the appropriate Arabic numeral(s). If there are no discontinuities in the profile, place a dash in the space. A dash will receive credit where there should be no prefix on the master horizon and should be used in leiu of the Arabic number one. 
Master Enter the appropriate master horizon (A, E, B, C, R), transitional horizon, or horizon having dual properties. Organic (O) horizons will not be described in this contest. 

Subscript Enter the appropriate lower case letter or letters, according to the definitions on pages 117-130 of the Soil Survey Manual. For this contest, you should be familiar with the following subscripts: b, g, p, r, t, w, and x. Subscripts written in combination must be written in the correct sequence in order to receive full credit. "B" horizons must always have a suitable subscript. Subscripts may used with transition horizons (this differs from past contests). If a subscript is not applicable, enter a dash in the box.
Number Arabic numerals are used as suffixes to indicate vertical subdivisions within a horizon or layer. Sequential subhorizons having the same master horizon and subscript designations should be numbered to indicate vertical sequence. For other horizons, enter a dash in this space. Note that the numbering of vertical subdivisions within a horizon is not interupted at a lithologic discontinuity if the same master horizon and subordinate distinction is used in both materials (e.g., Bt1-Bt2-2Bt3-2Bt4).

Primes It may be appropriate to give the same designation to two or more horizons in a pedon if the horizons are separated by a horizon of a different kind. The prime is used on the lower of the two horizons having identical letter designations and should be entered with the capital letter for the Master horizon in the blank designated for that purpose. If three horizons have identical designations, a double prime is used on the lower. The following horizon sequence illustrates the use of the prime: A, E, Bw, E', Btx1, Btx2, BC, C. 

Lamellae Some soils formed in sandy deposits and sandstone residuum may have lamellae within the portion of the profile to be judged. These lamellae are zones of illuvial clay accumulation which may range in thickness from a few mm to several cm. Individual lamellae do not constitute separate horizons, and thus under the HORIZONATION section, the zones containing lamellae should be designated as C/Bt or Bt/C (depending on proportion of C and Bt material) indicating that those horizons contains both Bt material (the lamellae) and C material (in between the lamellae.)
 The BOUNDARY should be described normally. The remaining columns in the row for that horizon should be described for the dominant material in the horizon. Therefore, in a C/Bt horizon, the C horizon materials should be described. In horizons with similar proportions of C and Bt material, the official judges will give credit for any answer that correctly describes one of the two materials. Note that you should still describe one or the other – not the “average” of the two. In general, a set of lamellae constitute an argillic horizon if they have 15 cm or more of cumulative thickness and have the required clay increase. 

Lower Boundary

tc \l3 "Lower Boundary

Depth Determine the depth in centimeters from the soil surface to the middle of the lower boundary of each horizon. For a reference as to the position of the soil surface, the depth from the surface to the nail in the third horizon is posted on the pit card. Total depth to be described will be given. If that depth corresponds to the lower boundary of the last horizon, that horizon boundary should be described. Otherwise, this box should be dashed. If it is not, enter a dash. Note that the depths should be judged at the tape the lies vertical to the nail within the control section. Therefore, on horizons with wavy boundaries, judge the boundary at the tape rather than estimating the middle of the wavy boundary across the control section. Credit will be given based on the distinctness of the boundary: abrupt ±1, clear ±2, gradual ±5, diffuse ±10 cm.
Distinctness Enter the appropriate term or abbreviation for each boundary whose lower depth is determined. If the lower boundary of the last horizon to be judged is not visible within the depth of judging, enter a dash. The classes of distinctness of boundaries are designated in the Soil Survey Manual as follows: 

abrupt 

(A)
< 2 cm 

clear 

(C)
2 to 5 cm 

gradual 
(G)
5 to 15 cm 

diffuse

(D)
>15 cm

Texturetc \l3 "Texture
Rock fragment modifier

Modifications of textural classes are required whenever rock fragments greater than 2 mm occupy more than 15% of the soil volume. The adjectives used to describe rock fragments denote shape and size characteristics. 

