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Introduction

This document provides a detailed overview of the information that must be included in a Work Plan for Restoration and Enhancement projects under the Maine Natural Resource Conservation Program (MNRCP). Work Plans are required for all MNRCP-funded projects with a restoration or enhancement component. The guidance in this document is based on the U.S. Army Corps of Engineers New England District Compensatory Mitigation Guidance (a full copy of which can be found online). All sections (A-O) described below should be addressed in the Restoration/Enhancement Work Plan, or an explanation included as to why the section is not appropriate. 
Restoration and enhancement are the most common types of active mitigation carried out in MNRCP projects.  Creation is another type of mitigation but is much less common.  These guidelines specifically refer to restoration and enhancement projects but they may be used for all three types of projects.  Additional information may be necessary for creation projects. 

Restoration, enhancement and creation as used in MNRCP are specifically-defined regulatory terms.  Restoration involves returning natural/historical conditions to a former aquatic habitat that has been degraded and no longer functions as an aquatic habitat.  A typical example of restoration is returning to wetland conditions a former wetland area which had been filled, drained, or excavated so that it no longer qualified as a wetland.  Examples of stream restoration are dam removal, daylighting a piped stream and removal of a concrete channel.  Restoration results in a gain in resource acreage or linear feet.  Restoration is the preferred form of compensatory mitigation funded through MNRCP, as it generally has the greatest likelihood of successfully replacing impacted aquatic resource extent and functions. 
Enhancement is defined as restoring degraded functions of an existing wetland. Degradation may result from infestation by invasive species, partial filling that does not create upland, deliberate removal of woody species (natural changes such as flooding and subsequent demise of trees as a result of beaver activity is not degradation), partial draining, etc. Enhancement yields some replacement of functions based on types of functions enhanced and/or degree of functional enhancement, but it generally does not result in the replacement of lost aquatic resource extent (acreage or linear feet).  

Creation involves the transformation of upland to an aquatic resource such as wetland at a site where there is no evidence that it was previously aquatic habitat.  
See the Definitions in Appendix C and the References in Appendix F for further information.   
Resources covered by MNRCP include freshwater and coastal wetlands, rivers, streams and brooks, lakes and ponds, inland and coastal waterfowl and wading bird habitats, vernal pools and vernal pool critical terrestrial habitat.
In creating the Restoration/Enhancement Workplan, there may be situations where some of the sections listed below are not pertinent for a specific project.  This should be stated in that section and the rationale for it not being applicable explained.  For example, grading plans and information on topsoil are not included because the work is enhancement with no grading proposed.
A.
General Project Information
	MNRCP Project Name:
	

	Location:  
	

	MNRCP Project Summary:
	Provide a very brief overview of the MNRCP Project, with specific attention to the role of restoration and/or enhancement in the project, and the current status

	Restoration Work Plan Title:  
	

	Plan Preparer:  
	

	Plan Date:  
	

	Permit Number(s), if applicable*
	


* NOTE: MNRCP projects may require a permit from the Maine Department of Environmental Protection and/or the US Army Corps of Engineers. Your Work Plan cannot be carried out without required permits.
B.
Current Condition: Please describe the original habitat types and the current habitat conditions of the MNRCP Project site as a whole, with particular attention to the following.  
1. 
Impacted resource(s):  Describe the impacted resource(s) on the MNRCP Project site that will be restored or enhanced through this work, including the type of impact and acreage impacted.  Label each area clearly and include a map showing the location of these areas.

If the impacted resource is a wetland, describe the wetland class(es) at the impact site(s) using Cowardin (as in the National Inventory of Wetlands (NWI) http://www.fws.gov/wetlands/ ) and/or the hydrogeomorphic classification systems outlined by the US Army Corps of Engineers (http://el.erdc.usace.army.mil/elpubs/pdf/wrpde4.pdf).   For example:  Area (x) is an area within a scrub-shrub wetland (PSS1E) where gravel fill and debris have been dumped.  The impacted area covers approximately 20,000 square feet. 
If the impacted resource is a river, stream or brook, provide linear feet impacted and average stream width.  Describe the current impacts to the stream including impact type, impact on flow, gradient, sinuosity, fish or invertebrate populations, etc.   For example:  stream was ditched along a 300’ foot length with an average width of 25’and riparian vegetation was removed, resulting in straightening and widening of the stream bed, decreased flow rate, disconnection from its floodplain, removal of riffles and pools, and warming of the stream.
If the impacted resource is a vernal pool, describe the vernal pool(s) size, vegetation, type of impact, size of impact area, hydroperiod (the timing and duration of seasonal inundation and drying in a typical year, which influences species composition and abundance), and any available information on pool productivity (e.g., egg mass count or other information on species use).  Although the pool depression may contain limited or no woody vegetation, a surrounding intact forested canopy cover provides shading, leaf litter for nutrients, and woody debris for protection and egg attachment sites within the pool.  Removal of the shade of the tree canopy can heat up the air, soil, and water in the pool, change the period of time that water remains in the pool, and influence which species can survive there.  
2. 
Current wetland/resource functions and values on site:  Wetland functions and values are described in Appendix D.  Functions and values may be curtailed by the current impact(s), or altered because of changes caused by the impact(s), such as tidal or stream flow restriction.  When performing functions and values assessments, include additional information to support the rationale for how this resource is providing the stated functions and values.  Simply stating “wildlife habitat” or “fishery habitat” is inadequate.  Provide indicator species for the habitat type such as forest-dwelling migratory birds or spotted salamanders and/or wood frogs for a vernal pool.
3. 
Existing wildlife use:  Include information on any probable state and federal endangered species and/or indicator species for the habitat type such as wood frogs, Blandings turtles, bird species, etc. found on the site, as well any information on other wildlife use of the site.

4. 
Existing soil conditions:  Describe soil types present on the site, degree of compaction, etc.  NRCS has soil survey data online: http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm.  
A list of the availability of the Maine soil surveys online can be found at : http://www.nrcs.usda.gov/wps/portal/nrcs/surveylist/soils/survey/state/?stateId=ME
5. 
Existing vegetation in impacted area(s):  Describe the existing vegetation on the site including a list of species, dominant species, density, community types, and community structure.  Specifically note the presence and extent of any invasive species.
C.
Restoration Area(s):  Provide the following for each area where restoration and/or enhancement will take place.
1. Restoration and/or Enhancement Activities:  Describe the type of activities, method, purpose and acreage proposed at each site.  Include Latitude/Longitude of restoration/enhancement area(s) and a detailed map of each area.
a. Wetland Classes: If wetland restoration/enhancement is planned, describe the wetland classes (e.g., Cowardin and hydrogeomorphic classification) that are intended/expected at each site when work is complete.
b. Stream Characteristics: If stream restoration/enhancement is planned, describe the nature of the restoration/enhancement including length and width of stream included in the work, nature of banks, normal seasonal flows, gradient, sinuosity, bed load, lengths of riffles and pools, and adjacent landscape. 
c. Description of any other MNRCP resources to be included in restoration/enhancement work.

2. Functions and Values:  Describe both site-specific and landscape level functions and values proposed at each site.  Wetland functions and values are described in Appendix D.  When performing functions and values assessments, simply stating “wildlife habitat” or “fishery habitat” is inadequate.  Additional information needs to be provided.  Provide indicator species for the habitat type such as forest-dwelling migratory birds or fairy shrimp and/or wood frogs for a vernal pool.
3. Target fish and/or wildlife species:  Describe species of particular interest in this plan.  This is of particular importance if the work involves vernal pools; however, there may be other state and federal endangered species and/or indicator species for the proposed habitat type such as wood frogs, Blandings turtles, bird species, etc. 
4. Reference site(s):  It is useful to identify an unimpaired or minimally impaired resource of similar type within the same landscape setting (HGM type) to use as a comparison.  Seek to duplicate the features of the reference wetlands.  Restored areas should have variability (elevation and size) similar to the reference area.  When practicable, they should take into account the expected stages of aquatic resource development.
5. Design Constraints:  Frequently, restoration/enhancement designs are constrained by landscape features or public issues that control or otherwise influence the design and/or monitoring and remediation of the mitigation area.  Such constraints need to be explained in detail.  If there are no constraints (rare), that should be stated in the plan.  For example, use of herbicides and/or biological controls may require a state permit or encountering ledge may require plan changes.
6. Construction oversight:  To ensure that someone with expertise in the specific aquatic resource(s) being restored/enhanced provides construction oversight for the project, the following language should be included in the narrative portion of the restoration plan:   
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“A wetland scientist/coastal habitat scientist/stream scientist [choose appropriate for project] shall be on-site to monitor construction of the aquatic resource restoration area(s) to ensure compliance with the Restoration Work Plan and to make adjustments when appropriate to meet restoration goals.”
7. Project construction timing:  Timing may be influenced by the growing season, availability of equipment or materials, requirements of any permits, etc.

