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Profile Description:

Ap1--0 to 9 centimeters; very dark grayish brown (10YR 3/2) silty clay loam, dark grayish brown (10YR
4/2), dry; weak fine subangular blocky, and weak medium granular structure; very friable, slightly hard,
moderately sticky, moderately plastic; common medium roots; few fine interstitial pores; 7 percent nonflat
2- to 75-millimeter unspecified fragments; slight effervescence, by HCI, 1 normal; clear wavy boundary.

Ap2--9 to 23 centimeters; dark brown (10YR 3/3) silty clay loam, brown (10YR 5/3), dry; weak fine
subanguiar blocky, and weak medium granular structure; very friable, slightly hard, moderately sticky,
moderately plastic; few very fine roots; few fine interstitial pores; 7 percent nonflat 2- to 75-millimeter
unspecified fragments; slight effervescence, by HCI, 1 normal; clear wavy boundary.

Bk--23 to 50 centimeters; brown (10YR 4/3) exterior and yellowish brown (10YR 5/4) interior with gray
(10YR 5/1) silty clay loam; moderate coarse subangular blocky structure; firm, moderately hard,
moderately sticky, moderately plastic; few very fine roots; few very fine interstitial pores; 15 percent
medium carbonate masses; 7 percent nonflat 2- to 75-millimeter unspecified fragments; strong
effervescence, by HCI, 1 normal; clear wavy boundary.

Btk1--50 to 79 centimeters; 75 percent brown (10YR 5/3) with 25 percent gray (10YR 5/1) silty clay loam;
strong coarse angular blocky structure; firm, moderately sticky, moderately plastic; few very fine roots;
few very fine interstitial pores; 1 percent clay films on all faces of peds; 2 percent manganese coatings; 5
percent medium carbonate concretions and 15 percent medium and coarse carbonate masses; 7 percent
nonflat 2- to 75-millimeter unspecified fragments; strong effervescence, by HCI, 1 normal; clear wavy
boundary.

Btk2--79 to 102 centimeters; 65 percent yellowish brown (10YR 5/4) with 35 percent gray (10YR 5/1) silty
clay loam; strong coarse and very coarse prismatic, and strong coarse angular blocky structure; firm,
moderately hard, moderately sticky, moderately plastic; few very fine roots; few very fine interstitial pores;
1 percent clay films on all faces of peds; 5 percent manganese coatings; 2 percent medium carbonate
concretions and 7 percent medium carbonate masses; 7 percent nonflat 2- to 75-millimeter unspecified
fragments; slight effervescence, by HCI, 1 normal; clear wavy boundary.

B'k--102 to 138 centimeters; 50 percent yellowish brown (10YR 5/4) and 50 percent gray (10YR 5/1) silty
clay loam; strong coarse and very coarse prismatic, and strong coarse angular blocky structure; firm,
moderately hard, moderately sticky, moderately plastic; few very fine roots; few very fine interstitial pores;
7 percent manganese coatings; 2 percent medium carbonate concretions and 15 percent medium
carbonate masses; 7 percent nonflat 2- to 75-millimeter unspecified fragments; slight effervescence, by
HCI, 1 normal; abrupt wavy boundary.

BCk--138 to 170 centimeters; 75 percent yellowish brown (10YR 5/4) with 25 percent gray (10YR 5/1)
silty clay loam; massive; firm, moderately hard, moderately sticky, moderately plastic; few very fine roots;
few very fine interstitial pores; 10 percent manganese coatings; 1 percent medium carbonate concretions
and 5 percent medium carbonate masses; 7 percent nonflat 2- to 75-millimeter unspecified fragments;
very slight effervescence, by HCI, 1 normal.
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Calcium carbonate masses in the matrix and and gleying along prisms and

polygons are visible in the Liston soil.
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4th IUSS Soil Classification Conference

Pedon ID: S11NE153004
Sampled as on Oct 12, 2011:
Revised to :

SSL - Project
- Site ID
- Pedon No. 12N0012

*** Primary Characterization Data
( Sarpy, Nebraska )

Liston ; Fine-loamy, mixed, superactive, mesic Typic Eutrudept

C2012USNEQ04 1USS Tour
S11NE153004 Lat: 41°9'18.50" north Long: 96° 9' 20.50" west NAD83 MLRA: 1078

- General Methods 1B1A, 2A1, 2B

*kk

Field Tour Guidebook

Print Date: May 18 2012 3:32

United States Department of Agriculture
Natural Resources Conservation Service
National Soil Survey Center
Soil Survey Laboratory
Lincoln, Nebraska 68508-3866

