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* Introduction & Overview [T e——

* Background of APT

* User Guide

WebWIMP

* Group Exercise

Resources

Wetland Training Opportunities
Y :o:: vvvco Taining courses

Basic Wetiand Delineation and Regulation Class:

* https://bwsr.state.mn.us/wetland-training-opportunities



https://bwsr.state.mn.us/wetland-training-opportunities
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Minnesota Wetland Professional
Certification Program

I Wetland Training Opportunities ~

MWPCP Class Portal

Online Wetland Training

MWPCP Class Portal

Factors

 Overarching factors that determine
much of the condition of an area

Climate

* Examples:

+ Climate determines antecedent
precipitation

« Ecology determines dominate plant
communities

+ Geomorphology determines landscapes
and soil parent material

Normal Precipitation
Annual
(1991-2020)



http://bwsr.state.mn.us/node/4681
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Hydrology

* Inputs

* Precipitation

* Surface water inflow

* Groundwater inflow

* Outputs

* Surface water outflow

* Groundwater outflow

P+ SW +GWM =
SWO + GWO + ET + AS
+ Evapotranspiration
P = Precipitation SWO = Surface Water Outflow

W=
GWi= Ground Water infow €T = Evapotranspiration
4S = Change in Storage

Wetland Hydrology

1987 Corps Manual: “The sum total of wetness
characteristics in areas that are inundated or
have saturated soils for a sufficient duration to
support hydrophytic vegetation.”

Regional Supplements: “Wetland hydrology
indicators are used in combination with hydric
soil and hydrophytic vegetation to determine
whether an area is wetland under the Corps
manual!”

rology Technical Standard

...“inundated or saturated by surface or ground
water at a frequency and duration”

Technical standard if hydrology indicators not
observed:

* 14 or more consecutive days of flooding or
ponding;

* Water table 12 in. or less below soil surface;
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Hydrology Indicators

* Regional Supplements: “...indicators
involving direct observation of
surface water or saturated soils
often are present only during the
NORMAL wet portion of the growing
season and may be absent during
the dry season or during drier-than-
normal years.”
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St. Paul District g‘& Guidance
REGULATORY

M
SOl
US Army Corps Hoardal
of Engineerse Water & Soil
Resources
‘ March 4, 2015
Guid: for Submittal of Delineation Reports to the St. Paul District Army

Corps of Engineers and Wetland Conservation Act Local Governmental Units
in Minnesota, Version 2.0

3.7.6  Using Aerial Imagery to Assess Wetland Hydrology
Procedures have been updated and improved for the assessment of wetland hydrology based on aenial
i on agricultural lands (also referred

imagery. The interagency approach to off-site wetland deter
to as the state “Mapping-Conventions )G requiredor CWA and WCA purposes. Refer to the guidance

Guidance for Offsite Hydrology
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Guidance
US Army Corps [T
of Engir¥eersgx ‘:‘:’:ﬂiuy'
e aae ool

St. Paul District
July 1, 2016

Guidance for Offsite Hydrology/Wetland Determinations

This document replaces all previous Minnesota Bo

rd of Water and Soil Resources (BWSR) and St Paul

12
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Recording on Data Sheet
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2016 Joint Guidance for Offsite Hydrology was used.

—
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Other methods

é Evaluating An tation Conditions
* Three-Prior Month Method - e A e .

* Using State Climatology Tool

* Manual Completion

* 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
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With the State Climatology Tool

Minnesota State Climatology Ofﬁce" reipalion Wovkshest Uin i Dastase
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Precipitation Analysis - Farmington MN 6/15/15
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Hydrology Indicators

Evidence that there is continuing hydrology
and confirms that an episode of
inundation/saturation occurred recently.

Wetland hydrology indicators are divided
into two categories:
Primary — provide stand-alone evidence
of a current or recent hydrologic event;
and
Secondary — provide evidence of recent
hydrology when supported by one or
more other hydrology indicators.

17

Hydrology Indicators

Wetland Hydrology Indicators

* Inundation visible on aerial imagery

MUST ALL BE PLACED IN THE CONTEXT

* Saturation visible on aerial imagery OF ANTECEDENT PRECIPITATIONI!

* Surface water
* Saturation

* Dry-season water table

18
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Hydrology Indicator Groups

Group A - direct Group B— Group C— Group D ;L”"”“”l’e
observation of evidence of evidence of Chumi:e,fﬁgc's that

water flooding/ponding current or recent indicate contemporary
saturation. wetland conditions.

