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Figure 9b. Geology Cross Sections
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Figure 11. Soil Types

MUSYM (Soil Type)
BeF (Buse-Forman loams, 25-40% slopes)

BfD (Buse-Forman-Aastad loams, 4-15% slopes)

Fa (Flom Clay loam)

FdB (Forman-Aastad loams, 1-6% slopes)

FdC (Forman-Aastad loams, 3-9% slopes)

FdD (Forman-Aastad loams, 4-15% slopes)

FgC (Forman-Buse loams, 6-9% slopes)

FgE (Forman-Buse loams, 15-25% slopes)

FhE (Forman-Buse extremely 
stony loams, 9-40% slopes)

HaD (Hattie clay loam, 9 to 15% slopes)

HaE (Hattie clay loam, 15 to 40% slopes)

J119E (Buse-Sioux complex, 9 to 40% slopes)

J136A (Great Bend-Beotia silt loams, 
0 to 2% slopes)

J225B (Forman-Aastad complex)

Lb (LaDelle silt loam, channeled)

Lc (Ludden silty clay)

M-W Miscellaneous Water

Pa (Parnell silty clay loam)

Pb (Southam silty clay loam, 0 to 1% slopes)

PcA (Peever clay loam, coteau, 0 to 2% slopes)

PcB (Peever clay loam, coteau, 2 to 6% slopes)

PcC (Peever clay loam,  6 to 9% slopes)

PeB (Peever clay loam, 2  to 6% slopes)

Ph (Playmoor silty clay loam)

Ta (Tonka silty clay loam, 0 to 1% slopes)

Vb (Vallers-Parnell complex)

W (Water)

Z101A (Tonka silty clay loam, 0 to 1% slopes)

Z102A (Badger-Tonka silty clay loam, 
0 to 1% slopes)

Z105A (Oldham silty clay loam, coteau, 
0 to 1% slopes)

Z106A (Southam silty clay loam, 0 to 1% slopes)

Z107A (Parnell silty clay loam, 
coteau, 0 to 1% slopes)

Z110A (Vallers loam, coteau, 0 to 1% slopes)

Z112A (Vallers-Hamerly loams, 
coteau, 0 to 2% slopes)

Z113A (Vallers-Parnell complex, 
coteau, 0 to 2% slopes)

Z114A (Hamerly-Tonka complex, 
coteau, 0 to 2% slopes)

Z115A (Hamerly-Badger complex, 
coteau, 0 to 2% slopes)

Z116A (McKranz-Hidwood, frequently flooded, 
silty clay loams, 0 to 2% slopes)

Z117A (McKranz-Badger silty clay loams, 
0 to 2% slopes)

Z119A (Hamerly-Balaton loams, coteau,
0 to 3% slopes)

Z128B (Hetland silty clay loam, 2 to 6% slopes)

Z131A (Forman-Aastad loams, 
coteau, 0 to 2% slopes)

Z131B (Forman-Aastad loams, 
coteau, 1 to 6% slopes)

Z132B (Forman-Buse-Aastad loams, 
coteau, 1 to 6% slopes)

Z132C (Forman-Buse-Aastad loams, 
coteau, 2 to 9% slopes)

Z132D (Forman-Buse-Aastad loams, 
coteau, 2 to 15% slopes)

Z135D (Forman-Buse loams, 
very stony, 2 to 15% slopes)

Z136F (Buse-Langhei complex, 
very stony, 9 to 40% slopes)

Z137F (Buse-Forman loams, 
very stony, 15 to 40% slopes)

Z140F (Buse-Langhei complex, 
coteau, 15 to 40% slopes)

Z141A (Barnes-Svea loams, 
coteau, 0 to 2% slopes)

Z141B (Barnes-Svea loams, 
coteau, 1 to 6% slopes)

Z142B (Barnes-Buse-Svea loams, 
coteau, 1 to 6% slopes)

Z142C (Barnes-Buse-Svea loams, 
coteau, 2 to 9% slopes)

Z143C (Barnes-Buse loams, 
coteau, 6 to 9% slopes)

Z144E (Buse-Barnes loams, 
coteau, 9 to 20% slopes)

Z145D (Buse-Barnes loams, coteau, 
very stony, 2 to 15% slopes)

Z145F (Buse-Barnes loams, coteau, 
very stony, 9 to 40% slopes)

Z146F (Buse-Lamoure, channeled, frequently
 flooded, complex, 0 to 40% slopes)

Z148F (Buse very stony-Lamoure, channeled, 
frequently flooded, complex, 0 to 40% slopes)

Z149F
(Buse-Langhei, very stony-La Prairie, 
channeled, occasionally flooded, complex, 
0 to 60% slopes)

Z150A (Rauville silty clay loam, coteau,
 frequently flooded, 0 to 1% slopes)

Z152A (Lamoure silty clay loam, coteau, 
occasionally flooded, 0 to 1% slopes)

Z153A (Lamoure-Rauville silty clay loams, channeled, 
frequently flooded, 0 to 2% slopes)

Z157A (Fairdale loam, channeled,
frequently flooded, 0 to 2% slopes)

Z158A (Marysland loam, occasionally flooded,
0 to 1% slopes)

Z159A (Divide loam, 
occasionally flooded, 0 to 2% slopes)

Z160A (Moritz, occasionally flooded-Lamoure, 
frequently flooded, complex, 0 to 2 % slopes)

