8/26/2025

N

A : 3 4 2

MN Wetland Professional Certification Program
NE MN Regional Training
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Certification
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Remaining MWPCP
* Regional Training —Hermantown— August 12-13

* Introduction to Wetland Delineation &
Regulations- Brainerd - September 8-12

« Introduction to Wetland Delineation
&Regulations- Shoreview- October 6-10

* Hydrogeomorphic Method of Classifying
Wetlands- Duluth- October 28-29

* Wetland Banking & Monitoring for Consultants-
Shoreview- November 12-13

Day One Day Two

C
Pre n
* WCA Activity in NE MN * Preservation Wetland Banks w‘
¢ 2024 Statute Changes * Intro to HGM
« TEP Procedures in NE MN * Red Parent Material
* Trail Projects * Sloped Wetlands
* Complicated Violations * Delineating Sloped Wetlands Field
Exercise




8/26/2025

Wetland Banking in NE MN

* 11 Established Wetland Banks in BSA 1

* (Cook, Lake, St Louis, Carlton)

* Approximately 890 available credits é Vad

* 8 Established Wetland Banks in BSA 2

+ (Koochiching, Lake of the Woods, Roseau, 5
St Louis)

* Approximately 110 available credits

Wetland Banking in NE MN

Wetland Bank Service Areas
"

Existing versus Propased Wetland Bank
Serace drems & Conrey Boundaries

NE MN Mitigation Strategies

The following altemative mgation 0ptions are recommended for NE watersheds:

1 Expanded Use of Preservation. iy for applicants and staff that preservation s 3 vistie and
accepted mitigation option in NE Minnesota and expand eligitity criteria to allow credit for
larger amounts of upland areas that provide hatitat connections and/or water quaity benefits
to aguatic resources

2 o angfor Protection for the

presenvation or restoration of buffers adjacent to trout streams and other sei

4. Pratland Hydroloey Restoration  The hydrologic restoration of partially drained pestiands
through strategic tch blocks can impeove the affected peatiand and provide downstream
water quality and quantity benefits
Aperoved Watershed Plan Implementatian Prosests, Aow wetland mitigation credi for the
complation of certain approwed watershed plan Implementation projects 35 a means to address : X
water quality within NE Minnesota. o=




Actions Eligible for Credit

Restoration of completely drained wetland
* Restoration of partially drained wetland
* Vegetative restoration of farmed wetlands

* Protection of wetland previously restored via
conservation easements

* Wetland Creations

* Restoration and protection of Exceptional
Natural Resource Value

* Preservation of wetlands

* (Upland) buffer areas

Preservation

oot nigh v

i 1ar o deciniog plams commanity; e
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Eligibility Requirements

* Greater than 80% area

* High probability the wetland will be degraded
aka demonstrable threat

* Contains an exceptional natural resource value
* High value function that is difficult to replace

* Rare or declining plant community

* Type that is not likely to regenerate

8/26/2025




Preservation Guidance

* Details information needed to support eligibility:

* Wetland provides important functions

* FOA, RAM, HGM

« Contributes to ecological sustatainbility
+ Evaluate biological significance of site

* Under demonstrable threat

* Describe the site-specific situation

10

Preservation & ENRV

WETLAND COMSERVATION ACT

 Application procedures Restoration and Protection of Exceptional
Notorol Resource Volue (ENRY)
* When to use ENRV Ovrview

* Application requirements
* Description of “exceptional” resources

* Allocating ENRV credit

11

Exceptional Natural Resource Value

* Habitat for Endangered or
threatened species

* Rare Native Plant Community
« Special fish or wildlife resource

« Difficult to replace or high
watershed value

* Rare or declining community

* Not likely to regenerate

12
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Example of ENRV- Habitat of Rare Species

* Polemonium Bog- known occurrence
of rare species

* Polemonium lacustre- Jacobs Ladder

Polemonium lscustre:

Credit Eligibllity
Great Lakes Jacod's ladder

gty it that sy 10 sach crdt ares are bt 1 Tabe 3, Th credt ews e shown on gt

1. Exceptions! Natural Resource Vakie
bt o st andangared e thrastarad ecis

Wetland Contributes to sustainability of the Watershed

* Headwaters

* Functional Assessment =

« Site of Biological Significance

14

EIP Superior
“watershed scale” project

* 24,000 acre bog restoration

* Restored the majority area of minor
watershed

8/26/2025
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Demonstrable Threat

* Past, current and future land uses

* Current level of protection

T T TISRITS TSP p——"
s

* Mineral Rights

« Common threats:

+ Development

* Timber harvesting

st f oA o ssearts T o 5 e 4043 o ot

* Mining

16

Example of Demonstrable Threat

* Otter Creek Wetland
Bank

* Showed surrounding
landuses to demonstrate
threat of development

* Major intersection of
State and Interstate
highways

* Commercially zoned

* Near growing
commercial district

17




Eligibility Heat Map

* Used eligibility criteria

* Mapped areas based on number of
eligibility criteria met

* Provided vision why areas were
eligible for preservation

19

Crediting

* 12.5% for both preservation and buffer areas
« upland cannot receive more credit that preservation areas
* Less emphasis on upland and wetland buffer areas

Wettand

Carps Cred
oCrean | Credi Amaunt

MapD | creaitasion” Aerear

ToTsLpsNETsaE | ws | rews | semo Tomak | swe

©rm Proposad Creditg Aress St
Figure 10 =

20

Monitoring

* Minimum of five years of monitoring

* Longer timeline to monitor for
evasives and emerald ash borer i e

* Consider credit release schedule if
going longer A

+ Don’t want to leave such a small 7 —
amount of credit in final releases

21
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Hydrogeomorphic Classification of Wetlands in MN:
The Background and Science of HGM

-

Minnesota
We |
C ti
FYY) SC4RR 0 water e

AND $OIL RESOURCES L

22

Hydrogeomorphic Method

Establishes

8/26/2025

Name Definition.
classes based on e ot s o o et s Bt

geomorphology, |~ e
hydrology and e e e T T
hydraulic ST o A ;

. e e e o s i e
functions of = = = .

contous that allows the sccumulatio

WetlandS. the margin of 3 depressional loke bos

B through dich
Ugeneraty >2%) wih groundwater Gicharge 3016
.

surface water and is not assoclated with

23

HGM Classes

* RIVERINE
« DEPRESSION

* SLOPE

* MINERAL SOIL FLATS
* ORGANIC SOIL FLATS
* ESTUARINE FRINGE

* LACUSTRINE FRINGE
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Classification System based on Functions

Brinson- 1993

Smith et a. 1995

Table 1
Hydrogeomorphic Classes of Wetlands Showing Dominant Water Sources,
i of Subelasses
Hydrogsomerphic s
Glass geomorpnic Hyurogynamics ‘Wstem Us
s (S Essmuss | anotlsees
== Overant wom Uniareciona | oot Rparan s
e Rorenal nerdnocd preil
Depressond = =] Prave pomie | Catamiaveral
poptieny mastes
= et o b [ErT—— e——
Py norgonar
W woifs | Presptaton == Weipne Er—
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Regional Guidebook for Organic Wetlands- 2015

- Characterizes wetlands based on HGM
class in NCNE

- Assessment Variables

- Functions
- Water Storage
- Biogeochemical cycling
- Plant Community

- Wildlife Habitat

ental Laboratory

- Assessment Protocol

29
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wetlands.el.erdc.dren.mil/guidebooks
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https://wetlands.el.erdc.dren.mil/guidebooks.cfm
https://wetlands.el.erdc.dren.mil/guidebooks.cfm

HGM System Key- BWSR 2022

31
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Wetland Rapid Assessment Method

WI/MN Wetland Rapid Assessment
Method User Guide

i

11



HGM Determination Key from WIMN RAM
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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

