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Soil properties and landscape patterns
Influence productivity & surface water quality
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Presentation Notes
Conceptual model of water movement in soils to explain patterns in water quality during storm events.


Soil properties influence surface runoff

Infiltration capacity exceeds
rainfall intensity

Low runoff:
Good structure
Sandy or loamy textures
High porosity

Rainfall intensity exceeds
° °Gﬁa£%32__ T ¢ infiltration capacity
g High runoff:
Poor structure
Compaction

Clayey textures
Low porosity




Effects of soil structure (aggregation) on water

Granular

Infiltration

Prismatic Blocky

Platy
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Rangeland soil with good soil structure
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Evidence of poor drainage in compacted soil
horizon “cow pan”




Evidence of poor drainage in compacted soil
horizon “cow pan” in Coast Range




Effects of soil moisture storage on runoff

Saturated soill
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Runoff > infiltration

Observations:
texture, depth to
restrictive layer,
landscape
patterns

Unsaturated soil
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Runoff < infiltration



“Redoximorphic features”
evidence of seasonal
saturation



Soil moisture storage

depth to bedrock
or restrictive layer




Saturated soils can be unstable
especially when combined with
tree removal
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http://casoilresource.lawr.ucdavis.edu/soilsurve

Home Links People Projects Software Site Map
Soileb: An Online soil survey | S0IIWeb: An Online Soil Survey Browser
Browser
e Dynamic Export of Soil L o
Survey Data to KML Submitted by dylan on Fri, 2010-02-28 16:13
through Soil-Web
o Major updates to CA, Our online soil survey can be used to access NRCS-NCSS 1:24,000 scale detailed soil survey data (SSURGO) in
AZ, NV online soil survey many parts of the lower 48 states. Where this data is not yet available, 1:250,000 scale generalized soils data
s',_rsten_’l , (STATSGOD) can be accessed instead (AZ, CA, NV only). An interactive map interface allows for panning and zooming,
? g:.ﬁﬁ;”;%ﬁ%ﬁi:ga%r with highways, streets, and aerial photos to assist navigation (Figure 1). Soil polygons become visible near a scale
AZ, CA and NV ' of 1:230,000. Alternatively, a GPS point, CA Zip code, or a street address can be used to zoom in on a specific
o SoilWeb for the iPhone location. General usage notes and information on how our online soil survey work can be found here. Statistics on

o Streaming Soil Survey
Data in Google Earth
(updates)

o Two New Soils-Related
KMZ Demos

o Updates to SoilWeb

e Who is Using our Online
Sail Survey?

who is using our online soil survey can be found here. Technical details on Scilweb can be found in this publication.

Navigation

o blogs

books

Recent posts
search

News aggregator

* ° O O

Random image

- Data Available for SoilWeb

Select an Interface to SoilWehb

User login
Username: * & An Phone App for real-time, location-based soil queries!
* Google Maps interface
Password: *
s A Text-only inCerface to SSURGO

* Original Interface
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STEINBECK LOAM, 15
TO 30 PERCENT SLOPES

Major Compaonent List:
Steinbeck (25%%)
Ultic Haplustalfs

FERCENT SLOFES ( [e y
terrsces / Backzlope

E2010 Google '
38°17'33.83" N 122°48'38.78°W elev 287t | Eyealt 15923t




STEINBECK SERIES

The Steinbeck seres consists of deep, well drained soils that formed in matenal weathered from soft sand-stone. Steinbeck soils are on
smooth rolling hills and have slopes of 2 to 50 percent. The mean annual precipitation is about 30 inches and the mean annual temperature is
about 55 degrees F.

TAXONOMIC CLASS: Fine-loamy, mixed, superactive, mesic Ultic Haplustalfs

TYPICAL PEDON: Steinbeck loam, on a SW facing convex slope of 5 percent under sub-clover, ryegrass, wild barley, ltalian thistle, velvet
grass and soft chess at 320 feet elevation. (Colors are for dry soil unless otherwise stated. When described (1/20/76) the soil was moist
throughout.)

A11--0 to 12 inches; dark grayish brown (10YR 4/2) loam, black (10YR 2/1) moist; weak fine subangular blocky structure parting to moderate
medium granular; hard, very friable, slightly sticky and slightly plastic; many very fine and fine roots; many very fine interstitial and vesicular
pores; moderately acid (pH 6.0); gradual wavy boundary. (10 to 15 inches thick)

A12--12 to 23 inches; grayish brown (10YR 5/2) loam, very dark gray (10YR 3/1) moist, weak fine subangular blocky structure parting to weak
medium granular; hard, very friable, slightly sticky and slightly plastic; common very fine and fine roots; many very fine interstitial and vesicular,
common fine tubular pores; slightly acid (pH 6.3); clear wavy boundary. (10 to 15 inches thick)

