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Agenda

* Brief History of Delineation Methods in Massachusetts

* Introduction to the Massachusetts Handbook for Delineation of Bordering Vegetated Wetlands,
2022/2023

* Introduction to the Massachusetts Inland Wetland Replication Guidelines, 2022/2023



Parallax - the effect whereby the position or direction of an object appears to differ when viewed
from different positions, e.g. through the viewfinder and the lens of a camera.

Federal

US ACE 1987 Manual

Northeast Regional Supplement

NE Hydric Soil Technical Committee
Supreme Court Decisions

State

Delineating BVW Under the MA WPA
(2022/2023 Handbook)

310 CMR 10.55(2)

Local
Jurisdiction and/or Definitions of
Municipal Ordinance/Bylaw

Federal
WOTUS maybe?

State
BVW, Bank, MAHW, etc.

Local
IVWSs & other municipal resource areas.
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' Jhich often appears as orange or reddish spots in a grayish soil, is
4 | sused by & fluctuating water table in conjunction with periods of
prolonged soil saturation. The soil turns a dull grayish color under
‘  asrolle (lack of oxygen) conditions. When the water table is low
} part of the soil is aerated and some of the iron is oxidized, turning a
! eddish-brown or orange color. Remember, soils can be a useful aid in
fying the presence of wetland, but are not a legal

the field for veri : ;
criterion for boundary delineation according to the Act.*

GUIDE TO
INLAND VEGETATED WETLANDS
IN MASSACHUSETTS

Wetlands are usually formed in topographic depressions

llects or where the water table is close to the surface. :
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Plant Identification
» under the.
'Massachusetts Wetlands Protection Act

March 1988

1988 Delineation
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Hydric Soil Indicators

Most hydric soils have a soil horizon with a chroma of 0, 1, or 2 below the A-horizon.
These are referred to as low-chroma colors. (Remunder: the Munsell Sol Color Charts
are used to determine soil colors.) Generally, when evaluating mineral soils for low-
chroma colors or other evidence of saturation, look for indicators directly below the A-
horizon and within the top 12 inches of the soil surface. In areas where the O-horizon is
less than & inches thick, soil depths are measured from the bottom of the O-horizon.
When the O-horizon is 8 inches or greater (for histosols and soils with histic
epipedons), such depths are measured from the soil surface. The soil surface is the top
of the mineral soil; or, for soils with an O-=horizon, the soil surface is measured from the
top of the O=horizon. Fresh leaf or needle fall that has not undergone observable
decomposition (the litter layer) is excluded from soil and may be separately described.

The following is a list of some hydric soil indicators - any of which can be used to
identify the presence of wetland hydrology:

* Histosols (organic soils). Histosols are soils with at least 16 inches of organic
material measured from the soil surface.

* Histic epipedons. These are soils with 8 to 16 inches of organic material measured
from the soil surface.

*  Sulfidic material. A strong “rotten egg” smell generally is noticed immediately
after the soil test hole is dug.

* (leyed soils. Soils that are predominantly neutral gray, or occasionally greenish or
bluish gray in color within 12 inches from the bottom of the O-horizon. (The
Munsell Soil Color Charts have special pages for gleyed soils.)

*+  Soils with a matnix chroma of 0 or | and values of 4 or higher within 12 inches
from the bottom of the O-horizon.

*+  Within 12 inches from the bottom of the O=horizon, soils with a chroma of 2 or less
and values of 4 or higher in the matrix, and mottles with a chroma of 3 or higher.

*  Within 12 inches from the bottom of the O-horizon, soils with a matrix chroma of 3
and values of 4 or higher, with 10 percent or more low-chroma mottles, as well as
indicators of saturation (i.e., mottles, oxidized rhizospheres, concretions, nodules)
within & inches of the soil surface.



1995 MassDEP Delineation Field Data Forms

Section Il. Indicators of Hydrology

Hydfric Soil Interpretation
1. Soil Survey
Is there a published soil survey for this site? Yes
title/date: Web Soil Survey
map number:
soil type mapped:
hydric soil inclusions:
Are field observations consistent with soil survey?
Remarks:

2. Soil Description
Horizon Depth  Matrix Color Mottles Color

Rermarks:

3. Other:

Conclusion: Is soil hydric?

