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Vermont Rapid Assessment Method (VRAM) A
methodology for assessing wetland condition, function,
value, and quality.

1.0: Introduction

The Vermont Agency of Natural Resources Wetlands program mothietatus of wetlands throughout

the state. While detailed surveys conducted by the bioassessment team are vital, there is also need for a
more rapid protocol that can be used by a widage of peoplef varied background who aneterested

i n Ve swetdands.0lhat protocol, a result of hard work bylamels ecologists, resource managers,

and other stakeholders in Vermont and elsewhertid out here. A VRAM survey collects data on a

wide range of wetland characteristics, and provides informatiavetlandfunction, value, and condition

that approximatethe dataobtained in the more detailexhd technicabioassessment surveys. Data is
collected by assigning a number to each factor as described below. We are excited about the increased
level of information that VRAM will provide about our wetlands, and about the increased interest
wetlands generategihen stakeholders conduct a VRAM survey. Thank you so much for your interest!

2.0: General Information about Wetlands

Wetlands are places whem@nt and water meet, and where these conditions support animals and plants

that depend on soils that are saturated at least part of the time. Despite covering only a small part of the
statei probably wunder 5 p&thay support sovigrhigh ldieersity bfspecedse | an d
study in a similar forest in southern Quebec found that wetlands covering gpamaif the studyrea

supported almost half thetal plant speciepresent(Flinn, et. al 2008)Similar levels ofwetlandspecies

diversity occuri n Ver mont , and many of these include rare
They provide a wide variety dfinctions and valuethatbenefiteveryone in Vermont, inatling:

9 Water Storageof Flood Water and Storm Runoff -Wetlandsfill with water during heavy rain
and rapid snowmelt, and release this water later, reducing the speed and severity of floods and
increasing water flow during droughtSor instance, during rbpical Storm Irene a destructive
flood moved through Rutland, but then flowed into wetlands along Otter Creek and dissipated
much of its flow. When the flood reached Middlebury it caused almost no dgiivageon, et. al

2019.
1 Water Quality-Wet | ands i mprove the water qguality in
When water plluted with nutrient, sediment, or toxic chemicals ffowto a wetland, much of

these pollutants are absorbed by the plants al

cleaner than when it flows .irfsome of this clean water also soaks intogrmind through the
wetland and ends up in tigeoundwateil later to emerge in wells and springs

9 Fish Habitat-Wetlands povide places for fish to grow and reproduce; food for fish in the form of
insects and other small organisms; andl clean water any fish species require to survive

1 Wildlife Habitat - Wetlands providdabitat forma ny of Ver mont 6 s ani mal S
well-known animals in Vermont that use wetlariismoose, beavers, mink, wood ducks, loons,
and salamandershut there are atsmany othersMany of these species could not survive
Vermontwithoutintact wetland habitat
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http://dec.vermont.gov/watershed/wetlands/functions
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1 Rare, Threatenedand EndangeredSpeciesHabitat - As mentioned above, wetlands support a
very high diversity of species especially considering their relatiseiall areaThese include
many rare, threatened, and endangarechals and plantSome of these exist only in wetlands.

I Exemplary Natural Communities- As with species, natural community diversity is
disproportionately high in wetlands. Over half théunal community types that occur in Vermont
T as well as a similar proportion of the exemplary natural communities tracked by Natural
Heritage Inventory are wetlands. These include special places such as bogs, fens, and cedar
swampsThere are even a fewetlands with olegrowth forests, which are very rare in Vermont.

9 Education and Research Wetlands provide valuable opportunities of studythe natural
sciences. Wetlands are visited by a wide range of Vermont stualahtscientistsanging from
pre-sschool students to professors working on internatioratigwn research projects.

1 Recreational andEconomic Benefits Wetlands provide places tant, fish, birdwatch, canoe,
andcontribute to the economics of outdoor gear providerseantburismoperationsThey are an
iconic part of the landscaphat is memorable toourists visiting the state. Cleamater and
reduced floods also provigdgnificant economic benefit.

9 Open Space and Aesthetics Wetlands can help defineharacter and overall beauty of the
landscapend may be some of the few renmiagnaturalspaces in highly developed areas
one of the only naturally unforested ecosystem types in the state, marshes often command
sweeping natur al vi ews of Maneof the mastéeEgmatin @asdt wi | d
beautiful views of Vermora r e seen from Ver mont ds mar shes and

9 Erosion Control-Wetlands help to control erosidoy stabilizing soil and digpating wave and
current energylong streams, rivers, and lak@#is function prote& human created structures
and natural ecosystems that would otherwise succumb to erbshmd also improves water
guality, because sediment and the chemicals trapped in it can act as pollutants when erosion

OCCurs.

(4 s s x |

Figure 1: sedimentrich floodwaters in Blanchard Brook in Montpelier. If this stream flows into a wetland,
the water will slow, reducing the magnitude and strength of the flood, and much of the sediment and
associated pollutants will drop out of the waterln addition, if there were more intact wetlands upstream this
level of erosion may never have occurred.



3.0: Why VRAM?

To effectively manage Vermont wetlands, we mirsbw their condition(ranging frompoorto excellent)

andfunction The Wetlands Progratmas e en conducting detailed survey:
surveyswhich involve identifying every plant in a section of wetland, doing chemical analysis of water

quality, and describing the soilier Ill surveys provide detailed and valuable data, bu¢ dme

intensive require extensive botany experience, aash only be conducted during the summ@ihe

Vermont Rapid Assessment Method (VRAM) was creaedhat a wider group of people cquickly
gathercondition and functiomlatafor a larger set of etlandsover a longer field season (including most

of the snowfree period).The data collectethcludes both the condition of the wetland and the functions it

provides and approximates the data that would be collectednbgra in depttier Il survey

With the VRAM tool,anyone interested in understanding and conserving wetdikdsyoui can add to

our wetlands knowledge basto conduct a VRAM assessment, you will assign a numeric score to a
variety of metrics, following the directions on thiofrcol and on the data she€his data will be sent to

the Wetlands program or entered in an online Data Pditialscoresare used to determine the condition

and status of a wetland, which is crucioad i nfor ma

4.0: Interpreting the Results

As you conduct your VRAM survey, you will generate numbers that tell you about the condition,
function, and value of a wetland. Because questions akbat these numbers meafien come up

during the process of filg out the form, this section is included here near the beginning of this
document. In general, higher numbers indicate more function or better condition, but this may not always
be the case as described below.

4.1: Condition

The conditionmetric (calculted in the Data Portabanks the extent to which humans have caused
degradation of the wetland. A high score indicates a mostly undisturbed wetland, and a low score
indicates a wetland thhis been heavily impacted by human activityis factor is mostiseful when you

want to gage the impact humans have had on a wétlémdinstance, to see an example of a wetland in

its natural condition, or to find a wetland that needs restoration Whr&.metric does not include factors

such as the size or typétbe wetland or whether it suppogpecific wildlife or plant specie$ut is very

usefult o get a ff eel f or ttriackingiiststatasiwetinds overftimea Lowsoering and an
wetlands may be prioritized for habitat restoration efforts, ligh-scoring wetlands can be expected to

remain in excellent shape if conserved and left aldriew score does not indicate that the wetland does

not provide important functions and values.

4.2: Function and Value

The functionand valuemetric represets the extent to which the wetland has features that add to the
overall Functions and Values as listed above. Wetlands with highssmardikely to be exemplary in
several of the Functions and Values. Howeversome casesvetlands may have a relatiyelow



Functionand Valuescore and still provide exemplary valuedne or two criteria, anthis number only
provides an overview

Note that these numbers are not meant to guide restoration or manageorenstance, a wetland with
deeper water getssdightly higher VRAM scordghan a shallowvater wetlandbut artificially raising the

water level in a wetland could severely damage the ecosystem by killing many of the Ablaettand

with connectivity to a stream may receive points, but artificiedignecting a stream to a wetlaoould
severely damage botlRestoration and management should be conducted to move a wetland towards
more natural conditions, and VRAM is not meant to be used to judge restoration or mitigation project
success

4.3: Other Metrics

The Vermont Wetlands Program is currentiyestigating the idea afeveloping additional metriaa the
Data Portathat will displayothercharacteristics of the wetland. These might display statistics on which
functions and values the wetlandutab provide, note potentials for restoration, or offer other information.