Layer Horizon 0N Depth (em) Field Label 1 Field Label 2 Field Label 3 Field Texture  Lab Texture
12N00045 Ap1 0.0-9.0 S11NE153004-1 SICL CL
12N00046  Ap2 9.0-23.0 S11NE153004-2 SICL CL
12N00047 Bk 23.0-50.0 S11NE153004-3 SICL CL
12N00048  Btk1 50.0-79.0 S11NE153004-4 SICL CL
12N00049  Btk2 79.0-102.0 S11NE153004-5 SICL CL
12N00050 B'k2 102.0-138.0 S11NE153004-6 SICL CL
12N00051 C 138.0-170.0 S11NE153004-7 SICL CL
Pedon Calculations
Calculation Name Result Units of Measure
Weighted Particles, 0.1-75mm, 75 mm Base 27.013 % wt
Volume, >2mm, Weighted Average 3.206 % vol
Clay, total, Weighted Average 33.618 % wt
Clay, carbonate free, Weighted Average 30.125 % wt
CEC Activity, CEC7/Clay, Weighted Average, CECd, Set 4 0.532 (NA)
LE, Whole Soil, Summed to 1m 5.2 cm/m
Weighted averages based on control section: 25-100 cm
PSDA & Rock Fragments -1- -2- -3-  -4- -5- -6- -7- -8- -9- -10-  -11-  12- 13- -14- -15- -16- -17
(--- -Total - —---- )--Clay---) (---Silt--- -}(----------- Sand------------ ) ( Rock Fragments (mm) )
Clay Silt Sand Fine CO; Fine CoarseVF F M C vC (---—--- Weight - - - - - - - )>m2n
< 002 .05 < < 002 .02 .05 10 25 .5 1 2 5 200 - owt
Depth .002 -05 -2 .0002 002 -02 -05 -10 -25 -50 -1 -2 -5 20 -75 75  wh
Layer (cm) Horz Prep (-==e-ccmcccccunanns cnn % of <2mm Mineral Soil - == === ==-ccmcocmaana Y comn % of <75mm - - - -)soi
3A1ala JA1a1a3A1ala3Alala 3A1a1a3A1ala3A1ala3A1atla3Alala
12N000450-9 Ap1 S 296 322 382 147 19 175 147 79 11.8 113 4.8 2.4 2 3 1 34 6
12N000469-23 Ap2 S 329 345 326 122 38 202 143 79 10.8 84 36 1.9 3 1 3 30 7
12N0004723-50 Bk S 324 361 315 11.8 38 21.0 151 8.0 110 7.6 36 1.3 4 2 -- 28 6
12N0004850-79  Btk1 S 341 349 310 124 35 204 145 78 126 45 3.5 2.7 4 1 tr 27 5
12N0004979-102  Btk2 S 345 341 314 115 32 19.4 147 80 9.6 9.2 2.2 24 - 1 2 26 3
12N00050102-138 B'k2 S 341 348 311 125 3.2 191 157 84 101 7.8 3.1 1.7 23
12N00051138-170 C S 339 35.8 30.3 132 3.2 197 161 79 9.4 8.2 3.3 1.5 1 1 - 24 2
Bulk Density & Moisture -1- -2- -3- -4- -5- -6- -7- -8- -9- -10- -11- -12- -13-
(Bulk Density)  Cole [ Water Content - - - ------- WRD  Aggst
33 Oven Whole 6 10 33 1500 130 Ratio Whole Stabl (-~ Ratio/Clay
Depth kPa Dry Sol kPa kPa kPa kPa  Moist AD/OD Soil  2-0.5mmCEC7 llggo
Layer (cm) Horz Prep (---gem?®---) R pctof<2mm----- ----- cm? em®%
DbWR1 DbWR1 DbWR1 3C2ala 3D1
12N00045 0-9 Ap1 S 1.37 1.58 0.047 229 14.7 1.025 0.11 0.67 0.50
12N00046 9-23 Ap2 S 1.45 1.58 0.028 21.3 13.1 1.025  0.11 0.57 0.40
12N00047 23-50 Bk S 1.64 1.95 0.057 21.2 14.8 1.025 0.10 0.55 0.46
12N00048 50-79 Btk S 1.53 1.80 0.054 21.0 15.5 1.025 0.08 0.53 0.45
12N00049 79-102 Btk2 S 1.66 1.99 0.061 20.6 16.0 1.026 0.07 0.51 0.46
12N0O0050 102-138  B'k2 S 1.64 1.92 0.054 22.8 17.8 1.025 0.52 0.52
12N00051 138-170 C S 1.62 1.90 0.054 22,7 16.3 1.023  0.10 0.51 0.48
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Pedon ID: S11NE153004
Sampled As

Liston
USDA-NRCS-NSSC-National Soil Survey Laboratory ;

