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SOIL FEATURES
McLean County, North Dakota

The following table gives estimates of various soil features. The estimates are used in land use
planning that involves engineering considerations.

A restrictive layer is a nearly continuous layer that has one or more physical, chemical, or thermal
properties that significantly impede the movement of water and air through the soil or that restrict
roots or otherwise provide an unfavorable root environment. Examples are bedrock, cemented layers,
dense layers, and frozen layers. The table indicates the hardness and thickness of the restrictive
layer, both of which significantly affect the ease of excavation. Depth to top is the vertical

distance from the soil surface to the upper boundary of the restrictive layer.

Potential for frost action is the likelihood of upward or lateral exBansion of the soil caused b?/

the formation of segregated ice lenses (frost heave) and the subsequent collapse of the soil and
loss of strength on thawing. Frost action occurs when moisture moves into the freezing zone of the
soil. Temperature, texture, density, permeability, content of organic matter, and depth to the water
table are the most important factors considered in evaluating the potential for frost action. It is
assumed that the soil is not insulated by vegetation or snow and is not artificially drained. Silty

and highly structured, clayey soils that have a high water table in winter are the most susceptible
to frost action. Well drained, very gravelly, or very sandy soils are the least susceptible. Frost
heave and low soil strength during thawing cause damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical action that
corrodes or weakens uncoated steel or concrete. The rate of corrosion of uncoated steel is related
to such factors as soil moisture, particle—size distribution, acidity, and electrical conductivity

of the soil. The rate of corrosion of concrete is based mainly on the sulfate and sodium content,
texture, moisture content, and acidity of the soil. Special site examination and design may be
needed if the combination of factors results in a severe hazard of corrosion. The steel or concrete
in installations that intersect soil boundaries or soil layers is more susceptible to corrosion than
Ithe steel or concrete in installations that are entirely within one kind of soil or within one soil

ayer.

For uncoated steel, the risk of corrosion, expressed as low, moderate, or high, is based on soil
drainage class, total acidity, electrical resistivity near field capacity, and electrical
conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. It is based on soil
texture, acidity, and amount of sulfates in the saturation extract.
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McLean County, North Dakota
Restrictive |ayer Ri sk of corrosion
Map synbol Pot enti al
and soll nane Dept h for Uncoat ed
Ki nd to top Thi ckness Har dness Frost action St eel Concrete
I'n I'n
Ac:
Aquent s————————— - - - - Hi gh Hi gh Low
Aquol | s————————- -—= - - - Hi gh Hi gh Low
A
Ar negar d——————- -—= - - - Moder at e Hi gh Low
Arnegar d——————- -—= - - - Moder at e Hi gh Low
Arnegar d——————- -—= - - - Moder at e Hi gh Low
IIiiank:s ——————————— -—= -—= -—= -—= Low Moder at e Low
Bk:
Banks—————————- -—= -—= -—= -—= Low Moder at e Low
BoA:
Bowbel | s——————- -—= - - -—= Moder at e Hi gh Low
BsB:
Bowbel | s———————- -—= - - -—= Moder at e Hi gh Low
WIliamg————- -—= - - -—= Moder at e Hi gh Low
BwA:
Bowdl e—————————- -—= -—= -—= -—= Low Moder at e Low
ByB:
Bowdl e—————————- -—= -—= -—= -—= Low Moder at e Low
St ady—————————- - -—= - -—= Low Moder at e Low
ByC:
Bowdl e—————————- -—= -—= -—= -—= Low Moder at e Low
St ady—————————- - - - -—= Low Moder at e Low
CaE:
Cabba———————-—- 10-20 | Bedrock -—= - Moder at e Hi gh Low
(paralithic)
ChF:
Cabba——————————- 10-20 | Bedrock -—= - Moder at e Hi gh Low
(paralithic)
Shal e Qutcrop—- 0-3 Bedr ock -—= - None Hi gh Hi gh
(paralithic)
CF:
Cut And Fill - - -—= - Moder at e Hi gh Low
Land——————————-
ChD:
Cohagen———————- 4-20 | Bedr ock - - Moder at e Moder at e Low
(paralithic)
Vebar ——————————- 20-40 | Bedrock -—= - Low Moder at e Low
(paralithic)
ChE:
Cohagen———————- 4-20 | Bedr ock -—= -—= Moder at e Moder at e Low
(paralithic)
Vebar ——————————- 20-40 | Bedrock -—= - Low Moder at e Low
(paralithic)
Co:
Col vi n——====———= —-—= -—= -—= - Hi gh Hi gh Low
Dm
D mm ck———————- - - -—= - Moder at e Hi gh Low
Dv:
D vi de—————————- - - -—= - Moder at e Hi gh Low
FaA:
Fal ki r kK-———————— - -—= -—= -—= Moder at e Moder at e Low
FaB:
Fal ki r kK-———————— -—= -—= -—= -—= Moder at e Moder at e Low
FbA:
Fal ki r K-———————— -—= -—= -—= -—= Moder at e Mbder at e Low
Max————————————- - -—= - -—= Moder at e Hi gh Low
FbB:
Fal ki r kK-———————— -—= -—= -—= -—= Moder at e Mbder at e Low
Max————————————- - -—= - - Moder at e Hi gh Low
FbC:
Fal ki r K-———————— -—= -—= -—= -—= Moder at e Mbder at e Low
Max————————————- - -—= - - Moder at e Hi gh Low
Ff A
Far nuf -—————————- - -—= - - Moder at e Hi gh Low
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I'n I'n

