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* Ben Meyer- CMWP- MN Board of Water & Soil
Resources

MN Association of Professional Soil Scientists:
+ Co-Coordinator-MN Wetland Professional Certification * Luke Lunde- Professional Soil Scientist- WSB LLC

s
rogram « Steve Lawler- Professional Soil Scientist- Mower SWCD

* Wetland Specialist- North Metro Counties
+ David Bauer- Professional Soil Scientist- CMWP- Alliant
Engineering
+ David Demmer- CMWP- MN Board of Water &

* Wayne Cymbaluk- Professional Soil Scientist- Stearns
Soil Resources

SWCD
+ Co-Coordinator-MN Wetland Professional Certification
Program

« Wetland Specialist- NE MN Counties

2025 MWPCP Training Courses

Technical Training

« Soils on the Landscape- Robert Ney Regional Park -April 29 & 30- Two one-day
classes (6 CEC per day)

* Wetland Delineation Methodsw Field Practicum- Cloguet Forestry Center-
May 20-22 (18 CEC)

+ PlantID- Shoreview MNDOT Training Center (July 14) and Cloguet Forestry
Center (July 16)-Two one-day classes (6 CEC per day)

* MWPCP Regional Wetland Training- Northeast MN- Hermantown City Hall-
August 12-13 (6 CEC per day)

+ Hydrogeomorphic Method of Classifying Wetlands - Hartley Nature Center,
Duluth- October 28-29- Two one-day classes (6 CEC per day)

* Wetland Banking & Monitoring for Consultants- Shoreview MNDOT Training
Center- November 12-13 (12 CEC)
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2025 MWPCP Training Courses
TR S Lk m
Introduction to Wetland Delineation and \ 5. :
Regulations

* Introduction to Wetland Deli ion and
MNDOT Training Center, Shoreview- June 9-13

* Introduction to Wetland Delineation and Regulations:
Northland Arboretum, Baxter - September 8-12

* Introduction to Wetland Delineation and Regulations:
MNDOT Training Center, Shoreview - October 6-10

Professional Exams
MWPCP Exams will be offered at 1pm on: June 13 in

Shoreview, September 12 in Baxter, October 10 in
Shoreview

Upcoming MAPSS Events

MAPSS 2025 Summer Tour and Business Meeting
August 1, 2025
Artesols - The Urban/Built Environment Soils

MAPSS Winter Technical Event- December 5

www.mnsoilscientist.org

Soils on the Landscape Course Agenda

* Des Moines Lobe to HGM: How Glaciers Shaped the
Wetlands of Minnesota

+ Soil Catenas along Landforms
* Hydric Soil Indicators
« Introduction to field sites via the Web Soil Survey

* Lunch (bag lunch on your own) then meet at field
site after lunch

* Field stations.

4/28/2025



https://www.mnsoilscientist.org/

Des Moines Lobe to HGM:
How Glacial Geology Shaped the Wetlands of Minnesota

Minnesota
Wetland
Professional
ertification
Program

FYY) B0ARR OF water
AND SOIL RESOURCES

Objectives

* Understand how glacial activity shaped MN
landscapes and deposited soil parent
material.

* Geomorphology is used to classify wetlands
based on the Hydrogeomorphic Method.

3 Parameters of HGM- Geomorphology,
Hydrology and Hydraulics- contribute to soil
development.

eomorphic Method of Classifying Wetlands

Cassification Name. Dafmton

4/28/2025
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3 Parameters of HGM= Hydrology, Geomophology, Hydraulics

Parameters of HGM

+ Geomorphology- landscape
position

* Where a wetland situated and the
shape of the landscape

* Hydrology- water source and
output

* Why the wetland is there

4/28/2025

* Hydraulics- hydrodynamics

* What it does

11

Study of physical features on the
surface of the earth and their relation
to its geologic structures

- Landscape position

- Parent material

- Surface shape

12




Glacial Geology of MN

* Glaciation of the
Quaternary period
(oldest to youngest):

* Nebraskan
* Kansan
* lllinoian
* Wisconsin
* Wadena lobe
* Rainy-Superior lobe

+ Des Moines lobe

In MN, geomorphology is result of glacial geology

14

How Glaciers Shape Wetlands

* Kettle depressions

* Glacial lakes

« Surficial shape of landscape

* Fluvial-Lacustrine systems following
glacial outwash

« Deposition of material with different
properties

15

4/28/2025




Landscape Position- surface shape

« Convex- surface curves outward

* Concave- surface curves inward

* Linear- flat, one dimensional surface

L= Linear: V = Corwex: C = Coneave

~—— Surface fow pathway
N ot fom Wysooks e ., 2000)

