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CHEMICAL PROPERTIES OF THE SOILS
Cloud County, Kansas

The Chemical Properties table shows estimates of some characteristics and features that affect
soil behavior. These estimates are given for the major layers of each soil in the survey area.
The estimates are based on field observations and on test data for these and similar soils.
Depth to the upper and lower boundaries of each layer is indicated.

Cation—-exchange capacity is the total amount of extractable bases that can be held by the soil,
expressed in terms of milliequivalents per 100 grams of soil at neutrality (pH 7.0) or at some
other stated pH value. Soils having a low cation—exchan%e capacity hold fewer cations and may
require more frequent applications of fertilizer than soils having a high cation-exchange
capacity. Soils having a high cation-exchange capacity can retain cations. The ability to retain
cations helps to prevent the pollution of ground water.

Soil reaction is a measure of acidity or alkalinity and is expressed as a range in pH values.

The range in pH of each major horizon is based on many field tests. For many soils, values have
been verified by laboratory analyses. Soil reaction is important in selecting crops and other
plants, in evaluating soil amendments for fertility and stabilization, and in determining the

risk of corrosion.

Calcium carbonate equivalent is the percent of carbonates, by weight, in the fraction of the
soil less than 2 millimeters in size. The availability of plant nutrients is influenced by the
amount of carbonates in the soil. Incorporating nitrogen fertilizer into calcareous soils helps
to prevent nitrite accumulation and ammonium-N volatilization.

Gyr)sum is expressed as a percent, by weight, of hydrated calcium sulfates in the fraction of the
soil less than 20 millimeters in size. Gypsum is partially soluble in water and can be dissolved
and removed by water. Soils that have a high content of gypsum may collapse if the gypsum is
removed by percolating water.

Salinity is a measure of soluble salts in the soil at saturation. It is expressed as the

electrical conductivi&( of the saturation extract, in millimhos per centimeter at 25 degrees C.
Estimates are based on field and laboratory measurements at representative sites of nonirrigated
soils. The salinity of irrigated soils is affected by the quality of the irrigation water and b

the frequency of water application. Hence, the salinity of soils in individual fields can differ
greatly from the value given in the table. Salinity affects the suitability of a soil for crop
production, the stability of soil if used as construction material, and the potential of the

soil to corrode metal and concrete.

Sodium adsorption ratio (SAR) is a measure of the amount of sodium (Na) relative to calcium (Ca)
and magnesium (Mg) in the water extract from saturated soil paste. It is the ratio of the Na
concentration divided by the square root of one-half of the Ca + Mg concentration. Soils that

have SAR values of 13 or more mag.be characterized by an increased dispersion of organic matter
i

and clay particles, reduced permeability and aeration, and a general degradation of soil structure.
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CHEMICAL PROPERTIES OF THE SOILS--Continued
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CHEMICAL PROPERTIES OF THE SOILS--Continued
Cloud County, Kansas

[ [ J [ [
Map symbol Depth |Cat|on— SO|I |Calcium | Gypsum | Salinity | Sodium |
and soil name |lexchange |reaction |carbonate| | |adsorption |
| |capacity | | | | | ratio |