*** Primary Characterization Data

( Sarpy County, Nebraska )
Fine-loamy, mixed, superactive, mesic Typic Eutrudept

Pedon No. 12N0012

Field Tour Guidebook

*kk

Print Date: May 18 2012 3:32PM

Water Content -1- -2- -3- -4- -5- -6- -7- -8- -9- -10- -11- -12- -13-
(- - Atterberg - -) (- ----Bulk Density - - --) (- ---------------cnmm- Water Content - - ---- -----ooooo.
(---Limits---) Field Recon Recon Field Recon (------------- Sieved Samples « == ~=«covaon
LL Pl 33 Oven 33 6 10 33 100 200 500
Depth kPa Dry kPa kPa kPa kPa kPa kPa kPa
Layer (cm) Horz Prep pct <0.4mm (------ -gem® oo R e % of <2MM == -- oo
3C1ela
12N00045 0-9 Ap1 S 19.8
12N00046 9-23 Ap2 S 19.1
12N00047 23-50 Bk S 20.1
12N00048 50-79 Btk1 S 224
12N00049 79-102 Btk2 S 23.2
12N00050 102-138  B'k2 S 23.9
12N00051 138-170 C S 23.6
Carbon & Extractions - 2 -3 -4 5 -6 -7- -8 -9 -10- -11- -12- -13- -14- 15 -16- -17- -18- -19-
(----Total ----- )Est OC CI/N (- Dith-Cit Ext - -) (- -- Ammonium Oxalate Extraction -- - -) (- Na Pyro-Phosphate -)
Depth Cc N S OC (WB)Ratio Fe Al Mn Al+%FeODOEFe Al Si Mn C Fe Al Mn
Layer (cm) Horz Prep (--- --- % of <2mm------- ) R %of<2mm-------ooooo-o )5“9 kg (----%of<2mm----)
4H2a 4H2a 4H2a 4G1 4G1 461 4G2a 4G2a 4G2a 4G2a 4G2a 4G3 4G3 4G3
12N000450-9 Ap1 S 2.39 0.16 0.01 1.3 8 08 tr 01 0.10 0.03 0.05 0.07 0.04 546.0 02 02 -
12N000469-23 Ap2 S 244 0.05 -- 0.6 1 06 tr 0.1 0.09 0.02 0.04 0.07 0.03 4254 02 02 -
12N0004723-50 Bk S 1.93 0.02 -- 0.1 8 07 tr tr 0.08 0.01 0.04 0.06 0.03 2824 01 01 -
12N0004850-79 Btk1 S 1.71 0.06 -- - - 0.8 tr tr 0.07 0.01 0.06 0.04 0.04 223.6 0.1 01 -
12N0004979-102 Btk2 S 1.46 0.04 -- - - 08 - tr 0.06 0.01 0.05 0.03 0.04 312.8 01 #r --
12N00050102-138 B'k2 S 1.28 0.07 -- - - 08 fr 0.1 0.06 0.01 0.04 0.04 0.04 300.7 01 01 -
12N00051138-170 C S 1.27 0.03 -- - 1.0 tr 0.1 0.06 001 0.05 0.03 0.04 4474 01 01 -
CEC & Bases A- 2 3- 4 5 6 7- 8 -9 10 -11- 120 13- 4
(----- NH4OAC Extractable Bases - -- -) CEC8 CEC7 ECEC (---Base----)
Sum  Acid- Extr KCI Sum  NHg4 Bases Al (- Saturation -)
Depth Ca Mg Na K Bases ity Al Mn Cats OAC +Al Sat Sum  NH4OAC
Layer (cm) Horz Prep (--ec----omonnn emol(+) kg - oo oo ymg kg™ (----cmol(+) kg ---) (-------- /N
4B1ala4B1ala4B1ala4Blatla 4B1ata
12N00045 0-9 Ap1 S 63.3: 1.4 - 0.7 65.4 19.7 100
12N00046 9-23 Ap2 S 65.0 1.7 - 0.6 67.3 18.6 100
12N00047 23-50 Bk S 64.8 23 - 0.5 67.6 17.8 100
12N00048 50-79 Btk1 S 64.5 3.8 - 0.5 68.8 18.2 100
12N00049 79-102 Btk2 S 629 45 - 0.6 68.0 17.6 100
12N00050 102-138 B'k2 S 614 55 - 0.6 67.5 17.8 100
12N00051 138-170 C S 61.3 5.6 - 0.5 67.4 17.3 100

‘Extractable Ca may contain Ca from calcium carbonate or gypsum. CEC7 base saturation set to 100.
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*** Primary Characterization Data ***

