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Classification System based on Functions

m Hydrology of Wisconsin Wetlands-
Novitzki, 1982

Brinson- 1993
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Connects Geomorphic Setting to Function

Early understanding of wetland hydrology input and
hydraulics

SURFACE FLOW

Figure 12. Disgram that allows exprezsion of the relative cantribution
o thioe water sources—precipitation, groundwater discharge,
37 laterai sutace flow- 10 8 watand; ceaton of major wat
I 3 (bog. riering, alc.) wita the triangle show the

imporiance of water sources (Brinson 19€7)

How Water Source Influences Flow on Landscape

Groundwater- Unidirectional- Horizontal Surface water- Unidirectional- Vertical
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Smith et a. 1995

Table 1
Hydrogeomorphic Classes of Wetlands Showing Dominant Water Sources,
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Hydraulics- how water moves through landscape

FLUCTUATIONS.

B

Land surlace

Aroas favorable for
Wetisnd farmasice

‘SEEPAGE FACE

* Uni-directional

* Horizontal or Vertical

* Bi-directional

* Estuarine and lacustrine fringe
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Riverine Guidebook-
Brinson, 1995

A Guidedsed fer Applieation of Hydrogeomorphie
smerts fo Averine Wetiands

Vsurrwat
e

Vascro
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Regional Guidebook for Prairie Potholes- 2006
= —

EROCIEL TR06.5

A Regional Guidebook for Applying the
Hydrogeomorphic Approach (o Assessing
Wetland Functions of Prairie Potholes

NRCS Overview of HGM Technical Note- 2008

Y
py

Hydrogeomorphic Wetland
Classification System: An
Overview and Modification to
Better Meet the Needs of the
Natural Resources
Conservation Service
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Regional Guidebook for Organic Wetlands- 2015

- Characterizes wetlands based on HGM
class in NCNE
Regional Guidabook for the Functional
Covirsocorrcbyeban oty - Assessment Variables
- Functions
- Water Storage
- Biogeochemical cycling

- Plant Community

- Wildlife Habitat

- Assessment Protocol

Environmental Laboratory
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More HGM Guidebooks
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wetlands.el.erdc.dren.mil/guidebooks
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How is HGM going to be used in MN?

* Wetland Type

* NwI

* Functional Assessment

* Guidance for Submitting Wetland
Delineations in MN (next version)
Wetland type.

“Wetland type” means a wetland type classified according to Wetlands of the
United States, United States Fish and Wildlife Service Circular 39 (1971 edition)-as
i his-swbeivision or 1 /7 hic € e 1
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https://wetlands.el.erdc.dren.mil/guidebooks.cfm
https://wetlands.el.erdc.dren.mil/guidebooks.cfm
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2024 MN Statute Amendments

19

Wetland Rapid Assessment Method

WI/MN Wetland Rapid Assessment
Method User Guide
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Dominant Functions per HGM Class

HGM Class Surface Water Attenuation ~ Surface Water Supply Groundwater Recharge
Depressional Higher Medium Higher
Depressional- floodplain Higher Lower Medium
Riverine- upper perennial Medium Higher Lower
Riverine- lower perennial Higher Higher Medium
Lacustrine Fringe Higher Higher Higher
Mineral Soil Flat Medium Lower Lower
Organic Soil Flat Medium Medium Medium
Slope- surface Lower Medium Medium
Slope- Ground Medium Higher Lower

22

3 Parameters of HGM= Hydrology, Geomorphology, Hydraulics

Parameters of HGM

* Geomorphology

* Where and how a wetland is
situated on the landscape

* Hydrology

* How water enters and leaves the
landscape

* Hydraulics

* How water moves through the
landscape

24



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

- Landscape position

- Parent material

- Surface shape

25

Glacial Geology of MN

Glaciation of the Quaternary period

* Nebraskan
* Kansan

* lllinoian

* Wisconsin
* Wadena lobe
* Rainy-Superior lobe

* Des Moines lobe

In MN, geomorphology is result of glacial geology

27
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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

28

Wetland Hydrology

* Inputs

* Precipitation

« Surface water inflow

* Groundwater inflow

* Outputs

* Surface water outflow

* Groundwater outflow

* Evapotranspiration

29

Wetland Hydrology and Indicators

Limit of Wetland
Hydrology Indicators

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

P = Precipitaion SWO = Surface Water Outflow
SWi = Surface Water Inflow  GWO = Ground Water Outiow
GWI= Ground Water Inflow  ET = Evapotranspiration

30
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Wetland Hydraulics

VERTICAL
FLUCTUATIONS.