4.4: Grand Total (Quality)

The O6Grand Total 6 scor ecanranddiom b to 100,combidee b e awéeét f ac d &
condition, its function, and its valu&his conbination is known as the wetlargiality. This score is

affected by a variety of factors including whether humans have disturbed the wetland; the extent to which

the wetland provides some of the functions and waliséed above; and the type and numbespfcies

and natural communities within tlveetland.This number is calculated by combining the scores on the

VRAM sheet or calculated in the Data Portal.

Based on the cumulative score of tallying up each of the six metrics that were assessed on the VRAM
form, the wetlandsare assigned into three categories representingdbmibinedcondition, function, and
value(Table 1).In instances where the wetlarstat the edge of the range for a score, the wetland can be
assesseih more detail to determine wdfi categorys most representative of its current state.

Table 1. Interim scoring breakpoints for wetland status categories forVRAM Grand Total score.

VRAM v 2.0 Score(points) Wetland Status
3-64 Poor
65-84 Moderate
85-100 Reference

4.5: What Does the Grand Total Mean?



Different types of wetland will receive somewhat different VRAM scores. For instance, atsogalill

receive a lower score tharlaage beaver meadow complex in simit@ndition. The VRAM score is Isé

used to compare wetlands of similar types. If you are only interested in the condition of the wetland, you
can use the condition index to gain a measure of wetland condition independent of frelataxh
factors such as wetland size and diversity afew sources.

In some cases, you may notice minor changes on the Data Portal from the numbers you submitted. This
may happen if the Wetlands Program obtains additional information about a wetland (for instanee, a
species recently found in the wetlamtbeknownst to the surveyor) or if there are adjustments to protocol
over time.

5.0: Before you Begin

Prior planning iessential to successional VRAM surveefore you step out into the swamps, you will

need to select avetland with appropriateharacteristicschoose an appropriate time of year to visit,
verify that the wetland is safe and | egal to acc:
potential stressors to the wetland. The VRAM area must also be defined either beforaeyainesn

wetland or before you complete the survey.

5.1: Selecting a Site

The VRAM process starts with a plan to visit a wetland. Perhaps the wetland is on your property, is in an
area your organization managissa study site for your class or projemt,is an important and valued part
of your town. A few considerations on site selection are listed below:

1 Privacyi if you survey a wetland on your larhd provide data to the Wetlands prograaou
agree to allow the data to be udey the Wetlands progm for data analysis purposesd
displayedn mapping on the Data Port&lo not survey wetlandsann ot h e r pripagedasdo n 6 s
without landowner permissiofnstead, invite the landowner to explore the wetland with you, if
they are interested.

1 Safetyi understand and be prepared for the conditions during your site visit. Wetlands may
contain natural hazards such as deep mud; unstable tatesid;snags ready to tip ovemnd
poison ivy and sumac. Many wetlands are in rugged terrain and difficulcéssacand weather
conditions can be dangerous especially during the cold season or when there is a risk of
thunderstorms. Do not travel dffail without knowledge in offrail navigation and tools such as
compass, GPS, and mafigs safest (and also @asto conduct VRAM surveysyhen youtravel
in a group of two or more.

1 Protecting the wetland some wetlands, such as bogs and fens, may be sensitive to disturbance.
Bringing a large group to a heavily visited wetland and roaming off a boardwalk tootcandu
VRAM survey could cause damage to the wetldndtead, plan on a group of twar three
people. Ifyou are visiting a large wetlarwdth more peoplg/ou can send out several such groups
to different parts of the wetlandsome rare plants or animals ynae sensitive to human
disturbance Always avoid disturbing wildlife especially nesting birds such as lobnasive
species can be very damaging, so make sure your clothes and boots are free of waed seed
mud before enteringhe wetland.

9 Scopei Condicting a VRAM on avery large wetland complex such as Missisquoi Delta or the
Victory Basin could be a difficult, mulday endeavor, anith many cases these large wetlands
already have VRAM or Tier Il dataConsider another citizen science project liKeturalistor
eBird if you wish to explore these wetlarmbmplexes Conversely, very small wetlands are
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difficult to rank and classify using theRAM protocol. Do not conduct VRAM on any wetlands
under 0.25 acres unlefisey area Seep or Vernal Pool (see Thompson and Sorenson,i2005)
these two wetland types are naturally very small and can be ranked using VRAM.

1 Timing andConditionsi if there isa foot of snow on the ground, put away the VRAM form and
reach for your skis or snowshoes. You wonot
useful data. If water levels are high and the wetland may be flooded, wait for another day to visit.
The kest time to visit is during the summer when plant species are easiest to idguriiftg or
fall surveys can be conducted if you are able to identify common invasive species given the off
season conditions.

1 Redundancyi before visiting a wetland, visit ¢hdata portal to see if VRAM data has already

b

been conducted. At ur vey coul d be useful in some circum

5.2: Is it a wetland?

While some wetlands are obvious, in otbases it may be difficult to determine if a sieai
wetland.VRAM is intended only for use with wetlands and will not provide valuable results if
conducted in an upland. There are three factors which can be used to determine if something is a
wetland. The most important, but sometimes difficult teaine, is hydrology. If a site has

standing water or saturated soil during a dry period in the summer, it is probably a wetland.
However, in the spring, or after heavy rains, watland sites can also have these features.

Likewise, during periods of dnyweather wetland hydrology may be difficult to discern even in

true wetlands. An easier to use characteristi
| ovingd) plant species. Plants that &ese usual
alderswillows, winterberry holly, and black asBeaver dams are generally only built in

wetlands (or result in the creation of wetlan@X)nversely some plant species almost never

occur in wetlands, such as large, mature individuals obredhite oak, sugar mapler red pine.

(they may appear as seedlings but do nottbvaaturity). A more technical but very important

factor is soils. Wetland soils, known as hydric soils, may have features such as mottles, a dull

gray color, or deep accumulatis of muck or peat.

5.3: Determining area to survey

Before you begin the VRAM process you need to determine the arga to " e
be surveyed. Y 0

Generally, the entire wetland is surveyed, meaning a contiguous|area
not separated byydrologic breaks such as caseaar upland areas. In
small wetlands the entire area can be visited, but in the largest wetlands
only a subset of the wetland will be visited. Try to visit the arpas

representative of the wetlafidfor instance if there is cattail marsh and
cedar swamp,ry to visit both.As you conduct your survey, sketch|a
map of where you visited on the datasheet. If you only saw a portign of =
the wetland, sketch and describe what you séwmay be helpful to|3= =
bring a GPS in the field, take geotagged photos, or if gpiate add
observations to a citizen science app like iNaturalistdaattrackyour

location (seesection 7.2 The photo to the right shows a possil
example of a field sketch of a VRAM survey. Note that the wetlan
the south, beyond the rapids, vMdwneed a separate VRAM form. g&
However,if possibleit would beadvisableto view more of thewvetland
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than just the area highlighted in yelléwin this case perhaps a quick vigitthe bridge near the waterfall
for a view of the wetland from the south

5.4: Desktop Review

Before you even set foot in the field, you can obtain a great deal of information using your computer. The
ANR Wetland Inventory Mags one of the best ays to do this. Here you will find information on
endangered species, state significant natural communities, impaired waterways, wildlife habitat, and other
features that may influence your scoring and will help you plan your field Visit.can also maghe

wetland and measure its size in the AtRReviewing aerial photos on the Atlas or a webpage like Google
Maps is very helpful in filling out some of the metrics as well. Foraugdth more advanced resources,

Esri ArcGIS (or an open source alternatiilee QGIS can be used to view data available from the
Vermont Center for Geographic Information (VCGI) and other sources, and can also be cszdeto
detailed maps.