When to use an adjective:

Less than 15 percent of the volume occupied by rock fragments: 

No special term used. Enter a dash. 

15 to 35 percent of the volume occupied by rock fragments: 
The adjective term of the dominant kind of rock fragment is used as a modifier of the textural term. 

35 to 60 percent of the volume occupied by rock fragments: 
The adjective term of the dominant kind of rock fragment is used with the word "very" as a modifier of the textural term. 

60 to 90 percent of the volume occupied by rock fragments: 
The adjective term of the dominant kind of rock fragment is used with the word "extremely" as a modifier of the textual term. 

>90 percent of the volume occupied by rock fragments:

Use the modifier only, no fine earth soil textural class (dash texture class and clay content boxes).

The terms to be used in this contest are:

Shape

Rounded, subrounded, angular, or irregular

Flat

Size

2 mm to 7.6 cm diameter

7.6 cm to 25 cm diameter

25 to 60 cm diameter

>60 cm diameter

2 mm to 15 cm long

15 cm to 38 cm long

38 to 60 cm long

>60 cm long

Adjective

Gravelly
(GR)

Cobbly

(CB)

Stoney

(ST)

Bouldery
(BD)

Channery
(CH)

Flaggy

(FL)

Stony

(ST)

Bouldery
(BD)

Class Enter the name of the textural class of the fine earth, with the modifiers for sand size, if necessary. It is recommended that you use correct abbreviations to record the complete textural class name. Credit will not be given if sand size modifiers are needed and not used.

% Clay Enter your best estimate of the percent clay in the fine earth fraction. Answers within ± 3% of the official judge's answer will be given full credit.

Colortc \l3 "Color
Determine soil colors with Soil Color Charts. For A horizons, determine the color on moist, crushed (but not kneaded) samples. For all other horizons, record the dominant matrix color, usually that of the ped interior, as determined from a moist, broken surface. Using Munsell notation, enter the complete designation for the hue, the value, and the chroma in the appropriate columns on the scorecard. In some cases, the judges may allow credit for more than one answer. Contestants, however, should never record more than one answer on their scorecards.

Structuretc \l3 "Structure
Soil structure refers to the aggregation of primary soil particles into compound groups or clusters of particles. These units are separated by natural planes, zones, or surfaces of weakness. Individual aggregates are called peds. Dominant shape and grade of structure for each horizon are to be judged as defined in the Soil Survey Manual. If the horizon lacks definite structural arrangements or if there is no observable aggregation, record either massive or single grain (whichever is appropriate) in the shape column and structureless in the grade column. If different kinds of structure exist in different parts of the horizon, give the shape and grade of the structure that is most common. In cases where the most prevalent structure is compound (one kind parting to another), describe the one having the stronger grade. If they are of equal grade, give the one with the largest peds. We will judge only grade and shape of soil structural units. 

Grade

The grade of structure is determined by the distinctness of the aggregates and their durability upon removal from the profile. Expression of the grade is often moisture dependent and hence will change with drying of the pit.

The grades of structure are:

Structureless
(0) 
No observable aggregation or no orderly arrangement of natural lines of weakness.

Weak 

(1) 
Breaks into a very few, poorly formed, indistinct peds most of which are destroyed in the process of removal. Ped shapes are barely observable in place. Clay coatings if present are thin and ped interiors look nearly identical to outer surfaces.

Moderate 
(2) 
Well formed, distinct peds are in the disturbed soil when removed. They are moderately durable with little unaggregated material present. The shape of structure in the undisturbed profile may be indistinct.

Strong 
(3) 
Peds are durable upon removal with very little or no unaggregated material present. Peds adhere weakly to one another and are rigid upon displacement and become separated when the soil is disturbed.

