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D
om

inance Test E
xam

ple # 5
(using percent cover ranges and m

idpoint values; several co-dom
inants in one layer)

P
lant species

S
cientific nam

e
%

  C
over

%
 D

om
inance

D
om

inant plant
W

etland
 (yes or no)

indicator
category*

G
round cover

B
racken fern

P
teridium

 aquilinum
10.5

15.9
yes

FA
C

U
P

oison ivy
Toxicodendron radicans

10.5
15.9

yes
FA

C
*

W
ild geranium

G
eranium

 m
aculatum

10.5
15.9

yes
FA

C
U

S
taghorn clubm

oss
Lycopodium

 clavatum
10.5

15.9
yes

FA
C

*
W

ild sarsaparilla
A

ralia nudicaulis
10.5

15.9
yes

FA
C

U
A

m
erican starflow

er
Trientalis borealis

10.5
15.9

yes
FA

C
*

W
ood anem

one
A

nem
one quinquefolia

  3.0
 4.5

no

Total percent cover:
66.0

S
hrub

W
itch-hazel

H
am

am
elis virginiana

10.5
43.8

yes
FA

C
-

N
annyberry

V
iburnum

 lentago
10.5

43.8
yes

FA
C

*
P

ink azalea
R

hododendron periclym
enoides

  3.0
12.5

no

Total percent cover:
24.0

S
apling

W
hite oak

Q
uercus alba

20.5
100

yes
FA

C
U

-

Total percent cover:
20.5

Tree
R

ed m
aple

A
cer rubrum

38.0
42.5

yes
FA

C
*

B
lack birch

B
etula lenta

20.5
22.9

yes
FA

C
U

W
hite ash

F
raxinus am

ericana
20.5

22.9
yes

FA
C

U
W

hite oak
Q

uercus alba
10.5

11.7
no

Total percent cover:
89.5

* =
 W

etland indicator plant
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D
om

inant plants
L
ayer

W
etland indicator plant

B
racken fern

P
teridium

 aquilinum
ground cover

no
Poison  ivy

Toxicodendron radicans
ground cover

yes
W
ild geranium

G
eranium

 m
aculatum

ground cover
no

Staghorn clubm
oss

Lycopodium
 clavatum

ground cover
yes

W
ild sarsaparilla

A
ralia nudicaulis

ground cover
no

A
m
erican starflow

er
Trientalis borealis

ground cover
yes

W
itch-hazel

H
am

am
elis virginiana

shrub
no

N
annyberry

Viburnum
 lentago

shrub
yes

W
hite oak

Q
uercus alba

sapling
no

R
ed m

aple
A
cer rubrum

tree
yes

B
lack birch

B
etula lenta

tree
no

W
hite ash

F
raxinus am

ericana
tree

no

Total num
ber of w

etland indicator plants = 5
Total num

ber of non-w
etland plants = 7

Plant species w
ere identified and percent cover estim

ated for each species in each of four layers.  Percent cover w
as visually estim

ated, therefore, the
m
idpoint values for the cover ranges w

ere used to calculate dom
inance (see page 12 for discussion of cover ranges and m

idpoints).  Percent dom
inance

w
as calculated for each species by dividing percent cover (m

idpoints) by total percent cover.

In the ground cover layer, six species are co-equal as the m
ost abundant plants in the layer, each w

ith a percent dom
inance of 15.9 percent.  A

lthough
only four of these species are required to exceed the 50 percent threshold, all six species are considered dom

inant plants because they are equally
abundant.

In the shrub layer, w
itch-hazel and nannyberry are considered dom

inant plants because their percent dom
inance taken together (87.6%

), im
m
ediately

exceeds the 50 percent threshold (neither species exceeds the threshold on its ow
n).

W
hite oak is the only plant species in the sapling layer.  Since the total percent cover for the layer (20.5%

) exceeds 5 percent, the layer is included.
W
hite oak is a dom

inant plant since its percent dom
inance (100%

) exceeds the 50 percent threshold.

For the tree layer, the m
ost abundant plant alone (red m

aple) does not exceed the 50%
 threshold.  B

lack birch and w
hite ash are co-equal as the next

m
ost abundant species, therefore, both are required to exceed the 50 percent threshold.  A

s a result, red m
aple, black birch, and w

hite ash are dom
i-

nant plants in the tree layer.

T
he area used for this exam

ple has 12 dom
inant plants.  Five of the 12 dom

inant plants are w
etland indicator plants, and 7 dom

inants are non-w
etland

indicator plants.  Since the num
ber of dom

inant w
etland indicator plants is less than the num

ber of dom
inant non-w

etland indicator plants, the
w
etland vegetation criterion has not been m

et.
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D
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in
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est E

xam
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(u
sin

g
 p
ercen

t co
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g
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p
o
in
t valu

es; o
n
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 to

tal p
ercen

t co
ver less th

an
 5 p

ercen
t; w

ith
 u
n
id
en
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 p
lan

t sp
ecies)

P
lant species

Scientific nam
e

%
 C
over

%
 D
om

inance
D
om

inant plant
W
etland

 (yes or no)
indicator
category*

G
round cover

O
strich fern

M
atteuccia struthiopteris

 38.0
 30.9

yes
FA

C
W
*

False nettle
B
oehm

eria cylindrica
 38.0

 30.9
yes

FA
C
W
+*

Species A
?

 20.5
 16.7

no
Species B

?
 20.5

 16.7
no

Species C
?

   3.0
   2.4

no
Species D

?
   3.0

   2.4
no

Total percent cover:
123.0

S
hrub

Silky dogw
ood

C
ornus am

om
um

  20.5
100.0

yes
FA

C
W
*

Total percent cover:
  20.5

S
apling

Species X
?