Other Indicators of Hydrology: (check all that apply & describe)

Site Inundated:

Depth to free water in observation hole:

Depth to soil saturation in observation hole:

Water marks:

Dnift lines:

Sediment Deposits:

Drainage patterns in BVVV:

Oxidized rhizospheres:

Water-stained leaves:

o o o o o o o o o O

Recorded Data (streams, lake, or tidal gauge; aerial photo;
other):

O Other:

Vegetation and Hydrology Conclusion
Yes

MNumber of wetland indicator plants
= # of non-wetland indicator plants

Wetland hydrology present:
Hydric soil present
Other indicators of hydrology present

Sample location is in a BVW

Submit this form with the Reguest for Defermination of Appiicability or Notice of Intent.

No




VEGETATION - Use scientific names of plants.

Sampling Point SOIL

Tree Stratum  (Plot size:

1.

)

Absolute Dominant Indicator

% Cover Species? _Status

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant
Species Across All Strata: (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: (AF

- mom oW

Sapling/Shrub Stratum  (Plot size:

= Total Cover

P Index

Total % Cover of:
OBL species xl=
FACW species xZ=
FAC species x3=

FACU species xd=
UPL species xh=
Column Totals: &)

Prevalence Index =BiA= _

= Total Cover

Definitions of

Hydrophytic Vegetation Indica’
- Rapid Test for Hydroph
- Dominance Test is =F

- Prevalence Index is
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USDA
==

United States

Department of
Agriculture

Natural Resources
Conservation
Service

In cooperation with
the National Technical
Committee for Hydric Soils

Field Indicators of
Hydric Soils in the
United States

A Guide for Identifying and Delineating
Hydric Soils, Version 8.0, 2016
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*Depleted matrix. For loamy and clayey matenal (and
sandy material in areas of indicators A1 and
A12), a depleted matrx refers % the volume of a
soil horzon or subhorizon in which the processes
of reduction and sransiocation have removed of
tansformed iron, creating colors of low chroma
and high value (fig. 44). A, E, and calcic horizons
may have low chromas and high values and
may therefore be for a depleted matrix
however, they ase exduded from the concept of
depieied matnx uniess the scil has common or
many disinct or pro redax conc

Field Indicators of

of moeo cistingt
prominent recox
ncentrahons

With or without redox
concentrasions.

Figare 4. —Slusirstion of values and chromas that

require 2 percent or more distingt of prominent redor
and those that do nol, for hue 10YR, 1o

occurning as soft masses or pore linings. in
soma areas the depleied matnx may change
color upon axp %0 air (soe Rec matrix);
#is phenomeanon is included in the concept of
depleted matnx. The following combinations of
value and chroma identify a depleted matrix:
1. Matrix value of 5 or more and chroma of 1
or less with or without redax concentrasions
occurming as soft masses and'or pore linings:; or
2. Matrix value of 6 or more and chroma of 2
ar less with or without redax concentratons
occurmng as soft masses and'or pare linings:; or
3. Matrix value of 4 or 5 and chroma of 2 and 2
percent ar more distinct or prominent redox
concentraions occurming as soft masses andlor
pore linings; or

meol e definition of a depleted matriz. Due 10 Insccurals

coler reproduction, do not use Bis page to delenmine soll
colors in he Held Sackground image from the Munsel
Soll Color Charts reprinied courtesy of Munsel Color
Services Lab, u part of X-fite, Inc. (Xrite 2000)

4. Matrix value of 4 and chvoma of 1 and 2
percont or more distinct or promenent redax
concentrations coouwTing as soft masses and'or
poulrlng(hg 45).

y. Used to doxmarphic
fo that grade grackialy lromomcohb
lmhnrtbg.lrsymmgrwoscomnmfy
more than 2 mm wide. “Clear” is used to describe
boundary color gr inter
sharp and difuse.