8. Responsible parties for all aspects of project:  Identify all parties responsible and their roles for the implementation, performance, and long-term management if permanent preservation is not part of the overall MNRCP project.
9. Threat to Aircraft:  Is there any potential to attract waterfowl and other bird species that might pose a threat to aircraft?  Restoration/enhancement sites near airports are of concern to the Federal Aviation Administration.   Indicate how far the nearest airport is from the site. 
D.
Hydrology

1. 
Adequate hydrology:  Supply evidence of adequate hydrology to support the desired resource. Reestablishment of natural hydrology is encouraged; active engineered devices or structures are discouraged.  When natural hydrology is not feasible, consider passive structures to sustain the desired hydroperiod over the long term. Avoid designing a system that depends on water-control structures or other infrastructure that must be maintained in perpetuity in order to provide the necessary hydrology.  Emphasis should be on establishing naturally variable hydrology. This includes fluctuations in water flow, depth, duration, and/or frequency.  Hydrology within the project site should be comparable to a reference aquatic resource within the same landscape setting (HGM type).
2. 
Water source(s):  Indicate in the plan if the water source is groundwater, surface runoff, precipitation, lake and/or stream overflow, tidal, and/or springs and seeps.  Provide substantiation (e.g., well data, adjacent wetland conditions, stream gauge data, precipitation data).  
E.
Grading Plan

1.
Plan View: Please provide plans for the restoration/enhancement areas that meet the following specifications.
a. Existing grade elevations and proposed grading plans.

b. Microtopography.  Natural wetland systems, particularly those with trees and/or shrubs, typically have an intricate pattern of topographic relief.  Where microtopographic variation is planned (such as in a forested wetland), the proposed maximum differences in elevation should be specified.  The plan does not need to show the locations of each pit and mound as long as a typical cross-section and approximate number of pits and mounds is given for each zone.  Restored areas should have variability (elevational and size) similar to that found in a similar natural area or a suitable reference area.  For streams, some of the relevant information includes planform geometry, channel form, watershed size, design discharge, length, sinuosity, riffles/pools, and floodplain.
c. Scale is in the range of 1”=20’ to 1”=100’.

d. All items on the plan are legible.  Electronic documents of suitable quality are encouraged.

e. Plans have a bar scale.

f. The drawings show the access for maintenance and monitoring.

2. 
Cross Sections:  Include representative cross-sections showing the existing and proposed grading plan, expected range of shallow groundwater table elevations or surface water level consistently expected.   Cross-sections should include key features such as upland islands and pools.  They should extend beyond the restoration/enhancement site into adjacent wetlands and uplands. 
3. 
Soil Compaction:  Soil compaction by heavy machinery may adversely affect plantings and/or may result in perching of water.  Therefore, efforts should be made to minimize soil compaction area during grading of the restoration/enhancement site.  If use of heavy machinery cannot be avoided, compaction must be addressed by disking or some other treatment to loosen the soil surface.  Finer grained soils are more susceptible to compaction than more coarsely grained soils, so clayey soils should not be worked at all except in extremely dry condition.  Similar consideration should be given while spreading the topsoil.
F.
Topsoil or Substrate
1. 
Proposed source of topsoil or substrate material:  Topsoil and substrate material for restoration/enhancement sites can be a source of invasive species seeds.  Provide information on the source and the likelihood that such seeds could be in the material.
2. 
Depth:  Twelve or more inches of natural or manmade topsoil should be present in all freshwater wetland restoration and some enhancement areas.   Exceptions might be permanently or semi-permanently inundated or saturated areas and turtle nesting areas.   Rationale for less than 12 inches should be provided.  Manmade topsoil shall consist of a mixture of equal volumes of organic and mineral materials.  Well-decomposed clean leaf compost is the preferred soil amendment to achieve these standards.  Note that “clean” refers both to a negligible amount of physical contaminants such as plastic and to the lack of chemical contaminants that might pose a hazard to plants or animals. If other soil amendments are more readily available than clean leaf compost, they can be used to meet the requirement for the appropriate percent organic carbon content.  Note, however, that compost or other organic matter should be clean and free of weed seeds, specifically the seeds of the species listed in Appendix E.  Commercial peat is not recommended for soil amendments as its harvesting methods are generally destructive to wetlands.  Caution should be used when using non-commercial peat salvaged from project impact sites as the chemical composition of that material may not be adequately buffered against phytotoxic levels of pH.  Note that the term “loam” that is frequently used for the material spread on a project site after subsoil grading is a landscaping term.  In soil science, the term refers to a specific texture of soil comprised of specific amounts of sand, silt, and clay particles.  The landscaping term is not a scientific term and should be avoided.

3. 
Appropriate organic content of topsoil:  Natural topsoil proposed to be used for the restoration/ enhancement of wetlands should consist of at least 4-12% organic carbon content (by weight) (or 9-21% organic matter content), with the percentage specified. Manmade topsoil used for the restoration/enhancement of wetlands should consist of a mixture of equal volumes of organic and mineral materials.  This may be accomplished by adding a specific depth of organic material and disking it in to twice that depth.  The actual measured organic content of the topsoil used should be provided in the as-built plan submitted with the first monitoring report.  Manufactured soil may also have to be tested for contaminants.
4. 
Storage of soil/substrate materials:  All materials stockpiled on site must be maintained in such a way as to avoid erosion and sedimentation.  Measures should be taken to maintain moisture in the soil.  Avoid stockpiling compost organics in piles over 4 feet in height.
5. 
Tidal Wetlands:  There is no recommended standard for substrate organic content in tidal wetlands, but it is recommended to match that of a nearby reference tidal wetland.

6. 
Vernal Pools:  Appropriate amounts of leaf litter and other decaying organic materials are needed to provide adequate habitat in the pool(s).  Source and location should be specified.

G.
Erosion Controls

1. 
Erosion controls such as silt fence or hay bales may be appropriate around work areas.

2. 
Stockpiles should be covered with a material that prevents erosion (tarps, erosion control mat, straw and temporary seed, depending on size and duration of storage)

3. 
The protection measures listed above should be inspected and repaired regularly (weekly), as well as prior to (to the extent possible) and after storm events.
4. 
The erosion control removal deadline should be specified in plan.  Removal should be as soon as the site is stable but before the end of the monitoring period.  

H.
Planting Plan
Planting and/or seeding are generally appropriate for a restoration/enhancement site, as determined through consultation with the MNRCP.  When planting is proposed as part of the plan, the guidelines below should be followed.

1. 
Scientific Names:  All plans and supporting documents should use scientific names.  The use of scientific names ensures that all involved have the correct understanding of the species of plants proposed to be planted or seeded.
2. 
Native Plant Materials:  Proposed plant materials should be native and indigenous to the area of the site(s).  Invasive species, non-native species, and/or cultivars should be avoided.   Although the use of non-native species is typically discouraged, there are situations where such use may be appropriate such as using Secale cereale (Annual Rye) to quickly stabilize a site.  The species should be noted and the reason for their use explained.  No cultivars shall be used.  Beware of stock identified as a native species which is actually a cultivar or non-native species (e.g., there have been numerous instances around New England of Alnus incana or Alnus rugosa labels appearing on seedlings of non-native Alnus glutinosa).  Non-native or otherwise unacceptable species are listed in Appendix E and are not to be included as seed or planting stock in the overall project.  
The following stipulation must be included in the Restoration Work Plan, either in the plan view or in the narrative portion of the plan:

To reduce the immediate threat and minimize the long-term potential of degradation, the species included on the “Invasive and Other Unacceptable Plant Species” list in Appendix D of the Maine Natural Resource Conservation Program Restoration Work Plan Guidance shall not be included as planting stock in the overall project.  [image: image3.png]Il



Only plant materials native and indigenous to the region shall be used (with the exception of [specify]).  Species not specified in the plan shall not be used without prior written approval from MNRCP.  