Z161A (Spottswood loam, 
occasionally flooded, 0 to 2% slopes)

Z162A (La Prairie loam, coteau, 
occasionally flooded, 0 to 2% slopes)

Z166A (Fordtown loam, rarely flooded, 0 to 2% slopes)

Z167A (Renwash loam, rarely flooded,
0 to 2% slopes)

Z171A (Renshaw-Fordville loams, coteau,
0 to 2% slopes)

Z171B (Renshaw-Fordville loams, coteau,
2 to 6% slopes)

Z172A (Renshaw loam, coteau,
0 to 2% slopes)

Z172B (Renshaw loam, coteau,
2 to 6% slopes)

Z173B (Renshaw-Sioux complex, coteau,
2 to 6% slopes)

Z173C (Renshaw-Sioux complex, coteau,
6 to 9% slopes)

Z174D (Sioux-Renshaw complex, coteau,
9 to 15% slopes)

Z174F (Sioux-Renshaw complex, coteau,
15 to 40% slopes)

Z175D (Renshaw-Sioux complex, very stony,
2 to 15% slopes)

Z176C (Arvilla-Sandberg sandy loams, 
coteau, 6 to 9% slopes)

Z177 (Udorthents, coteau (gravel pits))

Z178A (Rentill loam, coteau, 0 to 2% slopes)

Z179F (Sioux-Renshaw complex, 
very stony, 15 to 40% slopes)

Z184E (Maddock loamy fine sand, 9 to 25% slopes)

Z185A (Egeland-Embden complex, 
coteau, 0 to 2% slopes)

Z185B (Egeland-Embden complex, 
coteau, 2 to 6% slopes)

Z186B (Maddock-Egeland sandy 
loams, coteau, 2 to 6% slopes)

Z186C (Maddock-Egeland sandy 
loams, coteau, 6 to 9% slopes)

Z190A (Brookings silty clay loam, 0 to 2% slopes)

Z192A (Vienna-Brookings complex, coteau, 0 to 2% slopes)

Z192B (Vienna-Brookings complex, coteau, 1 to 6% slopes)

Z193C (Vienna-Buse complex, coteau, 6 to 9% slopes)

Z194A (Barnes clay loam, coteau, 0 to 2% slopes)

Z194B (Barnes clay loam, coteau, 2 to 6% slopes)

Z198A (Vienna-Forestville loams, coteau, 0 to 2% slopes)

Z199B (Vienna-Barnes-Forestville loams, 1 to 6% slopes)

Z205B (Mauvais clay loam, occasionally ponded,
 extremely stony, 2 to 6% slopes)

Z217A (McKranz silty clay loam, 0 to 2% slopes)

Z250A (Rauville mucky silty clay loam, ponded,
 frequently flooded, 0 to 1% slopes)

Z252A (Hidewood silty clay loam, 
frequently flooded, 0 to 2% slopes)
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Figure 13. Land Use

Non-Agricultural Land
Deciduous Forest
Developed
Grass/Pasture
Wetlands
Open Water
Other Hay/Non Alfalfa

Land used Primarily for
Row and Nonrow Crops in
Rotation:

Nonrow Crop
Row Crop

Existing and Potential
Extractive Nonrenewable
Resources
&< Sand and Gravel Pits

!>
Rural Residences and
Farmsteads
(Noise Sensitive Land Uses)

#* Cemetary
")

Place of
Historical Significance
Undisturbed Native Grasslands
(Bauman 2013)

Public, Commercial, and
Institutional Use

Federal Lands
Game Production Areas
Private Lands Hunting Access

*There are no irrigated lands (i.e., 
centerpivot irrigation), major industries, 
areas zoned as commercial or institutional 
uses, or municipal water supply and water 
sources for organized water systems in the 
Project Study Area.
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FIGURE 14 
Common Sound Levels in the Environment 

COMMON INDOOR SOUNDS   Sound Pressure 
Level, dba 

COMMON OUTDOOR SOUNDS 

--------  Jet takeoff at 300 feet 

-------- Jet flyover at 1,000 feet 

-------- Heavy truck at 50 feet 

--------  Gas lawnmower at 3 feet 

-------- Noisy urban daytime 

-------- Gas lawnmower at 100 feet 

-------- Auto (60mph) at 100 feet 

-------- Heavy traffic at 300 feet 

-------- Quiet urban daytime 

-------- Quiet urban nighttime 

-------- Quiet suburban nighttime 

-------- North rim of Grand Canyon  

Quiet rural nighttime 

Rock band-------- 

Inside subway train (NYC)-------- 

Food blender at 3 feet-------- 

Garbage disposal at 3 feet-------- 

Shouting at 3 feet-------- 

Vacuum cleaner at 10 feet-------- 

Normal speech at 3 feet-------- 

Quiet speech at 3 feet-------- 

Dishwasher next room-------- 

Soft whisper at 3 feet-------- 

Library-------- 

Bedroom at night-------- 

Broadcast and recording studio-------- 

Threshold of hearing-------- 
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Sources, as cited by Epsilon Associates Inc, November 19, 

2018: 

1. Harris, Cyril, “Handbook of Noise Acoustical Measurements and 

Noise Control”, p 1-10., 1998 

2. “Controlling Noise”, USAF, AFMC, AFDTC, Elgin AFB, Fact Sheet,

August 1996 

3. California Dept. of Trans., “Technical Noise Supplement”, Oct,

1998 
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