| |
[meg/100g|] pH [ Pct |Pct ‘ mmhos/cm | |

123RC: | $ é |
Roxbury————-———- | 0-22]8.0-19 ’6.6— A4 1-5 | —— |  -——- ’ -—
|22-60|7.0-23 |7.4-84| 1-5 | — | -—— -—
123WA: | | | | |
Wakeen—————————- | 0-10]7 Ol8|7484|10 20| — | — | -— |
10- 28|70 22|7490|254 | - | — | —
>28 | [ = [ === = |
143EE: | | | |
Edalgo——-————-—- | 0-10]8.0-24 |5.6-6.0| —— | —— | -——= —-— |
10-14| 11-35 [6.1-65| ——— | —— -— -—
14-30 | 14-40 56 84| — | — - -
>30 | —— | — | —- -— | -
Hedville——l——Ig—l—l 0- 16|30 16 |56-73] 0 |0 | |O | |O |
> . o NS R N J—
143GE: | | | | |
Geary————-——————- | 0-7 |6.0-19 |5.6-6.5| O 0 | 0 | 0 |
|732|1021|5678| 0o |0 | 0 | 0 |
32-60]8.0-19 |6.1-84] 0 |0 | 0 | 0 |
143HE: | | | | | |
Hedvnle————Ig—I— 0- 16|| 3.0—1(? |5.6—7|.3| 0o |0 | IO | |O |
> ___ __ SR R — N
Rock Outcrop————| ——= | —— | — | — | — | —-— | -— |
143HP: | | | L | |
Hobbs————=—————- | 0-8 |6.0-19 [6.1-7.8] 0O |0 | 0 | 0 |
| 8-60]6.0-19 |6.6-8.4| 0-5 | 0 | 0 | 0 |
——————————— 0-10]6.0-19 |5.6-6.5] 0 |0 | 0 | 0 |
10-38| 10-21 |5.6-7.8| O 0 0 0
38 60 80 19 |6.1-84| O 0 0 0
143LA: | | | |
Lancaster——————- | 0-9 |5.0-18 |5.6-65] 0 |0 | 0 | 0 |
—24|70 21 |56-73] 0 |0 | 0 | 0 |
2430|4O 18|61T3| OI|0 I| 0 |I 0 ||
>3 —-— — | — - —
143R0: | | |
Roxbury—-—-—--——— | 0-14]8.0-19 |6.6-84| 1-5 | — | -—— -—=
4-52|7.0-23 | 7.4-8.4 | — | - | -
2-60|7.0-21 |74-84| 5-10 | —— | -— | —= |
157BK: | | | | | | |
Geary———-——-—-—— | 0-12]9.0-24 |5.6-65| 0 |0 | 0 | 0 |
12-22 | 12-24 |5.6-7.8 0 0 0 0
22-36| 13-24 |5.6-7.8| O 0 0 0
36-48| 10-20 |5.6-7.8| O 0 0 0
48-6018.0-19 |6.1-84| O 0 0 0
Hobbs————=—————- | 0-7 | 10-27 |6.1-7.8] O |0 | 0 | 0 |
| 7-60]7.0-24 |6.6-8.4| O ,0 | 0 |0 |
157CH: I | | | | |
Crete——————————— 0- | 16-32 |5.1—6.0| 0o |0 | 0 | 0 |
8-14| 19-34 |5.1-6.0] 0 |0 | 0 | 0 |
14-30| 22-47 |6.6-7.8] 0 |0 | 0 | 0 |
30-36| 18-34 |7.4-84| 0-5 | O 0 0
36-60| 15-32 | 7.4-84| 0-5 | O 0 0
157ED: | | | | | | |
Eudora—————————- | 0-6 |6.0-17 |6.1-7.8| O 0 | 0 | 0 |
6-10|6.0-15 |6.1-7.8] 0 | 0 | 0 | 0 |
10-18(2.0-11 |6.1-78| 0 |0 | O ] 0O |
18-40(2.0-11 |6.6-84| 0-3 | O 0 0
40-60|7.0-21 | 7.2-84| 1-5 | O 0 0
157KN: [ | | [ | |
| 0-7 |8.0-18 [6.1-7.3] 0 | O \ 0 | 0 |
7-19|7.0- 16|66—84| 0o [0 | 0 0 |
1960|30 15174-84] 2-15| 0 | 0 | 0 |
157SD: | | | | | |
Inavale————————-| | 0-7 11.0-8.0]6.1-78] 0 |0 | 0 | 0 |
7-20|0.0-5.016.1-7.8] 0 | 0 | 0 | 0 |
20-40]1.0-5.0|6.8-7.8] 0-3 | O 0 0
40-60|0.5-3.0|6.8-8.4| 0-3 | O 0 0
201CG: [ [ | | | | |
Cass———————————— | 0-7 |3.0-11 |5.6-7.3] 0O |0 | 0 | 0 |
7-2812.0-9.0]/6.1-84| 0 |0 | 0 | 0 |
28-60]0.0-6.0|16.1-84] 0 |0 | 0 | 0 |
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CHEMICAL PROPERTIES OF THE SOILS--Continued