3. 
Community classification:  Vegetation community types or zones should be classified in accordance with Cowardin, et al. (1979) or other similar classification system.  If another classification system is used, an explanation of terms should be included.
4. 
Plan view drawings:  A plan view drawing should show where the various species are proposed to be planted.  Since showing each individual plant is neither practical nor realistic, this may be illustrated with areas of uniform species composition and the number of plants or rate of seeding within the polygon.  The scale should be in the range of 1”=20’ to 1”=100’, depending on the size of the site
5. 
Cross-section plans:  Cross-sectional drawings should include identification of vegetative community zones (e.g., forested, shrub swamp, etc.).  This can be combined with the plans required for grading if they are not too complex.  
6. 
Wetland zones:  More than 50% of the plantings proposed in each zone should be structural determinants for the community type designated for that zone.  Although the prevailing hydrology will ultimately influence the type of wetland that will develop, plantings “jump start” the project.  When determining species to plant, considerations should include the tendency of some species to volunteer promptly whereas others may take years to move into a site.  Determine whether it is preferable to include rapidly establishing species to help prevent invasive species problems or to emphasize planting species unlikely to “volunteer” during the monitoring period.
7. 
Woody stock:  Any woody stock proposed should be planted in densities not less than 600 trees and shrubs per acre, including at least 400 trees per acre in forested cover types.  Woody planting densities may require adjustment depending upon the goals of the Restoration Work Plan and the ‘reference wetland’ used to develop the habitat goals.  For example, if the primary goal for a particular creation site is flood storage and there is minimal need for wildlife habitat but there is interest in developing a woody component in the flood storage area, the density may be reduced.  Also, if the wetland type desired is a dense thicket, the density may need to be increased. 
8. 
Herbaceous stock:  Where uniform coverage is anticipated, herbaceous stock should be proposed to be planted in densities not less than the equivalent of 3 feet on center for species which spread with underground rhizomes; 2 feet on center for species which form clumps. 

9. 
Seed mix:  The list of species proposed in seed mixes should not include any species in the list of invasive and unacceptable species in Appendix D.  Similarly, non-native genotypes and cultivars should not be used. 

10. Relocation of plantings:  Plantings may be relocated when appropriate.  The following stipulation shall be included in the Restoration Work Plan, either in the drawings or in the narrative portion of the plan:

[image: image4.png]


During planting, a qualified wetland professional may relocate up to 50 percent of the plants in each community type if as-built site conditions would pose an unreasonable threat to the survival of plantings installed according to the Restoration Work Plan.  The plantings shall be relocated to locations with suitable hydrology and soils and where appropriate structural context with other plantings can be maintained.  
11. Irrigation:  Irrigation is solely a temporary measure to enhance the success of vegetation establishment, not to provide hydrology.  The use of irrigation for woody plantings should be considered for the first one or two growing seasons after planting due to the unpredictability of short-term local hydrologic conditions and the need for additional care to establish new plantings.  Equipment (e.g., pipes, pumps, sprinklers) must be removed and irrigation discontinued no later than the end of the second growing season unless the MNRCP concurs with extended irrigation.  In this situation, the monitoring period shall be extended an equivalent time period.  
12. Use of Mulch:  The use of mulch around woody plantings is strongly encouraged, and may be required, to reduce the need for irrigation and to keep down herbaceous vegetation in the immediate vicinity of each plant for a couple of years.  There are at least two methods available:  biodegradable plastic or fiber (which should be stapled or staked to the ground) or organic mulch.  Note that organic mulch is not considered to be part of the organic content of the topsoil and it should not be used in locations that will be inundated as it may float away.  Suggested specifications for organic mulching are as follows:

1. Mulch balled and burlaped or container-grown trees and shrubs in a 3' diameter circle approximately 2" deep.

2. Mulch bare-root woody planting in an 18" diameter circle approximately 2" deep.

13. Tidal Wetlands:  Planting zones should be based on species requirements and a tidal datum. Each species must be planted at the appropriate elevation for that species and at the proper depth.  Following grading, a survey shall be conducted to determine if supplemental backfill materials need to be placed to achieve required elevations for planting.  If necessary, supplemental backfill shall be applied and then allowed to settle for a minimum of six tidal cycles prior to planting.  

The elevation of low marsh should be identified and considered in the design and should be provided in the plan. Low marsh plants should be planted between mean tide level and mean high water. High marsh plants should be planted between mean high water and spring high water. Salt hardened plants are most likely to survive. Plant storage on site should be kept short (less than 2 weeks). Planting densely (i.e., on 12 inch centers) will encourage the site to provide habitat and some water quality functions more quickly.  A nitrogen-rich slow-release fertilizer may be added to each planting hole prior to closing.  Salt marsh cordgrass (Spartina alterniflora) is shade intolerant, so it should not be planted in shady areas or, if a Restoration Work Plan involves planting a riparian buffer, trees should not be planted within 20 feet of a salt marsh restoration area.  Additionally, salt marsh cordgrass is recommended to be planted on 18-inch centers, 2 culms per hole.  Also, in areas with geese, a goose exclusion system is very important during the plant establishment period.
If planting of eelgrass is proposed, contact MNRCP for additional guidelines.
14. Vernal pools:   Adequate shade is essential for vernal pool habitat.  Describe existing shade species and specify if plantings will be needed to provide the necessary shade to the pool.  There also should be adequate places for attachment of egg masses for vernal pool species.  Typically, these are the woody stems of shrubs or woody debris.  Explain and describe proposed attachment provisions.
I. Coarse Woody Debris and Other Features 
Coarse woody debris includes such materials as logs (ideally, a mix of hardwoods for longevity and softwoods), stumps, smaller branches, and standing snags but not woodchips or mulch made from wood.  Placement of this material is generally inappropriate in tidal or frequently flooded environments, and may not be appropriate for some herbaceous systems.  As much as possible, these materials will be in various stages of decomposition.  Where floodwaters are a factor, it may be practical to anchor or partially bury snags and other larger components of woody debris.

When restoration/enhancement includes a component of forested or scrub-shrub habitat, the design should include plans for a continuum of coarse woody debris, including snags (standing dead trees).  This continuum should include a full range of sizes, including small twigs and brush, not merely larger logs, stumps, and snags.  Woody debris also plays an important role in vernal pool habitat by providing egg mass attachment sites in the pool basin and terrestrial refuges in the adjacent terrestrial habitat.

Frequently the inclusion of scattered various sized boulders, as well as woody debris, is an appropriate method of increasing structure and habitat in a site.  NOTE:  if not properly screened by a wetland scientist, such debris can be a source of invasive species.
Where appropriate, the following language should be included in the Restoration Work Plan, either in the drawings or in the narrative portion of the plan:
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A supply of dead and dying woody debris shall cover at least 4% of the ground throughout the project site after the completion of construction of the project site. These materials should not include species shown on the list of invasive species in Appendix D of the Maine Natural Resource Conservation Program Restoration Work Plan Guidance
J.
Invasive and Noxious Species  
Invasive species often get a foothold along project drainage features where the dynamics of erosion and accretion prevail.   Soils disturbed by projects are also very susceptible to invasion by undesirable species.  Invasion on exposed mineral soils may result from excavation or filling.  In addition, construction equipment can be a source of contamination and should be thoroughly cleaned prior to arrival on the project site.  The US Department of the Interior, Bureau of Reclamation has a manual which describes methods for cleaning equipment to prevent the spread of invasive species:  EquipmentInspectionandCleaningManual2010.pdf
Because of the pervasiveness of invasive species in New England and the damage they do to aquatic resources, the Restoration Work Plan must include an Invasive Species Control Plan (ISCP).  More information on ISCPs is available on New England District’s Regulatory webpage - http://www.nae.usace.army.mil/Portals/74/docs/regulatory/InvasiveSpecies/ISCPGuidance.pdf. 
The ISCP should include:

1. 
Risks: Discuss the risk of colonization by invasive species (plant and/or animal).  The discussion of risk should include an assessment of the potential for invasion of the wetland by the species listed below or other identified problematic species specific to this project or site.  The assessment of risk should consider the local and regional backdrop of invasive species, the potential mechanisms for the spread of invasives (e.g., contaminated equipment and machinery), the potential virulence and responsiveness to control of the species.

