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1) Sampling transects should be?

a) Used when conducting a routine level 1
delineation

b) Representative of wetland-upland transition areas

) Located systematically using an established grid

d) located the ion area




2) What is the maximum average water

depth for a special aquatic site to be
classified as a wetland?

a) 1 foot below the surface
b) 8.2 feet below the surface
c) 1 foot above the surface

d) 3 feet above the surface

3) Wetland boundaries must be delineated

using:

a) Only the US Army Corps of Engineers 1987
manual for identifying and delineating
jurisdictional wetlands

b) The hydrogeomorphic method

c) The WCA Rulebook

d) US Army Corps of Engineers 1987 manual &
Regional Supplements
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4) A seasonally flooded wetland on
agricultural land is normally plowed and
planted in most years. For delineation
purposes, which of the following
conclusions is most likely true?

a) This is not a jurisdictional wetland

b) Normal circumstances are not

present
c) Normal circumstances exist
d) A level 2 delineation is required

Significantly Disturbod
= sufficient 1O remove of
obscure field indicators

Normal Circumstances.

5) Explain the concept of a Problem
area

* Indicators absent to seasonal, or
annual variability; or permanent due
to the nature of the soils or species

* Including seasonal wetlands, prairie
soils, red parent material etc.

6) Explain the concept of an Atypical
Situation

* One or more Indicators absent due
to human activity or natural events
(beavers, fire, river changing course)




7) Which of the following can be used for
determining the start of the growing season?
a) Soil temperature at 41 inches below the
surface

b) Soil temperature at the soil surface

c) Soil temperature at 18 inches below the
surface

d) Soil temperature at 12 inches below the
surface

Minnesota
Wetland
Professional
Certification
Program
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8) What classification system uses
Systems, Sub-systems and
Classes?

a)HGM
b)Eggers and Reed
c)Cowardin
d)Circular 39

9) Which of the following plant
communities would be
characteristic of a Circular 39 type
6 wetland?

a) Sedge meadow

b)Bog

c) Alder thicket

d) Shallow marsh

10) Which of the follow is not a
parameter of the Hydrogeomorphic
Method classification system?:

a) geomorphology
b) plant community
c) hydrology

d) hydraulics

11) A natural process in a wetland that
can be scientifically assessed can also
be described as a:

a) wetland value
b) routine assessment method
c) exemption

d) wetland function




Offsite Resources for TEP members

* Offsite Resources

9/27/2024
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Important Resources for TEP members

* National Wetland Inventory
* Web Soil Survey
 County GIS/Land Explorer

* Enviro Atlas

* MN Conservation Explorer

1o

M it Wetland Finder

12
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T it Wettand Finder
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National Wetland Inventory
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What you can do with
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Add Aerial Photo over LIDA
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Add Layer from Enviro Atlas Data Collection

Demographics Data Layers
T

Time Series Layers
EETT— .

©0)
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HUC 12 Watershed Navigator

Defining Catchment Area

¥ Pr——
i Draw and Measure

Add a drawing
Selact drawing moda

[0 5 W 7
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Determine Catchment Slope

9/27/2024
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Elavation Profie

36
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Determine Catchment Slope

Eevation profile

Divide the elevation change indicated in the red-box by the
distance indicated in the gray box and multiply by 100 to get
the percent slope across the Gatchment.

Question 3. Enter the percent slope‘across the catchment:

Determine Land Cover in Catchment Area

Determine Land Cover in Catchment Area

9/27/2024
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Determine Land Cover in Catchment Area

9/27/2024

Weleome to the Minnesots Conservation Explorert .

Soil Survey Overview

14
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Antecedent Precipitation Analysis

-

Precipitation | bwststate.mn.us

m‘ BOARD OF WATER
AND SOIL RESOURCES

Precip

* Hydrology and Antecedent Precipitation

Hydrology & Antecedent Precipitation
Im—

Precip.

What do we mean by Antecedent Precipitation?

The prior or preceding
precipitation events or conditions,
leading up to the site visit or
when aerial photography was
taken.

Daily and monthiy total precipitation (inches)

45
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What does NORMAL mean? What does WET or DRY mean?

100%

§

§

§

§

Probability of Not Exceding (%)
normal

e 0 o R SRR SR IR A

1

normal

7 3.
] 1 2 3

Monthly Precipitation (in)
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When in the process is it needed?

Off-site/Level 1 wetland delineation
On-site/Level 2

* Recommend this be done prior to site visit if possible
* Puts better perspective on site data collection

Other Observations Types

« For interpreting Well or Stage Gauge Data

« Establish baseline conditions for a potential wetland
bank/monitoring post construction

* Further defining a wetland boundary/questionable
wetland area in difficult/are cases

* May not be needed in advance but will be when
interpreting data set.

47

How to do it...

Evaluating Antecedent Precipitation Conditions
Using Climate Data Available in Minnesota

* Three-Prior Month Method Himmpeta _—
b ar, 2015
* Using State Climatology Tool o~
Purpose:

precitation using cimate data and tools avaiiable n Minnesota.

* Manual Completion

Audience:
egulation, o any other aciy requiring the use of hydrologic data, observations,or imagery.