|Calcium | Gypsum
|

Cloud County, Kansas
[ N
ion— | Soil
|lexchange |reaction |carbonate|

I
o5
32
5
g g
0O
—S
)
S E
Qg __
==
>=
" o
ps
g2
=5

| Sodium
ption |
|

| Salinit
|a(¥sor

|
ratio |

_ N _
T QR — QOO QNI —— MY~
wIPPP

[meq/100g | pH

|In
|
[
|

— [
| —
4o99—0g00

ogYHo

__— 0

—O

o000

— o000 o

o [T9)
w ©99FFY

]
I —o 1
DWW —4
10 © L0
o -

uary 2002

KS-NRCS Jan

—moC——

—0° __go°— o
y vy N wvwo

-4
o m1101_.000

> OO ZITND
NI D e N A NN
AGEN BG—PGOOC —A NN

: Engineering Interpretations

— S— — — — N —
Bt e L AT N S T N <SS —®
Loddo oo |/ << 7 oo
NRR—C 215660 66 Ne—® AR NNt 26—~ Q2o _ Q¥ Nod6e—1 _9 36~
—_ —dLw0 —© — ——®© w0 —n —i0~ N —5

Section Il

P olerTuree Turaa
rrog i mi—

o0Re—oQ

Crete—————————
Hobbs-——-

201Cs:

Aa:
Ah:

8-14] 1
14-36 | 2
6-18 |

7-20 |
20-40
40-60

[

|
7-12 | 17-34

Clay Pits——---—-| -

I

KS-FOTG NOTICE: 275

Ar:
Armo———————————
Ba:
Hastings————————
Br:

Ca:

Cf:
Munjor---—-—-———
Inavale-——————-

CLP:
Crete———————————| 0-7



PAGE 5of 7
CHEMICAL PROPERTIES OF THE SOILS--Continued
Cloud County, Kansas

[ [ J [ [

Map symbol Depth |Cat|on— SO|I |Calcium | Gypsum | Salinity | Sodium |

and soil name |lexchange |reaction |carbonate| | |adsorption |
| |capacity | | | | | ratio | | |
| In ||mquIlOOg| pH || Pct | Pct mmhi)s/cm | |

Cs: [ | | [ | |

Crete——————————— | 0- |16—32|51 60| 0 |0 | 0 | 0 |
8-12] 19-34 |5.1-6.0| 0 |0 | 0 |0 |
12-34| 22-47 16.6-78| 0 |0 | 0 | 0 |
34-40| 18-34 |7.4-84| 0-5 | O 0 0
|40—6|0 15|—32 |7.4—8.I4 0|—5 0 | O| 0

t:

Crete——————————— | 16-32 |5.1-6.0] 0 |0 | 0 | 0 |
8-12| 19-34 |5.1-6.0| 0 |0 | 0 |0 |
12-34| 22-47 |6.6-7.8] 0 |0 | 0 | 0 |
34-40| 18-34 |7.4-84| 0-5 | O 0 0
40-60| 15-32 | 7.4-8.4| 0-5 | 0 | 0 | 0 |

Cu: [ | | [ | |

Crete—————————— | 0-8 ‘ 20-35 ‘5.6—65| 0 |0 | 0 | 0 |
8-28| 22-47 |6.1-73| 0 |0 | O | 0O |
28-34| 18-34 | 7.4-84| 0-5 | O 0 0
3|4 6(|) 15|33||74 871| 0|—5 IO || OI | 0 |

