Return the Tide 

Resource Handbook

APPENDICES 

Appendix A
GLOSSARY OF 

TECHNICAL TERMS


This glossary provides non-technical definitions of technical terms, some of which are used in this manual.  This is by no means an exhaustive list of all the terminology pertaining to tidal marshes.  For more detailed reference to tidal marsh terminology, see the references listed in Section 9 of this manual.

accretion
the gradual build up of surface elevations due to the deposition of suspended sediments on the marsh surface

adsorb
the chemical adhesion of one substance to the surface of another (e.g., nutrients and pollutants may be adsorbed to the surface of sediment particles)

aquatic
in or near water in such habitats as ponds, lakes, rivers and oceans

avian
relating to birds

back-barrier marsh
a marsh that forms in the low-lying area behind a barrier beach formation

barrier beach
an elongated landform created by the deposition of sedimentary materials by wind and wave currents, usually parallel to the shoreline, with water on at least two sides, and composed of sand, gravel, or cobblestones

benthic
relating to or occurring on the bottom of a body of water

best management practice
design or construction standards that are recommended to minimize the impact of development on the environment

biota
living organisms (plant, animals, etc.) in an ecosystem

brackish marsh
tidal marshes where the average water salinity is less than 18 parts per thousand (ppt) but greater than 0.5 ppt which is the upper limit of salinity in a freshwater tidal wetland

buffer zone
an undeveloped area bordering on a wetland that serves to lessen the impact of disturbance (e.g., urban development)

carrying capacity
the population of a species that an area can support without deterioration

cobble
a stone larger than a pebble but smaller than a boulder (2.5 to 10 inches in diameter

deepwater habitats
permanently flooded areas deeper than 6.6 feet (e.g., lakes)

degraded
characterized by loss of natural ecological structure or function

detrital food chain
food chain dependent upon decomposed plant and animal material as the source of energy

detritus
particles that result from the disintegration of organic material

diurnal flooding
flooding that occurs on a daily basis

dominant plant community
a single species or association of plants that are indicative of the ecology of an area, (e.g., in a cattail marsh the dominant plant community is cattails)

drainage pattern
the paths followed by surface runoff from precipitation within a watershed

ecology
the study of interactions between living things and their environment

ecological integrity
the natural (undisturbed) quality of an ecosystem

ecosystem
a community of plants and animals and the physical environment they inhabit (such as estuaries and tidal wetlands) which results from the interactions among soil, climate, vegetation, and animal life

emergent plant
erect, rooted, herbaceous plants that can tolerate flooded soil conditions, but not prolonged periods of being completely submerged; these include grasses, sedges, rushes, and rooted aquatic plants; there are two types of emergent plants:


persistent ‑ emergent plants whose stems remain standing through the winter until the beginning of the next growing season (i.e., they persist), (e.g., cattails or bulrushes)


non-persistent ‑ emergent plants whose stems and leaves break down at the end of the growing season; from late fall to early spring there are no visible traces of these plants above the surface of the water (i.e., they do not persist)

estuary
habitats partially enclosed by land but having an opening to the ocean where saltwater from the ocean mixes with freshwater from inland rivers and surface runoff

exemplary community
an area selected by the Maine Natural Heritage Program as being an outstanding example of the natural plant and animals found in a particular ecosystem

fill
material, usually associated with the dredging of a harbor or inlet, placed on the surface of the marsh; the change in elevation caused by the disposal of this material in the marsh can lead to the loss of the area as a functioning tidal marsh

food chain
an arrangement of organisms of an ecological community according to the order of production and consumption; at the bottom of the food chain are photosynthetic plants and phytoplankton; zooplankton and animals that feed on plants form the next level on the food chain, while predators form the highest levels

formerly tidal marshes
coastal wetlands that were once connected to tidal flow but have since been isolated from tidal waters by the construction of a man-made obstruction

freshwater source
the point of origin of nontidal waters including rivers, streams and surface runoff

freshwater tidal marshes
marshes that are tidally influenced, but where the average water salinity is less than 0.5 parts per thousand

geomorphology
the study of the natural processes involved in the creation of landforms such as tidal marshes and barrier beaches

habitat
the environment in which the requirements of a specific plant or animal are met

heavy metal
a group of dense metals, including mercury, lead, cadmium, and others, that share the characteristic of being accumulated in organisms and tend to become increasingly concentrated in organisms higher up on the food chain

herbaceous plant
a non-woody plant with a soft stem (e.g., bulrushes and cattails)

high marsh
areas of tidal marshes that are irregularly flooded (frequently beyond the reach of daily flooding) and are typically dominated by salt hay grass (Spartina patens)

hydric soil
a soil that is saturated, flooded, or ponded long enough during the growing season to develop anaerobic (oxygen deficient) conditions in the upper part of the soil. Hydric soils are generally poorly drained or very poorly drained.


poorly drained ‑ water is removed from the soil so slowly that the soil is saturated periodically during the growing season or remains wet for long periods


very poorly drained ‑ water is removed from the soil so slowly that water remains at or near the surface during most of the growing season; this is the most dominant soil drainage class of tidal marshes

hydrology
the scientific study of the properties, circulation, and distribution of water as it occurs in the atmosphere and at the earth’s surface as streamflow, precipitation, soil moisture, and ground water

hydrologic regime
the frequency and duration of flooding and/or saturation 

hydroperiod
the duration of typical flooding/saturation events; in tidal marshes, the hydroperiod can range from daily flooding to irregular flooding (e.g., every few days, weeks, or months); depends on the marsh elevation

hydrophyte
a plant that is adapted for life in water or in periodically flooded and/or saturated anaerobic (oxygen poor) soils (e.g., cattails, saltwater cordgrass)

intertidal emergent
an erect rooted herbaceous plant growing in the intertidal zone

intertidal unconsolidated bottom
wetlands that have at least 25% cover of particles smaller than stones, less than 30% vegetative coverage, and are only intermittently exposed, such as pannes and tidal creeks

intertidal unconsolidated shore
wetlands which have at least 75% coverage of stones, boulders or rocks, less than 30% vegetative coverage, and are alternately flooded and exposed by tides

intertidal zone
areas that are alternately exposed and flooded by tides

invasive species
plant species that, when introduced to an ecosystem, can disturb the natural balance and habitat diversity by invading and dominating the natural tidal marsh plant community, frequently establishing dense monotypical (single species) stands of vegetation

low marsh
areas of marsh that are flooded twice a day and are dominated by saltwater cordgrass (Spartina alterniflora)

marine
relating to ocean environments

marsh hydrology
this term describes (1) the hydrologic pathways such as precipitation, surface runoff, ground water, tidal fluctuations and flooding rivers which transport nutrients to and from wetlands; (2) the water depth; (3) frequency and duration of flooding in tidal marshes

marsh peat
the organic soil formed by the accumulation of dead marsh plant material and trapped sediments from tidal waters

marsh restoration
improvement of existing marsh condition by reversing some of the adverse impacts caused by coastal development

marsh system
an area of marsh associated with a single opening to the ocean, a single freshwater input, or adjacent to and contiguously along the shore of a tidal river or bay

mitigation
activities taken to minimize or offset wetland impacts due to development or construction; restoration and enhancement of existing wetlands or creation of new wetlands are forms of impact mitigation

non point source
a pollution source that does not come from a single point; typical non-point sources include parking lots, roads, and agricultural fields

open water
areas within or adjacent to a marsh that are below mean low water and greater than 100 meters wide (330 feet); this manual uses an arbitrary division of 100 meters to distinguish between open water and tidal creeks

organic matter
a combination of decayed and decaying plant and animal residue

organic soil
soil consisting of at least 18% organic material (by dry weight)

overland flow
a term to describe the sheet-like flow of water over a land surface, not concentrated in individual channels; usually associated with areas of low infiltration such as paved surfaces or surfaces lacking vegetation (see also surface runoff)

pannes
shallow ponds that form on the surface of the marsh and hold salt water between tides

point source
a pollution source that comes from an identifiable point, such as a factory discharge pipe or septic system outlet