Use:

* Thirty Day Rolling Total

* Summing the prior 30-day precipitation totals tor

each day and plotting this “rolling total” on a daily basis

* Hybrid Method

* Essentially combines above methods

48
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With the State Climatology Tool

Minnesota State Climatology Office ig Preciptation Worksheet Using Gided Daabase
St s e i k£ s

. e i
‘owah cane Seavey  ange rumber MW
Quick inks Present Climate Condions  Latet Daveogmenis e, M
Tom Ciies Climae 0 Relrieve Pas| Climate Dala | & Yiam ovest e S
e mate Dat am Stedh £ncs [riespatich
Mark Sesley's WeathorTalk gy 17 Tomadoes
Clmae Jounal S © liay 16 Wasonan e s 0 e
Mhgage foporatsl A mate Data  Tomado — e A
CocoRaHS Rl : lat v e st | gk | A |
eeng P e W
= Maich§ Tomadoes o gl W
: ; | et
NS Text Procucs v
Other Tepics
Kushrast Lecture Senes ey
Climate Change =

Heatisand Sty

| http://climate.umn.edu/ |
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Hybrid Method

30-day rolling total
with

3-prior-month method

50

"Hybrid" method - ERDC/EL TR - WRAP 00 - 01

Date 15-Jun-2014
Location Farmington, MN Project wbcp

County Dakota State MN
Soil Name Growing Season
Photo/obsdate” __ 156-Jun-2016 — 1 T
Condition Period | Product of
Dry, Wet, | Condition | Weight |Previous2
Prior Period Normal | Value | Value | Columns
1st prior 30 days w 3 3| o
2nd prior 30 days N 2 2 4
3rd prior 30 days N B 1 2
sum 15
Note: If sumis.
6-9 prior period has been Condition value
drier than normal Dry=1 [
10-14  prior period has been Normal =2
normal Wet =3

15-18  prior period has been|
wetter than normal

51
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Precipitation Analysis - Farmington MN 6/15/15

4 prior 30 days | 2" prior 30 days || 1% prior 30 days

i sotey VYW |

rolling total | P/‘J U
* menihyprci ()
s =y | N

Precip (in.)
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n 315 an 4/15 2015 date 51 515 1
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Corps Antecedent Precipitation Tool

What s the APT

What s the APT ased for?

https://www.epa.gov/wotus/antecedent-precipitation-tool-apt

53

, Date and Calculate

Note: Decimal Degrees format = ‘46.79032"
And Include the “-” in Longitude

54
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ipitation ¥s Normal Range based on NOAA' Global Historical Climatology Network

* Tool opens pdf
in a temporary
folder on

3 |
0 P LS
desktop é \/ -\;'m.ﬁr,=. s
3 A e
3 I \.‘\‘| Y 4

* Open pdf to
view results:

55

Antecedent Precipitation Evaluation Review

« Important for accurate interpretations/observations

* Done by the delineator

* Included in the report

* Should support your conclusion.

* Not always clear...Best Professional Judgement needed.

« Several methods available, each with certain strengths/weaknesses...

* Discussed in detail via BWSR and other Guidance Documents.

56

Aerial Photo Interpretation

mv‘ BOARD OF WATER
AND SOIL RESOURCES

57
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Overview

’87 Manual Definitions:

* Normal Circumstances
* Atypical area

* Problem area

Midwest and NC/NE require aerial review per

Chapter 5:

* “Agricultural lands”

* “Wetlands that periodically lack indicators
of wetland hydrology”

9/27/2024
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St. Paul District Guidance
REGULATORY P

US Army Corps i

of Engineerse Water & Soi

March 4, 2015

Gui for S ittal of Deli ion Reports to the St. Paul District Army
Corps of Engineers and Wetland Conservation Act Loc:
in Minnesota, Version 2.0

3.7.6 Using Aerial Imagery to Assess Wetland Hydrology
been updated and improved for the assessment of wetland hydrology based on aenal

Procedures hav:

gency approach to off-site wetland determinations on agricultural lands (also referred

G req\llregjm CWA and WCA purposes. Refer to the gmidance

Guidance for Offsite Hydrology

imagery. The
1o as the state )

59

Guidance

US Army Corps foangan
of Engineers Water & Soil
AAAAALAAA

St. Paul District
July 1, 2016

Guidance for Offsite Hydrology/Wetland Determinations

This document repla

I S

ota Board of Water and Soil Resources (BWSR) and St Paul

il

~Fa wsstlans

60
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Guidance

« Always use all* imagery in putting the
pieces together, and place greatest
reliance on more recent years; they
tend to best reflect current conditions.

*Use only high quality/good resolution slides. Much better
to focus on image quality than normalcy of antecedent
conditions.

9/27/2024

Guidance

Moving away from FSA images 1979 — 2000

Using more recent and clearer images: 5 normal years 2010 MnGEO

g

Variables

Vegetation Tolerance

Soybeans

Hydrophytic Veg.

63
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Vigor and stress responses to wetland conditions

9/27/2024

64
Evaluating Images
Signatures:
* CS: Crop stress @
e DO: Drowned Out @@9&\
* NC: Not cropped z&@
* SW: Standing water %“
8 e %\“

* NV: Normal vegetative cover

* NSS: No soil wetness

e AP: Altered pattern

* SS: Soil wetness signature

* CS/DO... (can have multiple, use the /)

Evaluating Images

Crop Stress (CS)

66
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Evaluating Images

Drowned Out (DO)

9/27/2024
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Evaluating Images

S |

Evaluating Images

Standing Water (SW)

69
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AP - altered pattern

9/27/2024

Evaluating Images

WS — wetland signature.

Evaluating Images

Normal Vegetative Cover (NV) or No Soil Wetness

72
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Evaluating Images

Soil Wetness Signature-SS

* In Bare soil images,
dark, or wet-
appearing photo tone
from early growing
season

* May even include
some standing water

* Note the drift lines
around the edge of
the basin

73

Crop Stress (CS)

What signature(s) do you see? Prownedout(co)

Not Cropped (NC)

Standing Water (SW)

Altered Pattern (AP)

Wetland Signature (WS)

Google Earth

Variables

Stem Density

Soybeans

75
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Variables

9/27/2024

76

Variables

Reference
Areas

77

Deep Peat Soils 3 .