The Field Companion to Field Indicators
for Ider vdric Soils in New England

A17. Mesic Spodic (b)

A17: Mesic Spodic (b)

Technical Description: A layer 5 cm (2 in) or more thick, starting

at a depth less than or equal to 15 cm (6 in) from the mineral soil

surface that has value of 3 or less and chroma of 2 or less and is
ly underlain by:

b? One or more layers that have combined thickness greater
than or equal to 5 cm (2 in) that start at a depth less thanor g
equal to 30 cm (12 in) from the mineral soil surface, that have
a value of 4 or more and chroma of 2 or less, and thatare @

. directly underiain by one or more layers that have a combined ¢

i _thickness greater than or equal to 8 cm (3 in) that are spodic
| materials that have a value and chroma of 3 or less '

N 2 2
> ForusehML\RA144Aand1450fLRRRanthLRA
149B of LRR S. .
L > Thishdieatorisusedmoidenﬁfywetsoilsmathavespodlq P
“ mgtsrialsormeetmedeﬁniﬁonofSpodmols. '
> The layer described in ‘b’ above, that has value of 4 or |
| = momandchmmaomorlessistypicallydesatedasang'
' EorEg horizon. | &
> Thelayer(s)matarazaan(3')wlﬂ1valueandchromaoff X
?saandmeetmedemiﬁonofspodicmatefhh(i.e.have x
an illuvial accumulati ofamorphousmateriabconshm4
of organic carbon and aluminum with or without Fe) are .
typically described as Bh, Bhs, or BHSM horizons. These | !
hyemtypicaﬂyhaveseveralcolorpaltemsaodlor p
cementation.
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||||l||‘|lll

20 layers with value and chtoum_"
‘and

4\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\I\I\l\l\

© Society of Soil Scientists of Northern New England



Massachusetts Handbook for
Delineation of Bordering Vegetated Wetlands

Massachusetts Depariment of Environmental Protection

Bureau of Water Resources

Wetlands Program
Second Edition, September 2022

Group Il: Difficult to Analyze Hydric Soils

In this Handbook, difficult lo analyze soils include both undisturbed soils and disturbed/altered soils
that have morphological features that require evaluation by a welland scientist well irained in

soil scienca. In these soils, features of welness do not match up with the hydric soil indicators
discussed in the seclion above. In some situations, redox features are present but masked in some
way, in other siluations, redax fealures may be present, bul sall morphology can be easily
misinterprated withoul appropriale training, leading o false positive determinations.

Each of the scenarios presented below represents recognized hydric soil indicators at the federal
and reglonal levels, but these indicators should only be applied by trained welland sclentists. When
faced with a boundary delineation thal relies upon the presenca/absance of any of these indicators,
walland scientists with training in sall science should be consulled.

Difficult Indicators for All Soils: Regardless of Texture

Indicator AS. Hydric Floodplain Soils/Stratified Layers. (Figure F.11). Active floodplain soils
recaive periodic inputs of sediment, which essentially reinitiate the time clock on soil harizon
formalion. This leads to siratified layers of sediment, which rarely contain well-developed redox
fealures (as described for Group | hydric soil indicators).

Scott D. Jackson and Deborah J. Henson, University of Massachusetts Amherst
David Hilgeman, Michael McHugh, and Lisa Rhodes, Massachusetts Department of Environmental
Protection, Wetlands Program

2 o« Center for Agriculture,
UMassAmherst Food, and the Environment

[} MassDEP '

This revision of the SVW Delineation Haedook replaces the former Handook released in 1995, Note that MassDEP is proposing new
regulations that wil update the plant list used for BVW Delineation to the 2020 edition of USACE Naticnal Plant List, although the currest
regulations refer 10 the 1988 Plant List at 310 CVR 20.55(2). Altheugh this cpdated guidance refers 1o the 2020 PMant List, projects under
review prioe 1o g ' of the rew regul should be csing the 1988 Mant List in acc with the Note that the
2020 plast §st does not include indicator status categories FACY, FACW- or FACW . Most of the plasts dassified in these categories in the
1983 plamt st are listed as FAC or FACW in the 2020 plant list and are still considered wetland indicater plants.

thick. A hand lens {i.e., magnifying glass) is
an excellent tool Lo aid in the identification of
this indicator.