primary consumer
animals that eat plant material as their main source of energy

primary production
the generation of plant material by photosynthesis

riverine
of or pertaining to a river

riverine emergent
riverine wetlands dominated by erect rooted herbaceous hydrophytes

scrub-shrub
woody vegetation less than 20 feet in height including true shrubs, saplings and trees and shrubs stunted by environmental conditions

sea level
the level of the surface of the ocean at its mean (average) position between high and low tide

sheet flow
unchannelized flow of water across the surface of a marsh or upland

shell middens
a pile of shells remaining from the harvesting of shellfish by Native Americans and early settlers; shell middens are historic relics

site specific method
an evaluation method which examines only the subject area without comparison to any other area

subsidence
a sinking of the marsh surface, through compaction and degradation of marsh peat; often occurs when Spartina patens is deprived of tidal flow

spit
a small point of land, especially sand or gravel, formed by the deposition of material by wind and water currents that runs into a body of water

spoils
dredged or excavated soil

spring high tide
tides associated with the full and new moon that are higher and lower than the average tide

staddle
a structure consisting of numerous pilings driven into the marsh on which to stack salt hay to keep it above the tidewaters until it could be hauled off

substrate
the type of bottom sediments such as sand, gravel, peat

surface runoff
the movement of water over the land surface (usually in defined channels), resulting from rainfall or snowmelt; percentage of precipitation that becomes runoff varies depending on the slope of the area, the degree of soil saturation, amount of vegetated coverage, or type of surface (e.g., paved areas)

tidal amplitude
the variations in the height of tides caused by the lunar cycle, elevation above sea level, the barometric pressure, tidal restrictions and the seasons

tidal creeks
streams in the tidal marsh that are less than 100 meters wide at mean low water and whose main source of water is dominated by tidal action

tidal flats
areas that are irregularly exposed and are devoid of emergent vegetation, also called mud flats or unconsolidated bottom

transition zone
area surrounding a wetland where conditions gradually change from wetland biota to upland biota

turbidity
the clarity of the water column as determined by the presence of suspended particles making the water cloudy

upland islands
areas of upland soils and vegetation located within a tidal marsh

upland peninsula
areas of upland soils and vegetation that extend into the tidal marsh, and are surrounded on three sides by the tidal marsh

vegetated tidal marsh
marshes dominated by emergent vegetation and influenced by the tides

water column
the habitat that exists in standing or flowing water extending in a column from the surface of the water to the surface of the substrate

watershed wetlands
the area from which all water including precipitation, streams and rivers drain to a single point those areas that are inundated or saturated by surface or ground water, support a prevalence of vegetation adapted to life in saturated conditions (i.e., hydrophytes), and are characterized by hydric soils; these include bogs, marshes, swamps, wet meadows, and similar areas

Zone of Influence
area surrounding a wetland in which the activities that take place have an impact on the wetland; the Maine Citizens Tidal Marsh Guide considers a 1/2 mile Zone of Influence, with particular focus on activities within the 250 foot shoreland Zone
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Augusta, ME  04333-0093        (207)287-8044




State Planning Office

Maine Coastal Program

State House Station #38

Augusta, ME  04333-0038      (207)287-3261
Wells National Estuarine Research Reserve

342 Laudholm Farm Road

Wells, ME  04090        (207)646-4521




U.S. Army Corps of Engineers

424 Trapelo Road

Waltham, MA  02254-9149      1(800)343-4789
Casco Bay Estuary Project

312 Canco Road

Portland, ME  04103       (207)879-6300

       or


RR2, Box 1855

Manchester, ME  04351       (207)623-8367
U.S. Fish and Wildlife Service

Gulf of Maine Project

4R Fundy Road

Falmouth, ME  04105       (207)781-8364




U.S. Department of Agriculture

NRCS

5 Godfrey Drive

Orono, ME  04473
U.S. Fish and Wildlife Service

1033 So. Maine Street

Old Town, ME  04468        (207)827-5938

Appendix C
U.S. FISH & WILDLIFE SERVICE
WETLAND CLASSIFICATION SYSTEM
In 1979 the U.S. Fish & Wildlife Service (USFWS) published a classification of wetlands and deepwater habitats (Cowardin el al., 1979).  In this classification scheme, wetlands are defined by hydrology, soils, and vegetation.  The USFWS classification scheme serves as the national standard for wetland classification, and has been used to classify wetlands appearing in National Wetlands Inventory (NWI) maps which are used to define marsh systems in the Maine Citizens Tidal Marsh Guide.
The wetland and deepwater habitats of the coastal zone are defined in the USFWS classification as follows:

Wetlands:
Wetlands are lands transitional between terrestrial and aquatic systems where the water table is usually at or near the surface, or the land is covered by shallow water.  For the purposes of the classification, wetlands must have one or more of these three

attributes:
(1) at least periodically, the land must support predominantly hydrophytes (wetland plants); (2) the substrate is predominantly undrained hydric soil; and (3) rocky, gravelly, or sandy areas that are saturated with or covered by shallow water at some time during the growing season.

Deepwater Habitats:  Deepwater habitats include permanently flooded areas deeper then 6.6

feet.  Shallower permanently flooded areas are often vegetated with emergent plants and are considered wetlands rather than deepwater habitats.

The structure of the classification scheme is hierarchical, with systems forming the highest level of the classification hierarchy.  Of the five major systems, three are of interest with regard to tidal waters.

1.
Marine System - Open ocean overlying the continenml shelf including high energy shore line such as beaches and rocky headlands.

2.
Estuarine System - Deepwater and wetland areas that are usually semi-enclosed with an opening to the ocean and in which there is some mixing of fresh and sea water.

3.
Riverine System - Freshwater rivers and their tributaries along with most associated wetlands.

Marine and Estuarine systems are divided into two sub-systems:
1.
Sub-tidal - Areas that are continuously submerged.

2.
Intertidal - Areas that are alternately flooded and exposed.

Riverine systems are divided into four sub-systems, only one of which is relevant to the Maine Citizens Tidal Marsh Guide:

1.
Tidal - the movement of the water is influenced by the tides but water salinity is less than 0.5 ppt.

The next step in the hierarchical system is class.  These classification terms describe the general appearance of the habitat in terms of substrate or the dominant plant community type.

1.
Aquatic Bed - Wetlands that are dominated by plants that grow principally on or below the surface of the water.

2.
Rocky Sbore - Wetlands that are characterized by bedrock, boulders or stones which cover more the 75% of the area.  
3.
Unconsolidated Shore - Wetland habitats having three characteristics.  (1) less than 75% coverage by bedrock, boulders, or stones; (2) less than 30% coverage by persistent vegetation; and (3) alternately exposed and flooded.

4.
Unconsolidated Bottom - Wetland habitats having at least 25% cover of particles smaller than stones, and a vegetation cover of less than 30%.

5.
Emergent Wetland - Wetlands dominated by erect, rooted herbaceous hydrophytes.

These wetland classifications should cover any tidal wetland that will be evaluated using the Maine Citizens Tidal Marsh Guide.  Formerly tidal areas that will be included in the inventory may have changed to any one a variety of freshwater systems.   A brief description of some of these systems may help in the identification of these formerly tidal wetlands.

1.
Palustrine System - All non-tidal wetlands dominated by trees, shrubs, and persistent emergent vegetation.

2.
Lacustrine System - Open water wetlands situated in topographic depressions with


   less than 30% vegetative cover and greater than 20 acres in size.

Some of the classes that rnay apply to these formerly tidal areas are:

1.
Scrub-shrub - Wetlands dominated by shrubs and tree saplings less than twenty feet in height (e.g., buttonbush, alders and red maple saplings).

2.
Forested Wetland - Wetlands dominated by trees greater than twenty feet in height (e.g., red maple, ash, spruce).

3.
Emergent Wetland - Wetlands dominated by erect, rooted herbaceous hydrophytes.

Also included in the classification scheme are a number of modifiers that are added to the end of the classification abbreviation.  One of these is important in the recognition of formerly tidal areas.  A small “h” signifies that a wetland has been impounded by the purposeful obstruction of flow.

The USFWS wetlands classification system is used as the basis for the wetland identification codes used on the National Wetland Inventory maps.  On the bottom of each NWI map is a key to the complete codes.  The examples below provide examples of some of the wetland classes that will be encountered when using the NWI maps in coastal areas.

