Chapter 7 Grassed Waterways Part 650
MN EFH

650.0703 Design process

SOIL LOOKUP INSTRUCTIONS

This is instructions for a procedure in Toolkit to obtain unified soil classification and plasticity index to
use the decision matrix for design of a grassed waterway within the WDT module of Engineering Field
Tools (EFT).

Within Toolkit, load the conservation plan and practices. Select the site where the waterway will be built
and highlight the polygon. Click the soils button; this will clip the soils to just the area where the
waterway will be constructed.

Choose soils map and inventory and generate the report. See below.
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Next, click the Soil data Viewer icon. You will need to synchronize the soil tabular data with the spatial
layer. If the box on the right side is red, you will need to browse to your county soils mdb file in
F:\FOTG\Section_lI folder. You can either point to the whole county soil spatial layer or clip your CLU
to limit the soil list.

a Soil Data Viewer, - ArcMap
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Please select a soil map layer. rgl
bd.ap Layer Source tap Layer Mame
f:hgeodatahzoilsheol_mnl03hspatial'soilmu_a_mnl03.shp Soils -Anoka

Ok | Cancel |

When you are synchronized and ready, the button on the lower right side turns green. See below.

‘E Soil Data Viewer - ArcMap
File Wiew Help

Y Attribute Folders l Attributes/Folder Description | Rating Options | Fepart Options ]
+-{23 Building Site Development Building site development interpretations are designed to be uzed as toolz for evaluating zoil
+-(Z7 Construction Materials suitability and identifying soil limitations for varous construction purposes. &g part of the

interpretation process, the rating applies to each soil in its described condition and does not

+- 1 Dizaster Fecovery Planning consider present land use.

+- 1 Land Classifications
+-_1 Land Management Example interpretations can include conosion of concrete and steel, shallow excavations,
+-21 Military Operations dwelings with and without basements, small commercial buildings, local roads and strests, and
[Z1 Recreational Development lavins and landscaping.
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23 Soil Chemical Properties
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+- 1 ‘Water Featurez
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Synchronization Status: |AII map unitz in sync. -
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» Database: |F:\FDTG\Section_lI\soildb_MN_2DD3_mnDDB.mdb
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From the list of soils information available, first choose Soil Qualities and Features and expand the list by
clicking on the “+” symbol. From that drop down list, choose Unified Soil Classification.

E Soil Data Viewer - ArcMap
File wiew Help

Attribute Folders l Attribute/Folder Description | Rating Dp[ions] Report Dp[igns]
+-[_] Building Site Development ~ The Unified soil clazsification syztem classifies mineral and organic mineral goils for engineering
+-(17 Construction Materials purposes on the basis of particle-size characteristics, liquid limit, and plasticity index. |t identifies

. . three major goil divisions: [i] coarse-grained zoilz having less than 50 percent, by weight. particles
+ (] Disaster HB.FDV?W Planning amaller than 0.074 mm in diameter; (i] fine-grained zoil: having 50 percent or mare, by weight,
#([1 Land Classifications particles smaller than 0.074 mm in diameter: and (ji] highly organic soils that demonstrate certain
+-(1 Land Management organic charactenstics. These divisions are further subdivided into a total of 15 basic soil groups.
+- 1 Military Operations The major scil divisions and basic soil groups are determined on the basis of estimated or measured
{21 Recieational Development walues for grain-size distribution and Atterberg limits. ASTM D 2487 shaws the criteria chart used for
Sanitary Faciltiss clazzifying zail in the Unified syster and the 15 basic zoil groups of the system and the plasticity

¥
=0 " : . chart for the Unified spstem.
+-_1 Soil Chemical Properties

+-(3

=

Soil Erozion Factors The warious groupings of this classification corelate in a general way with the engineering behavior
Soil Physical Propertiss of zails. Thiz corelation provides a useful first step in any field or laboratory investigation for
engineering purposes. |t can serve ta make some general interpretations relating to probable N

=0 Soi Qualtiss and Featurss performance of the soil for engineering uses.