P2 i
e R "

Tiner Brinson

31

Water Flow Path

smpiinea HoM Ciazs
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32

4/28/2026

11



4/28/2026

Common Soil & Hydrology Indicators for each HGM Class

12



Soil & Hydrology Indicators

Hydrology Regimes
« Correlates to soils:
* Long term- organic

* Seasonal inundation- thick
O, dark A

* Seasonal saturation- thin O

* Floodplain- thin, stratified
layers

Hydrology Indicator Groups

Group A — direct Group B— Group C— Group D D;L”""“"pe
i i evidence of and veg.
observation of ev!dence of. ‘ . characteristics that
water flooding/ponding currentor recen indicate contemporary
saturation. wetland conditions.

38
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Common observations with depression wetlands

* Concave surface shape

* Varying water depths

* Multiple plant communities based
on water depth

« Organic depth increase deeper in
basin

* Can have outflow

40

Hydrology of Depression Wetlands

Glacial Lakes State Park

Hydraulics of Depression Wetlands

* 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
boundaries

42

14



Cross Section of Hydric Soils in Depression Wetlands

+[Histosol]

4/28/2026

*| Thick dark surface

 Depleted below dark surface

*|Redox dark surface|

43

Common Indicators for Depression Wetlands

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

TV 15 S S
Vilbioan Al nagny, 0 Geomorp ostion, 05

T S
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ommon Observations

* Relatively flat topography

* Multiple hydrology regimes

* Often intergrade to other HGM
classes

* Outflow terrene wetlands

* Both emergent and forested plant
communities

46

Hydrology of Mineral Flats

* Precipition primary input

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

* Saturated seepage flow

* Microtopography

* Intergrades into organic flats and sloped

a7

Hydraulics of Mineral Flats

Vertical uni-directional

* Winter Precipitation

Overland “seepage flow”

+ Evapotransporation

+ Increases and decreases with growing season

Water table “bounces” with precipitation

« Vertical fluctuations often make hydrology

and hydric soils difficult at wetland Surface Water - Extensive Flat
boundaries

48

16



Cross Section of Hydric Soil in Mineral Flat Wetlands

*|Depleted Below dark Surface

*/Loamy mucky mineral

* Redox Dark Surface

4/28/2026

Surface Water - Extensive Flat

49

[Mineral Flat All regimes except A2- High Water Table, A3-Saturation, C2- A11- Depleted Below Dark Surface,
permanently  Dry-Season Water Table, D3-Shallow  A12-Thick Dark Surface, F1-Loamy
flooded (; d d, D4- Mi ¢ Mucky Mineral, F3- Depleted Matrix,
most of growing  DS- FAC-neutral test F6- Redox Dark Surface, S1-Sandy
season) Mucky Mineral, $3- 2" Mucky Peat, s5- |¥

Sandy Redox

Organic Soil Flats

* Landscape position- summit (interfluves-
broad “plateau” between drainage
systems, depressions filled with organics,
vertical accretion of organics

Ground Water - Extensive Flat * Hydraulics- precipitation, unidirectional
groundwater

* Water source- precipitation, groundwater

* Outputs- saturated overland seepage,
evapotranspiration

51
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Hydraulics of Organic Flats

Ground Water - Extensive Flat

52

Hydrology of Organic Flats

* Permanently Saturated * Relatively stable hydrology regime
* Water table near the soil surface nearly * Key to biogeochemical processes
all year