Pedon ID: S11NE153004 ( Sarpy County, Nebraska } Print Date: May 18 2012 3:3:
Sampled As . Liston Fine-loamy, mixed, superactive, mesic Typic Eutrudept
USDA-NRCS-NSSC-National Soil Survey Laboratory : Pedon No. 12N0012
Salt 1- -2- 3 4 -5 -6- -7- -8 -9- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -2
[ T Water Extracted From Saturated Paste - - - - - ------------ ) Pred
Total Elec Elec Exch
Depth Ca Mg Na K CO3 HCOsF Cl POs Br OAC SO4 NO; NOj H,O Salts Cond Cond Na S#
Layer (em) Horz Prep (----mmol(+) L - o= -} (- - o - o c e mmol(-) L™ - === e e Y---%---)(--dSm™"--) %
4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F2 4F1alai
12N00045 0-9 Ap1 S 58 03 -- 05 - 42 02 05 - - -- 04 0.1 tr 72.0 0.57 0.30 -
12N00046 9-23 Ap2 S 47 03 - 04 - 33 01 03 - tr -- 02 02 tr 61.3 049 022 -
12N00047 23-50 Bk S 24 02 - 03 - 21 tr 02 - - -- 0.1 01 tr 66.1 0.27 0.17 -
12N00048 50-79 Btk1 S 23 04 - 02 - 21 01 01 - - - tr ot tr 67.7 0.27 0.18 -
12N0004979-102  Btk2 S 23 05 03 01 - 20 01 03 - tr -- 0.1 01 tr 62.1 0.28 0.24 -
12N00050 102-138 B'k2 S 21 06 03 01 - 20 01 03 - - - 01 01 - 66.8 0.29 0.21 -
12N00051138-170 C S 20 06 02 01 - 20 01 02 - - - 01 01 - 72.6 0.26 0.24 -
pH & Carbonates -1- -2- -3- -4- -5- 6= 7= =8« -9- -10- -11-
R e EE R PH==e e e e ) (-- Carbonate --) (- - Gypsum - - -)
CaCl, As CaCOj, As CaS04*2H,0 Resist
Depth 0.01M H,O Sat <2mm <20mm <2mm  <20mm ohm:
Layer (cm) Horz Prep KCI 1:2 1:1 Paste  Oxid NaF (O Yo------m-- ) cm”
4C1a2a 4C1la2a 4F2 4C1aia1 4E1a1ata1
12N00045  0-9 Ap1 S 75 8.0 7.5 10.1 9
12N00046  9-23 Ap2 S 7.5 8.1 7.5 10.4 16
12N00047  23-50 Bk S 7.6 8.0 7.8 10.4 15
12N00048  50-79 Btk1 S 7.5 7.9 7.7 10.3 14
12N00049  79-102 Btk2 S 7.5 7.9 7.4 10.2 12
12N00050  102-138 B'k2 S 7.6 8.0 7.6 10.2 11
12N00051  138-170 C S 7.6 8.0 7.7 10.2 11
Phosphorous -1- 2-  -3- 4 -5- -6- -7- -8- -8- -10- -11- -12-
R Phosphorous - -~ - ===-=ccuzu-x ] KCI
Melanic NZ Acid Anion Exch Resin Bray Bray Qlsen H,O Citric  Mehlich Extr
Depth Index Oxal Available Capacity 1 2 Acid il NO;
Layer (cm) Horz Prep % fresrassassnassaseamas mg kgt esesaransaaan )
4G2a 4D3 4D6b
12N00045 0-9 Ap1 S 203.7 2.1 74
12N00046 9-23 Ap2 S 254.8 0.2 5.7
12N00047 23-50 Bk S 234.9 0.1 6.2
12N00048 50-79 Btk1 S 264.9 0.1 5.5
12N00049 79-102 Btk2 S 276.2 0.1 52
12N00050 102-138 B'k2 S 260.4 0.1 0.8
12N00051 138-170 C S 264.6 0.1 27
Phosphorous =1- -2- -3- -4- -5- -6- -7- -8- -9- -10- -11- -12-
(---=-=+----------Phosphorous - - ---==-----==-- } KCI
Melanic NZ Acid Anion Exch Resin Bray Bray Olsen H;O Citric  Mehlich  Extr
Depth Index Oxal  Available Capacity 1 2 Acid 1] NO;
Layer (cm) Horz Prep % (S Sl sk Rl mgkg'----e e )
4D6a1
12N00045 0-9 Ap1 S 1.8
12N00046 9-23 Ap2 S 1.3
12N00047 23-50 Bk S 1.1
12N00048 50-79 Btk1 S 1.5
12N00049 79-102 Btk2 S 21
12N00050 102-138  B'k2 S 3.2
12N00051 138-170 C S 3.5
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*** Primary Characterization Data