78
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Variables

Iron Chlorosis

7 =

Winter Freeze

Planted Fallow

9/27/2024
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Wet Signatures

Late Planting
or Mowed for
Hay

80

Recording on Data Sheet

v T o s reqUTd]
o i that oy __ Surface o1 Cracks (B0)
— Surface Water (A1) __ Water-Stained Leaves (B) __ Drainage Pattems (E10)
g Water Table (A2) _ aquatc Fauna (812 _ Moss Trm Lines (816)
__ Ssturaton (43) __ Marl Deposis (B15) Season Water Tabie (C2)
— Water Marks (B1) " Hydrogen Sufide Oder (1) 4
__ Sediment Deposits (B2) __ Oxidized Rhizospheres on Living Roots (C3| turation Visible on Aerial imagery (C2)
__ DritDeposts (83) _ Presence = P O1)
Algal Mat or Crust (¢ __ Recent Iron Reduction in Tiked Sails (C8)  __ Geomarphic Position (D2)
Thin Muck Surface (C7) __ shallow Aquitars (©3)
I e a = :
— SR VeEER TR —_ FACNeural Test 05)
Surfsce Water Present?  Yes___ No___ Depth (inches):
Water Table Present? Yes___ No___ Degth (nehes)
Saraton Present? Yes__ No___ Depth (inches) Wietiand Hydrology Present?  Yes. No
ncludes capilary finge)
Descrbe Recorded Data (SEE3m GUgE, wepectons), ¥ Svalabie

3 b
2016 Joint Guidance for Offsite Hydrology was used.

Temans:

81
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Example: AOI NWI

AOI Soils

-
0% o

AOI Topography

84
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Pick wet or current year

AOI Detailed Topo

tecedent Precip

Hydrology & Antecedent Precipitation

conacr

bwsr.state.mn.us/hydrology-antecedent-precipitation

87
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2018-Dry

e Loveass ez o | es i v |

2018
2017
2015
2013
2012
2011
2010
2008
2007
2004
2003

ss N Nss. nss ss

9/27/2024
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2017-Dry

e e s [ses 3 e 6 v |

2018
2017
2015
2013
2012
2011
2010
2008
2007
2004
2003

89

2015-Normal

e e vz | pes 1 e e s |

2018
2017
2015
2013
2012
2011
2010
2008
2007
2004
2003

7
2
z
a

90
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2013-Normal

o Laveai e 2 a1 | e 4 s |
2018 ss NV NsS. NSs. S5
2017 o W W W W
2015 ss NSs. NsS. NSs. AP
2013 - w w . -
2012
2011
2010
2008
2007
2004
2003

91

e Lvea s Lavssa [ses 3 e 6 e |
2018 S5 N NSs. NsS. S5
2017 - . . aw .
2015 S5 NSS. Nss. NSS. AP
2013 - . . w -
2012 oo NSS. NV NV cs
2011
2010
2008
2007
2004
2003

2011-Normal

2018 ss NV NSS. NSss. S5
2017 = w m w w
2015 ss NSs. NsS. NSs. AP
2013 a o o o a
2012 - s ™ e -
2011 @ g m W g
2010
2008
2007
2004
2003
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2010-Normal

| Areai | Area12 | Area i3 | Area1s |Areals |

5 w ™ ™ 5

00 w w w w
2015 55 NSs Nss NSs AP
2013 =3 NV NV NV =3
2012

o0 ™ w w o
2011

o0 5 w w o
2010

o0 o w w o
2008
2007
2004
2003

9/27/2024
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2008-Dry

2018 - - - o
2017 Do NV NV NV NV
2015 S5 NSS. NSs. NSS. AP
013 - - - «
2012 Do NsS. NV N (<
011 “ - - “
010 « » - «
2008 NV NV NV NV NV
2007

2004

2003

95

2007-Wet

[ vear | Areai | Area12 | Avea 13 | area1s [ areais |
018 - - - .
2017 DO NV NV NV NV
2015 S5 NsS. NSs. NsS. AP
013 - " » .
el DO NsS. NV N (<
01 “ N " "
000 “ » " "
2008 NV NV NV NV NV
007 " - . -
2004

2003

96
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2004-Normal

2018 ss NV NSS. NSs. S5
2017 = o o o o
2015 ss NSs. NsS. NSs. AP
2013 & o o o a
2012 o . m m &
2011 o & m w &
2010 o & m m &
2008 aw w w . .
2007 S o S - =
2004 a o o o o
2003

9/27/2024
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2003-Wet

e et v e 3 e o s |
2018 S5 NV NSss. NSs. S5
2017
2015
2013
2012
2011 oo (<] NV NV s
2010 oo (<) NV NV cs
2008
2007
2004
2003

Let’s do the math.

v P P P P |
]

99
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Identified on NWI or Percent with wet Wetland?
present’ | other wetland map? | signatures from Exhi
Yo Yes No Ve
Yes Yes No Ves
Yes Yes Ve Yes. T other hydrology
indicators present
) T L
Yes No Ves Yes, T other hydrology
= 0 0% o No
o e B o Ves
o e 3050°% f Yes
o e 0% o No
o o =50% e Yes, T other hydrology
No No 050% Ve Yes, if other hydrology
No No 0% No No
| Mvaricsois | aentndon NWior Other hydralogy i
2= Present v ndicators presents Wetand
il 3 o NA Ses
5] Yes No NA No
[ Yes No NA No
i Ve No [ NA No
i Yes Yes 0 NA Yes