5.5: Supplies

Consider bringing the following to a wetlandhey may be opticad or essential depending on the site.
1 GPS
1 Camera
9 Binocularsi in addition to birdwatching you can catch views of other parts of the wetland from a
distance.
Rubber boots or waders, depending on the depth of water in the wetland
Canoe or kayak for wetlands aseed with streams or lakes
Clipboard and papérwaterproofgite in the rai®paper is very helpful
Map and compass
Food, water, and appropriate clothing
Smartphone with map app like Google Maps
Field guidego help identify plants and animals

E N R I E

5.6: A Note about Notes

When visiting a wetland in the field, informal notes and photos can end up being as useful as the data you
set out to collect. The VRAMatasheefAppendix A hasa sectionfor notes, which islescribed below.
Consider taking a field notebook or tablet to the field and making even more extensive notes and
sketches. Photos can also be very useful. If possible, take several photos that give an overview of the
wetland. If you have the time and expse, document the dominant plant species in the wetland, any
unusual plant species, and any animals observed in or near the wetland. Photos of known or unknown
plant species can also be useful, and can be used to help with identifi€ahen importah factors to

note include current and recent weat hydrology; soil conditionsand any human impacts to the
wetland. Many of these can be noted on the portion of the VRAM form devoted to notesc{sze6.J.
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6.0: Conducting the VRAM Survey

As you conduct a VRAM survey, you will assign points to a number of factors concerning the wetland
and its surroundings. Use this manual and the data sheet to assign a humber to each factor. When
assigning points, use whole numbers rather than decimalsu langinstructed to use an average and it
results in a decimal number, round up or down as deemed appropriate.

6.1: Metric 1. Wetland Area (Maximum point value: 6)

Determine the size of the wetland afe@sed on the mapping you conductadd rak basedon the
categorieutlinedon the VRAM form If you only surveyed part of the wetland, estimate the size of the
entire wetland areas described aboyaot only the area visitedherial photos on websites or programs
such as Google Earth can be helpfulrésge can be measured in tvetland Inventory Mafseelinks
section for more informatign

RAT
B A A e

T o~

Figure 2: This vernal pool would receive a low scoredr size, but this does not mean it is in poor condition
vernal pools aresmall!

6.2: Metric 2: Upland Buffers and Surrounding Land Use (maximum point value: 14)

Question2a: Average buffer width (0 to 7 points)

The upland buffer ighe area of intactnatural habitat, usually consisting of forest, that surrounds a
wetland. The buffer serves to protect the wetland from outside distusbealbed edge effects that may
cause problems such as declining water quality, disturbance to some animal speoctesgumtion of

11
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invasive speciesFor the purposes of VRAM the buffer is measured up to 50 meters, and areas further
than 50 meters from the wetland edge are instead addressed in metric 2b.

While forest is the most common buffer type, other natural feattimat may constitute a buffer include
open water on lakes and rivergturallybare cliffs; and rock outcroppings. Human created or strongly
human influenced features do not count as buifarsese include farm fields, lawns, houses, roads, and
parkinglots.

Rank the buffer based on the critenia the formbased on the average overall buffer width surrounding
the wetland.

Many of the buffer characteristics can be determined on aerial photos, but any areas of question should be
visited in the field

The buffer width is averaged on all sides of tj
wetland. Measure the buffer length, up to 50 meterg
each direction from the wetland, average th
numbers, and consult the table on the VRAM form|g
assign a score.

Example: In the air photo to t right (VCGI color &
infrared imagery, Westford, Vermont)the inner
boundary represents the wetlandjth the buffer EESEE,
includedin the outer polygoriThere is a forest (the re¢fSes
treesthat fills the entires0 meter buffeareato the west
of the wetlandTo the south of the wetland there is
farm field within the entirepotentialbuffer area so this
portion is considered to have no buffén the east the
river offers some buffe(25 metery but beyond is aff
cleared and disturbed fietibt considereds buffer.

The wetland mappeth the examplewas assigned
score of 4 because the buffer is o88rmeterswvide to

southeast, and to the e#sere is no higiguality buffer other than the narro®@y meter wide) river. So
averaging the scores based on the VRAM scoring criteria:

1 North=50m
 West =50 m
1 South/Southeast & ft
 East=25m

The average buffer size here is around 30 metera final score of 4 points is assigned.

In the case of irregularly aped or very large wetlands, the buffer may be measured from multiple sides
or estimated in sizé&Some areas may also act as partial buffers, such as a wide buffer that has recently
been selectively loggeé&stimate the buffer width that is the best fit

Question2b: Intensity of Predominant Surrounding Land Use(s)1 to 7 pointg.

In addition to the buffer itself, the widecale landscapmfluenceswetland condition. For instance, a
wetland surrounded by a large tract of forest will experience lessimpiaan a wetland surrounded by

12



development, even if that wetland hafully intact buffer. Land use or disturbance is especially likely to

affect the wetland if it occurs in the watershed of the wetlatide area that drains directly into the
wetland.Runoff from rainwater and snowmelt may wash pollution, sedinevasive species seeds,

garbage into a wetland even if there is a protective buffer pré§ben assessing this factor, consider the
environment beyond the buffer, with special emphagisopl aces in the wetl andds
drain into the wetland).

Review theVRAM form and choose the category that best fitssteounding land use of the wetland.
Note that intermediate numbefeom averaging two scoresay be used as well. Forstancejf half of
the surrounding land use of a wetland is second growth mature forest (very low iritéhgitints) and
the other half is young, disturbed shrubland (5 points),would assign a score of Gee the examples
below.

Example 1The wetland is a deepernalpool located entirely within a large, contiguous patch of second
growth forest. Upland forest extenfilem 100 to 300m on all sides of the wetlaamt includes the entire
watershed of the vernal poWell to the west and north dii¢ wetlandthere are farm fieldS'hewetland

is entirely surrounded by second growth foresti beyond thésO-meterbuffer areaand should receive a
scoreof 7.

Example 2The wetland is small softwood swampith mature forest on two sideSn the oher sides of
the swampis an active cornfieldvith no buffer between it and the wetlariBiecause the forest area
gualifiesadi v e r y  bub thedfarng fieljl qualifies & h i g )hahavérabescore of 4 is assigned.

Example3. The wetland is an isoked cattail marsthin a shallow depressio®n one side, the wetland has

no buffer and is immediately adjacent am active farm field On the other three sides, the wetland is
surrounded by a new fallow fiel&ince the fallow field qualifies for a 3 ancethctive fields a 1, and they

cover approximately the same portion of the area surrounding the wetland, an average score of 2 is
assigned.
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Figure 3: The intact mature forest surrounding this wetland contributes to its excellentcondition. Since the
entire wetland is surrounded by intact forest, this would receive 7 points under Question 2B.

6.3: Metric 3: Hydrology (Maximum point value: 30).

Stated simply, the hydrology of a wetland describes how water moi@sthrough andout of the
wetland. As wetlands are defined by their wetness, hydrology is a very important component of wetland
condition and function anthus receives the most potential points of amtric in the VRAM. In this
section, several characteristicstloé water in and near the wetland are evaluated.

Most of the hydrology characteristics must be assessed in the field. The easiest time to evaluate the
hydrology of a wetland is durinthe growing seasorConsider recent rain events that may be adding
extra water to the wetland. If visiting in the spring or fall, consider snowmelt or freezing of water and
envision what the wetland may look like during the summer. The hydrology may be difficult or
impossible to assess during timesrfensive spring floodingraleep snow cover.

The maximum number of VRAM points assignid this sectionis 30. A wetland with very high

hydrology function and condition may receive a sum of factors greater than 30. If this occurs the rater
should assign a score of 30.
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Question3a: Sources of WatefCumulative score; maximum of 17 points)

The source of water in a wetland is important to the functions it provides. For instance, wetlands along a
river or stream may help to slow down floodwaters or absorb pollution in the streémg foods.
Wetlandslike bogs that are fed only by precipitation may receive a low scorebeerise they do not

fulfill those functions, but mastill be important, excelleatondition wetlands.

Evaluate the wetland for sources of water, and thagrasach one a rank from 0 to 3 using thetric in

Table 2 below. Note that many sources will usually receive a zero. Also note that precipéimtiost

always receives at least one polfthe wetland is a marginal wetland which is not receiving veugh

water,or if the water inflow has been disruptadd decreasdoly changes to hydrology, theéghest score
of any factor could be 2 or even 1.