19

B7: Inundation on aerial imagery

Category: Primary

One or more* recent aerial photographs
or satellite images that show the site
to be inundated during the growing
season.
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C2: Dry season water table

Category: Secondary

4 ) US. Orought Monker
Visual observation of the water table ot Minnesota

between 12 and 24 in. (30 and 60 cm)
below the surface during the normal
dry season or during a drier-than- I\
normal year. :
Dry Season Dates per Region:
Great Plains (F): July 1
Midwest (M): July 15
NC/NE )K): August 1

l’ghw Reference: Corps of Engineers
Drought Newsletter

21


https://www.mvp.usace.army.mil/Portals/57/docs/regulatory/Special%20Notices/Special_Edition_Drought_Newsletter_2021.pdf?ver=9qyWgdc3k8EwGGypsXZuGg%3d%3d

C9: Saturation visible on aerial imagery

Category: Secondary

One or more* recent aerial photographs
or satellite images indicate soil
saturation. Saturated soil signatures
must correspond to field-verified
hydric soils, depressions or drainage
patterns, differential crop
management, or other evidence of a
seasonal high-water table.

* Use Off-site Guidance Methods.
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Two-Step Process

Step 1: Delineate Wetlands, if Present, Within a Site ‘

Normal Circumstances?

Every N L
Data Normal Environmental Conditions?
. eGP
Sheet Disturbed (Atypical Situations)?
Problem Area (Naturally Problematic)?

.

Step 2: Apply regulations, policy and guidance

23

It’s all about the documentation!

24
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Normal Environmental Conditions vs. Normal Circumstances

WETLAND DETERMINATION DATA FORN - Midwest Region
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Normal Circumstances

WETLAND DETERMINATION DATA FORN - Midwest Region

Propeisie oy Sarping Do
Aegicarntens S sty Pt
Imessgarsh Secton, Yownit, Range.

Lanttom paiopn erson, o | Locatraot ioreave, o, rone;

Sl 1 ™ L

EETr—
Are clenatc | ot condiuns o e e kel for s e of year? Yes
Ars Vogusion __ Sl _ o Hyeroiogy ___ ugnsbearty danstad?

Ara Vogumon ___ Sell___ o Hherougy

If “Yes", data collection is based on current conditions.

If “No”, data collection is based on conditions that would exist in absence of
recent disturbance(s)
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Problem Areas (Naturally Problematic)

» One or more parameters are absent due
to normal seasonal or annual variability,
or permanently due to the nature of the
soils or plant species

Seasonal wetlands
Prairie potholes

Red clay parent materials
FACU-dominated wetlands
Inter-dunal swales

27



Problem Areas

WETLAND DETERMINATION DATA FORM - Midwest Region
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Problem Areas and Normal Circumstances

+ EXAMPLE: Vernal pools are naturally dry outside of the first few weeks of the growing season
=Normal Circumstances

29

TR S -

‘sampling point locations. tansects. important foar
T e i Arve
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HYDROLOGY
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* From the 1987 Manual: “Determine
whether normal enviro /
conditions are present.”

* “Weight of Evidence” approach
combined with BPJ

31

APT at-a-glance

« Combines 30-day rolling total with the NRCS
Engineering Field Handbook weighting factors in an
automated fashion.

Advantages:

¥ automates the process which takes it from hours to
minutes

V' more accurate because the GHCN weather stations used
are generally closer to observation point of interest

¥ Rolling 30-, 60-, and 90- day totals instead of monthly totals

¥ Uses 30-year record preceding the observation date and
ot the static 1870-2000 data from WETS Table.
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Data

+ The precipitation data comes from local weather ; @
stations within the NOAA Global Historical v
Climatology Network daily precipitation dataset or -

the US Climate Gridded precipitation dataset

« The Global Historical Climatology Network - Daily
(GHCN-Daily/GHCNd) dataset integrates daily
climate observations from approximately 30
different data sources. The dataset is routinely
reconstructed (usually every week) from its
roughly 30 data sources to ensure that GHCNd is.
generally in sync with its growing list of constituent
sources. During this process, quality assurance
checks are applied to the full dataset. Where
possible, GHCNd station data are also updated
daily from a variety of data streams. Station values
for each daily update also undergo a suite of
quality checks.

Source: s/ nce noaa gov/productslan based saton/obalnstorc

33
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How to generate Antecedent Precipitation Score

* Single-Point Analysis

> Typical method for wetland delineation

> Score for single observation point (lat/long)
and date (month/day/year)

> Option to do date range or link to .csv file to
run many dates at once

* Watershed Analysis

> Developed to assist in stream jurisdictional
determinations

> Not applicable to wetland delineation

> Score for multiple random observation
points within user-defined area

34

How to Read APT Output

+ Fora date or date range, a table will be generated
which includes

+ Dailytotal (black lines)

1l . 30-day rolling total for current year (Blue
ccedent
h v - Condition= line)
i Y A Condition Value x|
{ Month Weight + 30-yearnormal range (leap years have been

accounted for)

Antecedent condition calculations (Wet=3,
Normal=2, Dry=1)

Bottom of the orange shaded region
represents the 30 percentile value

Conditon valie sasumotnetwee  * Top of the orange shade represents the 70th

preceding values

Weter than normal Value is >15
Normal= 10-15.
Drierthan normal=<10

35

Single Point Analysis

« Step 1: identify the primary station

« Step 2: fill in data gaps - .