100

Identified on NWI or Percent with wet Field verification Wetland?
present’ | other wetland map? | signatures from Exhibit 1 | required
Ve Yes No Ve
Yo Yes No Yes
Yes Yes Ves Yes, T other hydrology
Ve No B No
= o E =
o o o No
o es o YVes
o e o Ves
o es o No
o o o Yes, T other hydrology
No No Ve Yes, ifother hydrology
No No 0% No No
Hydric Soils | Identied on NWEor Percent with wet Other hydralogy i
A | presens other wedand map | signatures from Exhibic 1 ndicaors presents Weland
T Ver No 00 T Yo
[ Ve ¥o ED) I o
i3 Yes No ] [ No
1 Vs No 0 T No
15 Yes YVes 0 I Yes

101

Hydric Soils | Identified on NWI or Percent with wet Field verification P —
present’ | other wetland map? | signatures from Exhibit 1
7 Yo Ve
Yo Yes Yes
Yo Yes Yes. if other ydrology
7 No No s
Yes No Ves Yes, if other hydrology
indicators present
¥ Yo Fo fo
No Yes No Yes
No Yes No Ves
No Yes No No
No No Vs Yes, ifother hydrology
No No Vo Yes, if other hydrology
No No A No No
o | Mviric Soits | Hdemtified on NWior Percent with wet Other hyralozy i
Aret | present er wetland map signatures from Exhibit 1 | inicator present Weland
i Yes No 00 NA Yes
12 Yo No W0 NA No
1 e o [ 57 ®o
1 Yes o 0 NA No
15 Yes Yes 8 NA Yes

102
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Hydric Soils | Identified on NW1 or Percent with wet Field verification Wetland?
present’ | other wetland map? | signatures from Exhibit 1 | required’
= T I EE7 o Yo
Ve Yes 30.50% No Ves
Yes Yes 0% Ve Yes. T other hydrology
Ve No —S0% No Yes
Yer No 30-50% Ves Yes, T other hydrology
= 0 0% o No
o e B o Ves
o o 30.507% o Yes
o e 0% o No
o o =50% e Yes, T other hydrology
No No 050% Ve Yes, if other hydrology
No No 0% No No
Hydric Sofls | Identied on NWror Percent with wet Other hyirology et
A prseat otherwedand map | signatures from ExWbIC1 | inicators present et
1] Yes No 00 NA Yes
i) Yes No £ NA No
] Yes No v NA No
i Yo No 0 NA No
5 Yer Yer 55 N4 Ves

9/27/2024
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Conclusion: Final Determination

Wetland 4
4.9 acres

104

Other uses

Level 1 Delineations | Deloestion | Review of [sievisit | Sampling Approach | Complete | Field Staking
" | Mathod offsite mapping Field Oata | of Wetland
resources Forms Boundaries
[ Routine Level 1 | Yes | Sometimes | Offsite | No | No
[Routine Level 2 | ¥ | ¥ | Onsite, qualitative | Ve T Ye-
[ Comprehensive | Yes [ Ves | Onsite,quantitative | Yes | Yes
WCA Application Type Examples | Commonly Used Delineation Method
[Temporary bwpact under Wo-toss T Routine tevel1 ‘

ing application: pre-applcation scoping Routine Level |
Banking application: full application R Level 2
Road Program Wetland Impact Documentation—Road project | Routine Level 1

Hand

T Routine Level 2

Road am Welland Impact Documentation—Scatte
wetlands within construction corridor
Replacement pl Routine Level 2

i
Wetland boundary approval (no project application)

Agricultural exemption determination (84200420, Subpart 24)

of Comprehensive

105
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Other uses

Level 1 Delineations

106

Incidental

107

Incidental

108

36



9/27/2024

Incidental

110

111

37



Final Point

« Except for Level 1 delineations, the results of aerial
imagery review are not necessarily the final
determination.

* Other data to support conclusions.

* Results do not override site specific data (Level 2, etc).

9/27/2024 WDCP Training | bwsrstate.mn.us 12

9/27/2024
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Basic Soil

m‘ BOARD OF WATER
AND SOIL RESOURCES

113

Overview

* Basics of Soil * Hydric soil indicators
* Soil formation < All
* Landscape position * Fine
« Soil Properties * Sandy
* Texture * Common soil indicators
* Color

* Hydric soil development

* Web Soil Survey

« Interpreting soil reports

114
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What is Soil?

* Natural body that occurs on the land surface,
occupies space, and is characterized by one or
both of the following:

*Horizons or layers, or

* The ability to support rooted plants in a natural
environment

* Upper limit is air or shallow (>2.5 m) water

* Lower limit is either bedrock or the limit of
biological activity

. %ower limit for classification set at an arbitrary
m

9/27/2024
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Factors That Influence
Swoil Development

« Climate- weather conditions prevailing over
long period of time

« Parent material- geologic material from
which soils form

* Topography- landscape position and slope
processes

* Organisms- essential role of microbes in the
soil, includes humans

* Time- soil doesn’t “age”, it develops.
vegetation, organisms and climate “act on”
parent material and topography to develop
soil.