   3.0
100.0

no

Total percent cover :
   3.0

T
ree

Silver m
aple

A
cer saccharinum

 38.0
 42.5

yes
FA

C
W
*

E
astern cottonw

ood
P
opulus deltoides

 38.0
 42.5

yes
FA

C
*

A
m
erican elm

U
lm
us am

ericana
 10.5

 11.7
no

Species Y
?

   3.0
   3.3

no

Total percent cover:
 89.5

* = W
etland indicator plant
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D
om

inant plants
L
ayer

W
etland indicator plant

O
strich fern

M
atteuccia struthiopteris

ground cover
yes

False nettle
B
oehm

eria cylindrica
ground cover

yes
Silky dogw

ood
C
ornus am

om
um

shrub
yes

Silver m
aple

A
cer saccharinum

tree
yes

E
astern cottonw

ood
P
opulus deltoides

tree
yes

Total num
ber of w

etland indicator plants = 5
Total num

ber of non-w
etland indicator plants = 0

Plant species w
ere identified and percent cover estim

ated for each species in each of four layers.  Percent cover w
as visually estim

ated, therefore, the
m
idpoint values of cover ranges w

ere used to calculate dom
inance (see page 12 on discussion of cover ranges and m

idpoints).  Percent dom
inance w

as
calculated for each species by dividing percent cover (m

idpoints) by total percent cover.

T
his exam

ple show
s that not all plant species need to be identified by nam

e w
hen using the dom

inance test.  If w
hile recording observations, a plant is

not recognized, it m
ay be given an identifier (in this exam

ple A
, B

, C
, D

, X
, Y

).  T
hese plants only need to be identified if they are determ

ined to be
dom

inant plants.  If these plants had been included as dom
inant plants, then a plant identification book or key could have been used to determ

ine the
species.  O

nce the species w
as identified, the N

ational L
ist can be used to determ

ine the indicator category.

In the ground cover layer, ostrich fern and false nettle are considered dom
inant plants because their percent dom

inance taken together (61.8%
)

im
m
ediately exceeds the 50 percent threshold (neither species exceeds the threshold on its ow

n).

Silky dogw
ood is the only plant species in the shrub layer.  T

he percent cover for the layer (20.5%
) exceeds 5 percent, therefore, the layer is included.

Silky dogw
ood  is considered a dom

inant plant since its percent dom
inance (100%

) exceeds the 50 percent threshold.

Plant X
 is the only plant species in the sapling layer.  H

ow
ever, the total percent cover for the layer (3%

) is less than 5 percent, therefore, the sapling
layer is not included in the dom

inance test.

For the tree layer, silver m
aple and eastern cottonw

ood are considered dom
inant plants because their percent dom

inance taken together (85%
) im

m
e-

diately exceeds the 50 percent threshold (neither species exceeds the threshold on its ow
n).

T
he area used for this exam

ple has five dom
inant plants.  Since all five dom

inant plants are w
etland indicator plants, under the dom

inance test
procedure, the w

etland vegetation criterion has been m
et.

If vegetation alone is presum
ed adequate for the delineation, the plot is in a B

V
W
.  If vegetation alone is not presum

ed adequate, or to overcom
e the

presum
ption, other indicators of hydrology also should be used to delineate the B

V
W
 boundary.  (See C

hapter T
hree.)
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APPENDIX D
Glossary

A-horizon:  a surface layer of mineral soil darkened by the presence of organic matter;
also known as topsoil.

Adventitious roots:  roots found on plant stems in positions where roots do not nor-
mally occur.  These roots may or may not form in response to inundation or saturation.

Aerenchyma:  plant tissue that contains large air cells, resulting in a spongy texture.

Aerobic:  a condition where free oxygen is present.

Anaerobic:  a condition where free oxygen is unavailable.

B-horizon:  a zone of weathered mineral soil below the O, A, or E-horizon.

Basal area:  the cross-sectional area of a tree trunk measured at breast height (4.5 feet
above the ground).

Bordering Vegetated Wetland (BVW):  a freshwater wetland that borders a creek,
river, stream, pond, or lake; a wetland resource area defined in the Massachusetts
Wetlands Protection Regulations (310 CMR 10.55).

Buttressed trunks:  the swollen or enlarged bases of trees that develop in response to
prolonged inundation.

Capillary fringe:  a zone just above the water table that is nearly saturated with water
due to capillary action.

C-horizon:  A zone of unweathered soil below the A-horizon and, if present, the B-
horizon.

Chroma:  the relative purity of a color; one of three variables of color.

Climbing woody vine:  a vegetative layer that includes woody vines that are attached,
rooted, or climbing on trees, saplings, or shrubs.

Concretion:  a cemented body of material with internal symmetry such as iron or
manganese formed by precipitation of dissolved material; can be removed from the soil
intact.

Cover range:  a category into which plant species would fit based upon their percent
cover.

Diameter at breast height (dbh):  the width of a tree trunk as measured at breast height
(4.5 feet above the ground).

Dominant plant:  based on calculations in the dominance test, a plant determined to be
dominant in a particular vegetative layer.

Dominance test:  a method of vegetative community assessment based on the number of
dominant plants that are wetland indicator plants.

Drift line:  an accumulation of water-borne debris often deposited in lines that are
roughly parallel to the direction of water flow.
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E-horizon:  a layer below the O or A-horizon where iron and aluminum oxides and
organic matter have been leached out of the soil by organic acids.

Evaporation:  loss of water from surface water bodies.

Facultative species (FAC):  classification of plants that occur in wetlands 34-66 percent
of the time; also known as “fac” species (U.S. Fish and Wildlife Service).

Facultative upland species (FACU):  classification of plants that occur in wetlands
1-33 percent of the time; also known as “fac-up” species (U.S. Fish and Wildlife
Service).

Facultative wetland species (FACW):  classification of plants that occur in wetlands
67-99 percent of the time; also known as “fac-wet” species (U.S. Fish and Wildlife
Service).