* Water inputs often exceed outputs

* Water storage is critical function

Al

53

Hydric Soil Development in Organic Flat Wetlands

* Microbes use carbon compounds as
energy source

* Rate of organic carbon consumed is
lower in saturated anerobic
environment

* Partially decomposed organic matter
accumulates

54
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Cross Section of Hydric Soils in Organic Flat Wetland

4/28/2026

« Histic Epipedon

* Loamy mucky mineral

Ground Water - Extensive Flat

55

Common Indicators for Organic Flat Wetlands
HGM  Typical Hydrology Indicators Soil Indicators Common | * ™7t FV

i

Class Water Common to Water to Water Regime
Regimes Regime

Empimea HoM Cisss

Sloped Wetlands

19



* Open contours

« Stratigraphic and Topographic

* May contain ephemeral drainages
* Intergrade into other HGM classes

+ Organic accumulations indicate
groundwater sources

« Surface sloped lack primary
indicators during dry season

58

Hydrology of Sloped Wetlands

« Seasonally to continuosly saturated

* Decrease in groundwater input
through growing season

* Shorter duration

* More abrupt bounce to precip. events

Wt 2 2020 Wrkorrg

Hydraulics of Sloped Wetlands
« Stratigraphic Sloped

« Differences in permeability

+ Bedrock, soil textures

4/28/2026
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Cross Section of Hydric Soils in Sloped Wetlands

4/28/2026

* Depleted below dark surface

*| Redox Dark Surface

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

62

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, $1- Sandy Mucky |
Mineral, $3- 2" Mucky Peat, S5- Sandy s
Redox

3round Water - Slope

63
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* Landscape position- floodplains and
riparian corridors, often intergrade to
sloped or depressional

* Hydraulics- unidirectional, surface
overbank flow, groundwater, interflow
(both surface and ground) from
adjacent uplands

* Water source- precipitation,
groundwater

* Outputs- overland surface flow

(perennial flow not required),
evapotranspiration

64

« Active floodplain- Overbank flow
from channel

* Temporary Flooded

Riverine

Hydraulics of Riverine Wetla

* Passive floodplain- depression

Hydrology of Riverine Wetlands

* Subclasses- Flat and depression

N 4. a4t ndwcage poston of P e wetesd
catra depkad bachiase 1. NP grear,

e Moozpi n AgH St £ctaicpe o backsopa cesise raece.

Foceacpa wetn fay e recessary e losat c0 4 v foodsel.

66
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Cross Section of Hydric Soils in Riverine Wetland

* [Redox dark surface

* Stratified Layers

* Depleted or Gleyed
Matrix

I o e e i oy | S e — ! e

67

Common Indicators for Riverine Wetlands

Typical Hydrology Indicators Soil Indicators Comm:
Water Common to Water to Water Regime

Regimes  Regime
B1- Water Marks, B2- Sediment Deposits, AS- Stratified Layers, F1- Loamy Mucky
D3- Drift Deposits, B8- Sparcely Mineral, F3- Depleted Matrix, F6-
Vegetated Concave Surface, B10- Redox Dark Surface, F8- Redox
Drainage Patterns, C20 Dry Season Water Depression, S1- Sandy Mucky Mineral,
Table, D2- S5- Sandy Redox

4/28/2026
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Lacustrine Fringe

* Landscape position- adjacent to
lakes, toe slope, often intergrade to
sloped

* Hydraulics- bidirectional (inflow
from adjacent uplands and lake)

= Water source- precipitation,
groundwater

* Outputs- return flow to lake,
saturated surface seepage,
evapotranspiration

70

Hydrology of Lacustrine Fringe Wetlands

deep marshishallow open water * Semi-permanently to permanently flooded

—\\/’\r‘ * Indundation levels vary with precipitation
and evapotransporation

« Baseline flow and surface water input

2
| W\\ * Lake levels can control local groundwater
iy T v

Tr\ 4™ |« surface flow out

71

Hydraulics of Lacustrine Fringe Wetlands

Sed ot Hums loyer
Giociol

72
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Cross Section of Hydric Soils in Lacustrine Fringe

*|Thick Dark Surface

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)

ik

* Understand the underlying science behind HGM Key Takeaways
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

75
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Field Mapping HGM

HGM Classification Field Determination Form

* Assume that all

have been met

training purposes
only!