‘Weakly “nll“unﬁ!
Developed _Developed

116

Parent Material Relates to Glacial Geology

Recent Glacial Geology of MN

117
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Soil Taxonomy

«12 orders of soil taxonomy « Alfisols: wide range of climate, forest soils, clay in subsoil

« Andisols: volcanic, high nutrient

* Which ones are common in MN . asigisols: desert soils

- Entisols: recent deposition, dunes, slopes, floodplains, sandy
« Gelisols: permafrost, high latitudes and/or elevation

« Histosols: high organic, most saturated year round

« Inceptisols: wide range of climate, moderate weathering

Son Taxonomy B2

* Mollisols: “prairie soils”, dark colored, high organic

« Oxisols: highly weathered tropical, stable, low fertility
« Spodosols: coarse-textured, acidic, conifer forests

« Ultisols: humid climate, weathered, clay-rich

- Vertisols: high content of expanding clays, Red River Valley

THE 12 ORDERS

9/27/2024
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Soil Catena

119

Two Categories of Soil Material

- Mineral Soil/Horizons

Mineral horizons

* Primarily sand, silt, and
clay, with varying
amounts of organic
matter

Organic horizon

* consists of mostly
decomposed organic
material

120
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Organic Matter Decomposition

* Fibric (peat)
* Least decomposed
* Plant fibers identifiable
* After rub — >40% of fibers still visibl
(2/3)
* Hemic (mucky peat)
* Intermediate decomposition
* Sapric (muck)

* Most decomposed, <1/3 ID of plant
fibers

« <1/6 of fibers visible after rubbing

9/27/2024
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Key Soil Properties

Properties that are important to hydric soil development and
recognition:

* Horizons- layer of soil with similar physical, chemical, and biologic
properties

* Texture- relative proportion of soil particles (sand, silt, clay)

 Structure- arrangement of solid parts and of the pore spaces located
between them

* Permeability- ability of water to move through a material
* Color- hue, value, chroma

* Organic matter- percent, thickness, and level of organic
decomposition

* Drainage- presence of natural and human drainage on a Iandscap'é""'

122

Soil Horizon- layer of soil with similar physical, chemical, and biologic

properties

¥~ 0 horizon- Organic horizon, thickness varies

A Horizon- Organic accumulation (typically
~10%), ideally granular structure

E Horizon- Coloring agents (Fe, Organics)
removed

L

B Horizon- Subsoil accumulation of
minerals, organics, and sometimes
chemicals, blocky structure

C Horizon - Similar to parent material, often
less developed with little structure

R Horizon- Parent material

41



Soil Texture- Relative proportion of soil particles

Sand (0.05-2.00 mm)

9/27/2024

Examples of Soil Structure Types

Granul Blocky
(Subangular) (Angular)

*Soil Structure- arrangement of solid
parts and of the pore spaces located
between them

(Soil aggregates)

* Aggregation- interaction and entedar

arrangement of soil particles

* Precipitation of oxides, carbonates
and silicates

*Cementation

* Can decline under cultivation &
irrigation

125

Permeability- ability of water or air to move thr he soil profile

*Variables in permeability:

« Structure- arrangement of soil
characterized by size, shape (blocky,
columnar, platy, etc.) and grade
(weak, strong)

* Texture- pore space of different
particle sizes

* Permeability is “measured” in inches
per hour

* Permeability is an estimated property

« Larger grain sizes= higher permeability

126
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Capillary Fringe

*Based upon permeability

*The zone above the free water table that is
effectively saturated : :
_ Capillary Fringe . _
* Water held at tension 5 3
* Theoretical values much higher than “real life”

* Difficult to measure

Saturated

9/27/2024
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__Coloring Agents in Soil

*Organic matter
* OM will mask all other coloring agents.
«lron (Fe)

* brown colors are the result of Fe oxide
stains coating individual particles

*Manganese (Mn)

« resulting in a very dark black or purplish
black color

* Calcium

« Lack of coatings

« Color of the mineral soil grains (stripped)

128

Soil Color

— Coating of Fe,04

Mineral grain
(gray)
Remove Fe

Bright Gray Soil
Soil

“Bright-colored” soil is bright because the gray-colored
mineral grains are coated with a thin layer of “paint” formed
by Fe oxides. Stripping the paint off the particles leaves the

mineral grains exposed.
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Color

Value Munsell Color System

— Hue

*Hue- the spectrum color
*Value- lightness or darkness

*Chroma- “purity” or grayness of color

Hue Value Chroma

10YR 2/1

Blue-Green

9/27/2024
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* Matrix (predominant) color

* Color of redoximorphic features ves !
~_ERE

« Contrast, abundance, location, and size of redox features

What is the ....'.
percent of .....
redox? '....

30%

131

Reading Soil Color

* Optimum conditions
*Natural light
«Clear, sunny day
*Midday )
«Light at right angles P

*Soil moist
—_—
Incrcwg strength of color
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Abundance
* Few -- less than 2%
*Common -- 2 to 20%

*Many -- more than 20%

Size
*Fine --<5mm
* Medium -- 5 to 15 mm

¢ Coarse -- > 15 mm

) L . 3%
Several indicators require at least 2% abundance

Abundance and Size of Redox

CHARTS FOR ESTIMATING PROPORTIONS
OF MOTTLES AND COARSE FRAGMENTS

25%
Each fourth of any one square has the
same omount of black

9/27/2024
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* Contrast refers to the

close examination

arms length

*Prominent -- contrast
strongly

Contrast

degree of visual distinction
between associated colors

« Faint -- evident only on

«Distinct -- readily seen at

Contrast Difference in Color Between Matrix and RMF
Class. (A means "difference between™)
Hue (h) Value (v) Chroma (c)
ah = 0; avs2 and 8es1
Faint +
I
ah av Be>1tocd
or Av Bc<4
ah=1; avsy and sc>1to<3
Distinct 1
of Av>1to<3 and Ac<3
ah=2; bv=0 and Ac>0to<2
or Av>0to<2 and Be<2
Prominent ! ah =0; avza o Bczd
aha1 avz3 or  sc23
an avzz o mc22
ah

T If compared colors have both a value <3 and a chroma of 52, the
contrast is Faint, regardless of hue differences,

Several indicators require distinct or prominent contrast!
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Definition of a Hydric Soil

* A hydric soil is a soil that formed under conditions of saturation, flooding, or
ponding long enough during the growing season to develop anaerobic
conditions in the upper part.