Fibrist:  an organic soil (peat) in which plant remains show very little decomposition
and retain their original shape; more than two-thirds of the fibers remain after rubbing
the materials between fingers.

Flooded:  a condition in which an area is temporarily covered with flowing or standing
water.

Gleization:  a process in saturated and/or nearly saturated soils which involves the
reduction of iron, its segregation into mottles and concretions, or its removal by leach-
ing from the gleyed horizon.

Gleyed:  a soil condition resulting from gleization which is characterized by the
presence of neutral gray, bluish, or greenish colors in the soil matrix or in mottles
among other colors.

Ground cover:  a vegetative layer that includes woody vegetation less than 3 feet in
height, non-climbing woody vines less than 3 feet in height, and all non-woody vegeta-
tion (including mosses) of any height.

Growing season:  the portion of the year when soil temperatures are above biologic zero
(41 degrees Fahrenheit, 4 degrees centigrade); generally March to November in Massa-
chusetts.

Hemist:  organic soils (peaty-mucks and mucky-peats) in which the plant remains show
a fair amount of decomposition; between one-third and two-thirds of the fibers are still
visible upon rubbing.

Herb:  non-woody (herbaceous) plants.

Histic epipedon:  contained in a hydric soil with 8-16 inches of organic soil measured
from the ground surface.

Histosols:  a type of hydric soil with at least 16 inches or more of organic material
measured from the ground surface; histosols include fibrists (peats), saprists (mucks)
and hemists (peaty-mucks and mucky-peats).

Horizon:  a distinct layer of soil generally parallel with the soil surface having similar
properties such as color and texture.

Hue:  a characteristic of color related to one of the main spectral colors (red, yellow,
green, blue, or purple), or various combinations of these principle colors; one of the
three variables of color.
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Hydric soil:  a soil that is saturated, ponded, or flooded long enough during the growing
season to cause anaerobic conditions at or near the surface.

Hydrology:  the properties, distribution, and circulation of water.

Hydrophyte:  any plant that generally grows in water or is adapted to wet conditions;
generally the same as wetland indicator plant.

Hypertrophied lenticels:  pores on the stem of woody plants which can become swollen
or enlarged in response to saturated or inundated conditions.

Inundation:  a condition in which water temporarily or permanently covers an area,
such as flooding.

Litter:  a layer of recently deposited leaves and/or pines needles; may be found above
the O-horizon on the forest floor.

Matrix:  the undisturbed soil material composed of both mineral and organic matter;
matrix color refers to the predominant color of the soil in a particular horizon.

Mineral soil:  any soil consisting primarily of mineral material (sand, silt, clay, and
gravel) rather than organic matter.

Morphological adaptation:  an adaptation that is evident in the form or shape of a
plant, such as adventitious roots and aerenchymous tissues.

Mottles:  spots or blotches of different color or shades of color interspersed within the
dominant matrix color in a soil horizon.

Mucks:  organic soils (saprists) in which most of the plant material is decomposed and
the original constituents cannot be recognized; less than one-third of the fibers remain
visible upon rubbing the materials between fingers.

National List:  the U.S. Fish and Wildlife Service's National List of Plant Species That
Occur in Wetlands (Reed, 1988).

Nodule:  same as concretion but without internal symmetry.

Non-hydric soil:  a soil that has developed under predominantly aerobic soil conditions.

O-horizon:  a layer of organic soil usually at the surface.

Obligate wetland species (OBL):  classification of plants that occur in wetlands greater
than 99 percent of the time; also known as “obligate” species (U.S. Fish and Wildlife
Service).

Observation plot:  a sampling point at which a wetland determination is made.

Organic soil:  soil that contains a minimum of 20 percent organic matter when no clay
is present or a minimum of 30 percent organic matter when 60 percent or more clay is
present.

Oxidation:  chemical changes resulting from the presence of oxygen.

Oxidized rhizospheres:  oxidized channels and soil surrounding living roots and other
underground plant structures.
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Parent material:  the unconsolidated and more or less weathered mineral or organic
matter from which the soil profile is developed.

Peats:  organic soils (fibrists) in which plant remains show very little decomposition
and retain their original shape; more than two-thirds of the fibers remain after rubbing
the materials between fingers.

Percent cover:  the percent of the ground surface that would be covered if foliage from a
particular species or vegetative layer were projected on the ground, ignoring small gaps
between the leaves and branches.

Percent dominance:  a measurement calculated by dividing the percent cover for a
species by the total percent cover for all species in that layer; a value used in the
dominance test.

Percolation:  the infiltration of surface water into the ground.

Physiological adaptation:  an adaptation of the basic physical and chemical activities
that occur in cells and tissues of an organism; generally not observable without the use
of specific equipment or tests.

Plant community:  the plant populations existing in a shared habitat or environment.

Polymorphic leaves:  two or more different types of leaves that form on plants.

Precipitation:  water droplets or ice particles condensed from atmospheric water that
fall to the earth's surface, such as rain, sleet, or snow.

R-horizon: a layer of hard, unbroken bedrock such as granite, basalt, and quartzite;
occurs below all other horizons where present or may have outcroppings of ledge above
the surface of the ground.

Reduction:  chemical changes resulting from the absence of oxygen.

Sandy:  a soil texture of loamy fine sand or coarser that is dominant within 20 inches of
the soil surface.

Sapling:  a vegetative layer that includes woody vegetation over 20 feet in height with a
diameter at breast height (dbh) greater than or equal to 0.4 inches to less than 5 inches.

Saprists:  organic soils (mucks) in which most of the plant material is decomposed and
the original constituents cannot be recognized; less than one-third of the fibers remain
visible upon rubbing the materials between fingers.

Saturated:  a condition in which the soil has all or most of its pores within the root
zone filled with water.

Scientific name:  the name of a plant or animal that is comprised of a genus name and a
species name.

Seedling:  woody vegetation that is less than 3 feet in height.