Shape

The shapes of structural units that one is likely to find are as follows:

Granular 
(GR)
Spheroids or polyhedrons bounded by curved planes or very irregular surfaces which have slight or no accommodation to the surrounding peds. The aggregates may be either porous or nonporous. For the purposes of this contest crumb structure is included with granular structure.

Platy 
(PL)
Plate-like units with the horizontal dimensions significantly greater than the vertical. Plates are approximately to the soil surface.

Subangular blocky (SBK) Polyhedron-like units that are nearly equidimentional. Peds have a mixture of rounded and plane faces with many rounded vertices and are casts of the molds formed by the surfaces of adjacent peds.

Angular blocky 
(ABK) Block-like units that have flattened faces and many sharp angular vertices. Peds faces generally accommodate surrounding peds.

Prismatic
(PR)
Prism-like with the vertical dimensions being significantly greater that the horizontal. Structural units generally have flattened horizontal tops.

Massive
(MA)
The individual units that break out of a profile have no natural planes of weakness.

Single grain
(SGR)
The soil material is non-coherent when removed from the profile. (In some cases where weak cohesive/adhesive forces with water exist some seemingly cohesive units can be removed but under very slight force they fall apart into individual particles.)

Moist Consistencetc \l3 "Consistence
Soil consistence refers to the resistance of the soil to deformation or rupture at various moisture levels. Consistence is largely a function of texture, structure and organic matter, although the type of clay and absorbed cations are also involved. Because field moisture will affect consistence, a certain amount of judgment is needed to correct for the either wet or dry conditions on the day of the contest. These corrections also will be made by the official judges. Judge the consistence of moist soil (approximately midway between air‑dry and field‑capacity).
Loose

(LO)
Soil is noncoherent.

Very friable
(VFR)
Aggregates crush very easily under gentle pressure between thumb and forefinger.

Friable

(FR)
Gentle to moderate pressure is required.

Firm

(FI)
Moderate pressure is needed, but resistence to crushing is distinctly noticeable.

Very firm
(VFI)
Requires strong pressure and is barely crushable.

Extremely firm 
(EFI)
 Peds are resistant to crushing between thumb and forefinger.

Redox Features
Soils that have impeded drainage or high water tables during certain times of the year usually exhibit redoximorphic (redox) features as a result of the movement of reduced iron and manganese. Redox features to be considered for contest purposes include redox depletions (generally seen as gray zones) and redox concentrations (generally seen as “red” zones of Fe accumulation or “black” zones of Mn accumulation). If the horizon is a “g” horizon the matrix color will be the primary redox depletion color. If there are no zones of greater depletion (lighter color) within the gleyed matrix, the redox depletions columns should be dashed. If there are zones of greater depletion, these should be described for abundance and contrast relative to the gleyed matrix. Specific definitions may be found in Soil Taxonomy in the Aquic Conditions section of Other Diagnostic Soil Characteristics. For determination of a seasonal high water table, depletions of chroma 2 or less and value of 4 or more must be present. If this color requirement is not met, the depletions should be described, but do not affect drainage class or site interpretations. Redox features will be evaluated by the following criteria:

Presence



Yes

(Y)
Redox features are present



No

(-)
Redox features are not present

Abundance

Few

(F)
Occupies < 2 % of the horizon

Common
(C)
Occupies 2 to 20 % of the horizon

Many

(M) 
Occupies > 20 % of the horizon

Contrast

Faint

(F)
Evident only on close examination

Distinct
(D)
Readily seen but contrasts only moderately with the matrix

Prominent
(P)
Contrasts strongly with the matrix. Commonly the most obvious color feature in the horizon.

If there are multiple depletions or concentrations describe the ones in greatest abundance. If they are of equal abundance describe the one with the greatest contrast. If they are of equal abundance and contrast, describe the one that has the largest feature.