“Endoaquic”

16

Wetland Hydrology and Indicators

Limit of Wetland
Hydrology Indicators

P+ SW +GWM =
SWO + GWO + ET + AS

P = Precipitation SWO = Surface Water Outflow
SWi= Surface Water Inflow  GWO = Ground Water Outflow
GW = Inflow ET =

85 = Change in Storage

17

Hydrology Indicator Groups

4/28/2025

Group A —direct Group B— Group C— Group D ;Landswpe
observation of evidence of evidence of and veg.

water flooding/ponding current or recent
saturation.

18

characteristics that
indicate contemporary
wetland conditions.
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B

Hydraulics- how water moves through landscape
]
- - {\
mcener, o
s / T ‘
= f“#'“*"#

* Uni-directional

* Horizontal or Vertical

* Bi-directional

« Estuarine and lacustrine fringe

19

Tiner

Brinson

20

Water Flow Paths & Landscape Position of Wetland




Glaciers left different HGM classes of wetlands in MN

Kettle depressions

« Depression and lacustrine fringe
* Glacial lakes
* Organicand mineral flat

« Surficial shape of landscape

+ Mineral flat and sloped

* Fluvial-Lacustrine systems following
glacial outwash

+ Riverine, mineral flat, sloped, organic flat

22

¢ 87 .
i V) A

Depression Wetlands

Hydrology of Depression Wetlands

Glacial Lakes State Park

4/28/2025




Hydraulics of Depression Wetlands

4/28/2025

* Vertical uni-directional
* No surface outlet

* Evapotransporation

* Increases and decreases with
growing season

* Water table “bounces” with
precipitation

25

Depression Marsh to Mineral Flat Wet Prairie

= Y
-~ 7 | s wor P Cakcareous Rim | Depressional Marsh
- Prairies s e
: | MINERALSON FAT DEPRESSIONAL COMPLEX |
~7 Figure 10. be (MLRA

ot Gempe e e et s s

26
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Hydrology of Mineral Flats- Saturated Lacustrine Soils

* Surface water input

* Responds to precipitation with little lag
time otherwise hydrograph descending
with season

* Saturated seepage flow

* Microtopography can be present

‘ . * Often intergrades into organic flats and
—_ - sloped

28

Hydraulics of Mineral Flats

* Vertical uni-directional

4/28/2025

+ overland “seepage flow”

* Winter Precipitation &
P
T

* Evapotransporation g

* Increases and decreases with growing
season

* Water table “bounces” with
precipitation

« Can facilitate recharge Surface Water - Extensive Flat

29

Mineral Flat Loamey Wet Prairie

precip

Figure 9. Hydrologic representation of  typical Des Moines.

Figure 2. Block diagrams of the representative Wet Loamy Prairie and
associated ecological sites.

30
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Sloped Wetlands

Hydrology of Sloped Wetlands

« Seasonally to continuosly saturated

* Decrease in groundwater input
through growing season

* Shorter duration

* More abrupt bounce to precip. events

32

Hydraulics of Sloped Groundwater

« Differences in permeability

* Rock Stratigraphy and soil texture

4/28/2025
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Sloped Forested Wetland

Hydrology of Lacustrine Fringe Wetlands

deap marshishallow open water * Semi-permanently to permanently flooded
_\J"’— * Indundation levels vary with precipitation
4 and evapotransporation
\4\\,\ * Baseline flow and surface water input
) \

* Lake levels can control local groundwater

N + Surface flow out
Aug

May Jun Jul Sep [

36

12



= “ Masic mosses

— Sedimont T Hoeman boyer

Key Concepts:

* Understand how glacial activity shaped MN
landscapes and deposited soil parent
material.

* Geomorphology is used to classify wetlands
based on the Hydrogeomorphic Method.

3 Parameters of HGM- Geomorphology,
Hydrology and Hydraulics- contribute to soil
development.

38

Questions, comments, t! s, ridicule...