Ff B:

Far nuf -—————————- -—= - - - Moder at e Hi gh Low
FI D:

Fl asher ————————- 7-20 | Bedrock - - Low Moder at e Low

(paralithic)

Fl E:

Fl asher ————————- 7-20 | Bedrock - -—= Low Moder at e Low

(paralithic)

FnA:

Fl axt on———————- - - -—= -—= Moder at e Hi gh Low
FnB:

Fl axt on———————- - - - -—= Moder at e Hi gh Low
FnC:

Fl axt on———————- - - - - Moder at e Hi gh Low
Fs:

Fossum-————————- - - - - Moder at e Hi gh Low
GA:

Gail ——————— - - -—= - Moder at e Hi gh Low
GaB:

Gail ——————— -—= -—= - - Moder at e Hi gh Low
Gn:

G ano——————————- - - -—= -—= Hi gh Hi gh Low
GoA:

Grassha———————- -—= - -—= - Moder at e Hi gh Low

G avel Pits———— -—= - -—= - None Low Low
HaA:
l_kl—lamarl y————————= - - -—= - Hi gh Hi gh Low

Harri et ————————- - -—= - -—= Hi gh Hi gh Moder at e

Sal i ne Land———- - - - -—= Hi gh Hi gh Moder at e
Hn:

Havr el on——————- - - - -—= Moder at e Hi gh Low
Ho:

Havr el on——————- - - - -—= Moder at e Hi gh Low
Hs:

Hei | ——————————- -—= -—= - - Moder at e Hi gh Moder at e
IL:

Intermttent -—= -—= -—= -—= -—= - -

Lake——————————

Kr B:

Kremr——————————- - - - - Moder at e Hi gh Low
La:

Lallie—————————- - - - - Hi gh Hi gh Moder at e
LaK:

Lake———————————- -—= -—= -—= -—= -—= -—= -
LeB:

Li hen—————————- -—= -—= - -—= Low Hi gh Low
LeC:

Li hen——————————- -—= -—= - - Low Hi gh Low
LgE:

Li hen————————— -—= - - - Low Hi gh Low

Zah| ———————————- -—= - - - Moder at e Moder at e Low
LnB:

Li nton—————————- -—= - - -—= Moder at e Moder at e Low

Mandan—————————- -—= - - -—= Moder at e Moder at e Low
LnC:

Li nton————————- -—= - - -—= Moder at e Moder at e Low

Mandan—————————- -—= - - -—= Moder at e Moder at e Low
LnD:

Li nton————————- -—= - - -—= Moder at e Moder at e Low

Mandan—————————- -—= - - -—= Moder at e Moder at e Low
LnE:

Li nton—————————- -—= - - -—= Moder at e Moder at e Low

Mandan—————————- -—= - - -—= Moder at e Moder at e Low
Lw.