2. 
Constraints: Identify regulatory and ecological constraints that influence the design of any plan to control invasive plants and animals by biological, mechanical, or chemical measures.  For example, if a state requires a permit for use of herbicide, this will be a factor in developing a plan to control an invasive plant species.  If there are no constraints, this should be stated.

Controls: Describe the strategies to prevent the introduction of invasives and to recognize and eradicate or control the degradation of the project site by invasive or non-native plant species.  See the Corps website for information on controlling these species. http://www.nae.usace.army.mil/Missions/Regulatory/InvasiveSpecies.aspx
The ISCP should address a full range of practicable measures to minimize threats to wetlands as well as all associated buffers or other habitats.  The ISCP should consider traditional control methods including:  mechanical (pulling, mowing, or excavating on-site), chemical (herbicides), and biological (planting fast-growing trees and shrubs for shading or releasing herbivorous insects).  None of the species included in the list of “Invasive and Other Unacceptable Plant Species” (see Appendix D) should be planted anywhere on the project site.  Information from the Invasive Plant Atlas of New England is available at:  http://nbii-nin.ciesin.columbia.edu/ipane/.  
3. 
Tidal Wetlands:  Along salt marshes, be especially alert to the project's influence on freshwater runoff.  The potential for establishment of Phragmites australis is an important consideration in the design of tidal wetlands.  Selected backfill material should be free of seed and vegetative propagules of Phragmites.  Frequently, Phragmites australis invasion is an unanticipated consequence of freshwater intrusion into the salt marsh.  It should also be noted that, although relatively rare, there are populations of native Phragmites australis (P.a. ssp. americanus) throughout New England and these plants should be conserved, rather than controlled http://www.invasiveplants.net/phragmites/phrag/morph.htm).

4. 
Eelgrass habitat:  In the case of eelgrass (Zostera marina) habitat, non-native species can negatively impact the establishment and persistence of restoration beds through herbivory, encrusting growth on shoots, physical disturbance, etc.  Common invasive species in these habitats include green crabs, mute swans, colonial tunicates, and bryozoans (Williams 2007).
K.
Off-Road Vehicle Use

1. 
Current off-road vehicle use:  Describe any off-road vehicle use in immediate vicinity

2. 
Control plan:  If off-road vehicle use is affecting the project site, describe control measures that will be taken.
L.
Monitoring Plan

The following language, shown in italics, through performance standards (specific to the project), should be included in the narrative portion of the Restoration Work Plan:
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Notification of Construction Completion*
Within 60 days of completing a project that includes restoration or enhancement, the project sponsor will submit to the MNRCP a report specifying the date of completion of the restoration/enhancement work.  The report shall include a description of work done, when it was completed, and photographs of the site during and after completion.  
If restoration or enhancement is initiated in, or continues throughout the year, but is not completed by December 31 of any given year, the project sponsor will provide the MNRCP with a letter outlining the date mitigation work began, the progress as of December 31, and the timeframe for completion.  The letter will be sent no later than January 31 of the next year. 

*(See Appendix A for a Work Completion Form Template.)

Monitoring Report Guidance

For each of the first five full growing seasons following construction of the restoration/enhancement site(s), the site(s) will be monitored and annual monitoring reports submitted. Observations will occur at least two times during the growing season – in late spring/early summer and again in late summer/early fall.  Each annual monitoring report, in the format provided in the Maine Natural Resource Conservation Program Restoration Work Plan Guidance, will be submitted to MNRCP, no later than December 15 of the year being monitored.  Failure to perform the monitoring and submit monitoring reports may jeopardize funding of future projects from MNRCP.  The reports will address the following performance standards in the summary data section and will address the additional items noted in the monitoring report requirements, in the appropriate section.  The reports will also include the monitoring-report appendices.  The first year of monitoring will be the first year that the site has been through a full growing season after completion of construction and planting.  For this requirement, a growing season starts no later than May 31.   However, if there are problems that need to be addressed and if the measures to correct them require prior approval from the MNRCP, the project sponsor will contact the MNRCP as soon as the need for corrective action is discovered. 

Remedial measures will be implemented - at least two years prior to the completion of the monitoring period - to attain the success standards described below within [specify number] growing seasons after completion of construction of the restoration/enhancement site.  Should measures be required within two years of the end of the original monitoring period, the monitoring period will be extended to ensure two years of monitoring after the remedial work is completed.  Measures requiring earth movement or changes in hydrology will not be implemented without written approval from the MNRCP.  

At least one reference site adjacent to or near each restoration/enhancement site will be described and shown on a locus map.

Performance Standards
[Specific performance standards for the project must be included here.  These standards should be measures that will show indicate success of the project.  See list of examples below.]

Performance Standard Examples
1. All slopes, soils, substrates, and constructed features within and adjacent to the restoration/enhancement site(s) are stable.

2. Site will have documented use by breeding populations of target species:  [insert species]

3. Site will have documented use by target wildlife species:  [insert species]

4. Site will have documented use by target macroinvertebrate species:  [insert species]

5. Soil pH will be within target range of 6.2 – 6.8 for the site.
6. Invasive species are not present or  the following plants are being controlled at the site (examples below):
· Common reed (Phragmites australis)

· Purple loosestrife (Lythrum salicaria)

· Smooth and Common buckthorns (Frangula alnus, Rhamnus cathartica)

· Russian and Autumn olives (Elaeagnus angustifolia and E. umbellata)

· Multiflora rose (Rosa multiflora)

· Reed canary-grass (Phalaris arundinacea)

· Japanese knotweed (Fallopia japonica)

· [other species identified as a problem at the site]

For this standard, small patches must be eliminated during the entire monitoring period.  Large patches must be aggressively treated and the treatment documented.
7. The site has the necessary depth of hydrology, as demonstrated with well data collected at least weekly from March through June or other substantial evidence, to support the designed wetland type as compared to the reference wetland.  Minimum of 90% of the site must meet desired hydrology levels. Areas that are too wet or too dry (i.e., seasonal high water tables are more than 3” above or below target levels) should be identified along with suggested corrective measures.

8. Target hydroperiod [specify] must be met, within two weeks at beginning and end of season (as long as minimum hydrology technical standard is met).

9. The proposed vegetation diversity and/or density goals for woody plants from the plan are met.

Unless otherwise specified in the restoration/enhancement plans, this should be at least 500 trees and shrubs per acre, of which at least 350 per acre are trees for proposed forested cover types, that are healthy and vigorous and are at least 18" tall in 75% of each planned woody zone AND at least the following number of non-exotic species including planted and volunteer species.  Volunteer species should support functions consistent with the design goals.  To count a species, it should be well represented on the site (e.g., at least 50 individuals of that species per acre). 

# species planted     minimum # species required 


    (volunteer and planted)


2              
2


3              
3


4              
3


5              
4


6             
4


7             
5


8             
5


9 or more      
6

Vegetative zones consist of areas proposed for various types of wetlands (shrub swamp, forested swamp, etc.).  The performance standards for density can be assessed using either total inventory or quadrat sampling methods, depending upon the size and complexity of the site. 

4
a. 
Each restoration/enhancement site shall have at least 95% areal cover, excluding planned open water areas or planned bare soil areas (such as for turtle nesting), by native species (See Appendix D).
b.
Planned emergent areas on each restoration/enhancement site shall have at least 80% cover by non-invasive hydrophytes.
c.
Planned scrub-shrub and forested cover types shall have at least 60% cover by non-invasive hydrophytes, including at least 15% cover by woody species.