Checkall the following water sources that contribute to the wetl@w not include features that flow
nearor out of the wetland but do not supply water to the wetland itself. For instance, if seasonal streams
flow into a basin swamp and a perennial stream flows out of the wetland, you would not include points
for the perennial streamill wetlands will have faileast onewater source and some will have several
sources of water.
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High pH groundwater

In many areas of Vermont, the bedrock is rich §
calcium and other nutrients. Springs flowing from t
type of bedrock bring high pH water with hig

groundwater support unique natural communities i
Rich Fen(photo to right)Jand Calcareous Red Mapl
Tamarack Swampnd alswften support rare plants

In Vermont, groundwater is considered high pH if the
pH is reutral (7) or higher. This can be measur€t
directly with a pH meter, but it can also be inferré@ :
from the presence of special plants known as calciphiles. When these species are seen in abundance, high
pH groundwater can be inferred. These species maydaedamaracKLarix laricina), northern white

cedar (Thuja occidentalis redosier dogwood(Cornus sericep and shrubby cinquefoi{Dasiphora
floribundd). The strongest indicators are small characteristic herbs and wildflowers such as grass of
parnassugParnassia glauch yellow sedggCarex flavg, porcupine sedgéCarex hystericing and the
dramatic presence of (Cygphipediun reginad (Piétwes of larid pgees abouball ¢ h i d
of these species can be found at@weBotany websiter in alocal field guide)

High pH groundwater is also indicated by presence of certain natural commasitissed below in

Table 3. If your desktop review found one of these natural community typgpedaherethe wetland

hasat least some high pH groundwat€onsult Wetlands Woodlands Wildlan@ee section 7.2j you

think you may have foundn unmapped examptme of these natural communitidssf you ar enot
taking photos and notes about fllant species and other wetland characteristicsobservenay allow

the Wetlands program to determine if you have found one of these unusual, special wetlands.

Intermediate Fen

Rich Fen

Calcareous Red MaplBamarack Swamp
Calcareous Riverside Seep

Northern White Cedar Swamp

Northern White Cedar Sloping Seepage Forest

Other groundwater

Even groundwater that is not of high pH provides nots¢o a wetland.
Groundwater also provides a consistent source of cool, clean aater
most springshave more consistent water flawan the flow ofsmall
streams or supply of precipitatioBome wetlands are stream headwaters
that have only groundwateénput but a stream as an output. These
wetlands provide the important value sibwly releasing clean spring
waterinto a stream, even during periods of digather

A Groundwater can be observed directly if you see water seeping out of

L .| the ground on thedge of a wetlandr a seeflowing into the wetland
from a slope abov@ests of water chemistry can also detgoundwater. Without either of those
indications you can detect seepage by the abundance of certain plant species including heartleaf
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foamflowe (Tiarella cordifolia), black ash (Fraxinus nigra), wood nettle (Laportea canadensis), and
spotted touchme-not (Impatiens capensisee left). However, these species can also occur outside of
seepage areas.

If you are uncertain if groundwater is feeglithe wetland, do not score this field but note the possibility
and reason for uncertainty in your notes. Photos of the possiblegeaega orthe plant species growing
there may also be helpful.

Precipitation

This factor ranks the extent to which &b@recipitation directly influences the water level. This includes
rain and snow falling directly into the wetland as well as water that flows down adjacent slopes during
times of heavy rain or snowmelt. If the runoff flows into defined stream chahmeien those that flow

only during rain storms and snowméltit would be counted as aimmtermittent stream and not
precipitation.

At least some precipitation falls into all Vermont wetlands. In some wetland types, however, it is the only
significant sourcé& which has important ecological implications. Bogs and rich fens are fed primarily or
exclusively by precipitation. In part because precipitation is naturally acidic and because no stream flow
flushes it out of bogs, these ecosystems can become very awcd nutrient poor, which leads to them
supporting unique ecosystems containing only species that can tolerate these conditions. Likewise vernal
pools typically are fed only by precipitation. Because there is no stream connection, fish can not access
the vernal pools, which is vital for breeding successsome amphibiansvernal pools and wetlands
containing bogs would generally receive a precipitation score of 2 or 3. Acidic basin swamps like
HemlockSphagnum Acidic Basin Swamps are high in watershetlslittle seep or stream inflow, and

might also receive a score of 2.

Most wetlands have at least some precipitation influence and thus would receive a score of 1. However,
there are some cases where precipitalimes not provide significantpait. This ocairs when a wetland is
saturateddr inundatedoy a perennialake, pond or river for the entire growing seasbinese wetlands

retain deep water regardless of the local rain or snowmelt as water flows in from elseliese.
wetlands might receive agxipitation score of 0. However, if the water source typically dries up during
the summer, and precipitation provides water to the plants during that time (as with most wetlands along
Lake Champlain) a 1 would be more appropriiteagine stretching a g tarp over the entire wetland

and adjacent buffer. If the amount of water would not change significamtly,the wetland might score

0. Do not include precipitation flowing into the wetland frotmeams from outside the wetland.

Seasonal/Intermittersurface water

Mark this factor if there is evidence that water flows into the wetland from seasonal or intermittent
streams (streams that dry up during most summers or other dry peftmis)that only defined
intermittent stream channels should bduded. Eroded gullies or water pouring down a sldpeng a
downpour do not count as intermittent streamd should be considered precipitatfed.

During the summera seasonal/intermittent streamill often be indicated by the presence of dry or
modly-dry stream channels (with a defined channel and usually smooth rocks or sand) entering the
wetland. In the spring or fall or after heavy rain these streams will often be flowing making the distinction
with perennial streams difficult. Seasonal or inttent streams tend to be small, often steep, and lack
deep pools. They will usually have few wetland plants along their kzamksvill not contain fishbeavers
alsousually do not build dams on seasonal or intermittent streams.
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Perennial surface watedtake or stream)

Perennial surface water consists of lakesstreams that have water #tie time (excepting extreme
drought).In Vermont allrivers,lakes and ponds are considered perennial surface wéténs. wetland is
visited during a time ofilgh runoff, such as spring or after heavy rains, it may be difficult to distinguish
smaller perennial steens from intermittent streamg&onsult the description of seasonal/intermittent
surface water above for more information on this distinctitime wethnd receives perennial surface
waterif any of the following conditiongxist

1 Thewetland is alonghe shoreline of a lake or pond.

1 A perennial stream flows into or through a substantial part of the wetland.

1 Thewetland is in a floodplain or backwater Wwidirect connectivity to a river

Figure 4: This wetland along the Winooski River receives perennial surface water from the river.

Question 3b: Connectivity(Cumulative score; maximum of 4 points)

This questiorawards pointso a wetlandbased on itposition in thdargerscalelandscapeThesefactors
representhe extent to whiclthe wetlandorovides hydrologyelated(and otherfunctions and values

In 100 yearFloodplain(1 point)

Score this category if the wetlamlin a flood plainA flood plain is an area that floods regularly and
supports soils deposited by these floods. Flood plain mapping is available at
http://floodready.vermont.gdassessment/vt_floodready atléwit note that this mappingnay not

include localized floodplains along smaller streams in undeveloped &f&asdplains are often
characterized by presence of silver maple and ostrich fern, piles of flood @eipised geas of sand,

gravel, or silt depositgndpresence of abandoned river channels and oxbetlands The topography is

mostly flat except for these channels and for small terraces. Floodplains generally have sandy or silty
soils, but these soil types arethimited to flood plains.

For the purposes of this protocol, include areas withirL@@eyearflood plain (which have at least a 1%
chance of flooding e year).Do not include a wetland in a floodplain if it is mapped as such but
obviously is well aitside the flood influence arémap error) or if it is at a flood interval more than 100
year flood.Do not include areas that can fill with water during floods, but are not associated with a river
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or significant streani for example, a basin wetland féy small streams that fills with water during
heavy rains is not a flood plain. Sandy and silty soils are a good guideNeate also that not all flood
plain areas are wetlandand a VRAM assessment should not be conducted in a floodplain thatas not
wetland

Wetland provides a buffer between a waterway and humarukse(d poin.

This category refers to wetlamthat occur between a stream or lake and areastaisive human use
such as farms, villages, ski resorts, and lawhgse wetlandmtercept runoff from developed areas, and
help absorb pollution and sediment before it enters the water Godyersely, the wetland protects the
settled areas from erosion, wave action, and-mitgnsity flooding.Many of these wetlands also occur in
flood plains.

Note that this factor refers to theetlanditself as abuffer and not to buffers as described in Metric 2.

Figure 5: This wetland is on the edge of a river. If a farm field or building is behind the tree, the W|
slow down and filter water flowing from that human use before it reaches the river.

19



Figure 6: The areanxt to this river. This wetland will intercept water and nutrients flowing from the farm to
the north before they enter the river. This would get a point for this factor.

Wetland is part of &abitat complex/forest blodi poiny.