B. PROFILE CHARACTERISTICStc \l2 "B.  PROPERTIES OF THE WHOLE SOIL
Hydraulic Conductivitytc \l3 "Hydraulic Conductivity
We will use classes of high, moderate, and low vertical saturated hydraulic conductivity as defined in the Soil Survey Manual. We will make this determination for both the surface horizon and for the least permeable subsurface horizon. It is possible for the surface horizon to be the limiting horizon with respect to saturated hydraulic conductivity. In this event, the surface conductivity and the hydraulic conductivity/limiting would be the same. The classes to be used are: 

High: Greater than 15 cm/hr. Includes sands, loamy sands, and some sandy loam and loam materials that are especially "loose" because of high organic matter content. Horizons containing large quantities of rock fragments with insufficient fines to fill many voids between the fragments are also in this class. Also includes O horizons with a cumulative thickness greater than 2.5 cm (note that the O horizons will not be described, but do count for hydraulic conductivity).

Moderate: Between 0.5 and 15 cm/hr. Includes those materials excluded from the "low" and "high" classes. 

Low: Less than 0.5 cm/hr. Includes clays, sandy clays, and silty clays that have weak or moderate structure and silty clay loams with weak structure. Fragipans, Cr, and R horizons also have low hydraulic conductivity.

Effective Soil Depthtc \l3 "Effective Soil Depth
Effective soil (rooting) depth is the depth of soil that can be easily penetrated by plant roots. The soil materials must be loose enough, and yet fine enough, to hold and transmit moisture. Horizons that provide physical impediments to rooting limit the effective depth of the soil. Fragipans and lithic or paralithic contacts will limit the rooting depth. A sand and/or gravel layer with insufficient fines to fill the voids is also restrictive. Soils that are clayey throughout do not restrict the depth of rooting, nor do seasonal water tables. It should be noted that the presence or absence of roots may be helpful in determining effective rooting depth, but is not always a reliable indicator. In many cases, the plants growing at the site may be shallow rooted or, conversely, a few roots may actually penetrate into or through the restrictive layer, especially along fractures or planes of weakness. At all sites, actual profile conditions should be considered and should be observed. A soil is considered very deep if there are no root restricting layers in the upper 150 cm. If the profile is not visible to a depth of 150 cm, or if you are requested to describe a soil only to a shallower depth, then you may assume that the conditions present in the last horizon described extend to 150cm.

Classes of effective depth are:

Very shallow


(<25 cm)

Shallow


(25-50 cm)

Moderately deep

(50-100 cm)

Deep



(100-150 cm)

Very deep


(> 150 cm)

Water Retention Differencetc \l3 "Water Retention Difference
This refers to the amount of water that can be retained within the rooting zone between 33 kPa and 1500 kPa (what have commonly been called field capacity and the permanent wilting point). It depends on the effective depth of rooting, the texture of the fine earth, and the content of rock fragments. 
Water retention will be evaluated to a depth of 150 cm if there are no root-limiting layers. If the profile is not visible to that depth, and there are no root-limiting layers in the soil that is visible, then assume that plant roots may penetrate to 150 cm and the last horizon extends to that depth. Fragipans are considered to be partially restricting and half (1/2) values for cm water/cm soil should be used to represent these materials. 

We will use the following general relationships between texture and water retention difference:

Textural class



cm water/cm soil 
----------------- 



--------------------

Sand





0.04 

Loamy sand




0.08 

Sandy loam, sandy clay loam, 

0.14 

 
clay loam, sandy clay, 
silty clay, clay 

Silty clay loam, loam



0.17 

Silt loam, silt




0.20 

(Note: When a sandy textural class requires a modifier to describe the dominant size of the sand fraction, the cm water/cm soil should be increased or decreased by one class, e.g., for a lcs or lvcs use 0.04 cm water/cm soil, for a lfs or lvfs use 0.14 cm water/cm soil, etc.) 