For the purpose of this performance standard, invasive species of hydrophytes are:

Cattails -- Typha latifolia, Typha angustifolia, Typha glauca; 

Common Reed -- Phragmites australis; 

Purple Loosestrife -- Lythrum salicaria; 

Reed Canary Grass -- Phalaris arundinacea; and

Glossy Buckthorn – Frangula alnus (= Rhamnus frangula).

[Other species determined case-by-case]
5. Until canopy coverage exceeds 30%, the average height of all woody stems of tree species including volunteers in each site, must increase by not less than an average of 10% per year by the fifth (Year 5 following construction) and tenth (Year 10 following construction) monitoring years.  

6. There is evidence of expected natural colonization as documented by the presence of at least 100 volunteer native trees and/or shrubs at least 3 feet in height per acre.

7. Soil has documented evidence of redoxymorphic features developing by the third year (Year 3) after construction.

8.  The fifth year (Year 5) monitoring report shall contain documentation that all vegetation within the buffer areas is healthy and thriving and the average tree height of all established and surviving trees is at least 5 feet in height.

Monitoring Report Requirements

Monitoring reports must be submitted to MNRCP, generally for a 5 year period, after completion of work.  The typical due date for each yearly monitoring report is December 15th.  Annual Monitoring reports should be concise and effectively provide the information necessary to assess the status of the restoration/enhancement project. Reports should provide information necessary to describe the site conditions and whether the project is meeting the performance standards.  The information required should be provided in the Monitoring Report Form in Appendix A of this guidance, based on the US Army Corps of Engineers Regulatory Guidance Letter 08-03.  

Completion of Monitoring Requirements. Monitoring requirements will not be considered fulfilled until the awardee has received written concurrence from the Maine Natural Resource Conservation Program that the project has met its objectives and no additional monitoring reports are required.   A final field visit will be conducted to verify that onsite conditions are consistent with information documented in the mitigation reports. 
M.
Assessment Plan:  
The following language should be included in the narrative portion of the Restoration Work Plan:

[image: image7.png]


ASSESSMENT

A post-construction assessment of the condition of the restoration/enhancement site(s) shall be performed following the fifth growing season (Year 5) after completion of the restoration/enhancement site(s) construction, or by the end of the monitoring period, whichever is later. “Growing season” in this context begins no later than May 31st.  The assessment report shall be submitted to MNRCP by December 15 of the year the assessment is conducted; this will coincide with the year of the final monitoring report, so it is acceptable to include both the final monitoring report and assessment in the same document.

The post-construction assessment shall include the four assessment appendices listed below and shall:

· Summarize the original or modified restoration/enhancement goals and discuss the level of attainment of these goals at each restoration/enhancement site.

· Describe significant problems and solutions during construction and maintenance (monitoring) of the restoration/enhancement site(s).

· Recommend measures to improve the efficiency, reduce the cost, or improve the effectiveness of similar projects in the future.

ASSESSMENT APPENDICES:

Appendix A -- Summary of the results of a functions and values assessment of the restoration/enhancement site(s).

Appendix B -- Calculation of the area by type (e.g., wetlands, vernal pools) of aquatic resources in each restoration/enhancement site.  Wetlands should be identified and delineated using the most current versions of the Corps Wetlands Delineation Manual and approved regional supplement.  Supporting documents shall include (1) a scaled drawing showing the aquatic resource boundaries and representative data plots and (2) datasheets for the corresponding data plots.  

Appendix C -- Comparison of the area and extent of delineated constructed aquatic resources (from Appendix B) with the area and extent of created aquatic resources proposed in the Restoration Work Plan.  This comparison shall be made on a scaled drawing or as an overlay on the as-built plan.  This plan shall also show any major vegetation community types.

Appendix D -- Photos of each restoration/enhancement site taken from the same locations as the monitoring photos.

N.
Contingency:  
Describe the procedures to be followed should unforeseen site conditions or circumstances prevent the site from developing as intended.  Examples of such situations include but are not limited to, unanticipated beaver activity, disruption of the groundwater by blasting or other construction in the vicinity, unexpected subgrade texture, unearthing an unexpected archaeological site, and encountering hazardous waste. 
O. Payment Schedule:  [payment typically is broken out as below]
$X upon submission and approval of the finalized MNRCP Restoration Work Plan

$X upon submission and approval of the Restoration Completion Report, described above.
Appendices to Guidance Document
Appendix A: Work Completion Report Template

Appendix B:  Monitoring Report Form

Appendix C:  Definitions

Appendix D:  Wetland Functions and Values Determination
Appendix E:  Invasive and Unacceptable Plant Species List

Appendix F:  References
Appendix A
MNRCP Work Completion Report

	Report Date
	

	Project Name
	

	Project Location 
	

	Project Sponsor 
	Name of person filling out the report, and the sponsoring organization

	Contractor and/or Consultant
	Name(s) of contractor performing the work and consultant, if applicable

	Start and Completion Dates
	Dates restoration/enhancement work commenced and was completed.

	Corps and DEP Permit Numbers (if applicable)
	


Summary of Work Completed: 
Please briefly describe the work that was done, any difficulties or unanticipated constraints, and the status of the project as of the date of the report.

Photographs and Maps:
Please attach photographs of the work taken during and after completion with photo locations shown on a map of the site.

Appendix B
Maine Natural Resource Conservation Program

Monitoring Report Form

Report Date: 

Report Number:  (Monitoring Report 1 of 5, for example:
1 MNRCP Project Overview (Most of this information will be the same for each monitoring report)
	Project Name
	

	Project Location 
	Location of and directions to the restoration/enhancement site. Directions and any identifiable landmarks of the compensatory mitigation project including information to locate the site boundaries. 

	Project Sponsor 
	Name and contact information of project sponsor

	Contractor and/or Consultant
	Name(s) of contractor who performed the work and project consultant, if applicable

	Start and Completion Dates
	Dates restoration/enhancement work commenced and was completed.

	Corps and DEP Permit Numbers (if applicable)
	


Project Summary:  
A summary paragraph defining the goals of the approved project, nature of the impact being restored/enhanced, restoration/enhancement acreages and types of aquatic resources.

2. Requirements 

List all restoration/enhancement-related requirements as specified in the approved MNRCP Restoration/Enhancement Work Plan including performance standards, required financial assurances, etc.  

3. Monitoring Information

Describe the current conditions on the site.  Provide data to substantiate the success and/or potential challenges associated with the project.  Address all requirements that apply in the bullets below.  Photo documentation is required (See Appendix A below for further information). 
· Describe the monitoring inspections that occurred since the last report.  Include dates that inspections were conducted and the name of party conducting the monitoring. 

· Report the status of any erosion control measures on the restoration/enhancement site(s). Are they in place and functioning? What is the overall level of stability across the site(s)?  If temporary measures are no longer needed, have they been removed? (NOTE:  Non-biodegradable erosion control materials MUST be removed prior to the end of the monitoring period.)

· Address achievement of each goal and performance standard in the restoration/enhancement plan and measures taken to attain the standard.  A table is one option for comparing the performance standards to the conditions and status of the developing restoration/enhancement site.

· Concisely describe actions taken during the monitoring year to meet the performance or success standards – actions such as removing debris, replanting, controlling invasive plant species (with biological, herbicidal, or mechanical methods), regrading the site to achieve desired hydrology, applying additional topsoil or soil amendments, etc.  Include dates that any remedial work was done.

· If applicable, give visual estimates of 
(1) percent vegetative cover for each restoration/enhancement area. 
(2) percent cover of any invasive species at each restoration/enhancement area. 

· What fish and wildlife have been observed using the site(s) and what do they use it for (nesting, feeding, shelter, etc.)? 

· If applicable, by species planted, describe the general health and vigor of the surviving plants, the prognosis for their future survival, and a diagnosis of the cause(s) of morbidity or mortality.  Outline any plans for replanting if recommended.

· If applicable, soils data, commensurate with the requirements of the soils portion of the Corps Wetlands Delineation Manual (Technical Report Y-87-1 and approved regional supplements) New England District data form, should be collected after construction and every alternate year throughout the monitoring period. 

· If monitoring wells or gauges were installed as part of the project, submit hydrology monitoring data annually with this monitoring report. 