To ba a hydric fleodplain soil, several siratified layers
must occur starting within 6 in. of the soil surface: AS5: Stratified Layers
and at least one of the layers must have a value of 3
or less with a chroma of 1 or less; or it must have a i
significant accumulation of organic matter such that Rlevant |
il is a muck, mucky peal, peat, of mucky modified 0 g il 64175 oy~ O
minaral texture. The remaining layers must have [of e il ot
chroma of 2 or less. 4 T E
Usar Notes: &2 E 8 | simarwhess | =20 B
. A stratified layer is a layer of soil that has E £ ek rdypeet | E
been deposited (often by Moodwaters) and = &12 AR, of mucky E
has not formed in place gradually, over time | o Z T a0 =
due to natural pedogenic (soil forming) 16 i
procasses. Keep in mind that one layer of soil I il =
has to either have a value of 3 or lass and a 20 E
chroma of 1 or less or be composed of | 1=
arganic soll material. LI B &0
- nmms.:. -—
The siratified layers may have any soll PP —
Terxlure. chiifs 53 and velus £ when viswed wihoul
a hand lens, the sand particks appesr o be
. Individual strata are usually less than 1 in. nearty 1% masind

Figure F.11
Steatified Layers

F-10




SOIL

Sampling Point

Profile Description: (Describe to the depth needed to docurment the indicator or confirm the absence of indicators)
Redox Features

Depth
linches)

Matrix

Color (moist)

%

Color (moist)

%

Type®

Location®

Texture

Remarks

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, M5=Masked Sand Grains

YLocation: PL=Pore Lining, M=Matrix




Hydric Soil Indicators (Check all that apply)

Indicators for Problematic Hydric Soils

Histosol (A1)

Polyvalue Below Surface (S8)

|| 2 em Muck (A10)

| | Histic Epipedon (A2)

|| Thin Dark Surface (59)

|_[ & em Mucky Peat or Peat (53)

Black Histic (A3)

Loamy Gleyed Matrix (F2)

g Iron-Manganese Masses (F12)

Hydrogen Sulfide {Ad)

Depleted Matrix (F3)

¥ | Mesic Spodic (A17)

Stratified Layers (A5)

| | Redox Dark Surface (FB)

|__| Red Parent Material (F21)

Depleted Below Dark Surface (A11)

Depleted Dark Surface (F7)

Very Shallow Dark Surface (F22)

|| Thick Dark Surface (A12)

Redox Depressions (F8)

Sandy Mucky Mineral (51)

Sandy Gleyed Matrix (54)

Sandy Redox [55)

Stripped Matrix (56)

Dark Surface (57)

LJ Other (Include Explanation in
Remarks)

Restrictive Layer (if observed) Type:

Depth (inches):

Remarks:

Hydric Soils criterion met?

Yes

|_|Nn




Jpdates Considering Vegetation,
vdrology, and Soils

* Discourage the use of vegetation alone

Reference to the 2020 Wetland Plant List (still not codified)
Adopt the federal hierarchy for vegetation analysis and strata
Deemphasize the use of circular plots in favor of strip transects
Other indicators of hydrology included

Consistency with federal hydric soil criteria regional supplements
Discouraging winter delineations

©Scott Jackson AMWS/SWS Presentation, 2023



Small Details, Meaningful Changes

* Vegetative strata
used for delineation

d ata p | OtS h ave Trees are woody plants with a dbh of 5 inches or
greater and a height of 20 feet or more. (See dark
updated to matCh areas in illustration.) MassDEP 1995

those of the US ACE
1987 Manual.

1. Tree strafum — Consists of woody plants 3 in. (7.6 cm) or more in
diameter at breast height (DBH), regardless of height.