8/26/2025

* Hydraulics- hydrodynamics

* What it does

35

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

- Landscape position

- Parent material

- Surface shape

36

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

38

How Glaciers Create Wetlands

* Kettle depressions

* Glacial lakes

« Surficial shape of landscape

* Fluvial-Lacustrine systems following
glacial outwash

« Deposition of material with different
properties

39

8/26/2025
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Wetland Hydrology

* Inputs

+ Precipitation

* Surface water inflow

—Irf'%;. - Y
o + Groundwater inflow fé‘? Y
-

* Outputs Mzee.
. 1ors, ™
ooz Surface water outflow Y —h e

o
W0+ oMo+ £1+ 25 L

* Groundwater outflow

» « Surtoce Wter Ot

SV Surece Viter Iiow  GINO = Ground Wintr Ouetow -

Wi e Ground Weter idow  ET  » Evapotanspeaton * Evapotranspiration
85 = Change n Sworage

40

Hydrology of HGM Classes

HGM Class (subcl Hydrology inputs Hydrology Outputs hydraulics

aveane sartace flow
et— unidirectional

DEPRESSIONAL: surtace ortrcn o Wroundmeter recharge unidrecton

cvapctranpeation

DEPRESSIONAL: ground nerechonn

SLOPED- wurtace narectons

SLOPED- groved nirectons:

MINERAL SOIL FLATS precents estion nectonn
ntermatert sutace fiow surtace fow

ORGANIC SO FLATS aroweoner Intermatent sustace flow unisrecooon
preceatation rapetianpiation

ESTUARINE FRINGE barectony

(ACUSTAINE FRINGE surfoce fow bisrectonat
wocuster
precitation

41

Hydraulics- how water moves through landscape
]

vERTICAL
FLUCTUATIONS.

B

Aroas favorable for
Wetisnd farmasice

‘SEEPAGE FACE

* Uni-directional

* Horizontal or Vertical

* Bi-directional

* Estuarine and lacustrine fringe

42

14



8/26/2025

Water Flow Paths & Landscape Position of Wetland

Zmalined HOM Slazs
T e

15



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

47
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Hydraulics of Depression Wetlands

8/26/2025

Vertical uni-directional

* Evapotransporation

* Increases and decreases with
growing season

* Water table “bounces” with
precipitation

* Vertical fluctuations often
make hydrology and hydric

soils difficult at wetland g
boundaries i L
1 \\N-J'

49

Common Indicators for Depression Wetlands

HGM Typical  Hydrology Indicators  Soil Indicators
Class Water Common to Water Common to Water
Regimes Regime Regime

Empliled HOM Clsss

17
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Vertical uni-directional Hydraulics of Mineral Flats

Winter Precipitation

Overland “seepage flow”

Evapotransporation
« Increases and decreases with growing season

+ Water table “bounces” with precipitation ET P

« Vertical fluctuations often make hydrology ’f
and hydric soils difficult at wetland
boundaries )

Surface Water - Extensive Flat

52

Common Indicators for Mineral Flat Wetlands

Water Common to Water Common to Water
Regimes Regime Regime

Al regimes A2- High Water Table, A3- Saturation, , A11- Depleted Below Dark Surface,
except B5-Iron Deposits, B~ Water-Stained  A12- Thick Dark Surface, F1- Loamy.
permanently  Leaves, B10- Drainage Patterns, C2- Dry- Mucky Mineral, F3- Depleted Matrix,
flooded Season Water Table, D2- Geomorphic  F6- Redox Dark Surface, S1- Sandy
(Saturated most Position, D3- Shallow Aquitard, D4~ Mucky Mineral, 53- 2" Mucky Peat,
of growing Microtopographic Relief, DS- FAC- $5- Sandy Redox

season) neutral test

Typical  Hydrology Indicators  Soil Indicators ’ ’ _i

18
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Hydraulics of Lacustrine Fringe Wetlands