Both this and the next question ask whether the wetland is in physical proximity to or a part of other
nearby wetland or upland naslirareasScore this factor if the wetland is part of a sizable habitat block
that also contains other areas of intact wetland and/or upland. fotdgting aerial imageryfrom a
source such as Google Maps or the Wetlands Aslaslpfulin scoring thisnetric

Wetland is part of aimportantriparian/upland corridor(1 point).

Corridors are long areas of habitat that
connect otherlarger areas of habitat
These often follow riparian areas (such as
rivers) but also occur in upland areas.
While they often refer to passage through
humaninfluenced areas they may also
refer to linear features along rivers or
streams. Corridors allow species to
disperse and migrate Wetlands in
corridors are especially valuable if they
offer stepping stones to othereas of
wetland in the habitat blocks they connect
to.
To the left is an example of a corridor that
does not follow a river. That narrow band
‘ of forest connects two larger patches to
the east and west. A wetland in that forest would be panisstorridar.
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Question 3c:Average Maximum Water Depth (1, 2, or 3 points)

Wetlandscontaining areasf deeper wate(inundation)often support more diversity of habitats for the
species that inhabit therfihe presence of deeper water within a wetland may alsadera resiliency to

the wetland hydrology during times of dry seasons or drodgbtlands that fill with deep water during
times of heavy precipitation and release it graduediguce both flood and drought impacGome
wetlands do not have evidence safrface water but have permanently saturated soils due to a high
groundwater tableAll wetlands will have at least one pointif the site does not hawt leastseasonal
saturation in the upper 12 inches of soil, it is not a wetland and should notebseaksasing VRAM

This factor refers to thaverage depth of water throughout an entire wetlandduring times of high

water such aaveragespring snowmeltlf a wetland is visited during the dry summer months, an estimate
may be made. Look for high watiemes on trees, and noveéhetherspring aerial photos show more water

than is currently presentonversely, some wetlands, such as those along ponds, may have deep water all
year. However, the pond itself, or the center of a large stream channel, sbiobddincluded in the depth
measurement. Do not include deep inundation caused by extreme weather events like Tropical Storm
Irene that go beyond the typical spring snowmelt flood.

Question 3d:Average Duration of Inundation/ Saturation (range of 1 to 4points).

Wetlands that stay wet or inundated for longer periods may support more habitat for animals like
waterfowl and amphibians that depend flmoded wetlands. Conversely, wetlandsich asfloodplains

that only periodically flood can provide highdognwater retention. This question can be difficult to
answer if you only visit a wetland once, but a look at the vegetation, the soil, and a review of aerial photos
from different times of year may be helpful.

Semi to permanently inundated or saturateetlands arelwayswet except perhaps during unusual dry
periods. Regularly inundated/saturated wetlands are sometimes dry, but have water for much of the year
including some of the growing season. Seasonally inundated wetlands have standing waspringhe

fall, and after extreme rain events, but otherwise do not. Seasonally saturated wetlands are similar to
seasonally inundated wetlands except the soil is wet but without significant standing water.

If inundation or saturatiostatus varies acroshe wetlandtake an averag®r the wetland overallf a

wetland contains a perennial streamsmall pools opermanently saturatempen wateibut also a drier

area that is only seasonaffgturatedthenaverage the score considering the area eachmeegibversin

the example above, if most of the wetland has perennial water score a 3 but if most is only seasonally
saturated score a Recimalscores such as 2.5 are best avoided.

As with question 8, all sites that qualify as wetland will score atskeh point.
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Question 3e:Human M odifications to Natural Hydrology (range of 0 to 12 pointsmay be
averaged)

In this question, the Rater looks at the wetland and detertfiees<tent to whiclhuman activities have
affected the natural hydrologiegime (the way water moves through a wetland). These activities can be
dramatic, as when a dam or ditch is in the wetland, or canlitéer as when ATV traffic has created ruts
thatchange howvaterflows through the ared hey caralsoconsist of impaat outside the wetland but in
thewe t | avatetshed, such as urban runoff or dams along a stream that feeds the, wettaddm
downstream that can affect water level or sediment deposits in the wetland

When evaluating this question, compare the awetl with what it would look like without human
influence. Do not include beaver damsas a modification unless they are anchored on a human
structure such as a road or levedDo not include largecale disturbances such as climate change or acid
depositionunless they are having a disproportionate and specific impact on the wetland being .assessed

Identify all the hydrologicstressorsioted in or affecting the wetland. Disturbances not orHtydrologic
Stressors list on the VRAM forman b e | itsh evdd all strdseors thatanay be present even
if they do not decrease the score the wetland gets in this.factor

StressorDefinitions:

9 Ditch- a narrow channel that has been dug into the growsaially to drain water out of or away
from a wetlandOften straight or in a grid pattern.

9 Tile - adrainage system withipedraining wateand emergingut of the grounan the downhill

side of the wetlandJsed to make farm fields drier.

Dike- alinear mound of soineant to regulate or stop water flow

Weir- a structureghat cuts across thtow of water forcing the water to the side or over its top.

Often used to divert water into ditches.

1 Dredgingi removal of soil or other natural material to create a channel, boat path, or pond in a
wetland.

9 Stormwater input i water that flows from imperviousumancreatedlandscapes such as farm
fields or parking lots during storms, often bringing with it sediment, -kigbcity water, or
pollution. Do not include natural impervious landscapes such as rock outogsppin

1 Point sourcei Pollution entering the wetland or its feeder streams from a specific source such as
a drain spout exiting a manure storage area.

1 Filling/Grading i Material such as soil, rock, or debris dumped into a wetland to raise the land
surface. Oen conducted to provide a dry surface on which to place human structures.

1 Roadbed/RR Tracki A linear path where a road or railroad cuts through a wetland. Often
associated with filling/grading for the roadbed and ditches along its edges.

9 Other T a hydrobgic disturbance that does not fit the other categories. Describe in the notes
section provided.

= =4
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All available information, field visits, aerial photos, maps, etc. can be used to identify a possible ongoing

or past hydrologic disturbanc&€onsider both everity and recovery in this ranking. For instance,
extensive ditching in a wetland 12 years ago would have greater current impact than one rut from an ATV
created two days agtn instances where the Rater believes that a wetland falls between two ieategor
orwherethe Raterisncertain as to which category is approptr
average the score.

12 9 7 5 3 2 1
[E—— |- p— p— [— | S (S— |

none omone apparent recovereflow severity recoveringmoderate severity ~ recent/severeb recovery

Disturbance LevdDefinitions:

1 None or none apparent There are n@apparent humanausednodificationsto thehydrology of
thewetlandor the watershed feeding into it

1 RecoveredLow Severity- The wetland appears to have recovered from past modifications which
altered the wetland's natural hydrologic regiaued/or the disturbance is very low in severity

1 Recoveringmoderate severity The wetland appears to be in the process of retamy&om past
severe modifications which altered the wetland's natural hydrologic regieved/or recent
disturbance of moderate severity have occurred

1 Recentsevereho recover - The wetlandhas not recovered from past modifications, and/or the
modifications arevery recent oongoingand their impact is severe

Example 1.The wetland is a congx of marshesfens and forested wetlands located around the
perimeter of a natural lake. In the 1930s, portions of the wetland were filled and dredged tp develo

private beach/picnic/campground area. A dike with a weir was installed to deepen the lake by several feet.
The private beach is still in use throughout the growing sed&ignificant areas of matuneetlands

remain with mostlymature vegetation théits what would be expected in these natural community types
Score:the past disturbances did not seriously impact this grounddaten wetland system, although a
considerable amount of wetland was probably flooded when thdda&l was raised. Ttegstem appears

to have recovered from this disturbance. ARecover
of 7.

Example2. The wetland is a forested wetland with shallow pools locatedfaneat parcel Surrounding

farm fields have been dited and tiled and are actively farmed and the soil map shows large areas of
hydric soils extending through portions of the woodlot into the surrounding farm fields. The remaining
wetland areas appear to be at the local fmint A ditch passes along onedsiof the woodlot. The
herbaceous layen the wetlandappears degraded and oven by disturbancdoving speciesScore:

Average betweefir ecoveringodo and firecent or no recoveryo s
and is diverting water fra this remnant wetland but it is unclear whether the wetland has not recovered

or is in the process of recovering from this hydrologic modificafidv@ score is 1 or 2 depending on the

severity of the disturbance.