Detroit——————-——| | 0-6 | 19-36 |6.1-7.3| 0 |0 | 0 | 0 |
6-12] 19-36 |6.1-7.3] 0 |0 | 0 | 0 |
2-36| 22-40 |6.6-7.8| 0 |0 | 0 | 0 |
36-40| 15-29 |6.6-8.4| 0-10 | 0 | 0 | 0 |
4|10 6(|) 12|—29 ?.6—8.|4 Ol—lO 0 | O| 0

Eu:

Eudora———————- -—| 0-10|4.0-17 |6.1-78|] O |0 | 0 [ 0 |
10-20|4.0-15 |6.1-7.8| O 0 0 0
20-30|3.0-15 |6.1-7.8| 0 | 0 | 0 | 0 |
30-40|2.0-13 |6.6-84| 1-10 | O 0 0
40-60|2.0-11 |6.6-8.4| 1-15 | O 0 0

Ge: [ | | ([ I |

Geary————————- -—| 0-9 19.0-24 |5.6-65| 0 |0 | 0 | 0 |
9-15]| 12-22 |5.6-6.5| 0 |0 | 0 | 0 |
15-24| 12-26 |5.6-7.8| 0 |0 | 0 | 0 |
24-3218.0-19 |6.1-8.4| 0-5 | - | | 0 |
32-60|8.0-19 |6.1-84| 0-5 | — 0 0

GRP: [ | [ [ | |

Gravel Plts_l___Tl ———l | ——l— | I——— || - ||——— |I -— | —

Gs:

Geary——— ———————— | 0-6 | 12-25 |5.6-6.5| 0 | — | 0 | 0 |
6-24] 12-23 |5.6-7.8| 0 | —— | 0 | 0 |
24-3218.0-19 |6.1-84| 0-5 | ——— 0 0
32-60| 8.0 19|61 84| 0-5 |——— | 0 | 0 |

Hb: [ I [ [ | |

Hastings—————-—— | 0-7 | 16-30 |5.6-6.5| 0 |0 | 0 | 0 |
7-12] 15-32 |5.6-6.5] 0 |0 | 0 |0 |
12-181| 17-30 |5.6-6.5| 0 0 0 0
18-38| 21-38 |5.6-7.3| O 0 0 0
38-44| 15-29 |6.1-84| 0-5 | O 0 0
?4—6(|) 15|—29 ?.1—8.|4 0|—5 0 | 0 0

Hc:

Hastings———————— | 0-8 | 16-30 |5.6-6.5| 0 | O { 0 | 0 |
8-14| 17-30 |5.6-65| 0 |0 | 0 | 0 |
14-36| 21-38 |5.6-7.3| 0 |0 | 0 | 0 |
36-42| 15-29 |6.1-8.4| 0-5 | 0 | 0 | 0 |

Hd 4|12—6(i) 15|29 E|‘> 1- 8.;1 0|—5 0 | 0 | 0

Hastings———————— | 0-8 | 18-34 |5.6-65| 0 |0 | 0 | 0 |
8-31| 21-38 |5.6-7.3] 0 | O 0 | 0 |
35-42| 15-29 |61 8.4| 0-5 | 0 | 0 | 0 |

" 4|12—6(i) 15|29 E|‘> 1- 8.;1 0|—5 0 | 0 | 0

e:

Hedville————-——- | 0-16|4.0- 19|56 73] 0 |0 | 0 | 0 |
[16-18] ——= | == | —=— | = \ - | — |

Ho: | | | | ) |

Hobbs——————————- | 0-9 [9.0-27 |6.1-7.4] 0 |0 | 0 | 0 |
9-1719.0-25 |6.1-74| 0 |0 | 0 |0 |
17-287.0-21 |6.1—7.6| 0 |0 | 0 | 0 |
28-60|7.0-20 |6.6-7.8] 0-3 | 0 | 0 | 0 |
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PAGE 6of 7
CHEMICAL PROPERTIES OF THE SOILS--Continued
Cloud County, Kansas