77

Key to HGM Classes

e ' Aoocpton.ce g
o N e T
2 et it o ety e i Sccon 3 7. Vhesand s wit a cosed slvation corkou Pt 3kows s waler acoumudston fLe_ 8
N [ N s
. . s sot atng.
e o e e - o . o e s oot o ot wtace ORGANKC OB FLAT
— VERINE - e Poraril

ofa Rowtng mat, e doms ot have sgrvicant varicd sccroton of paa
4 Mo etk fodeg Tty e oo 0o (v 5. 10 aparert charge DEPRESSIONAL
e 1o o et 1 e ot gom T

7. Vintand it it cosnd wevvion cortos ’
3 o s N
ey N »
)
s G avama et sowien, SL0PE - Groundwater
Persnmal "
s oy ‘SLOPE - Surtace Water
e . < 1% siope). "
(V2. deprvvson witin  brondes Solan)  DEPRESSIONAL - Floodpiain
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wetland parameters

* Form is intended for

26



Offsite Resources

NwI
* MN Topo
* Soil Survey

* EnviroAtlas

79

Offsite Review- National Wetland Inventory

* Wetland Finder

« Symbolize:
* “Simplified HGM”
* Public watercourses
* Public waterbasins

* Aerials and hillshade

80

Offsite Review- Aerial & topography

* MN Topo
* imagery & terrain base layers

* Note:

« Topographic contours

* Plant communities

* Water regimes

* Wetland boundaries

* Hydrology inputs/outputs

* Manmade features

81

4/28/2026
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https://wetland-finder.dnr.state.mn.us/
https://wetland-finder.dnr.state.mn.us/
https://mntopo.dnr.state.mn.us/
https://mntopo.dnr.state.mn.us/

Offsite Review- Web Soil Survey

* Web Soil Survey - Home

82

Dominant soil type per Soil Survey

84

4/28/2026
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https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Wetland Finder Results

* NWI Code- Cowardin Water Regime

* Hydrogeomorphic code- class and
hydraulics

85

Perennial Stream?

* Mapped as watercourse?

Pl Wmers mvarmary (PWI)

86

Stream Order?

* Upper Perennial = 15t or 2" Order
 Lower Perennial = 3 order or higher

* Used in WIMN RAM

v e

87

4/28/2026
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Stream Order?

Y ummsnu

23
h
‘R
)
f’

88

e : Located within floodplain?

ooy e sy 15 A g e RO
[ m—

* Use LIDAR to determine floodplain

* Adjust opacity to see more detail in
hillshade

89

Mapped Floodplain?

* Is any portion of the AA EE
located in a mapped
floodplain?

* EnviroAtlas Data
Layers>Wetlands and
Lowlands> Estimated
Floodplains

« Data layer showing 100-year
floodplain from 2016 data

* Factsheet — mumssopisns

90

4/28/2026
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https://enviroatlas.epa.gov/enviroatlas/DataFactSheets/pdf/Supplemental/EstimatedFloodplains.pdf
https://enviroatlas.epa.gov/enviroatlas/DataFactSheets/pdf/Supplemental/EstimatedFloodplains.pdf

3
3. Stream i desgnate 1° o 2 e n the Narisnst Wy Oseaset (4HD) .

i R
H HERINE - Uppe Paranrial

« oz fe. gema e
vegetaion i ieaader contiguens wetand). 7

* If wetland is associated with a
stream or floodplain, is there an
apparent change in water regime or " b 3v 7
vegetation close to the channel
compared to the broader wetland?

IR e

91

x perenminty S
3. Siream i designated 17 r 2 orde Inthe MathonalWydrograghy Dataset (WD)

i here

17 e 1 the chanal corpared s bcader

vapetancn m beuster conigutns wetisnd).