A2--23 to 35 inches; variegated very pale brown and pale brown (10YR 7/4, 10YR 6/3) loam, dark grayish brown (10YR 4/2) moist, massive;

slightly hard, very friable, slightly sticky and slightly plastic; few very fine and fine roots; many very fine interstitial and common very fine tubular
pores; slightly acid (pH 6.3); abrupt wavy boundary. (10 to 15 inches thick)

B21t--35 to 42 inches; variegated grayish brown and light yellowish brown (10YR 5/2, 10YR 6/4) light clay loam, yellowish brown (10YR 5/4)
moist, common medium prominent yellowish red and dark grayish brown (SYR 5/8, 10YR 4/2) mottles; massive; slightly hard, firm, sticky and
plastic; few very fine roots; common very fine interstitial and few very fine tubular pores; few thin clay films on peds and in pores; slightly acid (pH
6.3); gradual wavy boundary. (5 to 10 inches thick)

B22t--42 to 48 inches; variegated light yellowish brown and brownish yellow (10YR 6/4, 10YR 6/8) light clay loam, yellowish brown (10YR 5/6,
10YR 5/4) moist; common medium prominent dark yellowish brown (10YR 3/6) and brownish yellow (10YR 6/8) mottles; massive; hard, firm,
sticky and plastic; few very fine roots; common very fine interstitial pores; few thin dark yellowish brown (10YR 3/6) clay films on peds and in
pores; slightly acid (pH 6.5); gradual irregular boundary. (5 to 10 inches thick)

Cr--48 to 64 inches; strongly weathered soft sandstone; moderately acid (pH 6.0).

TYPE LOCATION: Marin County, California; 0.9 miles north of intersection of Highway 1 and Tomales-Dillon Beach Road and 0.5 miles east of
Hinhwav 1- 122 denreeag 54" AN" W latitide and 3R denreeg 15' 28" N lnnnitures
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Map Unit Composition
Map unitz conzizt of 1 or more 2ol types, commonly referred to az "componentz”.

Component Name Geomaorphic Position F mﬁ Component Type Horiron Data
Soil Tvpe 1 Steinbeck terraces / Backslope 83% Major Soil Type YES
Soil Type 2 Corati 5% Inclusion Simifar Data [1] *
Soil Type 3 Goldridge 5% Inclusion Sirmilar Dala [2] *
Soil Type 4 Los Osos 3% Inclusion Similar Data 31 *

Mote: links to horizon data marked with an * are approximate.

Map Unit Data what is s Map unitz

Cartographic information about this map unit.

Map Unit Hame: STEINBECK LOAM, 15 TO 30 PERCENT SLOPES
Map Unit Type: Consociation
Map Unit Symbol: SnE
Map Unit Acres: 13 acres (J168ac. total in survey area)
Haw Map Linit Data

Haw Component Data (All Components)

Map Unit Aggregated Data

Generalized =soilz information within this map unit.

Farmland Class: Mot pritme farmiland
Available Water Storage (0-100cm): 1226 cm
Max Flood Freq: Mone
Drainage Class (Dominant Condition): Moderately well drained
Drainage Class (Wettest Component): Moderately weil drained
Hydric Conditions: Mot hydric
Min Water Table Depth: nia
Min Bedrock Depth: na
Haw Aggregated Map Unit Data _
Map Unit Notes G r B SE

Mizcellaneous notes recorded by NRECS staff about thiz map unit.

Associated Point Data

Linkz to any NSS5L paoint data within thiz map unit.
1 Lab Datafor NSSL Pedon CAQS7SnE-S27

Gueried map unit polygons in yellow, queried point in red.
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Soil Taxonomy

- Bcm Order: Alfisols
Suborder: Ustaifs [Map of Suborders]
Greatgroup:  Haplustalfs
Subgroup: Ultic Haplustalfs
Fm Fr'ne-!oam:,-; mixed, mesic Ulitic Hapfusrarrs
38cm Soil Series: Steinbeck  (Linkto OSD)  [Link to SM Tooll
Data: m&ﬂfﬂl Nitrate Sroundwater Po
Raw Data Component Al Horlzons
Land Classification
>8cm | Storie index 48
Land Capability Class [non-irrigated] )
Land Capability Class [irrigated]
Ecological Site Description LOAMY UPLAND
Soil Suitability Ratings
B3cm Waste Related Engineering
i ional Irrigation
Wildlife Runoff
187cm , . » "
Hydraulic and Erosion Ratings ) - / '
\Wind Erodibility Group 8 GQueried map unit polygens in yellow, queried point in red.
122cm| Wind Erodibility Index 48
T Erosion Factor 3
Runoff High
Drainage Moderately well drained
Hydric Rating | Hvdrologic Group Mo (Group 81
residuum weathered from
Parent Material: St
Profile Water Storage (cm): 14.3
1a3cm
Bl gl Geomorphology
Landform terraces  [Backsiope]