E2EM1P
E = Estuarine

E2US4M
E = Estuarine


2 - Intertidal


2 = Intertidal


EM =Emergent

US = Unconsolidated Shore


1 =  Persistent


4 = Organic


P = Irregularly Flooded

M = Irregularly Exposed

E2US3N
E = Estuarine

PUBHh
P = Palustrine


2 = Intertidal


UB = Unconsolidated Bottom


US = Unconsolidated Shore
H =  Permanently Flooded


3 = Mud

h = Diked/Impounded


N = Regularly Flooded

E1UB4 
 E = Estuarine                       
RIUBH          
R = Riverine


1 = Subtidal

1 = Tidal


UB = Unconsolidated Bottom
UB = Unconsolidated Bottom


4 = Organic

H = Permanently Flooded

For a more complete explanation of the classification scheme, the reader may obtain copies of the Classification of Wetlands and Deepwater Habitats of the United States from the US Fish & Wildlife Service.  Reprints of the publication may be purchased from the National Technical Information Service, 5285 Port Royal Road, Springfield, Virginia.

COASTAL WETLAND TYPES
Aquatic Beds: These wetlands form in sub-tidal areas of both marine and estuarine waters.  Along the coast, aquatic beds are areas of seaweed that grow below the low tide level.  In the estuarine waters of the state the most important aquatic beds are eelgrass (Zoster marina) found in protected bays and the major tidal rivers.  Eelgrass beds are important as nursery and feeding areas for fish, as feeding areas for geese, ducks and wading birds, and for trapping and accreting suspended sediments in the water column.  Within some of the larger tidal marshes along the Maine coast aqautic beds of widgeon grass (Ruppia maritima) can add to the diversity of the tidal marshes.

Brackish Marshes:  In areas where average salinities range kom 0.5 ppt. to 18 ppt., a wide variety of plant communities can grow which represent the transition from salt marsh to freshwater marsh.  These marshes can be found along the major tidal rivers and bays and along the smaller freshwater tributaries flowing into salt marshes.  Plants that can be found in brackish areas include black grass (Juncus gerardii), narrow-leaved cattail (Typho angustifolia), and salt marsh bulrush (Scirpus robustus).

Cobble, Gravel, and Sand Beaches:  These are high-energy coastal wetlands formed by the sorting of sediment material moved by wind and wave energy.  The intertidal zone of these wetlands is nearly devoid of visible biota.  The higher reaches of these wetlands, where the wave energy only reaches during storm events, may form sand dunes.  Maine has few remaining dune fields, but all of these areas are presently protected by law.  Dunes support a specialized plant community that is very susceptible to damage during the dune overwash that accompanies large storms.

Freshwater Tidal Marshes:  In areas where the tides still affect the flow of waters but where the average salinity is below 0.5 ppt. freshwater tidal marshes can form.  Vegetation in these marshes is extremely diverse.  In the regularly flooded areas one may find pickerel weed (Pontederia cordata) and wild rice (Zizania aquatica).  In areas that are irregularly flooded  sweet flag (Acorus calamus) and river bulrush (Scirpus fluviatillis) are common.  Freshwater tidal marshes are predominantly associated with the Kennebec River above Bath.

Rocky Shores:  This type of coastal wetland is very common in northern New England.  It can be found in areas where bedrock is exposed by nearly continuous wind and water driven energy.  These wetlands can be divided into three zones:  the salt spray zone - rarely flooded but influenced by waves; the intertidal zone - regularly flooded and exposed by the tides; and the sub-tidal zone - rarely exposed and underwater most of the time.  Plants and animals such as seaweeds, barnacles, and periwinkles can be easily found.

Salt Marshes: These vegetated tidal wetlands, where salinities range from 18 ppt. to 34 ppt. (the latter is that of seawater), are dominated by Spartina grasses.  In low marsh areas that are flooded twice daily, saltwater cordgrass (Spartina alterniflora) forms nearly mono-specific stands that vary in height from a few inches to five feet in height.  On the high marsh salt meadow grass (Spartina patens) is the dominant plant, but it is usually found in association with numerous other plants that can tolerate high salinity levels (halophytes).

Tidal or Mud Flats:  These wetlands are unvegetated, low relief environiments particularly common in protected coastal environments.  They are of critical importance for the production of numerous invertebrate species which are a food source for many bird and fish species.  When flooded, the mud flats are scoured by fish feeding on the worm and mollusk population found in the muddy substrate.  As the tide recedes, wading birds feed on the same food source.  Mudflats can also be found in the larger tidal marshes providing diverse habitat within the marsh.

Appendix D

BENEFITS AND DETRIMENTS 

OF SALT MARSH PLANTS AND WEEDS

BENEFITS OF NATIVE SALT MARSH PLANTS

Native salt marsh plants benefit ecosystems in many ways:

· Submersed plants pump oxygen into the water for animals such as fish.

· Aquatic and salt marsh plants provide hiding places and nurseries for animals.

· Aquatic and salt marsh plants provide surface area for small organisms such as algae and shrimp that are often eaten by larger organisms.

· Aquatic and salt marsh plant parts are eaten by fish, waterbirds, and other animals.

· Aquatic and wetland plants absorb excess nutrients and other forms of pollution.

DETRIMENTS OF WEEDS

Non-native and native aquatic and wetland plants can become “weeds” in alien habitats:

· Aquatic and wetland weeds can replace native plants, depriving native animals of their natural habitats and food supplies.

· Aquatic and wetland weeds can cover water bodies and wetlands, preventing oxygenation and “suffocating” fish and other animals.

· Aquatic and wetland weeds can prevent the use of water bodies for fishing, swimming, and other recreation.

· Aquatic and wetland weeds can disrupt navigation by both small and large vessels.

· Aquatic and wetland weeds can greatly slow or even stop water flow, disrupting flood control and irrigation systems.

WHAT IS A GENUS AND WHAT IS A SPECIES?

Taxonomy is the scientific classification of organisms.  Plant and animal taxonomy is arranged in a hierarchy, from phylum down to species.

Phylum or Division 

  Class


Order

Family

Genus

Species
A species is a group of individuals that can successfully interbreed with individuals of the same species, producing fertile offspring.  A genus is a group of closely related species.

In scientific names, the first word is the genus name, and the second word species name.  Thus, in the example, Typha latifolia, Typha is the genus name, and Typha latifolia is the species name.

The term, Typha spp., refers to all species in the Typha genus.

DEFINITION OF TERMS FOR PLANT IDENTIFICATION

Here are several descriptions that must be remembered if you really want to be able to identify plants, particularly the grasses, sedges and rushes.  There are many other parts and terms of course, but here we describe only the terms used for basic plant identification.

Some leaves have sheaths.  The sheath is at the base of the leafblade and it may completely surround the stem, or it may not.  The sheath may be short or it may be very long.

Another part is the ligule.  The ligule is an outgrowth at the junction of the leaf blade and the leaf sheath.  The ligule may be hairy, or bristly, or hard or soft or may be absent altogether.

An inflorescence is a structure that holds the flowers of a plant.  There are different types of inflorescences having various degrees of complexity.  Often, inflorescences are described as being closed or opened.  The main axis of an inflorescence is called a rachis.  The rachis may have a few branches, or many branches.  The branches may be further divided into branchlets.

The inflorescence may have structures called spikelets.  Spikelets are parts that contain the flowers of the plant.  Spikelets may grow in rows, or in spherical clusters, or in other arrangements.  Depending on the species, spikelets may be extremely small, or quite large, an inch or more long.  Spikelets often have scales and/or bristles.

The base of the inflorescence or its branches may have bracts.  Bracts are leaf-like parts that may be very small and inconspicuous, or they may be relatively large or long, in which case they may be mistaken for leaves.

The individual flower of grasses, sedges and rushes are usually not conspicuous and colorful like the flowers of other plants.  In fact, non-botanists often don’t recognize them as flowers at all, even when magnified.  The flowers may be so tiny that they require a magnifier to see, such as Juncus.  Or they may be so numerous that they are very obvious, such as Phragmites.