Shrub:  a vegetative layer that includes woody vegetation greater than or equal to 3 feet
but less than 20 feet in height.

Soil:  unconsolidated material on the earth’s surface that supports or is capable of
supporting plants.
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Soil profile:  vertical section of the soil through all its horizons.

Soil series:  a group of soils similar in characteristics and arrangements in the soil
profile.

Soil taxonomy:  a classification system for soils developed by the U.S. Natural Re-
sources Conservation Service (NRCS).

Soil texture:  the relative proportions of the various sizes of particles (silt, sand, and
clay) in a soil.

Species name:  a Latin form of the name of a plant made up of genus and species; also
known as scientific name.

Spodic horizon:  in a spodosol, a subsurface layer of soil characterized by the accumula-
tion of aluminum oxides (with or without iron oxides) and organic matter.

Spodosols:  soils that possess an E-horizon and spodic horizon due to the leaching of
iron and aluminum oxides and organic matter by organic acids.

Stratum:  a layer of vegetation used to determine dominant species in a plant commu-
nity.

Surface water:  water present above the substrate or soil surface.

Topography:  the position in a landscape, including elevation and change in slope.

Transect:  an imaginary line on the ground that bisects a parcel of land along which
observations are made or plots established for collecting data (e.g. runs perpendicular to
slope or topographic changes in wetland or upland communities).

Transpiration:  loss of water from plant surfaces.

Tree: a vegetative layer that includes woody plants greater than or equal to 20 feet in
height and with a diameter at breast height (dbh) of 5 inches or greater.

Uplands:  non-wetlands.

Upland species (UPL):  classification of plants that occur in wetlands less than one
percent of the time (U.S. Fish and Wildlife Service).

Value (soil color):  the relative lightness or intensity of color; one of the three variables
of color.

Vegetative community:  the plant populations existing in a shared habitat or environ-
ment.

Water mark:  a line on vegetation or other upright structures that represent the maxi-
mum height reached in an inundation event.

Water table:  the upper limit or depth below the surface of the ground that is com-
pletely saturated with water.

Wetlands:  areas that under normal circumstances have hydrophytic vegetation, hydric
soils, and wetland hydrology.
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Wetland boundary:  a line between an upland and a BVW (as defined at 310 CMR
10.55).

Wetland hydrology:  in general terms, permanent or periodic inundation or prolonged
saturation sufficient to create anaerobic conditions in the soil.

Wetland indicator category:  the frequency with which a plant species occurs in
wetlands; categories include obligate wetland, facultative wetland, facultative, faculta-
tive upland, and upland (U.S. Fish and Wildlife Service).

Wetland indicator plants:  as defined in the Massachusetts Wetlands Protection
Regulations:  plant species listed in the Wetlands Protection Act; plants in the genus
Sphagnum; plants in the National List classified as OBL, FACW+, FACW, FACW-,
FAC+ and FAC; or any plants demonstrating morphological or physiological adapta-
tions to life in saturated or inundated conditions.
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APPENDIX E
Resources

Field Guides

Wetland Plants
Common Marsh, Underwater and Floating-leaved Plants of the United States and
Canada by Neil Hotchkiss.   1972.  Dover Publications, Inc., New York, NY.

Freshwater Wetlands:  A Guide to Common Indicator Plants of the Northeast by D.W.
Magee.  1981.  University of Massachusetts Press, Amherst, MA.

A Field Guide to Coastal Wetland Plants of the Northeastern United States by R.W.
Tiner, Jr.  1987.  University of Massachusetts Press, Amherst, MA.

Field Guide to Nontidal Wetland Identification by Ralph W. Tiner, Jr.  1988.  Maryland
Department of Natural Resources, Annapolis, MD and USFWS.

Plants in Wetlands by Charles B. Redington. 1994. Kendall Hunt Publishing.

Wetlands, Audubon Society Nature Guides by William Neiring.  1987.  Alfred A. Knopf,
New York, NY.

Trees and Shrubs
A Field Guide to the Trees and Shrubs by G.A. Petrides.  1972.  Houghton Mifflin Co.,
Boston, MA.

The Audubon Society Field Guide to North American Trees:  Eastern Region by E.L.
Little. 1985. Alfred A. Knopf, Inc., New York, NY.

The Tree Identification Book by G.W.D. Symonds.  1958.  Quill, New York, NY.

Trees and Shrubs of New England by Marilyn J. Dwelley.  1980.  Down East Books,
Camden, ME.

Winter Keys to Woody Plants of Maine by Christopher Campbell and Fay Hyland.
University Maine Press, Orno, ME.

Trees of the Eastern and Central U.S. and Canada by W. H. Harlow.  1957.  Dover
Publications, Inc., New York, NY.

The Shrub Identification Book by G.W.D. Symonds.  1963.  William Morrow & Co.,
New York, NY.

Fruit Key and Twig Key to Trees and Shrubs by W.H. Harlow.  1946.  Dover Publica-
tions, Inc., New York, NY.

Winter Botany:  An Identification Guide to Native Trees and Shrubs by W. Trelease.
1931. Dover Publications, Inc., New York, NY.
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Ferns, Clubmosses and Horsetails
A Field Guide to the Ferns and Their Related Families of Northeastern and Central
North America by B. Cobb.  1963.  Houghton Mifflin Co., Boston, MA.

Wildflowers
Newcomb’s Wildflower Guide by L. Newcomb.  1977.  Little, Brown & Co., Boston,
MA.

A Field Guide to Wildflowers of Northeastern and North Central North America by R.T.
Peterson and M. McKenny.  1968.  Houghton Mifflin Co., Boston, MA.

The Illustrated Book of Wildflowers and Shrubs by William Carey Grimm.  1993.
Stackpole Books, Harrisburg, PA.