Pedon ID: S11NE153004 ( Sarpy County, Nebraska ) Print Date: May 18 2012 3:32PM
Sampled As . Liston Fine-loamy, mixed, superactive, mesic Typic Eutrudept
USDA-NRCS-NSSC-National Soil Survey Laboratory ; Pedon No. 12N0012
Trace Elements Tier 1 -1- -2- -3- -4- -5- -6- -7- -8- -9- -10- -11- -12-
Depth Ag As Ba Be Cd Co Cr Cu Mn Mo Hg
Layer (cm) Horz Prep  mg/kg mgkg mgkg wmgkg mglkg mgkg mgkg mgkg mglkg mgkg ug’kg
4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a
12N00045 0-9 Ap1 HM 0.08 8.77 210.12 1.05 0.61 7.97 3428 18.36 770.28 1.45 31
12N00046  9-23 Ap2 HM 0.08 8.13 189.60 1.08 0.82 8.22 3735 21.06 673.34 1.58 36
12N00047  23-50 Bk HM 0.08 11.26  180.04 1.14 0.92 7.80 3919 2141 46754 1.89 38
12N00048  50-79 Btk1 HM 0.09 15.12 19465 1.10 0.81 7.74 37.85 2243 38233 249 41
12N0O0049  79-102 Btk2 HM 0.07 10.16 19155 1.09 0.75 8.20 3646 22,02 39696 1.91 36
12N00050  102-138 B'k2 HM 0.08 13.00 20625 1.12 0.95 7.86 37.96 20.10 468.35 232 48
12N00051  138-170 C HM 0.07 14.31  209.63 1.07 0.85 8.28 38,57 2145 50828 259 40
Trace Elements Tier 2 -1- -2- -3- -4- -5- -6- il -8- -9- -10- -11-
Depth Ni P Pb Sb Se Sn Sr Ti \ W Zn
Layer (cm) Horz Prep mglkg mg/kg mg/kg mg/kg  uglkg mg/kg mg/kg mgkg mgkg mgkg mglkg
4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a 4H1a
12N00045  0-9 Ap1 HM 26.56 521.85 12.62 0.57 256.96 0.98 61.28 83.83 0.02 63.20
12N00046  9-23 Ap2 HM 28.27 52439 1214  0.53 398.09 0.98 89.93 93.27 0.02 64.44
12N00047  23-50 Bk HM 30.18 509.86 11.86  0.53 289.01 0.99 106.36 98.67 0.03 70.65
12N0O0048  50-79 Btk HM 31.96 51169 1232 0.55 350.92 0.94 107.45 95.08 0.03 72.77
12N00049  79-102 Btk2 HM 29.82 539.44 1242 0.42 296.28 0.95 103.21 90.29 0.02 74.29
12N00050  102-138 B'k2 HM 29.49 552.78 1217  0.49 193.79 0.99 111.90 93.91 0.02 75.88
12N00051  138-170 C HM 30.41 542.09 12.00 048 24264 1.04 110.22 95.17 0.03 79.08
Major Elements -1- -2- -3- -4- -5- -6- -7- -8- -9- -10- -11- -12-
Depth Al Ca Fe K Mg Mn Na P Si Sr Ti Zr
Layer (cm) Horz Prep  mgkg mghkg mgkg mg/kg mgkg mgkg mgkg mgkg mgkg mgkg mg/kg mglkg
4H1b  4H1b  4H1b  4H1b  4H1b 4H1b 4H1b 4H1b 4H1b 4H1b 4H1b  4H1b
12N00045 0-9 Ap1 HM 53029 41547 22332 16220 5393 943 7539 795 302796 176 2796 126
12N0O0046  9-23 Ap2 HM 54107 65794 22008 15854 6480 857 6467 869 270719 182 2777 119
12N00047  23-50 Bk HM 57285 64204 24758 16314 7710 608 6469 810 277142 200 2985 125
12N00048  50-79 Btk1 HM 57662 59866 26254 15364 8270 480 6605 792 268107 198 2917 116
12N00049  79-102 Btk2 HM 56188 52826 25717 16096 8499 532 6782 762 283617 200 3021 128
12NO0050  102-138 B'k2 HM 60026 47869 25257 16378 8696 610 6982 720 286527 206 3047 118
12NOC051  138-170 C HM 55742 45646 25203 16371 8457 659 6498 806 284853 195 3039 120
Mehlich3 Elements -1- -2- 8- 4 -5- -6- -7- -8 -9- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20- -21-
Depth Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni P Pb Se Si Sr Zn
Layer (cm)  Horz. Prep. f-=eccccccmcmm e oo LT )
4D6b 4D6b 4D6b 4D6b  4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b 4D6b
12N000450-9 Ap1 S 489 15 378 78949 04 13 0.1 3.1 37.5 233.5147.2233.806 115 1.7 74 32 4053124 26
12N0O00469-23 Ap2 S 455 3.3 30.1 11246.30.3 0.6 0.1 3.1 30.9 200.2182.8134.106 148 1.0 57 19 256.116.6 2.1
12N0004723-50 Bk S 49.9 41 400 12529.404 05 0.1 28 34.1 1929264.8958 0.7 206 06 62 15 2646247 24
12N0004850-79 Btk1 S 615 53 489 11925704 05 0.1 29 39.8 1855406.199.9 0.8 231 10 55 1.7 322.830.1 2.5
12N0004979-102 Btk2 S 489 26 47.1 12080.706 0.8 01 4.0 526 196.74846132405 266 22 52 22 367.232.3 16.0
12N0005013§' B%k2 8 15 1.0 447 10039.005 09 02 27 472 188.0510.6169.00,9 285 26 08 2.0 3824318 46
12N000511$8- C S 23 3.2 467 98337 04 11 02 26 49.6 183.0526.2198406 262 23 27 25 388.8316 3.9
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*** Primary Characterization Data ***

Pedon ID: S11NE153004 ( Sarpy County, Nebraska ) Print Date: May 18 2012 3:3:
Sampled As : Liston Fine-loamy, mixed, superactive, mesic Typic Eutrudept
USDA-NRCS-NSSC-National Soil Survey Laboratory ; Pedon No. 12N0012
Clay Mineralogy - 2= -3 -4 5 6 -7- 8 9 -10- -11- -12- 13- -14- 15 -16- -17- -18
X-Ray Thermal Elemental EGME In
SiOZ A|203 Fe203 MgO CaO Kzo N320 Retn pri
Depth Fract 7A1b1 7A4a i
Layer (cm) Horz jon  (------- peak size -~ ------ JICEEEEEET Yo -mememnn- ME--= = ----- g - Yommmmmmm e ymg g™
12N0004723-50 Bk tcly MT4 KK2 M2 KK 33 SM
12N0004850-79  Bik1 fely  MT3 KK2 MI2 VRA KK 20 SM
12N00050 102-138 B'k2 tely MT3 KK2 M2 KK 31 SM
12N00051138-170 C tcly MT3 KK3 M2 KK 32 SM