4. Summary and Conclusions 
a) Include a general statement describing the status and conditions on the project site.  Has the site progressed as expected?  Is the project site is successfully achieving the project goals and approved performance standards or is it trending toward success as of the date of this report?  

b) If performance or success standards are not being met or other issues have been identified, include a brief discussion of the difficulties encountered and probable causes.  What are the recommended remediation measures?  Specific recommendations for any additional corrective or remedial actions including a timetable, must be provided. 

5.  Monitoring Report Appendices 

· Appendix A – Photographs (required)
Representative photos are required to support the findings and recommendations, for each restoration/enhancement site.  Photos should be taken from the same locations for each monitoring event and must be dated and clearly labeled.  A map, or maps, showing photo locations must be included and clearly labeled with the direction from which the photo was taken.  Photos may be included in this appendix or in the body of the report.

· Appendix B – Maps (required)
A map or maps should be attached to each monitoring report showing the boundaries of the restoration/enhancement area(s) relative to other landscape features on the site, habitat types, locations of photographic reference points, transects, sampling data points, and/or other features pertinent to the restoration/enhancement plan and monitoring events.  Geographic coordinates are helpful in locating the site(s) for inspection purposes.

· Appendix C – Plans
If alterations were made to the approved restoration/enhancement plan due to conditions found in the field, as-built plans showing appropriate topography for type of restoration, structures including any inlet/outlet structures, grading, etc. must be submitted.  These need only be submitted once and may be included in future monitoring reports by reference.  If plantings were part of the plan, location and extent of the designed plant community types (e.g., shrub swamp) should be included. Within each community type the plan shall show the species planted—but it is not necessary to illustrate the precise location of each individual plant. There should also be a soil profile description and the actual measured organic content of the topsoil. This should be included in the first monitoring report unless there is grading or soil modifications or additional plantings of different species in subsequent years. 

· Appendix D – Plant List
As applicable, a vegetative species list of volunteers in each plant community type. The volunteer species list should, at a minimum, include those that cover at least 5% of their vegetative layer. 

Appendix C

Definitions 
From the July 20, 2010 US Army Corps of Engineers New England District Mitigation Guidance and 40 CFR Part 230Compensatory Mitigation for Losses of Aquatic Resources; Final Rule.  These definitions are for use with this document.  Somewhat different definitions may exist in other documents.

Compensatory mitigation:  Action taken which provides some form of substitute aquatic resource for the impacted aquatic resource.  It may include created, restored, enhanced wetlands, streams, mudflats, etc. and preserved wetlands, streams, and/or uplands provided by the permittee or a third party through a mitigation bank or in-lieu fee program.

Cultivars:  Non-native species or varieties which are developed for cultivation (e.g., agriculture, landscaping).

Enhancement: The manipulation of the physical, chemical, or biological characteristics of an aquatic resource to heighten, intensify, or improve a specific aquatic resource function(s). Enhancement results in the gain of selected aquatic resource function(s), but may also lead to a decline in other aquatic resource function(s). Enhancement does not result in a gain in aquatic resource area.
Exotic species:  Used in this context the same as non-native species - species not native to New England, and usually not native to North America.

Herbivore:  Any animal that primarily feeds on living plants.
Herbivory:   Herbivory is a term commonly used to describe the consumption of plants by animals.  Herbivory by white tailed deer, rodents (e.g., meadow voles, beaver), and rabbits can adversely impact forest stand development.  Rodents frequently girdle seedlings, increasing mortality of plantings.  Herbivory by Canada geese has impaired establishment of both herbaceous and woody communities in agricultural and old field settings, as well as in salt marshes.  Herbivory from invasive species like the green crab (Carcinus maenas) has been shown to extirpate naturally occurring or created eelgrass beds (Williams 2007).  Measures that have been used to address herbivory, with mixed success, include the use of tree tubes, fencing, nurse crops, trapping, hunting, chemical deterrents, attracting predators, removing cover for herbivores, planting browse-tolerant coppicing shrubs (e.g., willows and alders), etc.

Hydrogeomorphic (HGM) Classification:  The Hydrogeomorphic wetland classification system is based on geomorphic position and hydrologic characteristics to group wetlands into seven different wetland classes as defined by Brinson (1993).  http://el.erdc.usace.army.mil/elpubs/pdf/wrpde4.pdf
Invasive species:  Native and non-native species which aggressively move into areas, especially sites that are disturbed, and crowd out less aggressive native species.  This often results in a monoculture of the invasive species.

Performance standards:  Observable or measurable physical (including hydrological), chemical and/or biological attributes that are used to determine if a restoration or enhancement project meets its objectives.

Reference aquatic resources:  A set of aquatic resources that represent the full range of variability exhibited by a regional class of aquatic resources as a result of natural processes and anthropogenic disturbances.

Restoration: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of returning natural/historic functions to a former or degraded aquatic resource. For the purpose of tracking net gains in aquatic resource area, restoration is divided into two categories: reestablishment and rehabilitation.
Re-establishment means the manipulation of the physical, chemical, or biological characteristics of a site with the goal of returning natural/ historic functions to a former aquatic resource. Re-establishment results in rebuilding a former aquatic resource and results in a gain in aquatic resource area and functions.  

Rehabilitation means the manipulation of the physical, chemical, or biological characteristics of a site with the goal of repairing natural/ historic functions to a degraded aquatic resource. Rehabilitation results in a gain in aquatic resource function, but does not result in a gain in aquatic resource area.
Wetlands enhancement:  Restoring degraded FUNCTIONS of an existing wetland.  Degradation may result from infestation by invasive species, partial filling that does not create upland, deliberate removal of woody species (natural changes such as flooding and subsequent demise of trees as a result of beaver activity is not degradation), partial draining, etc.   Restoration of an existing wetland’s natural functions is sometimes called “rehabilitation.”  Wetlands enhancement does not result in a gain in wetland acreage.

Wetlands restoration:  Returning a former wetland area, which had been filled, drained, or excavated so that it no longer qualifies as a wetland, to wetland conditions.  It is sometimes referred to as “re-establishment.”  Wetlands restoration results in a gain in wetland acreage.

Wetland scientist:  The applicant should work with the DEP or Corps Project Manager to determine the appropriate expertise for the “wetland scientist” needed to oversee a particular project.
Vernal Pool Definitions:

Critical Terrestrial Habitat:  Uplands and wetlands associated with vernal pools used by pool-breeding amphibians for migration, feeding, and hibernation.  Typically, includes all land within 750 feet of the pool depression edge.
Breeding Season:  The period of time during which amphibians begin migrating to pools to breed and lay eggs.  For the purposes of this document, the breeding season also refers to the entire period of time necessary to complete the amphibian cycle from egg-laying through metamorphosis and emergence from the pool.  The breeding season may vary regionally and annually, but generally begins between early to mid March (southern New England) and mid to late April (northern Maine).  The breeding season ends when the pool dries in the summer months.  It should be noted that, in areas with marbled salamander activity (a fall breeder), breeding season observations should also be made in the fall (September to October).

Hydroperiod:  Timing and duration of seasonal inundation and drying in a typical year.

Indicator Species:  Vertebrate and invertebrate species that depend upon vernal pool habitat for all or a portion of their life cycle.  These species serve as direct indicators of the presence of a vernal pool.  May also be referred to as obligate or vernal pool-dependent species.

Metamorph:  Name for a young amphibian that has just completed, or is close to completing metamorphosis.  Metamorphosis is the process of growth and development of an amphibian (or other animal) from an egg through larval stages to become an adult.

Target Species:  The target species is/are the species used to define the Restoration Work Plan habitat goals.  It may be appropriate to design different parts of the plan to address each target species’ habitat requirements, for example multiple pools with different hydroperiods. 