Rock fragments are assumed to hold no water that is available for plant use. For horizons that contain rock fragments, first determine the water retention difference for the fine earth, then reduce this amount by the value proportionate to the volume of rock fragments.

We will use four classes of water retention difference. These are:

Very low
 wrd < 7.5 cm

Low
 7.5 < wrd < 15.0 cm

Moderate
15.0 < wrd < 22.5 cm

High
 wrd > 22.5 cm

Natural Soil Drainage Classtc \l3 "Natural Soil Drainage Class
Soil drainage is a reflection of the rate at which water is removed from the soil by both runoff and percolation and soil drainage classes were designed to be used for agricultural purposes. Position, slope, infiltration rate, surface runoff, permeability and redoximorphic features should be considered in evaluating the soil drainage class. The depth to mottling for different classes may vary from state to state, but guidelines given below will be used for judging purposes.

Somewhat excessively drained: 
Water is removed rapidly in these soils. They have high hydraulic conductivity and low water retention. They are usually sandy (e.g. Psamments) or gravelly. Excessively drained soils are included in this class for purposes of judging. 

Well drained: 

 Water in these soils is removed readily but not rapidly. Any mottling due to wetness (chroma <2) (redox depletions) is absent from the upper 100 cm of the soil; redoximorphic features may occur below 100cm.

Moderately well drained: 

 Soil profile is wet for a small but significant part of the time. Mottling due to wetness (redox depletions with chroma < 2) occurs in the lower B and/or C horizons, usually beginning between 50 and 100 cm. The soil colors are uniformly of high chroma in the upper B horizon. 

Somewhat poorly drained: 

 Soil is wet for significant periods. Redoximorphic features occur generally in the upper 50 cm in the form of redox depletions (redox depletions with chroma < 2). There is at least one subsurface horizon within 100 cm that has a brown colored matrix (chroma> 2). 

Poorly drained: 

Soil remains wet for a large part of the time from a high water table or slowly permeable layer within the profile. Poorly drained soils usually have dark gray or thin black surface horizons (ochric epipedons). The matrix or ped surface colors of all subsurface horizons are light gray (chroma < 2, value > 4) and distinct or prominent brown mottles (redox concentrations) usually occur immediately below the surface horizon. 

Very poorly drained: 

Soil remains wet the greater part of the time. Very poorly drained soils usually have thick black surfaces (e.g. umbric, mollic, or histic epipedons) and are strongly gleyed below the A horizon. These soils may be mottled throughout the profile, but some strongly gleyed layers may not be mottled. They usually occupy flat or depressional areas and are frequently ponded. 

C. SITE CHARACTERISTICStc \l2 "C.  SITE CHARACTERISTICS
Landformtc \l3 "Landform 
Upland
Upland refers to geomorphic landforms, not otherwise designated, on which soils are forming in residual or colluvial parent materials. 

Depression
A depression is a landform that has no visible surface drainage. Surface accumulations of organic-enriched soil and redoximorphic features are commonly found in these areas, but are not necessary for identification. 
Floodplain
The floodplain refers to the lowest level or levels associated with a stream valley. Sediments may or may not be stratified. Soils found in a floodplain position normally have little profile development beneath the A horizon other than some structure development in medium-textured deposits, and are subject to periodic overflow unless artificially protected. Modern alluvial fans should be included in this category. 
Stream Terrace
Where occurring in valley floors, this landform is commonly smooth, having low relief, and may or may not be dissected by an under-fitted stream. 

Outwash Plain
Smooth landforms of low relief in the valley floor composed of stratified sand and gravel deposits that were washed out, sorted, and deposited beyond the glacial ice front.
Parent Materialtc \l3 "Parent Material 
More than one parent material may be checked if it occurs in the official section and within the depth to be described (in which points will be apportioned for a total of 10). 

Recent Alluvium
Recent alluvium includes material transported by water and deposited on floodplains along present day streams or on active alluvial fans. This includes local alluvium that has been moved only short distances by water. Stratification may or may not be evident. 