The Audubon Society Field Guide to North American Wildflowers:  Eastern Region by
W.A. Niering and N.C. Olmstead.  1979. Alfred A. Knopf, Inc., New York, NY.

Weeds in Winter by Lauren Brown.  1976.  W.W. Norton and Co., New York, NY.

Soils
Munsell Soil Color Charts by Munsell Color.  1975.  Macbeth Division of Kollmorgen
Corporation, Baltimore, MD.  (Available from mail order supply companies.)

Hydric Soils of New England by R.W. Tiner, Jr. and P.L.M. Veneman.  1987.  University
of Massachusetts Cooperative Extension, Amherst, MA.  Bulletin C-183.

Hydric Soils of the United States by U.S.D.A. Natural Resources Conservation Service.
1985.  Washington, DC.  (Regional and county lists available from NRCS offices, see
Appendix H).)

General References
National List of Plant Species that Occur In Wetlands:  Massachusetts by P.B. Reed, Jr.,
1988.  U.S. Fish and Wildlife Service, Washington, DC.  (Available from the Massachu-
setts Association of Conservation Commissions.)

The Concept of a Hydrophyte for Wetland Identification by R.W. Tiner, Jr.  1991.
BioScience 41(4):236-247.

“Field Recognition” and “Delineation of Wetlands and Problem Wetlands for Delinea-
tion” by R.W. Tiner, Jr., in Wetlands:  Guide to Science, Law, and Technology by M.S.
Dennison and J.F. Berry.  1993.  Noyes Publications, Park Ridge, NJ.

Corps of Engineers Wetlands Delineation Manual by Environmental Laboratory.  1987.
U.S. Army Corps of Engineers Waterways Experiment Station, Vicksburg, MS. Techni-
cal Report Y-87-1.  (Available from the National Technical Information Service,
Springfield, VA, 22161.)

Federal Interagency Committee for Wetland Delineation. 1989. Federal Manual for
Identifying and Delineating Jurisdictional Wetlands. U.S. Army Corps of Engineers,
U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service, and U.S.D.A.
Soil Conservation Service, Washington, D.C.  Cooperative technical publication.
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Use of Vegetation for the Designation of Wetlands by T.R. Wentworth and G.P. Johnson.
1986.  U.S. Fish and Wildlife Service, Washington, DC.

Wetland Site Index for Summarizing Botanical Studies by M.C. Michener.  1983.
Wetlands 3:180-191.

Estimating Wildlife Habitat Variables by R.L. Hays and W. Seitz.  1981.  U.S. Fish and
Wildlife Service, Washington, DC.  FWS/OBS-81/47.

Maps
DEP Wetlands Conservancy Maps (see Appendix F for contact information).

Soil Surveys:  available from U.S.D.A. Natural Resources Conservation Service Offices
(formerly Soil Conservation Service Offices) throughout Massachusetts (see Appendix H
for contact information).

U.S.G.S. Topographic Maps:  available from some bookstores, camping supply stores,
and University of Massachusetts Cartographic Information Center.

The following maps and resources are available from Cartographic Information Center,
Blaisdell House, University of Massachusetts, Amherst, MA 01003, (phone: 413/545-
0359), (fax: 413/545-2304):

w U.S.G.S. Topographic Maps

w National Wetlands Inventory Maps

w DEP Wetlands Conservancy Maps

w Aerial Photographs

Equipment
Some equipment for conducting BVW delineations is available from hardware and
department stores.  Other items are available from mail order supply companies.
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APPENDIX F
Wetlands Conservancy Program Mapping Products

The Department of Environmental Protection’s Wetlands Conservancy Program (WCP)
is mapping wetlands statewide using aerial photography and photointerpretation.  The
photos used in this process are color infrared (CIR) aerial photos at the 1" = 1,000'
scale.  The map upon which the wetland delineations are displayed is an orthophoto
map at the 1" = 417' scale.  This extremely accurate map is photo-based and shows all
the features of the natural and human-made landscape.  The delineations from the CIRs
are transferred onto the orthophoto maps.

Wetlands Conservancy Program Map Product Availability

Area CIR Photos Orthophotos
Available Available

Metro/Suburban Boston now now

Buzzards Bay (West Shore) now now

MDC Watersheds now Spring 1995
 (Sudbury, Quabbin, Wachusett)

North Shore now 1996*

Merrimack Area now 1996*

Cape Cod Area now Fall 1995*

The Islands now 1995*

Plymouth County now 1996*

Bristol County now 1996*

*(Projected availability is subject to change.)

Costs

w orthophoto map:  $10 each (on average 5-7 per town)

w color infrared photo (CIR):  $15 each (on average 10-12 per town)

For More Information
Charles T. Costello, Section Chief
Wetlands Conservancy Program
Division of Wetlands and Waterways
Department of Environmental Protection
One Winter Street, 8th floor
Boston, MA 02108-4746
Telephone: 617/292-5907
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A
P
P
E
N
D
IX
 G
:  D

E
P
 F
ield

 D
ata F

o
rm

 an
d
 In

stru
ctio

n
s

Shrubs:  w
oody vegetation betw

een 3 feet and 20 feet in height w
ithin a 15-foot radius plot;

Saplings:  w
oody vegetation over 20 feet in height w

ith a diam
eter at breast height (dbh)

greater than or equal to 0.4 inches to less than 5 inches w
ithin a 15-foot radius plot; (note:

dbh is m
easured 4.5 feet from

 the ground);

C
lim

bing w
oody vines:  w

oody vines that are attached, rooted, or clim
bing on trees,

saplings, or shrubs w
ithin a 30-foot radius plot; and

T
rees:  w

oody vegetation w
ith a dbh of 5 inches or greater and over 20 feet in height w

ithin
a 30-foot radius plot.

If you do not recognize a plant species or do not know
 a plant's nam

e, call it a generic
nam

e. U
nknow

n plants need to be identified only if they are determ
ined to be dom

inant
plants.  In that case, a plant identification book or key m

ay be used to determ
ine the

species.