AASHTO Group Clazsification [Suface]
Depth ta a Selectad Saoil Restrictive Layer Far each soil harizon in the database one or more Unified zoil clazsifications may be listed. One iz
Depth ta Any Sail Restrictive Layer marked as the representative or most com_monly occuring. The representative classification iz
Drainage Class shown hene for the surface laver of the zoil.
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tap Urit Mame
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+-_1 ‘Waste Management
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" Basic Mode v Advanced Mode Aggregation Report kap Unit Dezc. Report | bdap | Synchronize | Clear Themesz

Synchronization Status: |AII map units in syne.

tap Layer: |E: “temphsoils_map_out. shp Sail: Map
A Databage: |F: WFOTGAS ection_|hzaildb MM_2003_mn003.mdb

w8

The data can be displayed as an aggregation report for selected soils, or as a map.
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File  Wiew Help
Attribute Falders ] Attribute/Folder Description] Fiating Optionz  Feport Options ]
+-_1 Building Site Development ~ Aggregation Report ptions
+-( Construction Materials W Rating Options Additional Reports
+-_1 Disaster Becovery Planning
+-(1 Land Classifications
=0 Léhd Management Select map units to be included in the tabular report from the set of map units curently selected
+-(1 Military Operations in the current soil map laper:
+-_1 Recreational Development
([ Sanitary Facilities . .
+{20 Sail Chemical Fropeties Survey frea | Map Unit | bap Unit Mame -
+-{Z] Soil Erosion Factars MMO03 Fo Fordum-#/interfigld complex, O to 2 percent slopes, frequ
+ D Soil Phyzical Properties kMO0 G Glamcoe loam
=7 Soil Qualities and Features kN a03 GP Pitz, gravel-Udipzamments complex
@ AASHTO Group Classification [Surface] » m Growtan fine sandy loam, 1 to 4 percent s
& Depthto a Selected Soil Restictive Layer 003 HdB Hapden fine sandy loam, 2 to 6 percent slopes J
@ Depth to Anp Soil Restictive Layer b 003 HdACZ  Hapden fine sandy loam, B to 12 percent slopes, eraded
@ Drainage Class M 003 HdD Hapden fine sandy loam, 12 to 24 percent slopes
& Frost Action MMO03 HeB  Hepder fine sandy loam, 2 to & percent slopes
@ F[DSt'F'e'_B Da}_'S MM 003 HeC2  Heypder fine sandy loam, & to 12 percent slopes, eroded
@ Hydrologlc Sail Graup MM 003 HeD Heyder fine zandy loam, 12 to 18 percent slopes
@ Map Unit Name MWNa03 Hek Heyder fine zandy loam, 18 to 30 percent slopes
& Parent Material Mame
@ Representative Slope MM 003 HIC Hepder complex, 4 to 12 percent slopes
b Unified Sail Classification [Surface) MM 003 HID Hepder complex, 12 to 25 percent slopes
+1.{Z] Vegetative Productivity M 003 Hudy Hubbard coarse sand, 0 to 2 percent slopes .
w1 waste Management . | r 003 HuB Hubbard coarge sand. 2 to B percent slooes | LH
+-[_ ‘water Features
+-(17 ‘Wwater Management v Select Al | Unzelect Al | Wiew Selected Map Units |
" Basic Mods * Advanced Mode Agaregation Report | Map Unit Desc. Report | Map | Synchronize | Clear Themes
Synchronization Status: |AII map units in sync. -
dap Layper: |f: Ygeodatatzoilshenil_mn0034epatialveoimu_a_mn003.shp | Soils Anoka =
Database: |F:'\FDTG\Section_lI\soildb_MN_2D|33_mn003.mdb =

Under the Report Options tab, choose the soil or soils that for which the unified soil classification is
desired. These will be the only ones shown in the report.

Choose the aggregation report (blue arrow above). The report will show the unified soil classification
rating for the soils chosen. The soil classification can also be found using the “map” choice in the screen
above (orange arrow) and then using the “identify” key to point to a soil, using the attribute table for the
result as shown below.
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i Identify
[dentify fram: | =Top-most laver = ﬂ
= Urified Soi Classification 31 -y 0 | 466,644,292 5,021,521.409 Meters ﬂ
MMNOO3
Field Walue |ﬁ
SdvaailMaplLayerd, Shape Palyaon
SdvanilMapLayerd. Id 0
SdvanilMapLayerd, BufferDisk 00,3048
SdvSoilMapLayerd. areasymbol — MROO0S
SdvanilMapLayerd, spakialver 2
SdvanilMapLayerd, musym ard
SdvanilMapLayerd. mukey 395925
SdvSoilMapLayverd. CALCACRES 0
SdvaailMapLayerd, CALCACTIME
MUKEY 395925
£ % | UnifSoic| M ¥ | | -e—

Choose the appropriate soil classification and use it with the decision tree. If the decision tree indicates
that the plasticity index needs to be used also, proceed with the steps below to obtain the plasticity index

for the same soil.