Example3. Wetland is a seasonalfipoded, forested wetland on the flood plain of a creek. The wetland

abuts a wooded ridge and is located at the side of a former pasture. The understory is ciealady

and woody debris removed by the owner. Some selective cutting has also ot¢tonweds, no evidence

of soil rutting or other disruptions to hydrology are not8dore:inone or none apparen
since the disturbances, while substantial, have not affected the wetland's natural hydrology (see Metric 4
habitat alterationfor assesment of the impackts
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6.4: Metric 4: Habitat Alteration and Development (Maximum point value: 20).

While hydrology may be the single most importéettor influencing function, value, condition, and
ecology of a wetlandhere is a range of other fact@and activities whichlsoaffect wetland quality and
cause disturbances to wetlands. This metvigluates disturbances to the ecosystem of the weétlémsl
plants, the animals, and the soils.

Question 4a: Substrate/Soil Disturbancérange of 1 to 4points-may be averaged)
This question assesses the levetlisturbance to the soil and surface substrates of the weHBandhis

factor, assign the appropriate numberd&scribe the present statef the wetlandA 1 indicates the
highest level of distrbance; 4 indicates no significant substrate or soil disturbance.

Examples of substrate/soil disturbance include

Filling and grading

Plowing

Grazindsoll disturbance by animal trampling

Vehicle usan wetland(motorbikes, offrode vehicles, construotn vehicles)
Sedimentation

Dredging

Otherphysicaldisturbances to the surface substrates or soils.

=4 =4 =8 -8 -8 -89

Question 4b: Habitat Development ange of 1 to 7 points).

This question asks the Rater to assign an overall qualitative rating of hcdewelbped thevetland is
in comparison to other similar wetlands. A scoring continuum is presentegfranto excellentChoose
the number that best fits the overall habitat development of the wéidesed on the list belowConsider

the age of plants, the speciesmposition, the development of vertical layers, and other factors which
indicate a mature natural communio not downgrade for natural succession such as blowdowns or

beaver disturbance.

1 ExcellentWetland appears to represent the best of its typeass.@ll natural communities in

the wetland are welileveloped with mature vegetation and a full suite of species representative

of a mature example free of human disturbance.
1 Very Good-Wetland appears to be a very good example of its type or clasdédkiigy insome
characteristics which would make it excellent.

1 Good -Wetland appears to be a good example of its type or class but because of past or present

disturbances is not excellent.

1 Moderately Good-Wetland appears to lzemoderatelgood example afs type or class.

1 Fair -Wetland appears to befair example of its type or class bsihows significant alterations
because of past or present disturbances.

1 Mediocre - Wetland appears to be a poor example of its type or blatseatural communities
canstill be recognized as present

1 Poor -Because of past disturbance, the habitat lacks development. Defined natural communities

are not present and the vegetation is characterized by distuilbaimge species, invasive
species, and/or planted species sichayfield cover plants
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Question 4c: Habitat alteration (range of0 to 9 points-may be averaged).

Evaluate theextent to which humans have altered the habitat in the wefldnsl question does not
discriminate between wetlands with different types abitat, e.g. between arested vernal pool and a

forested wetlandCompare the wetland to your assessment of what the wetland would be like without any
human habitat alterations (a ireferenceod condit
modificaions, this factor considers both the severity of the disturbance and how recent it was.

As you assess the wetland, matkthe habitat alterations observed using the list on the datasheet. After

you do this, assess the extent to which these alteratdores dffected the wetland and rate this factor
accordingly. I f disturbances have occurred that a
cases, alterations may no longer be affecting the wetland and the score wauld be 9

¥ ; { » X4 ) . { 5 . \
Figure 7: This wetland has experienced heavy disturbance and now is full of invasive species with little
recovery. The score would be low perhaps a 2 depending on overall conditions.

Example 1The wetland is a foresteslvampwhich was heavilygrazed by cattle no more than 5 years

ago. The wetland is near a large mature second growth fhedstupport®ther forested wetlands that

were fenced off from the pasturEhe characteristic shrubs of this natural community type are mostly
absent. Ther are many herbs, which consist of a mix of speceis characteristic of the wetland type and
disturbancdoving species such as goldenrods. One area includes a small but expanding infestation of
reed canary grassPljalaris arundinacep Score: the wetlanthas partiallyrecoveed from the heavy

grazing but is still seriously altered from its natural condition The Rat er assigns a s
wetland.

Example 2 The wetland is a foresteskepageswamplocated in ablock of mature forest. The wetland
supports a diverse array of plants, all of which are characteristic of forested seepage vidstiamisthe
edges of the forest block, there are extensive areas of farm fsgldse: the Rater should check none or
none apparent (9 pointsfhere is digirbance in the area around the wetland, but the wetland itself has
fully intact habitat and does not appear to have been disturbed by associated activities.
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6.5: Metric5:Ver mont 6 s Na t(Maximum pding valuet1@)g e

This metric assigns 10 pogito thewetlandif it includes state significanhatural communitie®r rare
species. Note that if both are present, the score is still 10. The only possible scores for this metric are 10
or 0.

V e r mo natui@ls communitiesare repeatable groups d
species that occur in set habitat conditiothe Vermont
Natural Heritage InventorgNHI) tracks the bestxamples of

upland ecosystems. These natural communities have
mapped; the mapping is alable on the Vermont Natura
Resources Atlasr the Wetland AtlasTo score this factor,
review the Atlas for any examples of state significant nat
communities within the wetland. If any are present, score
points. If you visit a wetland that suppsr an exemplary(@sss
ecosystem, but it is not mapped as such, record as mt
information on the plant species and ecosystem structurg
possible, taking pictures if possible. The Wetlands prog
andNHI may be able to determining if the natural communi )
is date significant based on this information. Note that o7 b S
NHI does not currently track floating or submerged natural communities or beaver wetlands.

.'w._

For information on classifying natural communities, please consult the guidéeitdnd, Woodland,
Wildland (Thompson and Sorenson, 20059r a list of all known wetlan¢hnd uplandpatural
community types in the state, see
http://www.vtfishandwildlife.com/common4mes/DisplayFile.aspx?itemld=111319

RareSpeciesn this context include any State or Federal threatened or endangered species or species with

a state rarity rank of S1, S2, or S2S3. Rare speciese pr esent in manyfangf Ver m
such speies are recorded on the Natural Resources Atlas, or if you find a species that you are confident
meets these qualifications, award 10 points hengodkible,nclude a photograph of the rare speciés.

you think you may have found r@re species but yoare not certaintake as many photographs as
possibleincluding all important features of the plant (flowers, leaaed where they join the stetnunk,

and fruits if presentaind describe the species in the nofs.not collect a sample of a specibattmay

be rare.

Uncommon species (species with a rarity rank of S3) do not result in points being assigned to this field,
but they may indicate highuality habitat conditions. Please note any S3 species in the notearfikld
takea photo if possible.

Note: No wetland can ever receive more than 10 pointstHisr metric A wetland with several state
significant natural communities and sevamre species still receives a score of 10. If none are found, it
receives a score of 0.

26


http://www.vtfishandwildlife.com/common/pages/DisplayFile.aspx?itemId=111319

6.6: Metric 6: Habitat Structure and Microtopography (Maximum point value: 20).

This metric assigns rankings to a variety of features related to the structure of the habitat and
microtopography in wetlands. Because plant communities reveal so much about the cahé§iacsur

in, theyare thefocus of this sectiarEven in their death, plants produce features such as snags and coarse
woody debris that are important components of wetland habiéattures of microtopography such as
hummocks and pods are also evaluale

Question @: VegetationCover Types(scoreeachhabitat type on a range of 63 ptsand add
total)

Ecologists divide Vermont plant communities into several layers based on their heights
characteristics of plants presefmt this metric you ratene condition and abundance of several vegetation
layers as described below. Open water and certain other features are also ranked.

Begin scoring this metric by viewing as much of the wetland vegetation as possible, with the categories in
mind. Some wetlad natural communities, such as floodplain forests, may havederedlloped examples

of every layer type; other natural communities, such as cattail swamps, may only support one significant
layer. Since wetlands can support more than one natural comnametyeeds to consider the wetland as

a whole including each natural community present.

Both the quantity and the condition of each layer is considered for the ranking. To score a 3, a layer must
both be present in much of the wetland AND be in good dondierial photos may be helpful to
determinethe aerial extent dayer typesUse Table3 and the definitions and guidelines below when
assigning score.