2. Sapling/shrub stratum — Consists of woody plants less than 3 in. DEH
and greater than or equal to 3.28 ft (1 m) tall.

3. Herb stratum — Consists of all herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody plants less than 3.28 ft tall.

4. Woody vines — Consists of all woody vines greater than 3.28 ft in height.

USACE 1987
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Keep in Mind

 New Handbook applies to Bordering Vegetated Wetlands. Isolated Vegetated Wetlands (different
than ILSF) are not covered in the Wetlands Protection Act.

* Municipal Bylaws and Ordinances may contain unique delineation standards.

» Budget appropriately for transect forms/data sheets.



MASSACHUSETTS
INLAND WETLAND REPLACEMENT GUIDELINES

Second Edition, September 2022

Massachusetts Department of Environmental Protection
Bureau of Water Resources

Wetlands Program

Scott Jackson | University of Massachusetts Amherst

Lisa Rhodes, David Hilgeman. Massachusetts Department of Environmental
Thomas Maguire and Michael McHugh | Protection, Wetlands Program

Mac Center for Agncult
UMassAmherst | 00 o o i

< I B MassDEp



Feasibility Assessment

* Getting suitable hydrology at the replacement site is critical for
establishing an appropriate plant community, developing hydric sails,
and supporting ecological functions necessary for successful
mitigation.

 Recommends assigning the impacted/reference wetland to one of
four Novitski system classifications:
" Surface water depression
= Groundwater slope
= Surface water slope
= Surface water depression



Table 2 | Novitski Classification Examples and Relevant Hydrologic Information

depression

flow (both sheet and channel) collect
in a depression, generally without
significant inputs from groundwater.

beaver ponds, farm ponds

Novitski Definition Water Feature Examples™ Assessment
Classification Techniques
Groundwater Characterized by contact with the Bogs, fens, interdunal wetlands, karst Section 2.2.2
depression water table with minimal surface sinkhole wetlands
drainage away from the site.
Groundwater slope Typically occur at the intersection of Fens, sedge meadows, wet meadows, Section 2.2.2
the slope and groundwater (i.e., toe some shrub/forested wetlands
of slope). They can be characterized as
having a relatively flat slope and water
surface elevation, with extremely
slow-moving water draining away
from the site.
Surface water slope Located above the water table along Fringe wetlands that rely on water Section 2.2.3
the margins of lakes, streams, and from an adjacent lake, pond, river or
other water bodies. Water drains streamn, floodplain forests, and tidal
readily as the stage of the adjacent marshes
water body falls. Can include capillary
fringe-driven features.
Surface water Occur where precipitation and overland Vernal pools, river meander scars, Section 2.2.4




Recommended Observation Techniques
for Groundwater Slopes/Depressions

- Soil observation holes
 Soil observation pits (think formal test pit)

e Piezometers and shallow groundwater observation wells
* Recorded groundwater elevation data

e Observations of capillary fringe



Surface Water Assessment Techniques

 Staff gauges

* USGS stream gauges

e Observations of capillary fringe
e Water budget












Considerations

* If you know a wetland crossing or impact is proposed, plan to conduct
your feasibility analysis early.

* Involve wetland staff in the design of BVW replication.

* Plan on monitoring not only on the success of vegetation, but also the
hydrology of the replication area.






	Slide 1: Recent Updates in Wetland Delineation and Replication Standards
	Slide 2: Agenda
	Slide 3: Parallax - the effect whereby the position or direction of an object appears to differ when viewed from different positions, e.g. through the viewfinder and the lens of a camera.
	Slide 4: 1988 Delineation Manual
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: The Field Companion to Field Indicators for Identifying Hydric Soils in New England 
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Updates Considering Vegetation, Hydrology, and Soils
	Slide 15: Small Details, Meaningful Changes
	Slide 16: When it Matters
	Slide 17: Keep in Mind
	Slide 18
	Slide 19: Feasibility Assessment
	Slide 20
	Slide 21: Recommended Observation Techniques for Groundwater Slopes/Depressions
	Slide 22: Surface Water Assessment Techniques
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Considerations
	Slide 27: Open Discussion