Minnesota
N
David Demmer- MN Board of Water & Soil Resources Wetland
rofessional
MN Wetland Professional Certification Program Cerlificalion
david.demmer@state.mn.us Program

FYY) B0ARR.OF WaTeR
AND $OIL RESOURCES

39

4/28/2025
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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 ejther bedrock or the limit of
biological activity

. Eower limit for classification set at an arbitrary
m

40

Two Categories of Soil Material
- Mineral Soil/Horizons

Mineral horizons

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

Organic horizons

« consists of mostly
decomposed organic
material

41

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 landscape

42

4/28/2025
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Soil Horizon- layer of soil with similar physical, chemical, and biologic
N7 properties

*~ O horizon- Organic horizon, thickness varies

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

E Horizon- Coloring agents (Fe, Organics)
removed

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

Coloring Agents in Soil

* Organic matter
+ OM will mask all other coloring agents.
*lIron

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

*Manganese
« resulting in a very dark black or purplish black color
* Calcium

* Resulting in lighter colors, chemically
unique

* Lack of coatings

« Color of the mineral soil grains (stripped)

44

* Matrix (predominant) color
« Color of redoximorphic features

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

What is the
percent of
redox?

30%

45

4/28/2025
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Abundance and Size of Redox

""l LIRS NI |
- =

Abundance L s | S
* Few -- less than 2% . R L E

*Common -- 2 to 20% .

* Many -- more than 20%

Size B
*Fine --<5mm 2%
* Medium -- 5 to 15 mm v .

*Coarse -- > 15 mm

Several indicators require at least 2% abundance™”

46

Contrast

Contrast | § | Difference in Color Between Matrix and RMF
Class | 8 (A means "difference between”)

* Contrast refers to the

degree of visual distinction mell wmeln _ Sweelo
between associated colors _—r it i Bzt
o0 ad Bea0

* Faint -- evident only on

close examination e
oistinct | © .

« Distinct -- readily seen at Tes
arms length L

Prominent + | P

* Prominent -- contrast
strongly

T1f 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!

a7

Depleted Matrix

Iron removed or re-organized in
profile leaving Grey matrix

e Value 4 or More
¢ Chroma 2 or Less

48

4/28/2025
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Depleted Matric Requirement

Do Not Need
Concentrations

High Value (4 or more)
Need ] Low Chroma (2 or Less)
Concentrations

(2%)
AI==

—au—s

n

49

Gleyed Matrix Requirements

Gleyed Matrix
» lron Present, but in reduced state
(Fe2+) Gleyed color with value > = 4

el g
Hel el
SEEERE MMM
BB B
b

50

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.

51

4/28/2025
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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.

52

Hydric Soil Development

Soil microbes that drive reduction require:

1. Anaerobic conditions (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

53

Anaerobic process

Never Saturated
Oxidized Matrix

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

Oxidized Matrix with depletions

-
= - = . Frequently Saturated
. And concentrations

Very Frequently Saturated
Depleted or Reduced Matrix
With concentrations

Permanently Saturated - depleted
Or reduced matrix

54

4/28/2025
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Landscape
Soil Catena

Common Soil Associations in MN

= {%.soil.web

soilweb

56

Field Indicators of Hydric Soils

Field Indicators of
Hydric Soils in the
United States

Natural Resources Conservation Sy i
Service

* National Technical Committee
for Hydric Soils

Used for on-site verification of
hydric soils

57
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Field Indicator Organization- Regions

Land Fos indares

S——
- R
.

Regions

Diagnostic
Zones

58

Field Indicator Organization- Texture

*Use regardless of texture(s)
<All Mineral
< All Organic

*Typically, organic matter
influences near the surface

¢Includes smell

*Rotten egg

59

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
v « Loamy Very Fine Sand or finer

¢ A group- all textures

60

4/28/2025
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Diagnostic Zones

61

«Layers with :

* Certain Colors
«high value and low chroma
«redoximorphic features
*organic matter accumulations
«Specific Depths from Surface

*Thickness requirements

Diagnostic Zones for S and F indicatol

62

63

Loamy / Clayey (F)
Sandy (S)

Upper
Upper 30cm
15 cm (6” (12”)

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 (br use i ail LAR') or Histel (for
use in LARs with parmafiost). Classiies as a Histosol
(except Follst) or as a Histel Fol

material), mucky peat (hemic soi ), and peat
(fioric soil matena). See Keys 1o Sai Taxanomy (Soil
Survey Stz

[ ——
7, 2014) for a complete definmon. e e (4 b o g e i
gl

4/28/2025
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Al1- Depleted Below Dark Surface