135
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Landscape and formation of hydric soils

* Landscape position Depressions and slope breaks
. Slope break
« Surface shape (linear, concave, convex) e e

* Erosional or depositional
* Hydraulics
* How water moves

* Hydroperiod- seasonal pattern of water table
depth in a wetland

* Long term- organic
* Seasonal inundation- thick O, dark A
* Seasonal saturation- thin O

* Floodplain- thin, stratified layers

9/27/2024
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Landscape Position

* Location relative to other landforms

«Critically influences water flow and soil
formation

*Most wetlands, even groundwater seeps,
are on some sort of concave surface

Hill Slope Elements and Curvature

Siope Block B
—  —y e, o | L

Convergent
i —

e
- I"l
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Hydric Soil Development

Hydric soils indicators develop in
anaerobic conditions by the process of :

1. Reduction and Re-oxidation of Iron
2. Organic Matter Accumulation

Foundation of the Field Indicator Manual.
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Hydric Soil Development

Soil microbes that drive reduction

require:
1. Anaerobic conditions i.e. (saturated
soil)

2. Organic matter (energy source)

3. Soil temperature warm enough for
microbial respiration (>41F)

4. Duration of conditions (Time)

In anaerobic conditions
decomposition slows and leads to
organic accumulation

9/27/2024
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Conceptual overview of aquic conditions

*Here’s what happens when water
moves into a soil profile:

* Downward movement
* Lateral movement
*Lose some things

*Changes in chemical state in others

Think old car left in the elements-
chemical reactions leave “rust in the
soil”
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Change in the state of iron

*Available O,, NO;, and Mn depleted
oFe 3¥+——3Fe 2* (Mobile)

*Bluish Grey when reduced

*Grey when depleted from soil

. or Red when

141
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Anaerobic process

. | NeverSaturated

Oxidized Matrix

- - ~. Infrequently Saturated
Oxidized Matrix with few
- - concentrations

Frequently Saturated
Oxidized Matrix with depletions
And concentrations

Very Frequently Saturated
Depleted or Reduced Matrix
With concentrations

Permanently Saturated - depleted
Or reduced matrix

9/27/2024
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Depleted Matrix

Iron removed or re-organized in
profile leaving Grey matrix

* Value 4 or More
e Chroma 2 or Less

143

Depleted Matrix Requirement

Do Not Need
Concentrations

High Value (4 or more)

Need
Concentrations
(2%)

Low Chroma (2 or Less)

144
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Gleyed Matrix Requirements

ARUCSELL® COLOR CHAFT 1 FOR OLEY

¥ |
Gleyed Matrix ‘ ;
¢ Iron Present, but in reduced state " ‘ |

(Fe2+) Gleyed color with value > =4 ‘ "m H H H u H
=

LT

st

9/27/2024

EEMMER
est black noted
25/0 4

Dark
= B o [
bl

Hues on botto
of page
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Hydric Soil Indicators

m‘ BOARD OF WATER
AND SOIL RESOURCES

146

Field Indicators of Hydric Soils

Field Indicators of

Hydric Soils in the

United States
ity -

Natural Resources o= T
Conservation Service

* National Technical
Committee for Hydric
Soils

Used for on-site
verification of hydric soils

I |

.

-~
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Field Indicator Organization- Regions

Land Resource Region Boundaries
Fit o Closest Townships

Regions

Diagnostic
Zones

9/27/2024
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Field Indicator Organization- Texture

*Use regardless of texture(s)
*All Mineral

*All Organic

*Typically, organic matter
influences near the surface

eIncludes smell

*Rotten egg

Percent sand

149

Soil Indicator Groups- Texture

Sandy Soil Indicators (S): Fine Grained Soil Indicators (F):

« Use when texture is: * Use when texture is:

* Loamy Fine Sand or coarser * Loamy Very Fine Sand or finer

A group- all textures

150
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e Layers with :
« Certain Colors
*high value and low chroma
*redoximorphic features
* organic matter accumulations
*Specific Depths from Surface

*Thickness requirements

Diagnostic Zones

9/27/2024
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Diagnostic Zones for S and F indicato

Sandy (S)

Upper
15 cm (6”)

Loamy / Clayey (F)

Upper
30cm
(127)

152

Field Indicators of

Hydrie Soils in the
United States
e b bty o D

Key terms to help interpret indicators:

« Aquic- moisture regime, reducing
regime virtually free of dissolved
oxygen

* Histic- saturated organic horizon
* Epipedon-horizon near the surface

* Depletions- areas of low chroma
where oxides have been stripped away

* Concentrations-zones where oxides
have accumulated
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Al —Histosol (b use inal L As) or Histel (for . " .
use in LR with porma fost). Classifies a5 a Histosol Format of Indicator Descriptions

jexcapt Folist) or as & Histel (except Fokistel).
User Notes: in a Histosol, typically 40 cm (1

inches) or mote of the upper BO om (32 inches)

crganic soil material (Bg. 7), Organic sod materials

have organic carbon contents (by weight) of 12 to * Alpha-numeric designation

18 percent or mare, depending on the clay conient

of the soil. These materials inchsds muck (sapric sl .« AL

massrial), mucky peat (hemic soi matsrial), and peat

ifric soil material). Seo Koys to Sol Taxonomy (Soll * Short name

Survey Stalt, 2014) for a comploto dekinition

= * Histosol

* Applicable land resource regions

* Use in all LRRs
* Description of the indicator
¢ User notes

* Additional information,
explanation and guidance

* Supplement adds regional
likelihood, locations

9/27/2024
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A1l- Histosol

*Al. Histosol: Classifies as a
Histosol. A Histosol has a layer of
organic matter accumulation of >
16 inches in the upper 32 inches
of soil material.