Old Alluvium
Old alluvium includes material transported and deposited by water as found on terrace positions. These landforms are not commonly flooded under today's conditions. Stratification of material may or may not be evident but some well-rounded rock fragments are usually found within the soil profile. 

Colluvium

Unconsolidated material transported of moved by gravity and by local, unconcentrated runoff, often located at the footslopes of hills. It is primarily the result of the actions of both gravity and erosion. The material usually has little or no sorting. On the Maryland Coastal Plain, coarse fragments if present are ad-mixed (no orientation) throughout the soil profile. 

Residuum
Residuum is unconsolidated and partially weathered mineral materials accumulated by the disintegration of rocks in place.
Loess

Wind-deposited material primarily silt- and very fine sand-sized. Most loess deposited in this region originated from the Susquehanna drainageway, now the Chesapeake Bay.

Outwash  

Stratified sands and gravel produced by glaciers and carried, sorted and deposited by glacial meltwater.  Outwash should be marked when an outwash plain landform is identified.  Stratified, well sorted sands deposited by the Delaware River which drained glaciers to the north is where the predominant outwash is found in Bucks County.
Slopetc \l3 "Slope
Slope refers to the inclination of the surface of the soil area. It has length, shape, and gradient. Gradient is usually expressed in percent slope and is the difference in elevation, in feet, for each one hundred feet of horizontal distance. Slope may be measured by an Abney Level or by a clinometer. Slope classes are based on the gradient. The percentage limits for slope classes are indicated on the scorecard. Stakes or markers will be provided at each site for determining slope, and the slope should be measured between these two markers. 
Site Positiontc \l3 "Slope Profile
The slope profile components are defined below. Not all profile elements may be present on a given hillslope. The landscape unit considered should be relatively large and include the soil pit. Minor topographic irregularities are not considered.

Summit: a topographic high such as a hill or ridge-top.

Shoulder: a slope that is convexly rounded. 

Backslope: a mostly linear surface that extends downward.

Footslope: a concave slope segment at the base of a hillslope.

None: slopes less than 2% and where none of the above slope elements can be distinguished. This includes toeslope positions, broad flat interfluves, as well as broad flat terraces.

Surface Runofftc \l3 "Surface Runoff
The surface runoff classes are those listed and described in the Soil Survey Manual. Runoff, as related to soil science, refers to the relative rate water is removed by flow over the surface of the soil. The rate is determined to a great extent by slope, however, properties of the site and soil that affect infiltration and percolation rates also affect runoff. The following are brief descriptions of the runoff classes: 

Ponded: None of the water added to the soil by precipitation or by flow from surrounding higher land escapes as runoff. 

Very Slow: Added water flows away so slowly that free water lies on the surface for long periods. Much of the water enters and passes through the soil or evaporates. Very open and porous soils in which the water enters immediately are also considered to have very slow runoff. Soils with very slow runoff are commonly nearly level, i.e., less than 3% slope. 

Slow: Added water flows so slowly that free water covers the soil for significant periods, or a large part enters the soil in the case of sandy or porous soils. There is usually little or no erosion problem. These soils are usually nearly level (0‑3%) or gently sloping (3‑8%). 

Medium: Added water flows away at such a rate that moderate amounts enter the soil and free water lies on the surface for only a short period. The erosion hazard is slight to moderate, if cultivated. These soils are usually gently sloping (3‑8%) or moderately sloping (8‑15%). 

Rapid: A large portion of added water moves rapidly over the surface with only a small part entering the soil. These soils may be on moderately to strongly sloping or moderately steep slopes (15‑25%). The erosion hazard is moderate to high. 

Very Rapid: A small part of the added water enters the soil and surface water runs off as fast as it is added. These soils are on moderately steep (15‑25%) to very steep slopes (>25%) and may have low infiltration capacities. The erosion hazard is high or very high. 