Landscape uplands



Organic Matber {9) Percent Clay Percent Sand Koz (mmihr BH [1:1 H0) K. Factor
] 3 15 38 4 ] La Lal 5.3 5.8 8.3 8.3
gcm gcm gcm Bcm BCm gcm
25cm 25cm 25cm 25cm 25cm 25cm
LBcm LBcm LEcm SEcm SEcm SEcm
Tdcm T4cm T4cm T4cm T4cm T4cm
99cm 99¢cm 9%cm I 9%cm 9%cm 99cm
CEC at pHT [omol + | Linear Extensibili
EC {dS/m SAR Cal0, % Gypsum (3% Jg soil) %]
15 L 45
Bem Bcm Bcm Bcm BCm &cm
25em 25cm 25cm 25Cm 25Cm 25cm
SEEm SEcm S8cm SEcm SEcm SEcm
Tdem Tdcm Tdcm Tdcm Tdcm Tdcm
99cm 99em S9cm 99cm 99cm 99cm
Waste Related
AWM - Manure and Food Processing Waste Very limited
1. Elope
2. Depth to bedrodk
3. Teo acid
4. Droughty
AWM - Land Application of Municipal Sewage Sludge Very limited
1. Low sdsorption
2. Slope
3. Too acid
4. Depth to bedrodk
5. Droughty
AWM - Rapid Infiltration Disposal of Wastewater Very limited
1. Slope

AWM - Slow Rate Process Treatment of Wastewater

AWM - Overland Flow Process Treatment of Wastewater

2. Depth to bedrodk
3. Slow water movement

Very limited
1. Too steep for surface application
2. Too steep for sprinkler imigation
3. Depth to bedrodk
4. Too acid

Very limited
1. Too steep for surface application

EUR S

(Slope 8 to = 15%)

(Shallow fo Bedrock 50 - 100 cm)
(Surface Reaction (pH 2.5 fo 6.8))
[Droughty. AWE @ fo 150cm)

(Adzomplion Capacily, Clay Activity Ratic 0-50cm)
(Slope 8 to = 15%)

(Surface Reaction [pH 5 fo &.5))

(Shallow to Bedrock 50 - 100 cm)

(Droughty, AWE O to 150cm)

[Sloping 3.9 to = 8%)
[Shallow to Bedrock <= 200cm)
(Percolation (10 - 40 wm/zec) 0 to 80 inches)

[Slope 2.9 to = 8% zurface)
(Slope 5.9 to = 12% zprinkler)
[Shallow to Bedrock 100 - 150 cm)
[Surface Resction (pH & to 6.5))

[Slope 5.9 to = 12% surface)

______ _ RCHCE B TRU ¥ B RN S S S R |



Montpeiliar 0%
Tppo Haphiosals

£

Pollasky o
Typio Masoetwsshs

A

[P e iy g | s

| e

15 2
ook eV Bkl o
tmvrnoan Bommd

«all Carriar =

6:11 PM i
mguiE! namiste

Establshed Seres
GLHECH
5/ 2005

POLLASKY SERIES

The Pollasky series consists of moderately
deep, well drned, moderately coarse fexiured
Regesols formed i the residuumn from softly
to moderately consaliduted arkosic sedimens
I'hey pcour on undulabing o steep dissected
terene s wnder nnnum] grasses amd forbs. Thesy
have broam, shightly acid sandy boam A
homzons and pale beown to vellewish brown,
slightly acid to newiral, sandy loam C' horizons
abruptly overlving consolidated granitc

sedimwents. Pollagky 2oils occur in the same

SoilWeb a Smartphone Soil App
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Soil Taxonomy

Dicdar; Entisoils

Suborder:  (Othents [Map of Siborders)

Greatgroup: Xerorihents

Subgroup:  Tyoic Xerorifienls

Coarsa-laamy, mixed, nonacid,

Xerorthenl=

Eoll Serfes: Poflasky  (Link to O50) (L

prage:  oflasky-Montpelier complex, &
slopes

Family:

T T

Data: |II Rl‘J J-.’.,' |I|'-.'I|- i
Raw Data Companeni All Harizons
Land Classification

Storle ndsx 5
Land Capability Class [non-irrigated d
Land Capability Class [imigated ¥
Ecological Bile Descriplion

Soil Suitability Ratings
W R Frad vl



Consider the systematic variation of soll
properties in your operation




Thank You

http://casoilresource.lawr.ucdavis.edu/soilsurvey

Thank you: Dylan Beaudette, Alex Swarowsky, Jiayou Deng, Donna Dutra, Tony Orozco,
Dustin Flavell, Martin Beaton, Jeannie Evatt and SFREC Crew.
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