Lohl er —————————- -—= - - -—= Moder at e Hi gh Low
Ly:

Lohl er —————————- -—= - - -—= Moder at e Hi gh Low
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Ki nd to top Thi ckness Har dness Frost action St eel Concrete
I'n I'n
Ma:
Makot | —————————- -—= - - - Moder at e Hi gh Low
MIA:
Mjl\/lamdan —————————— -—= - - - Moder at e Moder at e Low
B:
Mandan—————————- -—= - - - Moder at e Moder at e Low
MIC:
Mandan—————————- -—= - - - Moder at e Moder at e Low
Marysl and——————- -—= - - - Hi gh Hi gh Low
MyB:
Max————————————- -—= - - - Moder at e Hi gh Low
MhC:
Max ————————————- -—= - - - Moder at e Hi gh Low
Bowbel | s——————- -—= - - - Moder at e Hi gh Low
MZahI ———————————— - - - -—= Moder at e Moder at e Low
C
Max ————————————-— - - - -—= Moder at e Hi gh Low
Zah| ——————————— -—= - - - Moder at e Moder at e Low
M D:
Max ————————————- -—= - - - Moder at e Hi gh Low
Zah| ——————————— - -—= - -—= Moder at e Moder at e Low
Mo C:
Mort on—————————- 20-40 | Bedrock - -—= Moder at e Moder at e Low
(paralithic)
NbA:
Ni obel | ————————- - -—= - -—= Moder at e Hi gh Moder at e
WIliamg—————- - -—= - -—= Moder at e Hi gh Low
NbB:
Ni obel | ————————- - - - -—= Moder at e Hi gh Moder at e
WIliamg——————- - - - -—= Moder at e Hi gh Low
NB:
Noonan—————————- - - - -—= Moder at e Hi gh Moder at e
M randa————————- - - - - Moder at e Hi gh Moder at e
NnD:
Noonan—————————- - - - - Moder at e Hi gh Moder at e
M randa-————————- - - -—= - Moder at e Hi gh Moder at e
Nt A
Nut | ey—————————- - - -—= - Moder at e Hi gh Low
B:
Nut | ey—————————- - - -—= - Moder at e Hi gh Low
Othent s——————- - - -—= - Moder at e Hi gh Low
a:
Par nel | ————————- -—= - - - Hi gh Hi gh Low
Pe:
Par nel | ————————- - - -—= -—= Hi gh Hi gh Low
PhA:
tF:ar shal | ———————- - - -—= -—= Moder at e Moder at e Low
PhB:
Par shal | ———————- - - -—= -—= Moder at e Moder at e Low
PhC:
Par shal | ———————- - - -—= -—= Moder at e Moder at e Low
PhD:
Par shal | ———————- - - -—= -—= Moder at e Moder at e Low
PoA:
Par shal | ———————- - - -—= -—= Moder at e Moder at e Low
PoB:
Par shal | ———————- - - -—= -—= Moder at e Moder at e Low
C
Regent —————————- 20-40 | Bedrock -—= -—= Low Hi gh Moder at e
(paralithic)
RhB:
Rhoades———————- -—= -—= - - Low Hi gh Moder at e
R ver wash——————- - -—= - - Low Moder at e Low
Rosegl en——————- - -—= - - Moder at e Moder at e Low
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Ki nd to top Thi ckness Har dness Frost action St eel Concrete
I'n I'n
B:
Rosegl en——————- -—= - - - Moder at e Moder at e Low
Tansem————————- -—= - - - Moder at e Moder at e Low
C
Rosegl en——————- -—= - - - Moder at e Moder at e Low
Tansem————————- -—= - - - Moder at e Moder at e Low
RsA:
Ruso———————————- - - - - Low Moder at e Low
Rt B:
Ruso———————————- - - - - Low Moder at e Low
Manni ng———————-—- - -—= - -—= Low Moder at e Low
Rt C
Ruso———————————- - - - - Low Moder at e Low
Manni ng———————-—- - -—= - -—= Low Moder at e Low
RxB:
Ruso———————————- - - - - Low Moder at e Low
Manni ng————————-— - - - - Low Moder at e Low
RyC:
Ruso———————————- - - - - Low Moder at e Low
Wabek —————————— -—= - - - Low Moder at e Low
Rz A:
Ruso———————————- - - - - Low Moder at e Low
SeD:
Ser oco—————————— - - - - Low Low Low
Sn:
Si nai ——————————- -—= - -—= - Moder at e Hi gh Low
St:
St raw-—————————- -—= - - - Moder at e Hi gh Low
SX:
St raw-—————————- - - -—= - Moder at e Hi gh Low
Straw, CHANNELED| -—- -—= -—= —-—= -—= - -
Tl C
Tel fer ———————— - - -—= - Low Moder at e Low
Li hen———————— -—= -—= - -—= Low Hi gh Low
Tp:
Tonka——————————- - - -—= - Hi gh Hi gh Low
Par nel | ————————- - - -—= - Hi gh Hi gh Low
Tr:
Tr enbl es———————— - - -—= - Moder at e Hi gh Low
Vebar ~————————— 20-40 | Bedrock - —-—= Low Moder at e Low
(paralithic)
WIlianmg—————- - - - —-—= Moder at e Hi gh Low
W
Water (water -—= -—= - -—= - - -
Areas >40 Acres
V\aB:
Wabek—————————— - - -—= - Low Moder at e Low
Zah| ———————————- - -—= - -—= Moder at e Moder at e Low
Max———————————— - -—= - -—= Moder at e Hi gh Low
WAD:
Wabek —————————— -—= - - - Low Moder at e Low
Zah| ——————————— -—= - - - Moder at e Moder at e Low
Max ————————————- -—= - -—= -—= Moder at e Hi gh Low
WHB:
Wabek —————————— -—= - - -—= Low Moder at e Low
WD
Wabek —————————— -—= -—= - -—= Low Moder at e Low
W B:
WIlianmg—————— -—= -—= - -—= Moder at e Hi gh Low
WIlianmg————— -—= -—= - -—= Moder at e Hi gh Low
WIlianmg———— -—= -—= - -—= Moder at e Hi gh Low
WOA:
WIlianmg————— -—= -—= - -—= Moder at e Hi gh Low
Bowbel | s———————- -—= -—= - -—= Moder at e Hi gh Low
WoB:
WIlianmg————— -—= -—= - -—= Moder at e Hi gh Low
Bowbel | s———————- -—= -—= - -—= Moder at e Hi gh Low
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W C
WIliamg————- -—= - - - Moder at e Hi gh Low
Bowbel | s——————- -—= - - - Moder at e Hi gh Low
B:
WIliamg————- -—= - - - Moder at e Hi gh Low
Bowbel | s——————- -—= - - - Moder at e Hi gh Low
Zah| ———————————= -—= -—= -—= -—= Moder at e Moder at e Low
W B:
WIlliamg——————- - - - -—= Moder at e Hi gh Low
Si nkhol e———————- - - - -—= Moder at e Hi gh Low
VS A:
WIlton———————- -—= -—= -—= -—= Moder at e Moder at e Low
W B:
WIlton————————- -—= -—= -—= -—= Mbder at e Mbder at e Low
Temvi k—————————- - - - -—= Moder at e Hi gh Low
WC:
WIton———————— -—= -—= -—= -—= Mbder at e Mbder at e Low
WIliamg—————- - - - -—= Moder at e Hi gh Low
ZcE:
Zah| ———————————= - -—= -—= -—= Mbder at e Mbder at e Low
Cabba—————————- 10-20 | Bedrock - -—= Moder at e Hi gh Low
(paralithic)
ZnE:
Zah| ———————————= -—= -—= -—= -—= Mbder at e Mbder at e Low
Max————————————- - -—= - -—= Moder at e Hi gh Low
ZpE:
Max ————————————- - -—= - -—= Moder at e Hi gh Low
Zah| ———————————= -—= -—= -—= -—= Mbder at e Mbder at e Low
Par nel | ————————- - - - - Hi gh Hi gh Low
ZWC:
Zah| ———————=———= -—= -—= -—= -—= Mbder at e Mbder at e Low
WIliamg—————- - - -—= - Moder at e Hi gh Low
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