IDENTIFICATION OF GRASSES, SEDGES AND RUSHES

Many people have difficulty separating grasses, sedges and rushes from one another.  However, the most basic and helpful way to remember these different types of salt marsh plants is by this catchy phrase:

“Sedges have edges, rushes are round, grasses have joints when the cops aren’t around!”

The following are more biological terms for distinguishing the three different groups.

Grasses:  Grasses have jointed, hollow stems that are round in cross-section.  Leaves are distinctly two-ranked and connected to the stem by open sheaths.  Leaves possess a ligule (membranous or hairy appendage) at the junction of the leaf and the leaf sheath.  Flowers are born in spikelets, and each flower consists of two glumes (bracts) and one or more florets (each of which has two different bracts, the lemma and the palea, and a flower).  Fruits are grainlike seeds.

Sedges:  Sedges have solid, triangular edges for the most part.  Leaves are three-ranked with closed sheaths.  Flowers are born in the axils of overlapping scales, which may collectively resemble a bud.  Each flower consists of a single pistil with two to three stigmas and one to three stamens.  Fruits are lens-shaped or three angled nutlets called achenes.

Rushes:  Rushes have solid stems, mostly round in cross-section.  No ligule is present.  They have regular flowers with three sepals, three petals, three or six stamens, and a fruit capsule.  Fruit capsules are usually three-halved but sometimes one-celled.  Rushes can be easily separated from grasses and sedges by their multiseeded capsules, because grasses and sedges have only one seed per flowering scale.

IDENTIFICATION OF INVASIVE PLANT SPECIES

Within a salt marsh, invasive plants often thrive in areas of reduced salinity or high nutrient levels.  Thus, they are often the symptom of restricted tidal flows and/or other human influences on the marsh system, such as input of nutrients from runoff and septic systems or improperly installed culverts.  The objective of this section is to outline the types of invasive species that may be found in some of the salt marshes you inventory.  The presence of these species are a good indication that a restriction is occurring.  Combining this information with an inventory and evaluation of tidal restrictions will help to prioritize sites for more detailed monitoring and possible restoration.

The target species of the search will be common reed (Phragmites australis) and purple loosestrife (Lythrum salicaria).  Volunteers should also record the presence of narrow-leaf cattail (Typha angustifolia) and broad-leaved cattail (Typha latifolia), as extensive growth of these species may indicate the effects of a tidal restriction or nutrient source.

Common reed (Phragmites australis) 

Tall perennial grass up to 14 feet high often forming dense stands, with long tapered conspicuously two-ranked (up to 24 inches long and 2 inches wide), and dense much-branched purplish to brownish terminal inflorescence (8 to 16 inches long); July through September; salt and brackish marshes and freshwater tidal and nontidal marshes.

Purple Loosestrife (Lythrum salicaria)

Medium height to tall perennial herb up to 6 feet high with angled almost woody stems, entire lance-shaped leaves often having heart-shaped bases, sometimes in whorls of three, and many pink to purplish five to six petaled flowers borne in leafy spikelike inflorescence (up to 16 inches long); July through September; inland marshes, wet meadows, shrub swamps, tidal fresh marshes, and upper edges of coastal marshes.

Narrow-leaved Cattail (Typha angustifolia)

Tall grasslike perennial herb up to 10 feet high with narrow leaves (to ½ inch wide) and inconspicuous flowers borne in terminal spike (persistent through the winter) composed of two separate parts (male flowers above and female flowers below): May to July; coastal marshes mostly in brackish waters, but also along edges of salt marshes and inland marshes.-

Broad-leaved Cattail (Typha latifolia)

Has wider leaves (up to one inch wide) and a continuous terminal spike separated into two distinct parts.

SALT AND BRACKISH MARSH PLANTS OF MAINE

The following list of plants contains those species found in Maine salt and brackish marshes.  This list should be used in conjunction with Coastal Wetland Plants of Northeastern United States by Ralph Tiner to help in the identification of plant species needed to complete the Maine Citizens Tidal Marsh Guide.

galinis maritima
Seaside Gerardia

Amaranthus scanabinus
Water Hemp

Ammophila breviligulata
Marramor Beachgrass

Arenaira peploides
Seabeach Sandwort

Artemesia stelleriana
Dusty Miller

Artemisia caudata
Tall Wormwood

Aster subulatus
Annual Salt Marsh Aster

Aster tenuifolius
Perennial Salt Marsh Aster

Atriplex glabriuscula
Orach

Atriplex patula
Orach

Bassia hirsuta
Hairy Smotherweed

Cakile edentula
Sea-Rocket

Carex scoparia
Pointed Broom Sedge

Carex hormathodes
Marsh Straw Sedge

Cladium mariscoides
Twig-Rush

Distichlis spicata
Spike Grass

Eleocharis halophila
Salt Marsh Spike-Rush

Eleocharis parvula
Dwarf Spike-Rush

Eleocharis smallii
Small’s Spike-Rush

Elymus virginicus
Virginia Rye Grass

Euphorbia polygonifolia
Seaside Spurge

Glaux maritima
Sea Milkwort

Hordeum jubatum
Squirrel-Tail Grass

Hudsonia tomentosa
Beach Heather

Iva frutescens
Marsh Elder of High-Tide Bush

Juncus balticus
Baltic Rush

Juncus canadensis
Canada Rush

Juncus gerardii
Black Grass

Juncis greenei
Green’s Rush

Lathyrus japonicus
Beach Pea

Leachea maritima
Pinweed

Limonium nashii
Sea Lavender or Marsh Rosemary

Lythrum salicaria
Purple Loosestrife

Myrica pensylvanica
Northern Bayberry

Panicum virgatum
Switchgrass

Phragmites australis
Common Reed

Pinus rigida
Pitch Pine

Plantago maritima
Seaside Plantain

Polygonella articulata
Sand Jointweed

Polygonum aviculare
Common Knotgrass

Polygonum ramosissium
Bushy Knotweed

Potamogeton pectinatus
Sago Pondweed

Potentialla anserina
Silverweed

Prunus maritima
Beach Plum

Puccinellia maritima
Seaside Alkali Grass

Quercus alba
White Oak

Quercus bicolor
Swamp White Oak

Ranunculus cymbalaria
Seaside Crowfoot

Rosa palustris
Swamp Rose

Rosa rugosa
Salt Spray Rose or Rugosa Rose

Rosa virginiana
Virginia Rose

Ruppia maritima
Dtich or Widgeon Grass

Salicornia bigelovii
Bigelow’s Glasswort

Salicornia europaea
Common Glasswort or Samphire

Salicornia virginica
Perennial or Woody Glasswort

Sanguisorba canadensis
Canadian Burnet

Scirpus acutus
Hard-Stemmed Bulrush

Scirpus americanus
Three-Square

Scirpus atrovirens
Green Bulrush

Scirpus cyperinus
Wool Grass

Scirpus maritimus
Salt Marsh Bulrush

Scirpus paludosus
Bayonet-Grass

Scirpus robustus
Salt Marsh Bulrush

Scirpus validus
Gerater Soft-Stemmed Bulrush

Smilax rotundifolia
Common Greenbriar

Solidago sempervirens
Seaside Goldenrod

Spartina alterniflora
Saltwater Cordgrass

Spartina patens
Salt Meadow Grass

Spartina pectinata
Freshwater Cordgrass or Slough Grass

Spergularia canadensis
Canada Sand Spurrey

Spergularia marina
Salt Marsh Sand Spurrey

Suaeda linearis
Sea Blite

Suaeda maritima
Sea Blite

Suaeda richii
Sea Blite

Toxicodendron radicans
Poison Ivy

Triglochin maritima
Seaside Arrow Grass

Typha angustifolia
Narrow-Leaved Cattail

Typha latifolia
Borad-Leaved or Common Cattail

Zannichellia palustris
Horned Pondweed

Zostera marina
Eelgrass

Appendix E

MAP REFERENCE NUMBER 

The Map Reference Number is constructed from the Town and estuary abbreviations below plus a sequential number for each crossing in each town.  Example:  Scitterygusset Creek/Lunt Road Crossing in Falmouth is F/PR 2 – Falmouth/Presumpscot River second crossing in Falmouth (generally numbers are assigned from south and or west to north and/or east, moving downeast along the coast and clockwise around bays)