The following table giving the relationships between soils with various slopes, surface hydraulic conductivity, and amount of vegetative cover may be used to determine the runoff class. 

 




Surface Hydraulic Conductivity 

Slope Class



High

Moderate

Low 

-------------------------------


----------
------------

---------

Nearly level (0‑3%)



Very Slow

to

Slow 

Gently sloping (3-8%)



Slow


to

Medium 

Moderately sloping (8‑15%)


Medium

to

Rapid 

Strongly sloping (15‑25%)


Rapid


to

Very 











Rapid 

Moderately steep and steep (> 25%)

Very 


Very

Very 

Rapid


Rapid

Rapid 

Ponded (depressional areas with no runoff)  
None


None

None
Note: In the case of moderate surface hydraulic conductivity, where there is good vegetative cover use the slower class; if the soil surface is bare or there is poor vegetative cover use the more rapid class. 

D. SOIL CLASSIFICATION

tc \l2 "D.  SOIL CLASSIFICATION
Soil Taxonomy (1999) is the basic reference for this section as updated by the current Keys to Soil Taxonomy. Only those diagnostic horizons and elements of each categorical level that may be found in this area are shown on the scorecard. Note that some soils may have more than one subsurface diagnostic horizon or feature. In this case, check all those that may apply.

Epipedonstc \l3 "Epipedons 
The kind of epipedon should be determined. All mineral soils for contest purposes should be considered to have ochric epipedons if no other kind of epipedon is present. For distinguishing between mollic, and umbric epipedons, chemical data will be supplied.

Diagnostic Subsurface Horizons and Featurestc \l3 "Diagnostic Subsurface Horizons and Features 
Indicate all diagnostic subsurface horizons and features that are present. More than one may be present. If none is present, mark "none" for full credit. Remember that negative credit may be given for incorrect answers to prevent guessing (although a total score for one answer will never be less than zero). 

Ordertc \l3 "Order 
Classify the soil in the appropriate order. The orders listed on the scorecard include only those orders that occur in the contest area. 

Subordertc \l3 "Suborder 
Classify the soil in the proper suborder within the order. 

Great Grouptc \l3 "Great Group 
Classify the soil in the proper great group within the suborder. 

Family Control Sectiontc \l3 "Family Control Section 
The upper and lower limits of the family control section should be identified and listed on the scorecard.

Family Particle Size Classtc \l3 "Family Particle Size Class 
Based on the determination of family control section, calculate the weighted percentage sand, silt, clay (and if needed, rock fragment content in the control section), and determine the family particle size class. Students will need to know when to use only the three broad particle size classes and when to use the seven more specific particle size classes. Should a soil have contrasting particle sizes, write both answers, e.g. write both fine-silty and sandy if the family is fine-silty over sandy. 

Laboratory data necessary to accurately classify each soil will be posted on a card at each pit. These data may include such items as pH, % base saturation, and % organic carbon.

E. SOIL INTERPRETATIONStc \l2 "E. SOIL INTERPRETATIONS 
There are considerable pressures for urban development throughout the NE region. We would like for you to be able to recognize the problems that are imposed by soil profile and site characteristics when these soils are used for homes with basements, for septic tank absorption fields, and for roads and streets. The tables in this guidebook that are used for making soils interpretations are partially extracted and modified from the National Soils Handbook (NSH). Only those characteristics which commonly pose restrictions on the use of soils of this area are listed for your use in evaluation. Copies of these tables will be provided to the contestants on the day of the contest, along with the list of abbreviations.
Soil interpretations involve the determination of the degree of limitation within each soil for a specified use. The most restrictive soil property determines the limitation rating. In cases where the base of the pit does not extend to the depth indicated in the following tables (ie. 150 or 180 cm for some criteria), one should assume that the lowest horizon in the pit extends to the depth of interest.