[
Map symbol D
and soil name

[ J [ [
epth |Cat|on— Son |Calcium | Gypsum | Salinity | Sodium |
|lexchange |reaci|on |carbonate| | | |adsorption |

| |capacity | | | | ratio

| |
In ||mquIlOOg|| pH || Pct | Pct mmhi)s/cm | |

Hr: | | | | é | |
Hord————-——————- | 0-8 | 11-24 |56-73| 0 |0 | 0 | 0 |
8-18| 10-24 |56-7.3|] 0 |0 | 0 | 0 |
18-34| 11-25 |6.1-7.8| 0-3 | 0 | 0 | 0 |

34-43| 10-21 [7.4-8.4| 0-5 0 0 0
43-60 | 6.0-20 |74 8.;1 2|—10 | 0 || 0I | 0 |
Humbarger——————- | 0-10]7.0-22 |7.4-8.4| 0-5 | —— | 0 | 0 |
- 7.0-20 | 7.4-8.4| 2-10 | ——— 0 0
22-2816.0-21 [7.9-8.4| 5-15 | ——— 0 0
28-48|4.0-21 | 7.9-8.4| 5-15 [ —— 0 0
?8—6? 0.0|—2.0 I7.9—8.|4 2-10 ——T |O 0

Kp:

Kipson———-—=-———- | 0-10 | 9.0-25 |74 -8.4] 10-20 | 0 | 0 | 0 |
10-20]7.0-23 |7.9-9.0| 30-60 | O | 0 | 0 |
Pl e e e

Lancaster—————-- | 0-9 18.0-23 |5.6-6.5] 0 |O | o | 0 |

9-18| 10-22 |5.6-6.5] 0 | 0 | 0 | 0 |
18-26| 10-23 |5.6-7.3| O 0 0 0
26-35|5.0-20 |6.1-7.3| O 0 0 0
I It Rl el B B Bl

Hedville————-——- | 0-14]6.0-20 |5.6-73] 0 |0 | 0 | 0 |

P U e Nl el M T Bl

Lohgford— ——————— | 0-8 | 14-29 ||56 -7.3] 0 |0 | 0 | 0 |
8-14| 17-32 |5.6-7.3] 0 | 0 | 0 | 0 |
14-38 22-39 |6.1-7.3| O 0 0 0
38-45| 18-32 |6.1-7.3| O 0 0 0

L |45—6|0 12|—29 |61 7|8 (l) 0 | 0 | 0

n:

Longford———————- | 0-8 | 14-29 |5.6-7.3] 0 |0 | 0 | 0 |
8-14| 17-32 |5.6-7.3] 0 |0 | 0 | 0 |
14-38| 22-39 |6.1-7.3| O 0 0 0
38-45| 18-32 |6.1-7.3| 0 0 0 0
45-60| 12-29 |6.1-7.8| O 0 0 0

Lo: [ | | | | | |

Longford———————- | 0-8 | 18-34 |5.6-73] 0 |0 | 0 | 0 |
8-32| 21-38 |6.1-7.3| 0 |0 | 0 | 0 |
32-39| 18-29 |6.1-7.3| 0 0 0 0
39-60 15—2|9 6:IL 73| 0 | 0 | 0 | 0

Miscellaneous |- -1 - —|-—— 1 -— | — |

water-—-=-==o 1 E I

MCCOOK—————————— 0-6 | 8.0-22 |7.4—8.4$ 0-5 |0 | 0 | 0 |
6-16 | 8.0-22 | 7.4-8.4| 0-5 | | 0 |
16-22|4.0-13 | 7.4-84] 5-20 | O 0 0
22-4214.0-13 | 7.4-8.4| 5-20 | O 0 0