TOWNS AND CITIES:

CE- Cape Elizabeth

SP- South Portland

P-Portland

LI- Long Island

F-Falmouth

C-Cumberland

Y- Yarmouth

F-Freeport

BR- Brunswick

H- Harpswell

WB- West Bath


P- Phippsburg


TOPO QUAD NAMES:

PE- Portland East

PW- Portland West

Y- Yarmouth

F- Freeport

SH- South Harpswell

BR- Brunswick

OI- Orrs Island

BI- Bailey Island

BA-  Bath

PH- Phippsburg

SP- Small Point



TOPO QUAD NAMES:

PE- Portland East

PW- Portland West

Y- Yarmouth

F- Freeport

SH- South Harpswell

BR- Brunswick

OI- Orrs Island

BI- Bailey Island

BA-  Bath

PH- Phippsburg

SP- Small Point

Appendix F
CASCO BAY TIDAL MARSH CROSSING LISTING
Listing compiled from inspection of USGS topo maps- from Portland HeadLight to Small Point roughly from south and west to north and east. List includes all crossings of streams below first contour. Info supplemented from DeLorme atlas, nautical chart and Champion Map

M=mapped, D=Data Sheet,*=to be examined, II=Phase II data/ map ref number/ road name/ watercourse or nearest bay /remark 

V=Void- deleted from Data Base

CASCO BAY DRAINAGE
PORTLAND WEST QUAD

SOUTH PORTLAND

MD
SP/FR 1

Cottage Rd/Mill Creek


MD
SP/FR/9

S. Portland walkway (s edge of Mill Creek Park)/ Tributary of Mill Creek – marsh

MD
SP/FR/10
S. Portland walkway (s edge of Mill Creek Park)/ Mill Creek – marsh

MD
SP/FR 2

Broadway/Anthoine Creek

M  *
SP/FR 3

Public walkway at Henry St. (just e of Turner I) pond above

MD
SP/FR 4

Northeast Petroleum Terminal Causeway/Barberry Creek

V
SP/FR 5

West edge of Mobil Terminal next to Forest City Cemetery- no marsh

M  *
SP/FR 6

Mobil (rolling Mills) -Calvary Cemetery

V
SP/FR 7

Clark Pond Dam VOID-DAM

V
SP/FR 8

Long Creek w Branch? - Gravel pits VOID-NO CROSSING


MD
SP/FR 12
Kelsey St/Anthoine Creek 

MD
SP/FR 11
Kelley St/Anthoine Creek 

PORTLAND
V
P/FR 1

Stroudwater Dam VOID-DAM

`M   *
P/FR 2

Fore River-Congress St. Bridge

MDII
P/FR 3

N Division RR/Capisic Brook

MD
P/FR 15

N Division RR/Fore River Marsh, Capisic Brook, West of Maine Channel

V
P/FR 4

Creek trib to & w of Capisic along RR fill VOID – NO CROSSING

M *
P/FR 5

N Div RR/Trib Fore R w of Thompsons pt- (off end of Powsland Street)

MDII
P/BC 6

Baxter Blvd./Cheverus HS

MDII
P/BC 7

Baxter Blvd./Fall Brook

MDII
P/BC 8

Baxter Blvd./ Payson Park

MD
P/PR 9

I-295/marsh- N Deering –southern of 2 

MD
P/PR 11

I-295/marsh- N Deering –northern of 2

M  *
P/PR 10

Casco Ironworks site

PORTLAND E QUAD
FALMOUTH

M  *
F/PR 

I-295 just north of Falmouth Line

M
MF/PR 1
I- 295/trib of Presumpscot

MD
F/PR 2

Lunt Rd/Scitterygusset 

M *
F/FS 3

Pond @ Portland CC/dam??

M  *
F/FS 4

RT 88/Mill Creek Falmouth msa

M  *
F/FS 5

US RT 1/ Mill Creek


LONG ISLAND 

M  *
LI/CB 1

Fern Ave./ Fowler Beach E end

M  *
LI/CB 2

Fowler Beach W end

M  *
LI/CB 3

Harbor Grace/Fern Ave

PORTLAND

V
P/CB 12

Peaks I: Seashore Ave./stream nr Elm Tree Cove- ice pond VOID-ABOVE TIDE

M  *
P/CB 12

Great Diamond  I./ ice pond at Diamond Cove

M  *
P/CB 14

Cushing I Diane Nolan??

YARMOUTH QUAD:

YARMOUTH

V
Y/RR 1

VOID

M  *II
Y/RR 2

Prince Point Rd/ stream off Broad Cove nmsa

MD
Y/RR 3

Treatment plant Rd/tributary of Royal River

M  *
Y/RR 4

Town Landing Rd/Trib of Royal R?

M  *II
Y/RR 5

Old County Rd/Pratts Brook 

M  *
Y/RR 6

Granite St – I-295 /Pratts Brook  restricted channel?

FREEPORT

MD
F/RR 11

Old County Rd/Cousins R Trib running N  (stream between Pratts & Harvey Brooks)

MD
F/RR 8

Old County Rd/Cousins R 

MD
F/RR 9

Webster Rd/ Harvey Brook

MD
F/RR 10

Me Central RR e of Webster Rd/ Merrill Brook

FREEPORT QUAD
M  *
F/HR 1

S Freeport Rd/trib off Spar Cove

M  *
F/HR 2

S Freeport Rd/Porter Landing Pond drain

M  *
F/HR 12

Old Dam/stream running N from Porter Landing

M  *
F/HR 3

Torrey Range Rd/ trib off Porter ldg

M  *
F/HR 4

Bow St./Frost Gully Brook  (AKA Pump house Brook) repl Oct 99

M  *
F/HR 5

Bow St./Mill stream repl Oct 98

MD
F/CB 6

Burnett Rd/ Little R

BRUNSWICK

V
BR/MA 7

Flying Pt Rd/Bunganuc Stream VOID- ABOVE TIDE

SOUTH HARPSWELL QUAD
no crossings

ORRS I QUAD

V
BR   10

VOID

MD
BR/MA 11
Maquoit Rd/ stream e of Wharton Pt

MD
BR/MA 12
Rossmore Rd/stream at head of Maquoit Bay

M  *
BR/MI 13
road bet Merepoint and Simpson Pt /Miller Cr (PRIVATE)

M  *
BR/MI 14
RT 123 S from Dyers corner/stream of Middle Bay- new pond on topo?

MD
BR/MI 15 
Harpswell Neck Rd/stream at head of Middle Bay (w of 2)

MD
BR/MI 16
Harpswell Neck Rd/stream at head of Middle Bay (e of 2) dam? Pond

MD
BR/HS 19
Prince Rd /Buttermilk Cove

MD
BR/HS 17
New Gurnet Rd / stream running N from head of Buttermilk Cove


M   *
BR/HS 18
Road running E from Dyer Corner to New Gurnet Rd/ Mare Brook (private-NAS)


HARPSWELL

M   *
H/HS 4 

Rt. 123/neck at Skolfield cove to Middle Bay- new pond?

M   *
H/HS 16

Road off  Rt. 123 to High Head/stream at head of Mill Cove

MD
H/HS 2

Doughty Cove Rd.  W of Rt. 24/ stream e of Misery Hill

MD II
H/HS 3

Long Reach Lane W of Rt. 24 to Dyer Cove/Doughty Cove

MD
H/QB 1

rd E of Rt 24 to Tondreaus PT/stream at head of Orrs Cove

MD
H/QB 5

Rt. 24/stream fm Dyer Cove(e shore)

MD
H/HS 8

Rt. 24/pond S of  Reed Cove (dam)”Wilson’s Pond”

MD
H/HS 9

dam on E side of Gun Pt-“Dan’s Pond”/Gun Pt Creek


V
H/      6

VOID


MD
H/HS 10 
Shore Rd off Cundy’s Harbor Rd just N of Cranberryhorn Cem/ stream S off “Laurel Cove”  W of N end of Long I.