FRACTION INTERPRETATION:
tcly - Total Clay,

MINERAL INTERPRETATION:
KK - Kaolinite MI - Mica MT - Montmorillonite VR - Vermiculite

RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
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LOCATION LISTON 1A
Established Series

RAL-PTC-TWN

12/2003

LISTON SERIES

The Liston series consists of very deep, well drained soils on convex shoulder slopes on uplands.
These soils formed in calcareous pre-Illinoian glacial till. Slopes range from 9 to 75 percent.
Mean annual air temperature is about 9 degrees C (49 degrees F). Mean annual precipitation is
about 74 centimeters (29 inches).

TAXONOMIC CLASS: Fine-loamy, mixed, superactive, mesic Typic Eutrudepts

TYPICAL PEDON: Liston clay loam, on a southwest-facing, convex, 14 percent slope, in a
pasture at an elevation of 390 meters (1,280 feet) above sea level. (Colors are for moist soil
unless otherwise stated.)

A--0 to 13 centimeters (0 to 5 inches); very dark grayish brown (10YR 3/2) clay loam, dark
grayish brown (10YR 4/2) dry; moderate fine granular structure; friable; many very fine and fine
roots; many very fine and fine tubular pores; strongly effervescent; moderately alkaline; clear
smooth boundary. [10 to 18 centimeters (4 to 7 inches) thick]

Bw--13 to 30 centimeters (5 to 12 inches); brown (10YR 4/3) clay loam; moderate fine
subangular blocky structure; firm; many very fine roots; many very fine and fine tubular pores;
common faint dark brown (10YR 3/3) organic coats on vertical faces of peds; strongly
effervescent; moderately alkaline; clear smooth boundary. [0 to 41 centimeters (0 to 16 inches)
thick]

Bk1--30 to 46 centimeters (12 to 18 inches); yellowish brown (10YR 5/4) clay loam; moderate
fine subangular blocky structure; firm; many very fine roots; common very fine and fine tubular
pores; common fine and medium very pale brown (10YR 8/2) masses of carbonate; few fine and
medium very pale brown (10YR 8/2) carbonate concretions; strongly effervescent; moderately
alkaline; clear smooth boundary.

Bk2--46 to 74 centimeters (18 to 29 inches); yellowish brown (10YR 5/4) clay loam; moderate
medium and coarse prismatic structure parting to moderate fine subangular blocky; firm;
common very fine roots; common very fine and fine tubular pores; common medium and coarse
very pale brown (10YR 8/2) masses of carbonate; few fine and medium very pale brown (10YR
8/2) carbonate concretions; few fine prominent strong brown (7.5YR 5/6) redoximorphic
concentrations; strongly effervescent; moderately alkaline; gradual smooth boundary.

Bk3--74 to 97 centimeters (29 to 38 inches); yellowish brown (10YR 5/4) clay loam; moderate

medium and coarse prismatic structure parting to moderate fine angular blocky; firm; common
very fine roots; common very fine and fine tubular pores; common medium and coarse very pale
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brown (10YR 8/2) masses of carbonate; few fine and medium very pale brown (10YR 8/2)
carbonate concretions; few fine distinct grayish brown (2.5Y 5/2) redoximorphic depletions and
few fine prominent strong brown (7.5YR 5/6) redoximorphic concentrations; strongly
effervescent; moderately alkaline; clear smooth boundary. [Combined thickness of the Bk
horizons is 20 to 97 centimeters (8 to 38 inches).]

C1--97 to 140 centimeters (38 to 55 inches); brown (10YR 5/3) clay loam; massive; firm;
common very fine roots; common very fine and fine tubular pores; common fine and medium
very pale brown (10YR 8/2) masses of carbonate; common fine and medium very pale brown
(10YR 8/2) carbonate concretions; common fine and medium distinct strong brown (7.5YR 4/6)
redoximorphic concentrations; strongly effervescent; moderately alkaline; gradual smooth
boundary.

C2--140 to 170 centimeters (55 to 67 inches); about 50 percent strong brown (7.5YR 5/6) and
about 50 percent grayish brown (2.5Y 5/2) clay loam; massive; firm; common very fine and fine
tubular pores; common fine and medium very pale brown (10YR 8/2) masses of carbonate; few
fine and medium very pale brown (10YR 8/2) carbonate concretions; few distinct very dark
brown (7.5YR 2/2) manganese stains on faces of peds and in pores; strongly effervescent;
moderately alkaline; gradual smooth boundary.

C3--170 to 203 centimeters (67 to 80 inches); about 50 percent strong brown (7.5YR 5/6) and
about 50 percent gray (2.5Y 6/1) clay loam; massive; firm; common very fine and fine tubular
pores; common fine and medium very pale brown (10YR 8/2) masses of carbonate; few fine and
medium very pale brown (10YR 8/2) carbonate concretions; few distinct very dark brown
(7.5YR 2/2) manganese stains on faces of peds and in pores; strongly effervescent; moderately
alkaline.