B
. P

ercent C
over

D
eterm

ine percent cover (or basal area for trees) for each plant species in each layer by
visual analysis or m

easurem
ent. (See handbook for inform

ation about determ
ining percent

cover, page 12.)

C
. P

ercent D
om

inance
D
eterm

ine percent dom
inance for each plant species by dividing the percent cover or basal

area for each plant species by the total percent cover or basal area for the layer.  (See
handbook for inform

ation about the dom
inance test, pages 15-19.)

D
. D

om
inant P

lants
1. Identify the dom

inant plants. D
om

inant plants are:

w
 plants w

ith a percent dom
inance of 50 percent or greater, or plants w

hose
   percent dom

inance add up to im
m
ediately exceed 50 percent;

w
 plants w

ith a percent dom
inance of 20 percent or greater;

w
 plants w

ith a percent dom
inance equal to a plant already listed as a dom

inant
   species.

2.  D
eterm

ine com
m
on and scientific nam

es for any unknow
n plants identified as dom

inant
plants.

T
he D

epartm
ent of E

nvironm
ental Protection's field data form

 should be used w
hen

delineating the boundary of a B
ordering V

egetated W
etland (B

V
W
) under the M

assachusetts
W
etlands Protection A

ct (M
.G
.L
. C

hapter 131, Section 40) and regulations (310 C
M
R

10.55).  It should be used w
hether the boundary is delineated by vegetation alone or by

vegetation and other indicators of w
etland hydrology.  N

ote:  if detailed vegetative assess-
m
ent is not necessary for the site, m

ake a note on the data form
 and subm

it it.  T
he field

data form
 should be subm

itted w
ith a R

equest for D
eterm

ination of A
pplicability or a N

otice
of Intent.  D

etails on the criteria for delineating a B
V
W
 boundary and the term

inology used
in this field data form

 are described in the handbook, D
elineating B

ordering Vegetated
W
etlands U

nder the M
assachusetts W

etlands P
rotection A

ct (M
A
 D
epartm

ent of E
nviron-

m
ental Protection, D

ivision of W
etlands and W

aterw
ays, 1995).

IN
ST

R
U
C
T
IO

N
S

T
he data form

 includes a section on project identification, including the applicant’s nam
e,

the nam
e of the person perform

ing the delineation, project location, and the D
E
P file

num
ber, if available.

If vegetation alone is presum
ed adequate to delineate the B

V
W
 boundary, m

ark the first box,
com

plete Section I of the data form
, and subm

it the docum
ent.  If vegetation and other

indicators of hydrology are used to delineate the B
V
W
 boundary, m

ark the second box,
com

plete Sections I and II of the form
, and subm

it the docum
ent.

D
E
P has selected the dom

inance test as the preferred m
ethod of vegetation analysis at

sam
ple plot locations.  T

he inform
ation gathered for that m

ethod should be recorded on the
form

.  If a m
ethod other than the dom

inance test is used, m
ark the third box and explain

the m
ethod and w

hy it w
as used.

Section I: V
egetation

Section I should be used to record inform
ation about the vegetation w

ithin an observation
plot and on a transect used to delineate the B

V
W
 boundary.  N

ote the date of the delinea-
tion.  Subm

it a separate data form
 for each observation plot.  A

ttach supplem
ental

sheets if m
ore space is needed.

A
. Sam

ple L
ayer and P

lant Species
R
ecord each plant species using com

m
on and scientific nam

es for the follow
ing layers:

G
round C

over:  w
oody vegetation less than 3 feet in height (seedlings), non-clim

bing w
oody

vines less than 3 feet in height, and non-w
oody vegetation (including m

osses) of any height
w
ithin a 5-foot radius plot;
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E
. W

etland Indicator C
ategory

1.  Identify the W
etland Indicator C

ategory for all dom
inant plant species using the

N
ational List of P

lant Species That O
ccur in W

etlands: M
assachusetts.

2.  U
se an asterisk to m

ark the w
etland indicator plants.  W

etland indicator plants are any of
the follow

ing:

w
 

plant species listed in the W
etlands Protection A

ct;
w
 

plants in the genus Sphagnum
;

w
 

plants listed as Facultative (FA
C
), Facultative+ (FA

C
+), Facultative W

etland-
      (FA

C
W
-), Facultative W

etland (FA
C
W
), Facultative W

etland+ (FA
C
W
+) or

      O
bligate (O

B
L
);

w
 

plants w
ith m

orphological or physiological adaptations (such as buttressed or
     fluted trunks, shallow

 roots, or adventitious roots).

If any plants are identified as w
etland indicator plants due to physiological or m

orphological
adaptations, describe the adaptation next to the asterisk (e.g. W

hite pine, P
inus strobus,

FacU
*/shallow

 roots, buttressed trunks).

V
egetation C

onclusion
L
ist the num

ber of dom
inant w

etland indicator plants and the num
ber of dom

inant
non-w

etland indicator plants.  If the num
ber of dom

inant w
etland indicator plants is equal to

or greater than the num
ber of non-w

etland indicator plants, and vegetation alone is pre-
sum

ed adequate for the delineation, the plot is located in a B
V
W
.

If vegetation alone has been chosen for the delineation at this site, com
plete only Section I

and subm
it the form

 w
ith a R

equest for D
eterm

ination of A
pplicability or a N

otice of Intent.
O
therw

ise, continue the delineation process and record inform
ation for Section II on the

second page of the form
.

Section II: Indicators of H
ydrology

Section II should be used to record inform
ation on indicators of hydrology in those areas

w
here vegetation alone is not presum

ed adequate to delineate the B
V
W
 boundary, or to

overcom
e the presum

ption that vegetation alone is adequate.