Dwelling with Basement






Degree of Limitations 

Factors Affecting Use:



Slight

Moderate
Severe 
1. Flooding frequency



None

  ----
        Rare or Common 

 2. Slope (pct)



< 8

8 ‑ 15

>15 

 3. Depth to seasonally high water table (cm)
>180

75-180

<75

4. Depth to bedrock (cm)


>100

50-100

<50

Septic Tank Absorption Field
Degree of Limitations 

Factors Affecting Use




Slight

Moderate
Severe   

1. Flooding frequency




None

Rare 

Common 

2. Slope (pct)




< 8

8 ‑ 15

>15 

3. Depth to seasonally high water table (cm)

>180

120-180
<120 

4. Limiting Hydraulic Conductivity 


       (cm/hr for 60-150 cm depth)


      




Moderate
------
        Low (percs slow)










        High (poor filter)

5. Depth to bedrock




>180

100-180
<100

Local Roads and Streets






Degree of Limitations 

Factors Affecting Use:



Slight


Moderate

Severe 

1. Flooding frequency



None


Rare 

         Common 

2. Slope (pct)



< 8


8 ‑ 15


>15 

3. Depth to seasonally high water table (cm)
>75


75-30


<30

4. Depth to bedrock



>50


<50


-----

5. Frost Action:
SWEC-SWPD
Fragmental

Loamy-skeletal   Coarse-silty






Sandy-skeletal

Coarse-loamy      Fine-silty





Sandy


Fine-loamy
    



















Clayey-skeletal









Clayey (fine and very fine)



PD-VPD

Fragmental

Sandy-skeletal
         Others









Sandy

ABBREVIATIONStc \l1 "ABBREVIATIONS
Boundary Distinctness
Abrupt

A

Gradual
G

Clear
C

Diffuse
D

Texture Class
Coarse sand


COS


Fine sandy loam

FSL

Sand



S


Very fine sandy loam

VFSL

Fine sand


FS


Loam



L

Very fine sand


VFS


Silt loam 


SIL

Loamy coarse sand

LCOS

Silt



SI

Loamy sand


LS


Sandy clay loam

SCL

Loamy fine sand


LFS


Clay loam


CL

Loamy very fine sand

LVFS

Silty clay loam


SICL

Coarse sandy loam

COSL

Silty Clay


SIC

Sandy loam


SL


Sandy Clay


SC

Clay



C

Rock Fragments
Gravelly
GR
Cobbly
CB
Channery
CH

Very gravelly

VGR

Very cobbly

VCB
Very Channery

VCH

Extremely gravelly
EGR

Extremely cobbly
ECB
Extremely Channery

ECH

Flaggy
FL
Stony
ST
Bouldery
BD

Very flaggy

VFL

Very stony

VST
Very bouldery

VBD

Extremely flaggy

EFL

Extremely Stony 
EST
Extremely bouldery

EBD

Redox Features

Abundance:
Few = F

Common = C
Many = M

Contrast:

Faint = F

Distinct = D

Prominent = P

Structure
Grade:

Structureless = 0

Moderate = 2

Weak = 1


Strong = 3

Shape:

Granular

GR

Prismatic
PR

Subangular blocky
SBK 

Platy

PL



Angular blocky
ABK



Massive

MA

Single grain
SGR

Moist Consistence
Loose



LO

Firm


FI

Very friable

VFR

Very Firm

VFI

Friable



FR

Extremely firm

EFI
� There is debate among soil scientists as to the nature and processes responsible for the formation of lamellae and the inter-lamellae material. Some think that the illuvial clay has originated in, and has been removed from, the inter-lamellae zones which should then be considered to be E horizon, and that horizon designations of E/Bt or Bt/E should be used. Others consider the inter-lamellae material to be C horizon material into which illuvial clay has moved from overlying horizons. While we recognize that there is no general consensus, if these materials are observed in the contest, the horizon designations of C/Bt or Bt/C should be used for full credit.
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