Table3: Communities and Microtopography Scoring
0 | Not found or insignificant (<0.25 acres)
1 | Present. Low to moderate cover/condition

Low cover and high quality or high cover and moder
2 | quality
3 | Significant cover and high quality

Please notesome important and higfuality wetlands, such as bogsay receive a low score here.
Wetlandswithout complex vertical structurdo not provide the same diversity of habitat as other
wetlands, but do provide specialized habitat that often supparé plant species which do not occur
elsewhere.

NOTE: Seeps and Vernal Pools under 0.25 acregarerally too small to have fully recognizable and
differentiated strata. When you assess these wetlands, choose only the most representative and significant
layer and rank it €3.

Vegetationlayer definitions
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1 Aquatic Bed vegetation consists of submged herbaceous vegetation such as eelgrass or
floating-leaved vegetation such as water lilies. Note that during dry periods these species may be
lying exposed on mud flats, but would still be ranked as aquatic bed. This category does not
include anywoodyshrubs (i.e. buttonbush) regardless of how deep in the water they are.

1 Emergentherbaceous vegetation in this context refers to all herbaceous (@varndy)
vegetation unless it is floating or completely submerged during normal growing season
conditions. Examplesof emergent or herbaceous vegetaiimeiude ferns, wildflowers, grasses,
sedges, and cattails. Regardless of the height, include all herbaceous vegetation here and exclude
all woody vegetatiorincluding tree or shrub seedlingSpecies that woultlOT be included in
this layer include alder, winterberry holly, sweet gale, leatherleaf, maples, birches, or anything
else with hard stems that live for more than a yEais also does not include mosses.

1 Shrub vegetationis defined here by maximum hetginot by the number of stems, plant species,
or diameter at breast height (DBH). All woody vegetation under 154e®&mn)tall is considered
a shrub.Do not count any of the species that meet the criteria for Aquatic Bed or
Emergent/Herbaceous regardle$ds height.

9 Forested vegetationis defined here by minimum heightpt by the number of stems, plant
species, or diameter at breast height (DBAl).woody vegetationover 15 feet(4.5m) tall is
considered #&ree and part of the forest vegetation comgnt.

1 Open waterincludes areas typically covered in open water. If you are visiting the wetland during
an unusually wet or dry time, estimate how much open water would be present dsuimghar
of average precipitatiorOpen water includes any lakegngls, large backwater pools, streams,
etc, but does not include small, shallow, temporary features such as shallow water in a cattail
swamp or vernal pooldnclude open water that is directly connected to and adjacent to the
wetland. A slowwinder streanmeandering through a wetland would be included, but when a
wetland is on a lakeshore, only the portion of the lake directly adjacent to a wetland is dssessed
do not include the entirety of Lake Champlain when assessing a bulrush marsh on its shore.

9 Other refers toareas of a wetland th&iinction as habitat butannot be defined by the above
vegetation cover types. This may include areas of bare ground occurring without vegetation, such
as at the mouths of rivers where there are areas of sand or mtalshatmentation aa ground
layer of leaf litter invernal pools that contain no vegetatitfnt is an extremely dry period and
you are looking at the bed of a water body that is usually open water, rank as open water, but a
mud flat that is regularlgxposed to the air easimmemwould be included here.

Consider species diversity compared with a referencgition wetland when assigning a raltka cedar
swamp for examplea highscoringherblayer should havenanyspecies, because a geoahdiion cedar
swamp typically has a very diverse herb layéowever, cedar swamps are often strongly dominated by
only cedar in the tree layer, so lack of tseciesdiversity would not result in a lowee layerscore.
Disturbance or other degradation ohdition may be indicated by low species diversity, or by abundance
of plants such as goldenrg8olidagospp.)and joe pye wee(Eutrochiumspp.)that thrive in areas of

high disturbancadowever, note that natural disturbance (as with a beaver wetldlubdplain) can also

lead to abundance dfisturbancdoving species, and wetlands should not be scored lower because of
natural disturbancesoldenrod in a spruce swamp may indicate human disturbance, but goldenrod in a
beaver meadow is a native spe@esurring in its native natural community.

Example 1: The wetland includes both cedar swamp and rich fen, each making up about half of the
sizable wetland. The cedar swamp has an excalterdition tree layer with mature cedars, and an
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understory with @lense and diverse herb layer also in excellent conditgpecies diversity is very high,

and in fact several rare plants are preséhe Rich Fen has a dense layer of herbs, also in excellent
condition, and a significant but not abundant patchwork ftxhon its edges. The tree score is 2 because
the quality of the layer is high but it only is present in half of the wetland. The shrub layer scores a 1.
There are enough shrubs to add habitat diversity and they are in good condition, but quantitypig. very
The herb layer scores a 3 because a high quality herb layer is present in most or all of the wetland.

Example 2: The wetland occurs amidst as substantial area of meandering river. Other than the open river,
the wetland supports a very dense layfethe invasive grass common red®hagmites australjs The

wetland receives a score of 1 for the herb layer and a zero for the shrub and tree layer. The common reed
is six feet tall, but is an herbaceous plant so it is counted as an herb. Howevanditiercof the layer is

poor because it consists of a monoculture. The open water receives a score of 2. It has been included in
the VRAM boundary because it intersperses throughout the wetland and is hydrologically connected to
the area of common reed. §lsover of open water lgh. However, the river is known to be disturbed
somewhat because of heavy recreational use, pollution, and presence of invasive fish, so is considered
moderate quality.

Figure 8: The wetland shown he suppors aquaic bed vegetation in the foreground, emergent herb vegetation in
the center, and tree and shrub vegetation in the background. The river would be considered open water.

Question6b: Diversity of Habitat Types (Horizontal Interspersion) (range from 0-5 points)

This metric describes the amount of variatidrthe habitats within a wetlanghen observed through the
birds-eyeview perspective This variationcan occur at a low to a higpatial scale, and may take the
form of several naturatommunity types occurring in a patchwork, OR #osingle natural community
that has highly varied vegetation on a horizoiggkl. Consider both the number of habitat types AND
the extent to which they are interspersed (see example map [iomgt inclide diversity on a vertical
plane because that is covered under Question 6A.
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Figure 9: Hypothetical maps of wetlands with different scores for this metric. The different colors and
patterns represent different habitat patches.

A wetland with variedregetativetypesandwell-distributedhabitat patchesffers more habitat to a wider
range of animal and plant specisn a wetland with the same vegetation through®amewildlife
species require large tracts of similar habitbw interspersion)put manyothers use a variety of
habitats at different stages in their life cycle and require multiple habitat types in close proximity to one
another (high interspersion).

Low diversity of habitat typesloes not necessarily indieaan inferior or damaged wetland, and some
wetlands, especially those in especially extreme habitatsnatayallyhave low interspersion. However,
high diversity of habitat typealmost always indicateshagh-quality wetland.

Example 1: A floodplaindrest along a meandering river supperffoodplain forest with areas of mature

silver maple, patches of cedar, alder thickets lining the river, and a backwater pool lined with sedges and
filled with water lilies. This wetland has very higdliversity of habitat types and would receive a score of

5.

Example 2: A cattail marsh supports a thicket of cattails, but does not have any other significant areas of
habitat except a small patch of alders on one edge. This wetland receives a scorthefelis some
habitat diversity, but the level is low.
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Figure 10: The floodplain forest below, on the Clyde River, has at least four (4) habitat types. Note the open water,
the sedges and grasses, the shrub patches, and the areast.of fore

Question6c: coverageof invasive plants(range from plus (+) 1 pt. tonegative(-) 5
points)

Invasive plants are plant species that invade habitatandlisplace or excludetive animal and plant
species. Thesplant speciegypically are nativeto a placesome distance outside of Vermont, Iatve
been introducelly humaractivities into the Vermont landscagiéheyoftendo not have natural predators
to keep them in balance with the ecosystdmrefore they canspread and dominate the areanihich
they have been introduced

Invasive plantgeduce the value of wetlandly excluding native species, and sometimes alter the way
water flows through wetlands and flood plains. Phesence oinvasivespeciesnayalsobe an indicator

of other disturbance to the wetland, such as nutrecih runoff or humarcaused soil disturbanaar
vegetation removal

The scoring of invasive plant presences based on estimated percent (%) coverage of the wetland area
by any one or combination of invasive spsciints are subtractdtbm the overall wetland score as the
area of invasive species coverage increases, indicating a lower value of wetland quality.