M
H/NM 21       
Shore Rd off Cundy's Hbr Rd /N Branch of Stream flowing into New Meadows

M
H/NM 22  
Wallace Shore Rd E off Cundy Hbr Rd /Stream flowing S into Quahog Bay


M
H/NM 23  
Wallace Shore Rd E off Cundy Hbr Rd /N Branch of Stream flowing into N Meadows

MD
H/NM 11  
Wallace Shore Rd E off Cundy Hbr Rd Stream flowing into N Meadows

MD
H/HS 12

Grover Lane off Cundy Hbr Rd E to loop (new, not on Topo)/ stream flowing S into Quahog Bay

M
H/HS 17

Mountain Road/
Strawberry Creek

M
H/HS 18

head of Widgeon Cove- new road across marsh?

M     
H/QB 24
Cundy Hbr Rd/stream just TO Quahog Bay from Cove SE of Rich Cove

MD
H/QB 23
Bethel  Pt rd/stream running s fm Quahog Bay off Tide Mill Cove- big marsh

MD
H/QB 13     
Bethel Pt Rd/pond off Hen cove

MD
H/QB 14     
dam just w of Bethel; Pt- marsh

M
H/NM 15
E Cundy Pt Road- marsh off Sandy Pt Cove



H/ HS/7

Henry Creek Way off Mountain Road/Henry’s Creek  running S from Long Reach- bridge, unrestricted

BAILEY I QUAD
H/HS 19

Marsh a S end of Lowell’s Cove on W side of Bailey I N of  Mackerel 

H/CB 20

new Road/ stream n off Ash Cove

BRUNSWICK QUAD
M  *
BR/NM 1
New Gurnet Rd/Mare Brook (private-NAS)

M  *
BR/NM 2
Road & RR on NAS/ Mare Brook (private-NAS)

V
BR/NM 3
Board Rd/Head of Woodward Cove –VOID- ABOVE TIDE

MD
BR/NM 4 
Adams Rd/head of Thomas Bay

V
BR/NM 5
Bath Rd/head of Thomas Bay- VOID -ABOVE TIDE

V
BR/NM 6
RR/head of Thomas Bay VOID -ABOVE TIDE

SMALL POINT QUAD
PHIPPSBURG


MD
PH/SP13
Route 216/ stream N from eastern arm of Cape Small Harbor, head of marsh no culvert


M  *
PH/SP 14
Flat Pt Rd/ W branch of  stream N from eastern arm of Cape Small Harbor


M  *
PH/SP 1

Flat Pt Rd/ stream N Small Pt Harbor, Bailey Beach? E of Flat Pt (W of 2) 

M  *
PH/SP 12
Flat Pt Rd/stream N from middle arm of Cape Small Harbor (E of 2) 

M
PH/SP 2

Alliquippa Rd w of  Rt 216  toward Goose Rock/ E branch of stream N fm middle arm of Cape Small Hbr -msa

M   *
PH/SP 11
Alliquippa Rd w of  Rt 216  toward Goose Rock/ stream N fm west arm of Cape Small Hbr -msa

V
PH       3

VOID

MD  II
PH/SP 4

RT 216 (Small Pt Rd)/ Eastern arm of  Cape Small Hbr msa- 

MD
PH/SP 5

Head beach Rd- beach

MD
PH/SP 6

Rd to lookout tower @ cem/ outlet of Big Pond msa

PHIPPSBURG QUAD
MD
PH/NM 8
Basin Rd/ head of Wah Tuh Pond nmsa

MD
PH/NM 10
Pine ?  Rd  at Sebasco Resort/ outlet of  Wah Tuh Pond- brackish? fresh

MD
PH/NM  9
North Creek off Tottman Cove- numerous xing msa – all above tide 

BATH QUAD
Brunswick


MD
BR/NM 8
Bath Rd/ Marsh west of New Meadow River  running NE- no culvert?


M  *
BR/NM  9
Marsh Between Bath Rd & RR tracks ?drain E along S side of RR tracks to New Meadows R.

West Bath

MD  II
WB/NM 1
Bath Rd/New Meadows R at Marina/New Meadows Inn

M
WB/NM 2
RR/ Mew Meadows R

M
WB/NM 3
Rt. 1/ New Meadows R

MD
WB/NM 4
Old Brunswick Rd (topo says “old Bath Rd”)/ New Meadows R msa

V
WB/NM 5
VOID

MD
WB/NM 6
Hill Rd/head of Mill Cove W- high

MD
WB/NM 7
Berrys Mill Rd/ Eastern head of Mill Cove- pond – perched brackish

MD
WB/NM 8
Road E off Berry Mill Rd/ to WJTO Radio Tower stream  above pond easterly off  Dam Cove Creek nmsa

MD
WB/NM 
Berry Mill Rd/ W of 2 Streams running N off Dam Cove- fresh, no marsh


WB/NM 9

Berry Mill Rd/Westernmost of 2 streams running N off  Dam Cove Creek, fresh, no marsh

KENNEBEC DRAINAGE

Bath

Ba/ken/ 1 

/Winnegance Cr

PH/Ken


/Cutting Cr



Ph/ken/15

Center Pond

Appendix G

Casco Bay Return the Tides Project: Tidal Crossing Data Sheet Phase 0
Location


Map Reference Number



Unique number:

(assigned by GIS)


Town



Topo Quad name


Water Body/Stream Name 




Street




Landmark/Location Description




Estuary

Lat/Lon of Crossing (GPS/GIS)

Topo info

NWI info

CMGE info

Air photo number

Air photo info

Road jurisdiction

Marsh ownership

Marsh Area (GIs)

Priority for study

 Comments

Appendix H

RETURN THE TIDES PROJECT: Tidal Crossing Data Sheet- Phase I Part 1

Location


Map Reference Number

(Town/Estuary/sequential no.)

Unique no. (assigned by GIS)


Town



Top Quad Name


Water Body/Stream Name 

(From Topo, if not named, get local info)



Street




Landmark/Location Description




Field visit  Information


Date/time/volunteer name(s)




Weather
      Sunny      Partly Cloudy   Overcast     Rain

Tide
      Incoming        Outgoing      Change/Slack

A Photo #1 - Reference #:




B Photo #2- Reference #:




C Photo #3- Reference #:




D Photo #4- Reference #:




E Photo #5- Reference #:




Crossing Information 

 
Remarks

Type

a)
Bridge  Culvert  Other (describe in detail)

b)
Road on Marsh  Headland to Headland

c)
Road runoff:   Onto Marsh   Into Creek


Opening: Approx. dimensions.  record shape and material of crossing structure


Nature of crossing:  Upstream

                                 Downstream
Perched culvert,  pooling,  scour, bank slumping, rubble in stream Perched culvert,  pooling,  scour, bank slumping, rubble in stream

Upstream Channel Width at Crossing
                            Distance from Crossing:

Downstream Channel Width at Crossing
                            Distance from Crossing:




Length of Crossing  over  marsh


Approx. Crossing Width (In Middle)
 Culvert length (bottom)/Bridge width (abutments)

Road  Description
1 2 3 4 lanes  curbs    paved sidewalks

Road Surface Material
Asphalt  Concrete  Gravel  Dirt  Other (describe)

Condition (1-5*) of Bridge
           1                2                 3                  4                    5

Condition (1-5*) of  Road
           1                2                 3                  4                    5

Condition (1-5*) of Culvert
           1                2                 3                  4                    5

*1. Excellent 2. Good 3. Fair 4. Poor 5. Need of Immediate Repair

PHASE I , PART 1 DATA SHEET  (continued)

MAP REF #:

Circle the Most Appropriate Response


Restriction Classification Scheme


Classification
Evidence of Flow Restriction/Erosion 
Notes

1 Upstream / Downstream
Unrestricted/ No Pooling


2 Upstream / Downstream
Flow Detained/ Slight Erosion


3 Upstream / Downstream
Minor Pooling/Erosion Present


4 Upstream / Downstream
Significant Pooling/Significant Erosion Present


5 Upstream / Downstream
Major Pooling/Major Erosion Present


Classification
Channel vs. Culvert /Opening


1 Upstream / Downstream
River Width <  Opening Width


2 Upstream / Downstream
River Width  =  Opening Width


3 Upstream / Downstream 
River Width 1.1 to 2.0x Opening Width


4 Upstream / Downstream
River Width 2.1 to 5.0x Opening Width


5 Upstream / Downstream
River Width 5.1x + Opening Width


Classification
Vegetation Comparison


1
Upstream = Downstream 


2
Upstream Slightly Different Than Downstream


3 
Upstream Different From Downstream


4
Upstream Much Different Than Downstream


5
Upstream Completely Different Than Downstream


Overall Rating =




Flood Potential
Notes:

1-High
Structures likely to be flooded if restriction removed


2- Med
Need detailed survey to determine flooding risk


3- Low
Flooding unlikely


Narrative Description and General Notes: (attach additional pages as needed)
Volunteer signature(s):

Casco Bay Return the Tides           

Instructions for Tidal Crossing Data Sheet, Phase I, Part 1

Equipment:  Field map, Phase One data sheets (one per crossing), blank paper, RTT fact sheets, pencils, measuring tape, rubber boots or mud sneakers, camera, film, clipboard, orange vest.