*Usein all LRRs

A1.—Histosol (b use i ail LARS) of Histel (for
use in LA with permatrost). Classifies as a Histosol
(except Folist) or as a Histel (except Folstel)

User Notes: In a Hstosol, typically 40 Cm (16
inches) of mare of the upper 50 cm (32 inches) is
organic sol material (fig. 7), Organic soil materials
have organic carbon contents by weight) of 12 to
18 percent of more, depending on the clay cantent
of the soil These materials include muck (sapric sol
material}, mucky peat (hemic soil material), and peat
(fioric soil malerial). See Keys fo Sail Taxonomy (Seil ) Bt ol Bt pere
Survey Stafl, 2014) for a compiete definition T e T T
ol ace
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A2- Histic Epipedon

Histic epipedon- saturated, organic horizons 8
inches or more thick in the upper part

* Applicable land resource regions (LRR)
* Use in all LRRs

A2—Histic Epipedon. For use inallL AFis. A
histic epipedon underlain by mineral sod material with
chroma of 2 or less.

User Notes: Most hestic eppedons are surtace
horizons 20 om (8 inches) of mre thick of organic sol
material (fig. 8). Aquic conditions or antfficial drainage
& required. See Keys b Soil Taxonomy (Soil Survey
Staff, 2014) for a complets definition.

Fupur 1 —fbeators K2 Mo Gdor] and &3 Bk
Vinie} T s e e e rbcon o A2 nd
g e o4 A3 Th e ol
et o &3, v s the becumdanon o

e mattr when e 64 4 btursind s amssrtie
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« A layer of peat, mucky peat, or muck 8
in or more thick that starts at a depth
of < 6 in from the soil surface; has hue
of 10YR or yellower, value of 3 or less,
and chroma of 1 or less; and is
underlain by mineral soil material with
chroma of 2 or less.

* Applicable land resource regions (LRR)

e Use in all LRRs  A3.—Biack Histic. For use in ali LAAs. A layer of
paat, mucky peat, or muck 20 cm (8 inches) or more
thick that staris at a depth of 15 cm (6 inches) rom
the soil surlace; has hus of 10YR or yellowss, value of
3o less, and chroma of 1 of less: and is underiain by
minecal soil material with chroma of 2 or lesa.

User Notes: Uniiks indicator A2, this indicator
does not require proof of aquic conditions of artiicial
drainage (. 8).

F s 8 —rat mers 3 et (i o A1 B
i, Then 504 et P g ot f A3 ik
o oo
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Al1- Depleted Below Dark Surface

* Applicable land resource regions (LRR)
* Use in all MN LRRs

At1.—Depieted Below Dark Surtase. For use in
ailLARS, except tor WX, and Y, for testing in LARs
W, X, and'¥. Alayer with a deploted or geyed matrix
hat has 60 percent of more choma of 2 or ks,

depistad or gheyed matrix. Any sandy material above
tho Sepietod of gloyed matric must have vaks of 3
orless and chroma of 1 or iess starting at a depth
515 6m (6 Fchas) Irom he 3o surtace and eXend 1o
10 Bepietad of giayed MatTc Viewed thiougn 8 10
o 15x hand kans, at loast 70 parcant of tha visidka
£3n0 Partcies MUst b3 MASKad WAN 01QaNic material
OBsarved wihout a nand lons, 1% 8and partcis

appaar ta be ciose ta 100 percant masked.
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* Applicable land
resource regions
(LRR)

* Use in all LRRs
¢ User notes

¢ Most often
associated
with
overthickened ™l =TiarimiTmrT

e o e bt i e

soils in oo a
At2—Thick Dark Surtace. Foruse n af LAfe
concave A layer at ksasi 15 cm {8 inches) thick with a dapieted
or gleyed mali 2 has 60 parcent o mars crroma
landscape e S
positions. surtsce. The layerts; sbove the depisted or clayed

masrtx ana staring ar 3 dspth <15 £m (6 nches) rom
10 508 surtace MLt have VAU Of 2.5 o kess and

A12- Thick Dark Surface

Color Req

30cem

shroma of 197)ess 10 8 deptn of ot last 30 om (12
Inchas) and valus of 3 or loss Gnd cheoma of 1 Of lest
i any romaining layore. sbovs he dopioted o gioyed
matrtx. in any sandy matarial above iha depistad

o gieyed maire. at least 70 perosnt of the visile

0l particios must bo Masked wilh Crganic materisl,
Viewed Bcugh 8 10x ot 15x hand ens Obsseved
Without & hand lons. the DINICies 36P0ar 13 B8 OBk
13100 porcont maskad.
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F3- Depleted Matrix

* Applicable land resource
regions (LRR)

*Use in all LRRs

F3.—Depleted Matrix. For use in all LARs, except C ’ Depleted Matrix
W, X, and Y; for testing in LRRs W, X, and Y. A layer S
that has a depleted matrix with 60 percent or more
chroma of 2 or less and that has a minimum thickness
of either: e

a.5 cm (2 inches) if the 5 cm starts at a depth <101 o
cm (4 inches) from the soil surface, or =

b. 15 cm (6 inches), starting at a depth =25 cm
(10 inches) from the soil surface.