Decision Tree

If the soil textural class is And the reference Pl is the erodibility class is
CL Any value Erosion resistant (ER)
CH Any value Very erosion resistant (VER)
CL-ML Pl<=16 Erodible (E)

CL-ML PI> 16 Erosion resistant (ER)
ML PI<5 Easily erodible (EE)
ML 5<=PI<19 Erodible (E)

ML Pl >=19 Erosion resistant (ER)
MH (elastic silts) Pl <=15 Erodible (E)

MH (elastic silts) PI > 15 Erosion resistant (ER)
SC, SC-SM, SM PI<5 Easily Erodible (EE)
SC, SC-SM, SM Pl >=5 Erodible (E)

SP, SP-SM, PT, organics Any value (typically Pl < 5) Easily erodible (EE)

O A N I R

Linear Extenzibility
Liquid Lirnit
Organic tatter
Percent Clay
Percent Sand
Percent Silk
Flagticity Index

Yoooooeaooat

@ Surface Testure

Bulk. Denzity, One-Tenth Bar
Bulk Dengzity, Orne-Third Bar

@ Saturated Hydraulic Conductivity [Kazat)
@ Saturated Hpdraulic Conductivity [Kzat), Standard Classe

& ‘Wwater Content, 15 Bar
@ Water Content, One-Third Bar

desire.
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Going back to the list of soil attribute folders,
select “Soil Physical Properties” and click the
“+” sign to open it. On that list, choose
Plasticity Index. On the screen to the right of
the list, verify that the options are the ones you
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Aftribute/Folder Description  Rating Options HepurtDptinns]

B aszic Options
Fesult Calurnn Mame: |PlasLimit

Advanced Options
Aggregation Method

| Daminant Compaonent j M ethod Description

Component Percent Cutaff
Components whose percent composition is below the cutoff walue will not be considerad. If no
cutoff walue iz specified, all components in the database will be considered. The data for some

contrasting =oils of minor extent may not be inthe database, and therefore are not considered.

Tie-break Rule

= Lower The tie-break rule indicates which walue should be selected fram a
zat of multiple candidate walues, or which walue should be selected

* Higher in the event of a percent compasition tie.

[nterpret Mulls az Zemo

' Thiz option indicates if 3 null walue for 3 component should be
conyerted ko 2ero before aggregation occurs. This will be done anly
o if a map unit has at least one component where this walue is not null.

Layer Options

" Depth Range
" All Layers

At the red arrow, the box should display “PlasLimit”. At the green arrow, the box should display
“Dominant Component”. For the yellow arrow, a choice will need to be made based on the site and soil.
If the surface layer is thicker than the anticipated depth of the waterway, the user can just select “surface
layer”. If the soil’s surface layer is less thick than the planned depth of the waterway, it will be better to
use depth range and specify the depth of soil to be considered (often 12-24 inches — be sure the units are
inches and not centimeters!).

-aver Hptens Eenlilae itz of Meazure

E: gurf:‘l;; Layer Tap Depth: |0 & Inches

* De ange .

~ al E apers . Bottam Depth: |24 " Centimeters
Aggregation B eport tap Unit Desc. Report tap Synchronize Clear Themes

If Depth Range is selected, the additional boxes above appear in the lower right corner. By choosing
“aggregation report” near the bottom of the screen, a report will display like the one shown below.
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Note in the heading of the report below with the blue border that the depth range was specified as 0 to 24
inches. The report with the pink border has a depth range of 0-12”. Note that the values are not the same
for the two depth ranges. Use this plasticity index information in the decision tree on page 5 to determine
the soil erodibility class for designing the grassed waterway.

Plasticity Index

Layer Option: Depth Range 0 to 24 Inches
Units of Measure: percent
Aggregation Method: Dominant Component
Tie-break Rule: Higher
Interpret Nulls as Zero: No

Anoka County, Minnesota
Survey Area Version and Date: 8 - 12/14/2009

Map unit name

Growton fine sandy loam, 1 to 4 percent slopes
Heyder fine sandy loam, 2 to 6 percent slopes
Heyder fine sandy loam, 12 to 18 percent slopes

Plasticity Index

Layer Option: Depth Range 0 to 12 Inches
Units of Measure: percent
Aggregation Method: Dominant Component
Tie-break Rule: Higher
Interpret Nulls as Zero: No

Anocka County, Minnesota
Survey Area Version and Date: 8 - 12/14/2009

Map unit name

Growton fine sandy loam, 1 to 4 percent slopes
Heyder fine sandy loam, 2 to 6 percent slopes
Heyder fine sandy loam, 12 to 18 percent slopes
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