" 712—6? 1.0|—7.0 |7.4—8|4 5|—20 0 | 0 0

r

Muir———====————— | 0-8 ’ 11-24 ’5.6—7.3| 0o | — | 0 | 0 |
8-16 | 10-24 [5.6-7.3| 0 | — | | 0 |
16-34| 11-24 |6.1-7.3| O 0
34-4218.0-21 [6.1-7.3 0 0
42-60|7.0-21 |6.1-8.4

Nc: | | | |

New Cambria————- | 0-6 | 22-40 0 |
6-12 | 21-42 | 6.6-8.4
12-40| 26-54 | 7.9-8.4
40-60| 19-42 | 7.9-8.4

Nu: I | | |

Nuckolls———=———— | 0-10] 11-23 | |
10-16|9.0-19 | 6.6-7.8
16-38|8.0-18 | 6.6-7.8
38-60|7.0-15 | 7.4-8.4

Nx: [ | | |

Nuckolls————————| | 0-7 |9.0-19 | 6. |
| 7-31|8.0-18 | 6.6-7.8
31-60]7.0-15 | 7.4-8.4
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PAGE 7of 7
CHEMICAL PROPERTIES OF THE SOILS--Continued
Cloud County, Kansas

[T [ [ [ [ [

Map symbol | Depth [Cation— | Soil |Calcium | Gypsum | Salinity | Sodium |

and soil name |lexchange |reaction |carbonate| | |adsorption |
| |capacity | | | I| | | ratio | |
| In ||mquIlOOg|| pH || Pct | Pct ‘ mmhi)s/cm | |

QUA: | I | [ | |

Quatties=—==—ro| == | oo | = e e ]

X

Roxbury——-—-———— | 0-8 | 11-24 f7.4—8.4| 0-5 | —— | 0 | 0 |
8-20| 10-25 |7.4-8.4| 5-15 | —— | 0 | 0 |
20-3619.0-23 | 7.4-8.4| 5-20 | —— 0 0
36-60|8.0-23 | 7.4-8.4| 5-20 | —— 0 0

Sa: [ | | | | | |

Inavale——-——-——-| | 0-7 |1.0-8.0|6.1-7.8] 0 |0 | 0 | 0 |
7-20]1.0-5.016.1-7.8] 0 |0 | 0 | 0 |
20-40]1.0-5.0|6.8-7.8| 0-3 | O 0 0
40-60|0.5-3.0|6.8-8.4| 0-3 | O 0 0

SAP: | | | | | | | |

gra e e e e e

Sd:

Inavale————————-| (1) 0-7 |1.0-8.0|6.1-78] 0 |0 | 0 | 0 |
7-20|0.0-5.0]16.1-7.8] 0 | 0 | | 0 |
20-40]1.0-5.0|6.8-7.8] 0-3 | O 0 0
40—6|0 05|—3.0 |6.8—8i4 ?—3 0 | 0I 0

St:

Sutphen——-——-———| | 0-8 | 28-52 | 6.1-7.8| | — | 0 | 0 |
8-26| 26-50 [6.6-7.8] 0 | —— | 0 | 0 |
26-32| 24-46 | 7.4-8.4| 0-5 - 0 0
32-60| 21-41 | 7.4-84| 0-5 | ——— 0 0

To: [ | | | | | |

Tobin————-——-—-—- | 0-24]9.0-27 |5.6-7.3| 0 | ——— | 0 0 |

|24—44 8.0-23 |6.6-7.8| 0-5 | —— | | 0
44—6(|) 7.o|—22 |7.4—8.|4 1|—10 | ———l | |0 | 0

W:

Water————-—-———- | == - l -l — | — |

Wa: | | | | |

Wakeen——-————-—— | 0-8 | 11-27 | 7.4-8.4| 10-20 | ——— f 0 | 0 |
8-2219.0-23 | 7.6-9.0| 25-40 | —— | 0 |
22-2819.0-22 | 7.6-9.0| 25-40 | ——— | 0 | 0 |
28-60| — | — | — | — | — | — |
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