Appendix D
Wetland functions and values considered by the Corps in its Section 404 permit process
with sample lists of considerations
Excerpted from the “The Highway Methodology Workbook Supplement”
http://www.nae.usace.army.mil/Portals/74/docs/regulatory/Forms/HighwaySupplement.pdf
The 13 functions and values that are considered by the Regulatory Branch for any Section 404 wetland permit are listed below. The list includes eight functions and five values. Values are grouped together at the end of the list. These are not necessarily the only wetland functions and values possible, nor are they so precisely defined as to be unalterable. However, they do represent the best working "palette" of descriptors which can be used to paint an objective representation of the wetland resources associated with a proposed project.
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GROUNDWATER RECHARGE/DISCHARGE — This function considers the potential for a wetland to serve as a groundwater recharge and/or discharge area. Recharge should relate to the potential for the wetland to contribute water to an aquifer. Discharge should relate to the potential for the wetland to serve as an area where groundwater can be discharged to the surface.
CONSIDERATIONS/QUALIFIERS

1. Public or private wells occur downstream of the wetland.

2. Potential exists for public or private wells downstream of the wetland.

3. Wetland is underlain by stratified drift.

4. Gravel or sandy soils present in or adjacent to the wetland.

5. Fragipan does not occur in the wetland.

6. Fragipan, impervious soils, or bedrock does occur in the wetland.

7. Wetland is associated with a perennial or intermittent watercourse.

8. Signs of groundwater recharge are present or piezometer data demonstrates recharge.

9. Wetland is associated with a watercourse but lacks a defined outlet or contains a constricted outlet.

10. Wetland contains only an outlet, no inlet.

11. Groundwater quality of stratified drift aquifer within or downstream of wetland meets drinking water standards.

12. Quality of water associated with the wetland is high.

13. Signs of groundwater discharge are present (e.g., springs).

14. Water temperature suggests it is a discharge site.

15. Wetland shows signs of variable water levels.

16. Piezometer data demonstrates discharge.

17. Other
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FLOODFLOW ALTERATION (Storage & Desynchronization) — This function considers the effectiveness of the wetland in reducing flood damage by attenuation of floodwaters for prolonged periods following precipitation events. 
CONSIDERATIONS/QUALIFIERS

1. Area of this wetland is large relative to its watershed.

2. Wetland occurs in the upper portions of its watershed.

3. Effective flood storage is small or non-existent upslope of or above the wetland.

4. Wetland watershed contains a high percent of impervious surfaces.

5. Wetland contains hydric soils which are able to absorb and detain water.

6. Wetland exists in a relatively flat area that has flood storage potential.

7. Wetland has an intermittent outlet, ponded water, or signs are present of variable water level.

8. During flood events, this wetland can retain higher volumes of water than under normal or average rainfall conditions.

9. Wetland receives and retains overland or sheet flow runoff from surrounding uplands.

10. In the event of a large storm, this wetland may receive and detain excessive flood water from a nearby watercourse.

11. Valuable properties, structures, or resources are located in or near the floodplain downstream from the wetland.

12. The watershed has a history of economic loss due to flooding.

13. This wetland is associated with one or more watercourses.

14. This wetland watercourse is sinuous or diffuse.

15. This wetland outlet is constricted.

16. Channel flow velocity is affected by this wetland.

17. Land uses downstream are protected by this wetland.

18. This wetland contains a high density of vegetation.

19. Other
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FISH AND SHELLFISH HABITAT — This function considers the effectiveness of seasonal or permanent waterbodies associated with the wetland in question for fish and shellfish habitat.

Freshwater:

CONSIDERATIONS/QUALIFIERS

1. Forest land dominant in the watershed above this wetland.

2. Abundance of cover objects present.

STOP HERE IF THIS WETLAND IS NOT ASSOCIATED WITH A WATERCOURSE

3. Size of this wetland is able to support large fish/shellfish populations.

4. Wetland is part of a larger, contiguous watercourse.

5. Wetland has sufficient size and depth in open water areas so as not to freeze solid and retain

a. some open water during winter.

6. Stream width (bank to bank) is more than 50 feet.

7. Quality of the watercourse associated with this wetland is able to support healthy fish/shellfish

a. populations.

8. Streamside vegetation provides shade for the watercourse.

9. Spawning areas are present (submerged vegetation or gravel beds).

10. Food is available to fish/shellfish populations within this wetland.

11. Barrier(s) to anadromous fish (such as dams, including beaver dams, waterfalls, road crossing)

a. are absent from the stream reach associated with this wetland.

12. Evidence of fish is present.

13. Wetland is stocked with fish.

14. The watercourse is persistent.

15. Man-made streams are absent.

16. Water velocities are not too excessive for fish usage.

17. Defined stream channel is present.

18. Other

Coastal 
CONSIDERATIONS/QUALIFIERS

1. Special aquatic sites (tidal marsh, mud flats, eelgrass beds) are present.

2. Suitable spawning habitat is present at the site or in the area.

3. Commercially or recreationally important species are present or suitable habitat exists.

4. The wetland/waterway supports prey for higher trophic level marine organisms.

5. The waterway provides migratory habitat for anadromous fish.

6. Essential fish habitat, as defined by the 1996 amendments to the Magnuson-Stevens Fishery & Conservation Act, is present (consultation with NMFS may be necessary).

7. Other
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SEDIMENT/TOXICANT/PATHOGEN RETENTION — This function reduces or prevents degradation of water quality. It relates to the effectiveness of the wetland as a trap for sediments, toxicants, or pathogens.

CONSIDERATIONS/QUALIFIERS

1. Potential sources of excess sediment are in the watershed above the wetland.

2. Potential or known sources of toxicants are in the watershed above the wetland.

3. Opportunity for sediment trapping by slow moving water or deepwater habitat are present in this wetland.

4. Fine grained mineral or organic soils are present.

5. Long duration water retention time is present in this wetland.

6. Public or private water sources occur downstream.

7. The wetland edge is broad and intermittently aerobic.

8. The wetland is known to have existed for more than 50 years.

9. Drainage ditches have not been constructed in the wetland.


STOP HERE IF WETLAND IS NOT ASSOCIATED WITH A WATERCOURSE.

10. Wetland is associated with an intermittent or perennial stream or a lake.

11. Channelized flows have visible velocity decreases in the wetland.

12. Effective floodwater storage in wetland is occurring. Areas of impounded open water are present.

13. No indicators of erosive forces are present. No high water velocities are present.

14. Diffuse water flows are present in the wetland.

15. Wetland has a high degree of water and vegetation interspersion.

16. Dense vegetation provides opportunity for sediment trapping and/or signs of sediment accumulation by dense vegetation is present.

17. Other
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NUTRIENT REMOVAL/RETENTION/TRANSFORMATION — This function relates to the effectiveness of the wetland to prevent adverse effects of excess nutrients entering aquifers or surface waters such as ponds, lakes, streams, rivers, or estuaries.

CONSIDERATIONS/QUALIFIERS

1. Wetland is large relative to the size of its watershed.

2. Deep water or open water habitat exists.

3. Overall potential for sediment trapping exists in the wetland.
a. Potential sources of excess nutrients are present in the watershed above the wetland.

4. Wetland saturated for most of the season. Ponded water is present in the wetland.

5. Deep organic/sediment deposits are present.

6. Slowly drained fine grained mineral or organic soils are present.

7. Dense vegetation is present.

8. Emergent vegetation and/or dense woody stems are dominant.

9. Opportunity for nutrient attenuation exists.

10. Vegetation diversity/abundance sufficient to utilize nutrients.

STOP HERE IF WETLAND IS NOT ASSOCIATED WITH A WATERCOURSE.

11. Water flow through this wetland is diffuse.

12. Water retention/detention time in this wetland is increased by constricted outlet or thick vegetation.

13. Water moves slowly through this wetland.

14. Other
[image: image13.png]


PRODUCTION EXPORT (Nutrient) — This function relates to the effectiveness of the wetland to produce food or usable products for humans or other living organisms. 

CONSIDERATIONS/QUALIFIERS

1. Wildlife food sources grow within this wetland.

2. Detritus development is present within this wetland

3. Economically or commercially used products found in this wetland.

4. Evidence of wildlife use found within this wetland.

5. Higher trophic level consumers are utilizing this wetland.

6. Fish or shellfish develop or occur in this wetland.

7. High vegetation density is present.

8. Wetland exhibits high degree of plant community structure/species diversity.

9. High aquatic vegetative diversity/abundance is present.

10. Nutrients exported in wetland watercourses (permanent outlet present).

11. “Flushing” of relatively large amounts of organic plant material occurs from this wetland.