Part 1 is a preliminary assessment of the crossing to record its basic characteristics and determine if it is apparently restrictive.  If, after completing Part 1, you determine that the crossing is apparently restrictive, proceed to gather the more detailed Part 2 information.  The most restrictive crossings will be selected for Phase II tidal curve measurements.  For Part 1, all dimensions should  be estimated by pacing or armspan in the interest of time. These dimensions will be measured more precisely if the crossing is apparently restrictive and gets the Part 2 assessment.

Data points:

Map reference number:  Town/estuary/sequential number by town. 

Unique number- leave blank, the GIS program assigns this number automatically when the record is entered in the system

Town name:  Town, city or other minor civil division.

Topo Quad name:  use abbreviation of topographic quadrandgle   name from map reference list.

Water body/stream name:  From topo map or from local knowledge/information if not named on topo map (indicate if unmapped local name).

Street:  Name of the street crossing water body/stream.  If not a street, insert other identification such as “Guilford Rail line.”

Landmark/Location Description:  For small unmarked streams with multiple crossings, record distance and direction from a unique mapped landmark on the topo map (e.g., 0.6 miles east of US HWY 1 on Blue Point Road). 

FIELD VISIT INFORMATION:   

Tidal Conditions:  Circle approximate tide height (low, mid, etc.) and tidal current flow direction (incoming, outgoing, change/slack).


Photographs: 

#1,2: Standing on the creek bank, photograph the crossing from the upland 
(“upstream”) and seaward (“downstream”) sides. 

#3,4: Standing at the crossing, photograph the marsh looking upstream and 
downstream. 

#5: Finally take at least one overview photograph of the marsh and crossing to show the 
entire setting, this may be from a nearby high point where the road emerges onto the 
marsh. 

Instructions for Tidal Crossing Data Sheet, Phase I, Part 1, page 2

Record a description of  the locations where the photos were taken.  Record roll and photo 
number, mark and label printed photos.  Example:  “SP/FR  2: Anthoine Creek /Broadway.  
View from upland side”. 

Crossing type:  Indicate Bridge/Culvert/Other as defined. 

  
BRIDGE - A structure that spans a stream between abutments on each side and which does not have a hard bottom.  The stream flow and sediment load defines the height of the stream bottom under a bridge.  Some structures that look like bridges actually are culverts because there is a solid bottom for the channel under the structure.


CULVERT - A structure to pass water under a road or other crossing which has a bottom as well as sides and a top.  A culvert’s bottom, unless it is set sufficiently deep so that the stream bed establishes equilibrium above the culvert bottom, artificially raises the stream bed height and restricts flow at lower tide levels.  Culverts are commonly made of round or oval pipe, or of concrete, often in box section.  One or more pipes or boxes may be installed at a single crossing. Record shape, size and construction material for each culvert forming the crossing.

OTHER- If the crossing is neither a culvert nor a bridge, (anything else such as a dam, flume, spillway, fish ladder, ditch, etc.) describe it in detail and 
sketch it.

Road on Marsh:  Does the road approach the crossing on fill placed on the marsh surface, or does the crossing go from headland to headland (no fill on marsh)?  Circle appropriate choice.

Road Runoff:  Note and describe how road runoff is directed at the crossing and approaches. Freshwater runoff directed onto the marsh can damage it. 

Dimensions of opening:  Record height and width of opening (smallest dimension) or diameter if round.  If  there are multiple culverts, note number of culverts and the dimensions of each.  Also note material: for culverts:CIP- corrugated iron pipe, iron pipe,  corrugated plastic pipe, concrete pipe, concrete box etc. For bridges, note the clear opening width and height (to the lowest point on the bridge or other objects such as pipes under the bridge.

Upstream/Downstream Channel Width:  Restrictive bridges and culverts often cause substantial erosion of stream banks, especially near the restriction.  Measure the channel width at a point beyond any erosion that may be due to increased current speed through the restriction.  Except for very small creeks (less than 10’ wide), fifty feet from the crossing is a minimum distance.  Note the distances, upstream and downstream, from the crossing where the measurements were taken and indicate location on sketch.  If possible, measure at equal distances upstream and downstream from the crossing.

Defining channel width:  Many tidal creeks have gently sloping banks, making “channel width” hard to define.  For this study, measure channel width from the high marsh/low marsh dividing line on each side of the creek.  This is typically the upper limit of Spartina alterniflora. Note any difficulties in measuring width.

Nature of Crossing:   note and circle  all applicable features.

Instructions for Tidal Crossing Data Sheet, Phase I, Part 1, page 3

Length of crossing over marsh:  Estimate the length of the crossing from upland to upland along the centerline of the road or other feature.

Crossing width:  Estimate the entire width of the fill on the marsh surface immediately adjacent to the crossing. 

Culvert length/Bridge width:  Pace off the total length of the crossing along the centerline of the stream and record approximate width.

Road description:  Circle all applicable road features.

Road Surface Material:  Note type of material such as asphalt, concrete, gravel, dirt, other (describe)

RESTRICTION CLASSIFICATION SCHEME

Evidence of Flow Restriction/Erosion:  As you visually assess the crossing, characterize the bank erosion and pooling and circle an appropriate classification for upstream and downstream. 

As with any ranking approach, objectivity is difficult to maintain, especially when first starting.  When ranking the degree of bank erosion, the lowest scores should be given to those sites that most closely resemble natural stream conditions.  This resemblance can be determined by studying the surrounding downstream conditions and similar streams that are not affected by road crossings.  As you observe more, you will become familiar with typical conditions.  Highly eroded sites will show bank failure or slumping; wide, rounded creek pools; and the build‑up of rubble and riprap in the streambed.

Channel vs. Culvert Opening:  Use the dimensions recorded above to compute the crossing ratio and circle an appropriate classification for upstream and downstream. 

Vegetation Comparison:  Analyzing the differences in vegetation from upstream to downstream can take a trained eye, especially since the differences may be subtle. Moreover, the differences may not be related to a restriction of salt water.  Visually assess the habitat both upstream and downstream and record any difference in frequency of salt‑tolerant and salt‑intolerant plant such as common reed (Phragmites australis) or freshwater species such as cattails (Typha sp.) and common loosestrife (Lythrum Salicaria).  In extreme cases, the habitat may evolve into shrub or forested swamp, and the former wetland may be invaded by upland species.  Circle appropriate classification for upstream and downstream areas.  Refer to the plant handouts for additional information.

Rank flood potential as follows:


High- 

High probability that structures near the marsh will be flooded if the restriction is removed.


Medium- 
The potential for induced flooding can be ascertained only through detailed engineering field surveys.

Low-
There are no structures located near the marsh or the structures present are so high above the marsh that induced flooding   is highly unlikely


Instructions for Tidal Crossing Data Sheet, Phase I, Part 1, page 4

Narrative comments: Write a very brief narrative description of the crossing, the associated marsh and surroundings. Comment on any special features not apparent from the data recorded above which might make this crossing or marsh a candidate for closer study or restoration.  Historic information and local knowledge about the site, its use (bird watching, hunting, harvesting, launching, etc.) and local value may be significant. 