Giociol sl

Cross Section of Hydric Soils in Lacustrine Fringe

Common Indicators for Lacustrine Fringe Wetlands

Lacustrine Semi Al- Surface Water, A2- High Water Al- Histosol, A2- Histic Epipedon, A3-
Fringe permanently to  Table, B1- Water Marks, B7- Inundation Black Histic, A11- Depleted Below
permanently  Visible on Aerial Imagery, B14-True  Dark Surface, A12- Thick Dark Surface
flooded (upto  Aquatic Plants, D3- Gauge or Well Data
8.2
Sl

19
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* Understand the underlying science behind HGM Key Ta keaways

classes and their parameters:

* Geomorphology

* Hydrology

* Hydraulics

* These parameters are drivers of function

* And influence development of wetland indicators

* Many wetland functions change based on the
water budget

* Evidence of those functions can be observed on
the landscape in the form of wetland indicators

58

SImpifled HG 1A Class

Sloped Wetlands

* Open contours

* Actual slope will vary

* Will contain ephemeral drainages

* Intergrade into other HGM classes

* Organic accumulations indicate
groundwater sources

« Surface sloped lack primary
indicators during dry season

60

20



Hydrology of Sloped Wetlands

Sloped- Groundwater Sloped- Surface
* Continuosly Saturated * Seasonally saturated
* Decrease in groundwater input * Decrease in groundwater input
through growing season through growing season
> 3 r| * Shorter duration

* More abrupt bounce to precip. events

Common Indicators for Sloped Wetlands

[Sloped ~ Saturated A2- High Water Table, A3- Saturation,  Al- Histosol, A3- Black Histic, F1-
B10- Drainage Patterns, C7- Thin Muck  Loamy Mucky Mineral, F3- Depleted
Surface, D2-Geomorphic Position, DS Matrix, F6- Redox Dark Surface, F21-
FAC-neutral Test Red Parent Material, S1- Sandy Mucky
Mineral, S3- 2" Mucky Peat, S5- Sandy.

Redox

Sround Wetes - Siope

62

Common Hydro Indicators of Forested Sloped Wetlands

Primary:
* Saturation (A3) Secondary:
* Thin Muck Surface (C7) « Drainage Patterns (B10)

* Water Stained Leaves (B9) * Geomorphic Position (D2)

* Microtopographic relief (D4)

8/26/2025
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Geomorphic Position

* Immediate area is located in:

* Depression

* Drainageway

« Concave position within a floodplain
* Toe of slope

* Fringe of water body

« Area where groundwater discharges

64

Sloped wetlands- ground or surface water?

Groundwater

- Primary hydrology indicators Surfacewater

- Continuosly saturated - Seasonally saturated

- Organic soils - Secondary indicators in dry months
- Indicator plant species - More likely mineral soils

- Ephemeral drainage patterns

65

Groundwater Indicators?

* Hydrology
* Springs or Seeps

+ Other indicators (temp, soil deposits,
etc)

* Vegetation

* Groundwater indicator plants

66

8/26/2025
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Indicators of Groundwater Discharge

s o

* Are there springs or seeps in area?

Discharge indicators:

« Cold water

* Located near headwater or
watershed divide

« Iron or marl deposits in soils

* “rainbow” film on surface water

67

Hydraulics of Sloped Wetlands

+ Often sloped- ground are stratigraphic

« Differences in permeability

+ Bedrock, soil textures

B =

—-

—

68

Cross Section of Hydric Soils in Sloped Wetlands

[l]

* Depleted below dark surface

*| Redox Dark Surface

69

23
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Capillary fringe of fine-grained soils

* Tension-saturated zone

* Water held at tension above water
table within pores

« If pore size is small and uniform (i.e.
clay or clay loam), capillary action
can extend further up the soil profile

* Results in a saturated “fringe” which
complicates near wetland boundary

Ground Water - Slope
* Esp. in forested wetlands

70

F6 Redox Dark Surface

Alayer at least 10 cm (4 inches) thick entirely within the
upper 30 cm (12 inches) that has:

2. matrixvalue 3 or less and chroma 1 or less and 2% or
more distinct or prominent redox concentrations, or

b. matrixvalue 3 or less and chroma 2 or less and 5% or
more redox concentrations.