TYPE LOCATION: MLRA 107B-Iowa and Missouri Deep Loess Hills, Crawford County,
Iowa subset; about 9.5 miles northeast of Dennison; about 840 feet north and 1,410 feet west of
the southeast corner of sec. 28, T. 85 N., R. 38 W.; USGS Kiron quadrangle; lat. 42 degrees 8
minutes 29.4 seconds N. and long. 95 degrees 16 minutes 8.9 seconds W., NAD 83

RANGE IN CHARACTERISTICS:

Depth to carbonates--0 to 25 centimeters (0 to 10 inches)

Content of clay in the particle-size control section (weighted average)--27 to 35 percent
Content of sand in the particle-size control section (weighted average)--25 to 45 percent

A or Ap horizon:

Hue--10YR

Value--2 or 3

Chroma--1 or 2

Texture--loam or clay loam

Clay content--24 to 35 percent

Sand content--30 to 52 percent

Rock fragment content--1 to 5 percent
Calcium carbonate equivalent--5 to 10 percent
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Reaction--neutral to moderately alkaline
Moist bulk density--1.45 to 1.60 g/cc

AB horizon (if it occurs):

Hue--10YR

Value--2 or 3

Chroma--1 or 2

Texture--clay loam

Clay content--27 to 35 percent

Sand content--25 to 45 percent

Rock fragment content--1 to 5 percent
Calcium carbonate equivalent--5 to 15 percent
Reaction--slightly alkaline or moderately alkaline
Moist bulk density--1.60 to 1.70 g/cc
Thickness: 0 to 15 centimeters (0 to 6 inches)

Bw horizon:

Hue--10YR or 2.5Y

Value--4 or 5

Chroma--3 or 4

Texture--clay loam

Clay content--27 to 38 percent

Sand content--25 to 40 percent

Rock fragment content--1 to 5 percent
Calcium carbonate equivalent--5 to 15 percent
Reaction--slightly alkaline or moderately alkaline
Moist bulk density--1.65 to 1.80 g/cc

Bk horizon:

Hue--10YR or 2.5Y

Value--4 or 5

Chroma--2 to 4

Texture--clay loam

Clay content--34 to 40 percent

Sand content--25 to 35 percent

Rock fragment content--1 to S percent

Calcium carbonate equivalent--15 to 25 percent
Reaction--slightly alkaline or moderately alkaline
Moist bulk density--1.7 to 1.85 g/cc

C horizon:

Hue--7.5YR, 10YR, 2.5Y, or 5Y
Value--4 to 6

Chroma--1 to 6

Texture--clay loam

Clay content--30 to 40 percent
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Sand content--25 to 35 percent

Rock fragment content--1 to 5 percent

Calcium carbonate equivalent--10 to 15 percent
Reaction--slightly alkaline or moderately alkaline
Moist bulk density--1.8 to 1.9 g/cc

COMPETING SERIES: This is the Storden series.
Storden--have a clay content of 18 to 27 percent in the particle-size control section

GEOGRAPHIC SETTING:

Parent material--calcareous pre-Illinoian glacial till
Landform--convex shoulder slopes on uplands

Slopes--9 to 75 percent

Elevation--305 to 457 meters (1,000 to 1,500 feet) above sea level
Mean annual air temperature--8 to 11 degrees C (47 to 52 degrees F)
Mean annual precipitation--66 to 81 centimeters (26 to 32 inches)
Frost-free period--145 to 175 days

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Burchard, Deloit, Ida, Marshall,
and Monona soils.

Burchard--are in lower landscape positions on concave back slopes, do not have carbonates
within a depth of 30 centimeters (12 inches), and have an argillic horizon

Deloit--are in lower landscape positions on foot slopes and have mollic epipedons that are more
than 61 centimeters (24 inches) thick

Ida--are in landscape positions similar to those of the Liston soils, have a clay content of 18 to 25
percent in the particle-size control section and have a sand content of less than 10 in the particle-
size control section

Marshall--are in higher landscape positions on summits, have a clay content of 30 to 35 percent
in the particle-size control section, and have sand content of less than 10 percent in the particle-
size control section

Monona--are in higher landscape positions on summits, have a clay content of 20 to 30 percent
in the particle-size control section, and have sand content of less than 10 percent in the particle-
size control section

DRAINAGE AND PERMEABILITY:

Drainage class--well drained--a saturated zone does not occur within a depth of 183 centimeters
(6 feet) during April to June in most years

Permeability--moderately slow

Surface runoff potential--medium to high

USE AND VEGETATION:

Most areas are pastured. A few areas are cultivated. Bluegrass is the principal pasture species.
The native vegetation is big bluestem, little bluestem, indiangrass, switchgrass, sideoats grama
and other grasses of the tall grass prairie and scattered oak trees.
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DISTRIBUTION AND EXTENT:
LRR M, MLRA 107; western lowa. These soils are of small extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: St. Paul, Minnesota
SERIES ESTABLISHED: Woodbury County, lowa, 2003

REMARKS:

Particle-size control section--the zone from a depth of 25 to 100 centimeters (10 to 40 inches)
(Bw, Bk1, Bk2, Bk3, and C1 horizons);

series control section--the zone from the surface to a depth of 152 centimeters (0 to 60 inches)
(A, Bw, Bk1, Bk2, Bk3, C1, and C2 horizons).