* Applicable land resource regions (LRR)
* Usein all MN LRRs

At1.—Depleted Below Dark Surface. For uzs i
i or WX, and Y- o testing i LR
WX anf ¥, A oyar wih  depieted or geyed matrtc

starting ol 8 deg <30 ¢ (12 iche) bom the 20l
(Pg & mirkmum ficknsass of ather

e 1 bt A1 et S O
T 208 o P o s

Obsorvod wilhcu s han o, 0 £33 aricior. S w
appe 10 b2 loss o 100 peroent mashed e e e D

64

A12- Thick Dark Surface

* Applicable land
resource regions
(LRR)

*Usein all LRRs
0em

e User notes

* Most often
associated

overthickened " mminiuermrr.
e e e

soilsin
concave urtoce. o e 1 of LARS
ot 1 crisss o 2 e ot a am 30 m (12
landscape nchaa) and vabs cf 2 or 113 ehoma of 1 celasa
positions. e o sy o 0 PO
k.o oo 70 o o e viilo
o parcios must it rzanss maters

65

F6- Redox Dark Surface

* Applicable land resource regions (LRR)
*Usein all LRRs

6 —fisdor Dark
g WX, and ¥}

a3 0 5t 10 e {6 chs) i, st
ol 20 i (B ches) b o i

o5t massas o pors nmge.

66
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Cross Section of Hydric Soils in Depression Wetlands

+[Histosol] A1
*| Thick dark surface A12

 Depleted below dark surface A11

*|Redox dark surface|F6

67

Cross Section of Hydric Soil in Mineral Flat Wetlands

| Depleted Below dark Surface |A11

* Loamy mucky mineral F1

* Redox Dark Surface F6

-

4/28/2025

Surface Water - Extensive Flat

68

Cross Section of Hydric Soils in Sloped Wetlands

[Fistosol] A1

* Depleted below dark surface/A11

*|Redox Dark Surface F6
=0 1

Ground Water - Slope

23
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Cross Section of Hydric Soils in Lacustrine Fringe

-[Fistosol] AL
«[Thick Dark Surface] A12

wsb?

USE OF WEB SOIL SURVEY
TO DETERMINE SITE
INFORMATION

oils on the Landscape ~ Robert Nye Regional Park

HOW CAN | USE THE SOIL SURVEY
TO DETERMINE SITE SPECIFIC
INFORMATION PRIOR TO STEPPING
FOOT ONSITE ?

24
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SOIL SURVEY
MAP

75
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UNIT
DESCRIPTION

LIMITATIONS
RATINGS

LIMITATIONS
RATINGS

26
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HYDRIC MAP | e e— e e
UNIT :

soiL

RORERTY AN gAY =

AND QUALITY
RATINGS

PARENT
MATERIAL
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ECOLOGICAL

SITES

SOIL REPORTS '

| (EECEEREEED]

SOIL REPORTS

- HEECEEETEEE)
2
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SOIL REPORTS
TRl azece

103—Contova clay tosem 810 2 parcant sicpws

WSO

86

Field Sites
Robert Ney

ﬁ ﬁ Memorial Park
Reserve

87
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Hydric Soil Rating

88

90
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Parent Material Name

94

Stearns County, Minnesota
344-Cathro muck, occavionally ponded, 0o 1 percent slopes

s ficacien: Not grlme tamiand
Map Vit Composition

Description of Cathr, ccasionaily Punded
setting

Lanctom: Degeassions

BWSA Wetland Section | www bwsetate.mn.us/wetlands

95

Stearns County, Minnesots
343-Markey muck, occasionally ponded. 0 to 1 percent slopes
ina.

mapur

Gescription of Warkey, Occasionally Ponded
Settiog

BWSR Wetland Section. | v bwsetate.mn.us/wetlands

96

4/28/2025
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Stearns County, Minnesots

540—Seebyevitie-Seclyeuile ponded, comptes, 0 to 1 percent slopes
Map nit Setting

s S

Qi -0 10 10 inchas: muck
Qa2 0. 79 inches: muck

97

S44—Cathro muck, occasionally ponded, 0 to 1 percent slopes
Map Unit Setting

543—Markey muck, occasionally panded, 0 to 1 percent slopes
Map Unit Satting

540~ Sealyeville-Seslyeville, ponded, complex, 0 1o 1 percent slopes
Map Unit Setting

98

Cathro
Markey

I Seelyeville
18

4/28/2025
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