Chroma 1 Chroma 2
with 2% with 5%

71

S5- Sandy Redox

o

* layer staring within 15 cm (6
inches) of the soil surface that is
at least 10 cm (4 inches) thick, and
has a matrix with 60% or more
chroma 2 or less with 2% or more
distinct or prominent redox
concentrations

72
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F21, Red Parent Material

* In parent material with a
hue of 7.5YR or redder, a
layer at least 10 cm thick
with a matrix chroma of 4 or
less and 2% or more redox
depletions and/or redox
concentrations as soft
masses and/or pore linings.
The layer is entirely within
30 cm of the soil surface.

73

Plant Community Relationships

* Often not a lot of discernable
difference in actual species
composition

* “blur” vision and look for
community relationships

“indicator” species

« Dominantsin each community that
“follow” indicator status or other
variables such as microtopography

* For example, large leave aster and
hazelnut; or bracken fern and
ostrich fern; Black ash and aspen

74

undwater Indicator Plants

Groundwater Indicator Plants:

* Marsh Marigold-Caltha palustris
* Great angelica- Anfelica atropurpurea

* Watercress- Nasturium officianale

75

8/26/2025
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 Continuous Saturation

Peat Domes

+ Slows decomposition
+ Organic Accumulation

* Peat “domes” downgradient from
seep

* Colonized by bryop
> A4 A

hytes

76

* Interpreting
landscape

* “Following”
Hydrology

* Finding plant
community
relationships

* “indicator”
species

77

How to map sloped wetlands in the field

* Locate upslope contour

« Identify all seeps, springs or other
surface/groundwater interaction

 Delineate wetland boundary

* Make use of remarks on data
sheets

* Symbolize hydrology, mosaic areas,
transect locations

Rob Peterson

78

8/26/2025
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Mosaic Wetlands

« “..alandscape where wetland and
nonwetland components are too
closely associated to be easily
delineated or mapped separately.” —
page 142 Corps NCNE Regional
Supplement

* Areas of complex microtopography-
“ridges” and “troughs”

* Common on the Superior lobe glacial
deposits in NE MN

79

Microtopographic relief

* “repeated small changes in elevation
occurring over short distances”

“Tops of ridges and hummocks are
often non-wetland but are
interspersed throughout a wetland
matrix having clearly hydrophytic
vegetation”.

80

How to Map Mosaic Wetlands

+ Chapter 5 of Corps manual

+ Procedure found pages 142-144
of NCNE Regional Supplement

* Follow manual procedures for
vegetation, soil and hydrology

Recommended sampling approach:

* Identify all wetland areas that
can be mapped

* Call other areas
wetland/nonwetland mosaic 2 approaches for transects outlined in Chapter 5:
1) determine total wetland distance of transect

Establish transects across 2) number of wetland points along transect

mosaic areas

81

8/26/2025
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Number of points along transect method

Number of wetland points along transect

el Non-Wesland Mosase
. Fhmherof Wetand | Fberof Gpins | Toamaer o
* Select transect line(s) Transecs Namber P o sampling .
Titwwa 5 s 10
* At fixed number of paces determine
Tt s 6 s

8/26/2025

and record wetland status

= o] ] P

* Compile data points
Uiing the lowiog S, G pscestge o e within WNUME i esrminndic
ve it

* Estimate the wetland % with formula e o e

82

Pro tips

* “blur” your vision
« Go with first impression and move on
* Recognize plant relationships
« Alder and aspen
« large leave aster
* Know your stride- especially on hummocky terrain