H
ydric Soil Interpretation

1.  Soil Survey:  R
ecord inform

ation about the site from
 the Soil Survey R

eport prepared by
the U

.S. N
atural R

esources C
onservation Service (N

R
C
S) - form

erly called the Soil
C
onservation Service.

2.  Soil D
escription:  R

ecord inform
ation based on observations at a soil test hole located

w
ithin the vegetation observation plot.  D

escribe the soil profile of each soil horizon, noting
the depth.  Identify the m

atrix and m
ottles colors by hue, value, and chrom

a (inform
ation

from
 M

unsell Soil C
olor C

harts).  For exam
ple, 10Y

R
 5/2.  N

otes on soil texture and other
soil characteristics m

ay be recorded in the R
em

arks section.

3.  O
ther:  note any additional inform

ation used to determ
ine if hydric soil is present, such

as regional field indicator guides.

C
onclusion:  Indicate w

hether the soil is hydric based on inform
ation observed in the field.

(See list of H
ydric Soil Indicators in the handbook, page 29.)

O
ther Indicators of H

ydrology
R
ecord observations of other indicators of hydrology.  C

heck and describe all that apply.
D
ue to their seasonal or tem

poral nature, these other indicators generally are used in
conjunction w

ith vegetation and soils to determ
ine the location of the B

V
W
 boundary.

V
egetation and H

ydrology C
onclusion

D
eterm

ine if the observation plot is in a B
V
W
.  T

he observation plot is in a B
V
W
 if the

num
ber of dom

inant w
etland indicator plants is equal to or greater than the num

ber of
dom

inant non-w
etland indicator plants, and if hydric soil or other indicators of hydrology

are present.

For an observation plot located in a disturbed area, any one of the three indicators is
sufficient to determ

ine that the sam
ple location is in a B

V
W
.  In that case, m

ake a note on
the form

 about that conclusion.

Subm
it the com

pleted form
 w
ith a R

equest for D
eterm

ination of A
pplicability or a N

otice of
Intent.
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D
E

P
 B

ordering V
egetated W

etland (310 C
M

R
 10.55) D

elineation F
ield D

ata F
orm

A
pplicant:_________________________

P
repared by:__________________________

P
roject location:________________________  D

E
P

 File #:_______________

If 
vegetation 

alone 
is 

presum
ed 

adequate 
to 

delineate 
the 

B
V
W

 boundary, 
subm

it 
this 

form
 

w
ith 

the 
R

equest 
for 

D
eterm

ination 
of 

A
pplicability 

or 
N

otice 
of 

Intent.

Is the num
ber of dom

inant w
etland plants equal to or greater than the num

ber of dom
inant non-w

etland plants?
yes

n
o

V
egetation conclusion:

* 
U

se an asterisk 
to 

m
ark w

etland 
indicator 

plants: 
plant 

species 
listed 

in 
the 

W
etlands 

P
rotection 

A
ct 

(M
G

L c.131, 
s.40); 

plants 
in 

the 
genus 

Sphagnum
; 

plants 
listed 

as
FA

C
, FA

C
+, FA

C
W

-, FA
C

W
, FA

C
W

+, or 
O

B
L; or 

plants 
w

ith 
physiological 

or 
m

orphological 
adaptations. 

If 
any plants 

are 
identified 

as w
etland 

indicator 
plants 

due to
physiological 

or 
m

orphological 
adaptations, 

describe 
the 

adaptation 
next 

to 
the 

asterisk.

M
A
 D
E
P; 3/95

A
. S

am
ple Layer and P

lant S
pecies

B
. P

ercent C
over

 
  C

. 
P
ercent

     D
. 

D
om

inant P
lant

 
     E

. 
 W

etland
    (by com

m
on/scientific nam

e)
 

   (or 
basal 

area)
       

D
om

inance
 

  (yes 
or 

no)
Indicator

C
ategory

*

C
heck all 

that 
apply:

o
V
egetation 

alone 
presum

ed 
adequate 

to 
delineate 

B
V
W

 boundary: 
 fill 

out 
S
ection 

I 
only

o
Vegetation 

and other 
indicators 

of 
hydrology 

used 
to 

delineate 
BVW

 boundary: 
fill 

out 
Sections 

I 
and II

o
M

ethod 
other 

than 
dom

inance 
test 

used 
(attach 

additional 
inform

ation)

Section 
I.

V
egetation

O
bservation P

lot N
um

ber:____________    Transect N
um

ber:______________  D
ate of D

elineation:___________

N
um

ber of dom
inant w

etland indicator plants:
N

um
ber of dom

inant non-w
etland indicator plants:
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S
am

ple location is in a B
V

W

S
ubm

it 
this 

form
 

w
ith 

the 
R

equest 
for 

D
eterm

ination 
of 

A
pplicability 

or 
N

otice 
of 

Intent.

H
orizon

D
epth

M
atrix 

C
olor

M
ottles 

C
olor

Section 
II.

Indicators of H
ydrology

C
onclusion: 

 Is 
soil 

hydric?
yes

no

3. 
O

ther:

R
em

arks:

2. 
 Soil 

D
escription

R
em

arks:

H
ydric 

Soil 
Interpretation

1. 
 Soil 

Survey

Is 
there 

a published 
soil 

survey 
for 

this 
site?

yes
no

title/date:

m
ap num

ber:

hydric 
soil 

inclusions:

Are 
field 

observations 
consistent 

w
ith 

soil 
survey?

yes
no

W
etland 

hydrology 
present:

hydric 
soil 

present

other 
indicators 

of 
hydrology

present

N
um

ber of 
w

etland 
indicator 

plants
> num

ber 
of 

non-w
etland 

indicator 
plants

yes
no

V
egetation and H

ydrology C
onclusion

O
ther 

Indicators 
of 

H
ydrology

:  (check 
all 

that 
apply 

and describe)

o
 

R
ecorded 

data 
(stream

, 
lake, 

or 
tidal 

gauge; 
aerial 

photo; 
other) 