Diagnostic horizons and features recognized in this pedon:

ochric epipedon--the zone from the surface to a depth of 13 centimeters (0 to 5 inches) (A
horizon);

calcic horizon--the zone from a depth of 30 to 97 centimeters (12 to 38 inches) (Bk1, Bk2, and
Bk3 horizons);

udic moisture regime.

Cation-exchange activity class is supported by lab sample number S971A-047-015, National Soil
Survey Laboratory.

Taxonomy version--second edition, 1999.

The redoximorphic features occurring in the Bk, and C horizons are not considered as indicators
of present-day wetness and therefore were not considered in the classification of these soils.

This series replaces the Steinauer series that was correlated in the Soil Survey of Woodbury
County, Iowa (1972).

Pre-Illinoian glacial till does not have shale fragments, has half as much very coarse sand in the
sand fraction, has a moderate shrink-swell potential, and has less calcium carbonate and less
dolomite content than early Wisconsin (Tazewell) glacial till.

Refer to DMUid 277,044 in NASIS for property data.
ADDITIONAL DATA:

Laboratory data--National Soil Survey Laboratory, Lincoln, Nebraska pedon S971A047015
(http://ssldata.sc.egov.usda.gov/).

National Cooperative Soil Survey
US.A.
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Stop 5 - Eugene T. Mahoney State Park

Mahoney State Park (Tour Ending Evening Meal and Social)

Arrive Mahoney State Park on Platt River at I-80 at approximately 5:45pm. Have evening meal and
conference ending social at Parker’'s Smokehouse Restaurant in Mahoney State Park overlooking the
Platte River. (Food and beverage provided).

Load buses at approximately 8:00pm and return to the Holiday Inn Downtown Lincoln, NE at
approximately 8:30pm. (30.5 mi - about 35 minutes)

Eugene T. Mahoney State Park is located just off Interstate 80 near Ashland, Nebraska, approximately 20
miles (32 km) from the Omaha metropolitan area.
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Eugene T. 1‘»’1311'0ney'.
State Park

History

Mahoney State Park, as it is typically referred to, was
named after Eugene T. Mahoney, a former policeman,
state senator, and director of the Nebraska Game and
Parks Commission. Mahoney was seen as a very
powerful man in politics, state government, and
throughout the business community. When he took
over the Game and Parks Commission, the Nebraska state parks began to grow and greatly improve. He
was able to gather contributions to improve facilities statewide, particularly for the park that was to be
later named after him.

Features

There are a number of activities and features at the park. They include horseback trail rides, fishing, a
marina with paddleboat rental, miniature golf and a driving range. Athletic facilities include an aquatic
center, tennis and basketball courts, and softball fields. There are also extensive picnicking areas and
hiking trails, as well as a 70-foot (21 m) observation tower overlooking the Platte River Valley. There are
also winter activities, including cross country skiing, sledding and toboggan runs, ice fishing, and an ice
skating rink. An activity center, indoor playground and activity simulators are open year-round. The
Kountze Theater is a cultural highlight of the park.

The park is located near several other tourist attractions including the Platte River State Park, the
Strategic Air and Space Museum, the Conservation Park and Wildlife Safari, and several golf courses.
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Douglas A. Wysocki

Education

B.S., 1977, University of Wisconsin River Falls (Soil Science)

M.S., 1979, Virginia Polytechnic Institute and State University {Agronomy)
Ph.D., 1984, lowa State University {Agronomy)

Research Soil Scientist 1991-Present USDA NRCS National Soil Survey Center

Professional Activities and Interests

Research soil-geomorphology and landscape evolution, pedology, paleosols, and soil micromorphology
Author/ co-author 40+ publications

Author 4 book chapters

Co-author Field Book for Describing and Sampling Soils
Membership in Professional Societies

American Geologic Institute

American Society of Agronomy

International Soil Science Society Soil Science Society of America
Nebraska Academy of Sciences

Geological Society of America

Nebraska Professional Soil Scientist Association

Arkansas Professional Soil Scientist Association

ARCPACS Certified Professional Soils Scientist

Offices and Committee Assignments in Professional Societies

Soil Science Society of America — Division S-5 Pedology Chair, 2005-2006

SSSA Nomination Committee for Division S-5 Pedology Officers, 2006-2008

SSSA Nominations for SSSA President-Elect Committee, 2006-2008

Soil Science Society of America - Soil Geomorphology Committee (S880) 1994 to 2000
INQUA/ISSS Paleopedology Comm. Waork Group on Stratigraphy. (1993-present)

Soil Science Society of America - Soil Science Glossary Committee Member 1994-1996
SSSA - Soil Micromorphology Committee (S-888) 2000-2003, 2006-2008, 2010-2012.
Soil Science Society of America — Soil Micromorp Committee (S888) Chair 2004-2005
Soil Science Society of America - Smithsonian Committee Member 1994-1997

Soil Science Society of America — Soil Science Practice Act 1994
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