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TECHNICAL NOTE 
SOIL TECHNICAL NOTE NO. 2     April 7, 2014 

 
Procedure for Problematic Hydric Soil Determination 

Moderately to Very Strongly Alkaline Soils 

(Steve Sieler, State Soil Liaison) 

Background:   

In a landscape position where groundwater discharge occurs, soils with moderately to very 
strongly alkaline horizons develop.  These accumulations, known as calcic horizons, develop 
immediately below the surface layer(s).  Redox concentrations do not readily form in saturated 
soils with high pH (7.9 or higher).  This pedologic environment is documented by a 15 year 
study in MLRA 55A and 55B.  Using the hydric soil indicators alone may result in an incorrect 
hydric soil determination.  The following procedure is designed to consistently determine and 
document the presence or absence of a hydric soil in such cases.  

Criteria: 

Use this procedure where ALL of the following conditions apply:   

1. An onsite hydric soil determination is necessary due to lack of sufficient offsite data OR 
the participant requested a reconsideration OR the determination was appealed; AND 

2. The soils are in low lying flats or around depressions where groundwater discharge 
occurs; AND 

3. The soils have moderately to very strongly alkaline horizons (calcic horizon) with strong 
to violent effervescence (reaction to 1N HCl) starting within 16 inches of the soil surface 
immediately below the surface layer; AND 

4. The soils lack distinct or prominent redox concentrations but otherwise meet the matrix 
color criteria for a depleted matrix (as defined in “Field Indicators of Hydric Soils in the 
United States”). 

Procedures: 

Examine the soil to a depth of 30 inches (75cm).  If the soil meets the matrix color criteria for a 
depleted matrix in the presence of a moderately to very strongly alkaline horizon(s) where 
secondary carbonates have accumulated to a significant extent immediately below the surface 
layer and distinct or prominent redox concentrations are not present, place either of the 
following statements in the Soils Remarks section of the Wetland Determination Data Form – 
Great Plains Regional Version 2. 

“ND FOTG Technical Note No. 2” (located in Section I - Technical Notes – 
Wetland subfolder). 

Or 
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 “The soil profile was observed to a depth of 30 inches (75 cm).  It has a matrix 
color with chroma 2 or less and a moderately to very strongly alkaline 
accumulation of secondary carbonates immediately below the surface layer that 
does not have common, distinct or prominant redox concentrations.  This soil 
profile meets the definition of a hydric soil.” 
 
Typical soil series – Vallers, Colvin and Lowe  

If the matrix color of the moderately to very strongly alkaline horizon(s) where secondary 
carbonates have accumulated to a significant extent immediately below the surface layer 
is chroma 3 or more, place either of the following statements in the Soils Remarks 
section of the Wetland Determination Data Form – Great Plains Regional Version 2. 

“ND FOTG Technical Note No. 2” (located in Section I - Technical Notes – 
Wetland subfolder). 

Or 
“The soil profile was observed to a depth of 30 inches (75 cm).  It has a matrix color with 
chroma 3 or more and a moderately to very strongly alkaline accumulation of secondary 
carbonates immediately below the surface layer that does not have common, distinct or 
prominant redox concentrations.  This soil profile does not meet the definition of a hydric 
soil.” 
 
Typical soil series – Hamerly, Bearden, Glyndon and Wyndmere  

Justification:  

The situation addressed by this procedure is discussed in the Regional Supplement to the 
Corps of Engineers Wetlands Delineation Manual: Great Plains Region (Version 2.0), Chapter 5 
under Problematic Hydric Soils, item 1 - Moderately to Very Strongly Alkaline Soils: 

“The formation of redox concentrations and depletions requires that soluble iron and 
organic matter be present in the soil. In a neutral to acidic soil, iron readily enters into 
solution as reduction occurs and then precipitates in the form of redox concentrations as 
the soil becomes oxidized. Identifiable iron or manganese features do not readily form in 
saturated soils with high pH. High pH,7.9 or higher, can be caused by many factors. In 
the Great Plains, salt content is a common cause of high soil pH. If the pH is high, 
indicators of hydrophytic vegetation and wetland hydrology are present, and landscape 
position is consistent with wetlands in the area, then the soil may be hydric even in the 
absence of a recognized hydric soil indicator.  In the absence of an approved indicator, 
thoroughly document soil conditions, including pH, in addition to the rationale for 
identifying the soil as hydric (e.g., landscape position, vegetation, evidence of hydrology, 
etc.).  The concept of high pH includes the USDA terms Moderately Alkaline, Strongly 
Alkaline, and Very Strongly Alkaline (USDA Natural Resources Conservation Service 
2002).” 

This procedure applies the “Flexibility” provision (paragraph 23) in the Corps of Engineers 
Wetlands Delineation Manual.  The justification for the use of the flexibility provision is as 
follows: 
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1. Soils with moderately to very strongly alkaline horizon(s) where secondary carbonates 
have accumulated to a significant extent, known as a calcic horizon, immediately below 
the surface layer that meet the matrix colors of a depleted matrix but lack redox 
concentrations may be mistaken for a nonhydric soil. 

2. Features that confirm the presence or absence of hydric soils can be identified and 
documented in soils that are moderately to very strongly alkaline. 

3. NRCS’ Ecological Site Description (ESD) High Condition Plant Communities applicable 
to poorly drained soils in North Dakota meet the definition of a hydric soil and 
Prevalence Index Test for hydrophytic vegetation.  Therefore, one can conclude that 
under normal circumstances, poorly drained ecological sites in North Dakota do support 
a prevalence of hydrophytic vegetation. 

4. NRCS’ Ecological Site Description (ESD) High Condition Plant Communities applicable 
to somewhat poorly drained soils in North Dakota do not meet an indicator test for 
hydrophytic vegetation.  Therefore, one can conclude that under normal circumstances, 
somewhat poorly drained ecological sites in North Dakota do not support a prevalence of 
hydrophytic vegetation. 
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