There are many invasive species that may otlhcur
the most common and problematic ones before conducting wetlands s@ixaygles of invasive plants
that may occur in Vermont wetlands inclual& are not limited to

1 Non-woody/Herbaceous Purpleloosestrife(Lythrum salicarig, yellow iris (Iris pseudoacorus
commonreed Phragmitesaustrali§, and reedcanary gras¢Phalaris arundinacepn These last

two specieshave both invasive and native strains but are usually invasive, especially when in
large dense patches.

Shrubs: Mo r r owbé s h(loonicena marrovk) aneglossy buckthoriiFrangula alnu3

Aquatic bed: water chestnufTrapa natansandEurasian milfoil(Myriophyllum spicatum

= =4
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Figure 11. This cattail marsh wetland has been invaded by purple loosestrifeUltimately, the purple
loosestrifemay expandto the point that other species are not present and the overall species diversity of the
wetland is reduced.

For more infomation and photos, seethe links above or http://vtinvasives.org/ and
https://gobotany.newenglandwild.org/If you observe invasive species, record which speiskse
presenton the VRAM form.If you see a species that appears invasive, but are not sdentfication

take clear photos of the plant including leaves and flowers/seeds if presentjlizaadfield guides or
other resources, including emailimghotos to the Wetland Program to see if identification can be
determined.Remember to take note of the percent coversgeyou canscore this section after
identification.

ALERT: If you walk through a wetland containing invasive species, please be sure darefully
clean your clothes, boots, and equipment before leaving the site. Remove all mud and attached
plant matter so that you do not spread the invasive species to other areas.
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Question &l: Microtopography (score each parameter on a scale of 0 tgpBs and add total)

This question addresses sméthicro) features and characteristics of wetlands that add to habitat
diversity, especially forwildlife. Presence of these featurasd to wetland function, but also note that
some wetlands, such as bogsy naturally lack mostof these features and still lveetland of high
value.

To score this question, review the descriptions of each microtopography type below and rank them based
on the scale iTable 4below.Note that the scoring is very similar twat in Question 6A.

Table 4Communities and Microtopography Scoring
0 | Not found or insignificant
1 | Present. Low to moderate cover/condition

Low cover and high quality or high cover and
2 | moderate quality

3 | Significant cover and high quality
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Vegetated Hummocks or Tussocks

Hummocks are mounds of soil that rise above the surface of a wellagse are ofteformedfrom a

pile of soil and decomposing roots created by an uprootedTiussocks are similar in appearance but
form when plants ke grassesferns,and sedges grow into large clumps. The clumps accumulate dead
leaves and other matter and can be well over a foot tall, usually with a plant growing from the top.
Tussock sedgeCarex strictg is especially likely to build tussocks, detname impliesThese mounds

add to the habitat value of a wetland. Because theybedestroyed by extensive soil disturbanitesir
presence also indicates a lack of soil disturbance in the recent past.

Sedges create tussocks in a wetland associated with the Little Otter Creek river (right).

Coarse Woody Debris greater than 6 Inches in Diameter

This metrc ranks the abundance of fallen logs and large limbs in the wetland. These features add to the
habitat diversity of the wetland, and as described above may also transition into hummock topography
over time.Presence of coarse woody debris also can indiciaker, less disturbed forests that offer
additional habitat valuesnclude fallen debris or tilted dead trurtket lie at a45-degree angler greater

and measuré inches in diameter or largéMote also that rotted fallen logs can be difficult toidgish

from hummocks. If the log still is made of solid wood include it here, but if it is completetyobed to

the point of becoming soil includeas a hummock instead.
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Figure 13 This wetland (the Black Gum Swamp in Venon)includes a range of coarse wo
including still-leaning trunks, fallen logs, and logs that are mostly covered in moss.

turning into a hummock. Vegetation that cannot tolerate inundation, such as the pitcher plant, is already
colonizing the new habitat niche.
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Standing Dead Wood greater than 10 inches dbh

This metric scores the abundance of diiag dead trees, also known as snags. DBH refers to diameter at

breast height (4.5 feet above the groufia)be counted here the snag must be at least 4.5 feet tall and 10

inches of DBH. This is surprisingly larjesome sizabletall shags will not qually. Snags offer important

habitat to many animals, especially nesting birds such as wood ducks, herons ar@f lcatsse,

wetlands that do not contain trees will generally not contain snags, but make sure to check along the
wetl and edgebd wift hiith itsheérweatleadhd it should be court
degrees or greater it will instead be counted as coarse woody debris above.

Figure 15: An example of very high snag density, with a heron rookesy aresent. This wetland was probably
flooded by beaver, killing the trees that previously grew here. Bdateo o ded snag 6forestso6 | ik
Vermont and will often score a 3 in the Standing Dead category.
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Figurelé6: ThIS wetland has many shags, but mostof tbeatunder 10 mches DBH or under 4.5 feet tall. Thus it
would receive only a 1 under the Standing Dead category. Note there is also coarse woody debris present, and some
of the stumps may be transitionimjo hummocks as they decompose

Amphibian breeding pools

This metric tracks the presence of amphibian breeding pools. These consists of pools that have several
inches of water (or more) in the spring, but that dry up most summers. An amphibian bpaeaing
excludes fish that would otherwise eat breeding amphibians or their eggs and larvae. In the spring and
early summer amphibian eggs may be directly observed. Later in the season this may be inferred by the
presence of areas of bare ground with litleno vegetation or leaf litter.

For this factor to score a 3, the pools should be discrete and completely isolated from access by fish. This
usually means vernal pools or similar pools within wetlands. Pools in beaver meadows or floodplains that
are ntermittently accessible by fish and are not consistently used by species like wood frogs and mole
salamanders should receive a lower sdBresence of generalist amphibians such as newts that can breed

in perennial pools does not indicate an amphibiaeding pool under this criteria.
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Above The best examples of amphlblan hn‘mg pools are vernal pools such as this example on Raven
Ridge in Hinesburg (Ieft but amphibian breeding pools can also exist in many other types of wetland.
Photo on right ismegg mass of wood frogBhese are usually visible in the spring and early summer but
not by the late summer when the pool is usually dry.

6.7: Additional Notes

This section may seem optional because it is on a separate page, but is in fact@emost th
importantparts of VRAM. These notes provide the context that pins together the data and allows
for interpretation of the score.

General Notes Including Weather Conditions:

In this section, note anything special, unusual, or notable about taeevandyour survey.A

description of recent weather is vital to understanding the hydrology of a wetland, as water levels
and the status of plants can change based on recent precipitation or temperature. Note if there has
been recent rain and the approate quantity (heavy, light, or moderate can be sufficient). Also

note any extremes of temperature or wind. In addition to weather, other factors you might note
include evidence of human disturbance, unusual hydrotgyisible effects of natural

distubance. There is a separate section below for noting species observed.

Map of Assessed Area/Sketch of Wetland Structure

In this section, draw a rough map of the wetland and the area which you saw. It is not necessary

for it to be detailed, but it is impt@nt that this information is included. If for some reason, you

cannot draw a map, please describe the extent of the wetland and surveyed area in text notes.
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Include GPS coordinates, or if this is not possible, a detailed description of where the isetland
This is crucial as VRAM data without a known location cannot be used. Advanced VRAM
participants can include other features on the map such as presence of stream channels or
different natural commuty types.

A O6cross sect i on 6naskbe tvecylusefalfshotwihgehe layets bf aegeatation a
and changes as one moves from the edge to the center. See below for an example. These sketches
do not need to be detailed or artistically complex, and are just to communicate information.

Dominart/Important Species

In this section, note the dominant species of the wetland. To the extent possible, list the most
abundant tree, shrub, and herb species, and any notable evidence of animal use or of unusual or
rare plant species. For more experiencamalists with sufficient time in the wetland, a longer

list of all species observed can be very valuable. Species can also be entered into the iNaturalist
website or app with photos, with a link sent to the Wetlands program (do not use iNaturalist for
VRAM on private property unless the landowner approves, and do not add rare species that
might be prone to collection or harassment). An iNaturalist observaitimm unknown species

with one to sveral googhotos of the planwill often result in a crowssourced ID.
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