* Are hydrology indicators of flooding
present?
* Sediment deposits
+ Drift deposits v
+ Drainage patterns ;

92

Depressional- Floodplain

* Located within floodplain
« Concave surface
* Outside of regular overbank flooding

« Will often deeper water regime
during high water levels (inundation
surrounded by saturation)

« Different plant community

93
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e Pt v mrana bt .

Public Water Basin

e s e et e e e et ’

* Near Ordinary High Water Level?

* Public Water

* Lentic on NWI?

94

. ot g g sl g o
S e et e ey

* Closed Contours

* No outlet

95

D Water Regime

et f e
T i e
- e

« Continuously saturated (D) - The
substrate is saturated at or near the
surface throughout the yearin all, or
most, years. Widespread surface
inundation is rare, but water may be
present in shallow depressions that
intersect the groundwater table,
particularly on a floating peat mat.

96
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e e i Vertical Accretion of Peat

97

Organic Surface >20 cm thick

 Al- Histosol
« 16 inches (40 cm)
* A2- Histic Epipedon

+ 8inches (20 cm) with low chroma
mineral below

« A3 - Black Histic

* 8inches (20 cm) peat, mucky peat or
muck with low value and chroma

98

99
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Ground or surface water?

Groundwater Surface water

- Primary hydrology indicators - Seasonally saturated

- Continuosly saturated - Secondary indicators in dry months

- Organic soils - Thin muck over mineral soils

- Indicator plant species - Ephemeral drainage patterns

100

+ Hydrology Groundwater Indicators?

« Springs or Seeps

* Vegetation

* Groundwater indicator plants
* Soil
* Muck

* Organic acculmulation

loped  Satueated A2 High Water Tab, 43. Saturation, A3 Back Wi, 11

BIO. Deainage Patterrs, C7- Thin Mock  Laamy Mucky Mineral, 3. Degeted
Surtace, 05 Mk 1
FACaeutral Test ed Parent Material, S1. Sandy Mucky

Mineral, 3. 2" Mocky Peat 55- Sandy
sedan

101

Indicators

Discharge indicators:
* Springs or seeps
« Cold water

* Located near headwater or watershed
divide

* Iron or marl deposits in soils

“rainbow” film on surface water

Geomorphic position with saturated
soils in dry season

102
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Groundwater Indicator Plants

Groundwater Indicator Plants:
« Skunk cabbage- Symplocarpos foetidus & :
* Marsh Marigold-Caltha palustris
* Great angelica- Anfelica atropurpurea k

* Watercress- Nasturium officianale

103

Ephermal drainage?

« Not mapped as Public Watercourse

+ Not flowing during normal dry
season

* Channelized drainage

* Drainage patterns

 Often sloped wetlands

104

Topographic Flat?

* Soil Description

il

4/28/2026
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Example of Mineral Flat

Linear, flat surface shape
* Mineral soil with thin muck surface
* Hardwood swamp with shrub fringe
* Hummock microtopography

« Drift deposits and emphemeral
drainage pattern at outlet

* Intergrades into sloped wetland

106

Field Exercise

* Work in field teams
* Complete offsite review

* Complete onsite field review

* Document: hydrology indicators, soil
indicators, plant communities

« Determine HGM type(s)

* Draft map showing HGM types

107

HGM Classification Field Determination Form

* Assume that all
wetland parameters
have been met

* Form is intended for
training purposes
only!

108
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Legend
W vyaric soiis
Streams

[ ciy Limits (s106)

Parcel Boundaries (9/06) i
1 stope 18+% ) @
| W pecoran eage Al 5 ;
1‘ i — — Miss.
Cummingsville Formation W
3 e
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Field Sites- Baxter

112

David Demmer- MN Board of Water & Soil Resources
MN Wetland Professional Certification Program

david.demmer@state.mn.us
FYY) B0ARR.OF WaTeR
AND $OIL RESOURCES

113
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