160

F6- Redox Dark Surface

« Applicable land resource regions (LRR)
*Use in all LRRs

Fé.—fedox Dark Surface. For use in all LA
excopr W, X and ¥ for festing 1 LARs W, X, and Y
A layer Bl s ol st 10 ¢ (4 inchos) Iick, starting
312,090 220 om (8 nches) from e mine 108
surtacs, an has:

5 Matrx valus of 3 of 568 nd envoma of 1
percent or more distinct or
prominent redox concentrancns oeoumng a
masss o pors NG, or
B Matr valod of 3 of 1668 nd chioma of 2
o loss B1cHS percant of mors BN o
eoeTin Gt ecson concartacas cecumng a5
maseas or pors
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F7- Depleted

* Applicable land resource regions
(LRR)

*Use in all LRRs

e User notes

e Careful to not mistake an E
horizon for depletions!

F7.—Depleted Dark Surface. For use n all LARS
oxcept W, X. and ¥: bor testing in LRRs W, X, and ¥.
Redox depietions with value of 5 or more and chroma
of 2 or less in a layer that is at least 10 cm (4 inches)
thick, starting at a dopth <20 cm (8 inchas) from the
mineral soll surface. and has:

a. Matrix value of 3 o less and chroma of 1 of
less and 10 percent or more redax depietions,

or
b. Matrix value of 3 or less and chroma of 2 or
less and 20 percent or more redox depletions.
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S5- Sandy Redox

« Applicable land resource regions (LRR) !
*Use in all LRRs

$5.—Sandy Redox. Foruse in all LARSs, except for
Q V.W, X, and Y. A layer starting at a depth <15 cm (6
inches) from the soil surface that is at least 10cm (4
inches) thick and has a matrix with 60 percent or more
chroma of 2 or less and 2 percent or more distinct
or prominent redox concentrations occurring as soft
massaes and/or pore linings.

i 72 st 58 (ancy Radot) T o maets T
“wpereacey 4 < 35 neveg # ety (e
02 00 4t s ] st bt concambannns
rearaeg .0 dupeh o oot 38 £
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sarping ont: W1-DP2W
Towecibe 1o Tha Tndieaoror
oestn vairs Sesox Festires

] | Data Sheet
dlnones) ol e _ Conrioll % Tygel _loor  _Tede . Femans t-‘*’;?

-3 10yr2/1 100 Cayloam | -
3-22 10yr5/2 80 _7.5yrS/6 20 _C M Loamy clay

p= D=Deglesion, AM=Reduoed 1Aainy, CS=Covered or C: *Localion PL=Fore Lining Mi=lall

T
Toydris ol Ingcstors: naieatars fo Prapiamati Rydie Sols™
Histosal (A1) L sanoy meyea mams (34) B Coast Prains Resa
1T tasto Egipedon (a2 ran-Manganese Masse:
Bk o (43) e
Fywogen suns
S Layere s
2o s a12)
Depeted Baion Dark Surtace (211) ez oan suracs (75
E Thics Dark Sutace (A1) Sepietes Dan: Sutace (77 “Indicators ot hydrophylc vegslation and
Sy acky Minerae ] et Osprettons 2] - .
= am by Pestor P sl dsture o problemsts oI
= : e L
e
Depen gnanes) Hyaric sanprasent? ves_ X wa_ O I

Remaris: |
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Problematic Hydric Soils

*Covered in Chapter 5 of the regional supplements

* Problematic hydric soils are the norm in some landscapes

*Red Parent Material (inhibited, or difficult to see redox features)
« Active floodplains (deposition of new material)
*Drained systems (relict hydric indicators)

. (bright) / Low Chroma (grey),

* Thick prairie soils

*Sandy soils
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« Soil formation

« Parent material, landscape position,
horizons

« Soil Properties
* Texture
« Sand, silt, clay
* Color
* Hue, value, chroma
* Hydric soil development

* Anaerobic conditions, reduction, organic
accumulation

* Hydric soil indicators

« All, Fine, Sandy
« Common soil indicators

* Organic Indicators (A1, A2, A3)
« Depleted Matrix (A11, A12, F3)

« Redoximorphic features (F6, S3)

IansailColor Sprtem
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Soil Survey Overview

EL >
BB Survey

[ e
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Falsiel | | o _Jois

= s

[Ralviel |« |82 &= =
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Define Area of Interest

(AOI)

W3 ST 5B
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ward 1106
parcant
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focsa  uskabmarka
Rifl-Lougen

complax. 0 to
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2271

e
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_F

57



Sail Data Fxplorer
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10y i, gzmozmner Custom Soil Resource

Soil Survey Overview

Reportfor
iz, Crow Wing

G o County,
Minnesota
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Attributes from Soil Survey to help understand Functions

« Geomorphic description Description of Normanna
+ Landform Satting
+ Slope shape Landform: Moraines
Landform position (two-dimensional): Summit, backslope
* Parent material Down-slope shape: Linear

« Typical profil Across-slope shape: Linear
ypical profile parent material: Loamy material over dense loamy till

* Textures

Typical profile

A-0to 4 inches: loam

. . . Bu -4 t0 45 inches: gravelly sandy loam

Properties and qualities 2Bw,BC,26C - 45 to 48 inches: gravelly sandy loam
« Slope 28Cd -48 to 80 inches: gravelly sandy loam

+ Depths

* Restrictive layer Properties and qualities

* Drainage class Slope: 3 to 8 percent
Depth to restrictive feature: 30 to 60 inches to densic material
Natural drainage class: Moderately well drained
« Frequency of flooding/ponding Capacity of the most limiting layer to transmit water (Ksat): Very low to
moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.2 inches)

* Depth to water table
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Q USDA s
SOIL TEXTURING
FIELD FLOW y
CHART

- Ho 4 -
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e
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Texture by Feel
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