« Practice equal strides on flat ground before exercise

s T
v gl ey
2 feint tecuept Fmsaks For et mvtie fud
in Fald mtchen dably o5

 Use your GPS (or compass) to maintain consistent transects

* Remember that a data form is not required for every
transect but document your determinations in the remarks
(and field notes)

83

Regulatory implications of mosaics

+ Calculating wetland impacts:
* Area determined to be 50% wetland

* Driveway proposes to cross 750 ftA2
of mosaic wetland

+ Total wetland impact equals 375
ftr2

84
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Red Parent Material

The parent material with a natural inherent
reddish color attributable to the presence of
iron oxides, typically hematite (Elles and
Rabenhorst, 1994; Elless et al., 1996),occurring
as coatings on and occluded within mineral
grains. Soils that formed in red parent material
have conditions that greatly retard the
development and extent of the redoximorphic
features that normally occur under prolonged
aquic conditions.

They typically have a Color Change Propensity Index (CCP1) of <30
(Rabenhorst and Parikh, 2000).

85

Naturally Problematic

Do not develop Fe-depleted matrix
colors
* Mineralogy resistant to color change
+ Specific geologic formations
« hemantite
* In MN, lacustrine sediments

* One of most common problematic soil
situation in US

* Guidance started to be developed in

1996- now included in regional
supplements

86

87

8/26/2025

29



* Regions across US with problematic

* Deposits originated red sedimentary

Superior Lobe Deposits

red parent material

« North east-Mid-Atlantic, Great Lakes,
South-Central, Desert Southwest and
Western Mountains

In MN, problematic RPM associated
with glacio-lacustrine deposits from
Superior Lobe deposits

rocks of Superior basin

88

Soils Series with Known Problematic RPM

89

F21- Red Parent Material

F21.—Red Parent Material. A layer derived from red parent
materials (see Glossary) that is at least 10 cm (4 inches) thick,
starting at a depth <25 cm (10 Inches) from the soil surface with a
hue of 7.5YR or redder. The matrix has a value and chroma greater
than 2 and less than or equal to 4.

The layer must contain 10 percent or more depletions and/or distinct
redox should differ in color by having:

a. A minimum difference of one value higher and
Figuro &1 —indicator F21, Red Paret Material
i s Indicator should b used only i araas.
one chroma lower than the matrix, or of red peront maserta that ave resietani 0
ecction. Not il red 3ol formod In rod
parent matarial.

b. Value of 4 or more and chroma of 2 or less

90
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Chapter 5 Procedures for Red Parent Material

« Verify that hydrophytic vegetation
and hydrology indicators are present

« still proceed if atypical or problematic

* Describe landscape setting

* Describe soil profile and determine
whether hydric soil is present

* Note color 30 minutes after exposure
to oxygen

91

b exercise describing red parent material

* Work in Field Groups to describe soil
profile

* Focus on identifying redox features

« Both depletions and concentrations

* Be as accurate as possible with
percentage redox

* Determine whether F21 is met

Source of Hydrology / Origin of the Sloped Wetland
+ Capillary Fringe - causes saturated soils from precipitation (rain and snow melt) to wick upslope.
~ Loamy sailindicators ~ Redox Dark Surface (F6), Depleted Matrix (F3), Red Parent Material (F21)

93
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Sloped Wetland? Mosaic?
Loamy/Clay Soils
FAC/FACW

Capillary Fringe

8/26/2025

« Capillary fringe is greater in and has longer water the possible formation of sloped
lands and fringe s the primary source of hydrology.

Sandy Soils

Capillary Fringe FAC/FACW

« Capillary fringe is less in sandy soils and has shorter water in more abrupt

sloped wetlands, and mosaics.

94

Source of Hydrology / Origin of the Sloped Wetland
+ Ephemeral Drainage - Response to Precipitation (rain and snow melt)
+ Seepage - Shallow Groundwater

« Formation of muck as a result of freq is moving from
the higher p lower an extended period of time).

95

Sloped Wetland?

Upgradient Ephemeral

Wetland %‘

Seepage

96
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Field map and directions

97
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