 Step 3: Build dataset

« Step 4: Compare 30-day rolling totals :
— observation date, 30 days prior, 60
days prior

Table 1. Antecedent Precipitation Scors categories derived from NRCS (1997)
* Step 5: APT output and score  [antecedent Precipiation Score (a] Range.
whera =3

Antocedent Procipitation Condition

Antecedent Preciitation Scors < 10 it than Hormal
105 Amecedert Precipitation Score < 15| Narmal Conliiars
15 2 Artacedart Pracipitatian Szore Wester than Hermal

36
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Primary Station Analysis

o Selects a primary weather station to pull data
from. The closest weather station is NOT
necessarily the primary station- The APT
considers both distance from the observation
point and the station's dataset completeness.

Default - APT looks within 30-mile radius of the
observation point.

Also considers elevation data for the observation
point vs. the elevation of the weather stations
used.

37

Primary Station Analysis

In MN, the APT's search radius will increase in 10-mile increments up to 60 miles. The APT will use
additional stations as needed to complete the 30-year record - up to 15 GHCN stations.

Primary station needs at least 68/90 daily records and at least 6,000 historic records for 30yr period.

If station requirements are not met for an observation point, the analysis will fail. Switch to using the
Gridded Precipitation Dataset.

“Searching for primary station... No suitable primary station locations were found by the APT.”

38

Primary station Analysis

Antecedent Precipitation vs Narma) Range based on NOAA' Daily Global Histarical Cimatclogy Metwark

‘ e
A
B ( P

\
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Primary station analysis

Artecedent Precptation Tool + Artecedent Preciptstion Tosl 1 Outputs » v ML K20 » Station Deta

Al
— stations

~
Primary
station

40

Weather Stations KMZ file

+ https://gis.ncdc.noaa.gov/kml/ghend.kmz

41

Grid-based analysis

« Quality-controlled version of GHCN station input into an interpolation
algorithm that creates an initial gridded precipitation dataset.

« Dataset is preliminary until 4t day of subsequent month

« Takes observation point lat/long and finds the nearest nClimGrid-Daily grid cell
centroid.

42
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https://gis.ncdc.noaa.gov/kml/ghcnd.kmz
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Grid-based analysis

43

Other Resources

+ WEB WIMP: Web-based, Water- * Whatit does: Tells the user if the selected location

. " at the selected date SHOULD be in the wet season
Budget, Interactive, Modeling or dry season.

Program

* -A product of the University of
Delaware

« PSDI: Palmer Drought Severity Index  « whatit does: Gives user a cumulative index
estimated by calculating a water balance using
- Aproduct of the USDA observed precipitation and calculated PET

44

WebWIMP

« St. Paul District does not use the WebWIMP tool to assess wet/dry
seasonality. Instead, the district developed approximate dry season dates for
each region based on soil survey and climatological records:

> Great Plains: July 1

> Midwest: July 15

> NC/NE: August 1

45
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PDSI

Table 3. Paimer Drought Severity Index (PDSI) values and assoclated categories (adapted from

12/6/2024

Paimer (1965]).

POSI Range

Range Descriptor

PDSI = -50.99

ot available

4<FDSI

Exirema watness

289 <PDSIs4
186 <PDSI= 289

Savers watness
Moderate wetness

059 <PD5IZ 1.59 Wiid wemess
048 <PDSI0.88 Incipient wetness
-0.51 < PDSI 5 0.48 Hormal

=1.01 < PDS| = -0.51 Incipient drought
=201 < POSI2-1.01 Wi drought

-301 < PDSI5-2.01
-4.01 < PDSI = -3.01

Woderate drought
Severe drought

PDSIz 401

Extreme arought

46

U Drought Monitar

Minnesota

a7

48

[T I—r

tensay

Aathers

Class Exercise
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Class Exercise - Short

* Run a single-point analysis

Coordinates: 45.025988, -95.805540

Observation date: 8/14/2024

How does the primary station analysis compare to the Duluth example? (Look at
the weather station KMZ file)

Why is the AP score “Normal” but the PDSI indicates “severe wetness?”

49

Class Exercise - Long

« Center City, Chisago County, MN

50

Class Exercise - Long

* Run analysis based on image(s) dates Observation dates:
5/28/2023
5/27/2021
6/5/2017
4/25/2015

* Run a single-point analysis

Coordinates: 45.429191, -92.806616

8/2/2011

6/23/2010
6/2/2009

5/21/2008
5/31/2006

51
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* 2006

Normal

60
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Class Exercise - Results

* Which method?

* Use tool, automated, recent precipitation data and
30-year climate info

« Still need to interpret data (BPJ, weight of evidence)

61
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