:____
____________________________________________________

o
 

W
ater-stained leaves:

____________________________________

o
 

O
xidized rhizospheres:

___________________________________

o
 

D
rainage patterns in B

V
W

:
________________________________

o
 

S
edim

ent deposits:
______________________________________

o
 

D
rift lines:

____________________________________________

o
 

D
epth 

to 
soil 

saturation 
in 

observation 
hole

:____________________

o
 

D
epth to free w

ater in observation hole
:_______________________

o
 

S
ite inundated:

_________________________________________

o
 

O
th

e
r:

 _______________________________________________

soil 
type 

m
apped:

o
 

W
a
te

r m
a
rks:

__________________________________________
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APPENDIX H
Contact Information

Department of Environmental Protection/Division of Wetlands and
Waterways

Questions about the Wetlands Protection Act and regulations can be directed to wetlands
staff in DEP's Boston office and four regional offices.

Boston Office
One Winter Street
8th floor
Boston, MA 02108
(617) 292-5695
Fax (617) 556-1049

Carl Dierker, Acting Director
Robert Golledge, Acting Deputy Director
Michael Stroman, Asst. Program Chief, Wetlands Protection Program
Richard Tomczyk, Regional Coordinator, Wetlands Protection Program

Central Regional Office
75 Grove Street
Worcester, MA 01605
(508) 792-7650
Fax (508) 792-7651
Philip Nadeau, Section Chief, Wetlands Protection Program

Northeast Regional Office
10 Commerce Way
Woburn, MA 01801
(617) 932-7600
Fax (617) 932-7615
James Sprague, Section Chief, Wetlands Protection Program

Southeast Regional Office
20 Riverside Drive
Lakeville, MA 02347
(508) 946-2800
Fax (508) 947-6557
Elizabeth Kouloheras, Section Chief, Wetlands Protection Program

Western Regional Office
State House West, 4th Floor
436 Dwight Street
Springfield, MA 01103
(413) 784-1100
Fax (413) 784-1149
Robert McCollum, Section Chief, Wetlands Protection Program

Wetlands Conservancy Program (for map information)
One Winter St., 8th floor, Boston, MA 02108
Charles Costello, Section Chief
(617) 292-5907
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Department of Environmental Management

Department of Environmental Management
Division of Water Resources
Flood Management
Leverett Saltonstall Building
100 Cambridge Street
Boston, MA 02202
(617) 727-3268

Federal Emergency Management Agency

Federal Emergency Management Agency
Natural and Technological Hazards Division
Room 462
J.W.  McCormack Building
Boston, MA 02109
(617) 223-9561

Massachusetts Association of Conservation Commissions (MACC) and
MACC West

Massachusetts Association of Conservation Commissions (MACC):  Main Office
Sally A. Zielinski, Executive Director
10 Juniper Road
Belmont, MA 02178
(617) 489-3930

Massachusetts Association of Conservation Commissions: Western Outreach Office
Alexandra D. Dawson, Esq., Coordinator
2 West Street
Hadley, MA 01035
(413) 584-2724

Massachusetts Society of Municipal Conservation Professionals

Massachusetts Society of Municipal Conservation Professionals
Brian Monahan, President
P.O. Box 274
Concord, MA 01742
(617) 270-1656

U.S. Army Corps of Engineers

United States Army Corps of Engineers
New England Division
Regulatory Division
424 Trapelo Road
Waltham, MA 02254-9149
(800) 362-4367 (from within Massachusetts)
(800) 647-8862 (from outside Massachusetts)
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U.S. Environmental Protection Agency

United States Environmental Protection Agency
Region 1 (Northeast)
Wetlands Protection Section
JFK Federal Building
Boston, MA 02203
(617) 565-4868

U.S. Natural Resources Conservation Service Field Offices and
District Conservationists
(formerly called the Soil Conservation Service)

State Headquarters
451 West Street
Amherst, MA 01002-2927
(413) 253-4350
Cecil Currin, State Conservationist

Barnstable Field Office (serving the Cape Cod, Dukes, and Nantucket Conservation Districts)
Flintrock Road
P.O. Box 709
Barnstable, MA 02630
(508) 362-9332
Donald W. Liptack, District Conservationist

Greenfield Field Office (serving the Franklin Conservation District)
55 Federal Street
Hayburne Building, Room 270
Greenfield, MA 01301
(413) 772-0384
Diane Leone, District Conservationist

Holden Field Office (serving the Northeastern, Northwestern, and Southern Worcester
Conservation Districts)

The Medical Arts Center Building
52 Boyden Road
Holden, MA 01520-2587
(508) 829-6628
Ronald E. Thompson, District Conservationist

Northampton Field Office (serving the Hampden and Hampshire Conservation Districts)
Potpourri Mall
243 King Street, Room 39
Northampton, MA 01060
(413) 586-5440
Angel Figueroa, District Conservationist

Pittsfield Field Office (serving the Berkshire Conservation District)
Silvio Conte Federal Building
78 Center Street (Arterial)
Pittsfield, MA 01201
(413) 443-6867
Mark W. Grennan, District Conservationist
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West Wareham Field Office (serving the Bristol, Norfolk, and Plymouth Conservation
Districts)

15 Cranberry Highway
West Wareham, MA 02576
(508) 295-7962
Leonard R. Reno, Jr., District Conservationist

Westford Field Office (serving the Essex, Middlesex, and Suffolk Conservation Districts)
319 Littleton Road, Room 205
Westford, MA 01886
(508) 692-1904
Daniel J. Lenthall, District Conservationist

University of Massachusetts, Cooperative Extension System

University of Massachusetts Cooperative Extension
212 Stockbridge Hall
University of Massachusetts
Amherst, MA 01003-0099
(413) 545-4800

(Please call this number for all agent and departmental referrals.)