APPENDIX I

RETURN THE TIDES PROJECT:  Phase I Tidal Crossing Data Sheet, Part 2

Location


Map Reference Number

(Town/Estuary/sequential no.)


Town




Water Body/Stream Name 

(From Topo, if not named, get local info)



Field visit  Information 
(mark N/A if same as Part 1)

Date/time/volunteer name(s)


Weather
      Sunny      Partly Cloudy   Overcast     Rain

Tide
      Incoming        Outgoing      Change/Slack

Plan View Sketch


                              1”=

      North        Approximate Scale (Feet)

                                                                                                                                                     



Volunteer  Signature(s):

PHASE I , PART 2 DATA SHEET  (continued)

MAP REF #:

Crossing Information  (MEASURED)

 
Remarks

Dimensions of Opening: Height, Width, Diameter (if Applicable) Include Sketch.

Shape and material of crossing structure




Upstream Channel Width at Crossing
                            Distance from Crossing:

Downstream Channel Width at Crossing
                            Distance from Crossing:

Height of Creek Bottom to Culvert Bottom, Upstream 


Height of Creek Bottom to Culvert Bottom, Downstream


Height of Creek Bottom to Road, Upstream


Height of Creek Bottom to Road, Downstream


Length of Crossing  over marsh


Crossing Width (In Middle)
 Culvert length (bottom)/Bridge width (abutments)

Road Surface Width (In Middle)


General Notes: (attach additional pages as needed)
Casco Bay Return the Tides           

Instructions for Tidal Crossing Data Sheet, Phase I, Part 2

Part 2 is a more detailed assessment of crossings that the Part 1 assessment indicated as apparently restrictive.  Because these crossings are of greater concern, information is collected in more detail and dimensions are measured rather than estimated.

Location:  Insert Map reference number, Town name and Water body/stream names from Part 1 data sheet.  Also, insert Field visit information if different from Part 1.

Sketch:  Make a "bird's eye view" sketch of the site, with notable features labeled and upstream and downstream sides indicated.  Indicate which direction is north and the approximate scale of the sketch.  The sketch should show road, fill, crossing, scour pools, marsh, upland, road drainage and incorporate buildings, vegetation types, and crossing configuration. 

Dimensions of opening:  Record height and width of opening (smallest dimension).  If multiple culverts, note number of culverts and the dimensions of each. 

Upstream/Downstream Channel Width:  Restrictive bridges and culverts often cause substantial erosion of stream banks, especially near the restriction.  Measure the channel width at a point beyond any erosion that may be due to increased current speed through the restriction.  Except for very small creeks (less than 10’ wide), fifty feet from the crossing is a minimum distance.  Note the distances, upstream and downstream, from the crossing where the measurements were taken and indicate location on sketch.  If possible, measure at equal distances upstream and downstream from the crossing.

Defining channel width:  Many tidal creeks have gently sloping banks, making “channel width” hard to define.  For this study, measure channel width from the high marsh/low marsh dividing line on each side of the creek.  This is typically the upper limit of Spartina alterniflora.  Note any difficulties in measuring width.

Height from creek bottom to culvert bottom:  Culverts with bottoms that are above the natural level of the creek bottom may cause tidal delay and pooling.  Record the height of the culvert bottom from the creek bottom.

Length of crossing over marsh:  Measure the length of the crossing from upland to upland along the centerline of the road or other feature.

Crossing width:  Measure the entire width of the fill on the marsh surface immediately adjacent to the crossing.  For busy roads estimate this measurement and note if estimated.

Culvert length/Bridge width:  Measure the total length of the crossing along the centerline of the stream.

Road surface width:  Measure the width of the paved or traveled road surface.

Instructions for Tidal Crossing Data Sheet, Phase I, Part, page 2
Narrative comments:  Write a brief narrative description of the crossing, the associated marsh and surroundings.  Try to capture the essence of the site, considering the following factors as they may be applicable:  overall value and appeal of the site or extent of degradation (“a little gem of a marsh in an unexpected spot,” “a sodden, stinking mess of putrid trash”), aesthetic value from a wildlife (birds, fish, shellfish, mammals) or landscape perspective (invasive plants, viewshed, etc.), public visibility, educational potential, nature of the surrounding area, potential for restoration and benefits of restoration, potential issues relating to restoration and anything else that may be of interest or helpful in describing the site and its restoration potential.  Historic information and local knowledge about the site, its use (bird watching, hunting, harvesting, launching, etc.) and local value is very helpful. 

APPENDIX J

  RETURN THE TIDES PROJECT: Tidal Crossing Data Sheet- Phase II

  REFER TO INSTRUCTION SHEET FOR DETAILED INSTRUCTIONS
Location  
(copy from Phase I data sheet)

Map Reference Number



Unique number:

(assigned by GIS)




Town




Water Body/Stream Name 




Street




Landmark/Location Description




Field visit  Information


Date/time/volunteer name(s)


Weather (circle applicable terms)
      Sunny      Partly Cloudy   Overcast     Rain              

Tide (from tide table)
      High                               Low:

Water Levels : 

Time 

(Hours: Minutes)
Measure approx every 2 

 Height Upstream

(Inches)
 hours

Height Downstream

(Inches)

 



 



 



 







 
 


Sketch of Reference Points in Relation to Site

 

                        1”=          ‘                                 

   North      approximate scale (feet)   

                                    1”=

     North        Approximate Scale (Feet)

                                                                                                                                                         

General Notes (continue on back):

Casco Bay Return the Tides           

Instructions for Tidal Crossing Data Sheet, Phase II

Phase II is a detailed measurement of the tidal heights at crossings that the Part I assessment indicated to be apparently restrictive.   It is important to get a set of measurements spread over 12 hours so, in order to do all the measurements in daylight you will need to start about 7 AM!

Field equipment: Phase 2 data sheet with site info, location map, Phase 1 data sheet, Return the Tides Fact sheets, clip board, sharp pencils, weighted tape measure, yardstick, bug juice, sturdy shoes 

DETAILED INSTRUCTIONS FOR COMPLETING DATA SHEETS (see sample attached): 

Location: If necessary, insert Map Reference Number, Town name and Water body/stream names from Part 1 data sheet, also insert Field visit information, note unusual weather conditions such as storm, heavy rain, or strong wind which might affect water level.

Determining Reference Points: Unless reference points have been pre marked, reference points need to be defined on both the upstream and the downstream side of the bridge or culvert. The reference points should be chosen near the middle of the channel, to ensure that your measurements will catch the low water. Reference points should be marked with a small spot of paint or colored chalk. It is important to mark the reference point clearly, for each successive measurement should be performed from the exact same point. A weighted tape measure or a carpenter's tape (for smaller sites) should be used to measure the distance between the water surface and the reference point for both upstream and downstream reference points at each crossing. 

Sketch: Referring to the Phase 1 Sketch, make a  simple "bird's eye view" sketch of the site, Showing the reference points used to measure the tidal heights, include enough detail so that the reference points can be relocated on a later occasion.

Measuring the Tide: The rise and fall of the tide is measured as the distance between the water surface and your reference points. The measurements need only be to the nearest inch, A total of 6 measurements timed approximately 2 hours apart need to be collected during one day. Timing your 6 measurements at 2‑hour intervals allows you to record an entire tide cycle. It is not important that the measurements are taken exactly 2 hours apart, as 15 or 20 minutes either way will not effect the computation of the tidal range. It is important to note the exact time at which each measurement is taken, however. If there is not water at the crossing, measure to the bottom of the channel and describe where the water is in a note- such as “ no water on downstream side, water is out of sight across tide flats”

THINGS TO REMEMBER

Collect complete and ACCURATE data – it’s better to abort readings than to collect inaccurate data

Measure to nearest inch 

Read measurements directly off tape

Record exact time of reading

Reference points need not be at same height 

Measure with the bottom of the tape just touching the water (making ripples on surface)

Clean out trash to get a clear water surface

Describe any problems in a detailed comment on your data sheet; also include any other observations or comments about the site and your measurements that may be helpful.


When you are finished, please make copies of your data sheets and mail the original sheets to me in the envelope provided in your package. Save the copies in case the originals get lost in the mail.
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