12. Wetland contains flowering plants that are used by nectar-gathering insects.

13. Indications of export are present.

14. High production levels occurring, however, no visible signs of export (assumes export is attenuated).

15. Other
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SEDIMENT/SHORELINE STABILIZATION — This function relates to the effectiveness of a wetland to stabilize streambanks and shorelines against erosion.

CONSIDERATIONS/QUALIFIERS

1. Indications of erosion or siltation are present.

2. Topographical gradient is present in wetland.

3. Potential sediment sources are present up-slope.

4. Potential sediment sources are present upstream.

5. No distinct shoreline or bank is evident between the waterbody and the wetland or upland.

6. A distinct step between the open waterbody or stream and the adjacent land exists (i.e., sharp bank) with dense roots throughout.

7. Wide wetland (>10’) borders watercourse, lake, or pond.

8. High flow velocities in the wetland.

9. The watershed is of sufficient size to produce channelized flow.

10. Open water fetch is present.

11. Boating activity is present.

12. Dense vegetation is bordering watercourse, lake, or pond.

13. High percentage of energy-absorbing emergents and/or shrubs border a watercourse, lake, or pond.

14. Vegetation is comprised of large trees and shrubs that withstand major flood events or erosive incidents and stabilize the shoreline on a large scale (feet).

15. Vegetation is comprised of a dense resilient herbaceous layer that stabilizes sediments and the shoreline on a small scale (inches) during minor flood events or potentially erosive events.

16. Other
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WILDLIFE HABITAT — This function considers the effectiveness of the wetland to provide habitat for various types and populations of animals typically associated with wetlands and the wetland edge. Both resident and/or migrating species must be considered. Species lists of observed and potential animals should be included in the wetland assessment report.

CONSIDERATIONS/QUALIFIERS

1. Wetland is not degraded by human activity.

2. Water quality of the watercourse, pond, or lake associated with this wetland meets or exceeds Class A or B standards.

3. Wetland is not fragmented by development.

4. Upland surrounding this wetland is undeveloped.

5. More than 40% of this wetland edge is bordered by upland wildlife habitat (e.g., brushland, woodland, active farmland, or idle land) at least 500 feet in width.

6. Wetland is contiguous with other wetland systems connected by a watercourse or lake.

7. Wildlife overland access to other wetlands is present.

8. Wildlife food sources are within this wetland or are nearby.

9. Wetland exhibits a high degree of interspersion of vegetation classes and/or open water.

10. Two or more islands or inclusions of upland within the wetland are present.

11. Dominant wetland class includes deep or shallow marsh or wooded swamp.

12. More than three acres of shallow permanent open water (less than 6.6 feet deep), including streams in or adjacent to wetland, are present.

13. Density of the wetland vegetation is high.

14. Wetland exhibits a high degree of plant species diversity.

15. Wetland exhibits a high degree of diversity in plant community structure (e.g., tree/shrub/vine/grasses/mosses)

16. Plant/animal indicator species are present. (List species for project)

17. Animal signs observed (tracks, scats, nesting areas, etc.)

18. Seasonal uses vary for wildlife and wetland appears to support varied population diversity/abundance during different seasons.

19. Wetland contains or has potential to contain a high population of insects.

20. Wetland contains or has potential to contain large amphibian populations.

21. Wetland has a high avian utilization or its potential.

22. Indications of less disturbance-tolerant species are present.

23. Signs of wildlife habitat enhancement are present (birdhouses, nesting boxes, food sources, etc.).

24. Other
RECREATION (Consumptive and Non-Consumptive) — This value considers the effectiveness of the wetland and associated watercourses to provide recreational opportunities such as canoeing, boating, fishing, hunting, and other active or passive recreational activities. Consumptive activities consume or diminish the plants, animals, or other resources that are intrinsic to the wetland, whereas non-consumptive activities do not.

CONSIDERATIONS/QUALIFIERS

1. Wetland is part of a recreation area, park, forest, or refuge.

2. Fishing is available within or from the wetland.

3. Hunting is permitted in the wetland.

4. Hiking occurs or has potential to occur within the wetland.

5. Wetland is a valuable wildlife habitat.

6. The watercourse, pond, or lake associated with the wetland is unpolluted.

7. High visual/aesthetic quality of this potential recreation site.

8. Access to water is available at this potential recreation site for boating, canoeing, or fishing.

9. The watercourse associated with this wetland is wide and deep enough to accommodate canoeing and/or non-powered boating.

10. Off-road public parking available at the potential recreation site.

11. Accessibility and travel ease is present at this site.

12. The wetland is within a short drive or safe walk from highly populated public and private areas.

13. Other

EDUCATIONAL/SCIENTIFIC VALUE — This value considers the effectiveness of the wetland as a site for an “outdoor classroom” or as a location for scientific study or research.

CONSIDERATIONS/QUALIFIERS

1. Wetland contains or is known to contain threatened, rare, or endangered species.

2. Little or no disturbance is occurring in this wetland.

3. Potential educational site contains a diversity of wetland classes which are accessible or potentially accessible.

4. Potential educational site is undisturbed and natural.

5. Wetland is considered to be a valuable wildlife habitat.

6. Wetland is located within a nature preserve or wildlife management area.

7. Signs of wildlife habitat enhancement present (bird houses, nesting boxes, food sources, etc.).

8. Off-road parking at potential educational site suitable for school bus access in or near wetland.

9. Potential educational site is within safe walking distance or a short drive to schools.

10. Potential educational site is within safe walking distance to other plant communities.

11. Direct access to perennial stream at potential educational site is available.

12. Direct access to pond or lake at potential educational site is available.

13. No known safety hazards exist within the potential educational site.

14. Public access to the potential educational site is controlled.

15. Handicap accessibility is available.

16. Site is currently used for educational or scientific purposes.

17. Other


UNIQUENESS/HERITAGE — This value relates to the effectiveness of the wetland or its associated waterbodies to produce certain special values. Special values may include such things as archaeological sites, unusual aesthetic quality, historical events, or unique plants, animals, or geologic features.
CONSIDERATIONS/QUALIFIERS

1. Upland surrounding wetland is primarily urban.

2. Upland surrounding wetland is developing rapidly.

3. More than 3 acres of shallow permanent open water (less than 6.6 feet deep), including streams, occur in wetlands.

4. Three or more wetland classes are present.

5. Deep and/or shallow marsh or wooded swamp dominate.

6. High degree of interspersion of vegetation and/or open water occur in this wetland.

7. Well-vegetated stream corridor (15 feet on each side of the stream) occurs in this wetland.

8. Potential educational site is within a short drive or a safe walk from schools.

9. Off-road parking at potential educational site is suitable for school buses.

10. No known safety hazards exist within this potential educational site.

11. Direct access to perennial stream or lake exists at potential educational site.

12. Two or more wetland classes are visible from primary viewing locations.

13. Low-growing wetlands (marshes, scrub-shrub, bogs, open water) are visible from primary viewing locations.

14. Half an acre of open water or 200 feet of stream is visible from the primary viewing locations.

15. Large area of wetland is dominated by flowering plants or plants that turn vibrant colors in different seasons.

16. General appearance of the wetland visible from primary viewing locations is unpolluted and/or undisturbed.

17. Overall view of the wetland is available from the surrounding upland.

18. Quality of the water associated with the wetland is high.

19. Opportunities for wildlife observations are available.

20. Historical buildings are found within the wetland.

21. Presence of pond or pond site and remains of a dam occur within the wetland.

22. Wetland is within 50 yards of the nearest perennial watercourse.

23. Visible stone or earthen foundations, berms, dams, standing structures, or associated features occur within the wetland.

24. Wetland contains critical habitat for a state- or federally-listed threatened or endangered species.

25. Wetland is known to be a study site for scientific research.

26. Wetland is a natural landmark or recognized by the state natural heritage inventory authority as an exemplary natural community.

27. Wetland has local significance because it serves several functional values.

28. Wetland has local significance because it has biological, geological, or other features that are locally rare or unique.

29. Wetland is known to contain an important archaeological site.

30. Wetland is hydrologically connected to a state or federally designated scenic river.

31. Wetland is located in an area experiencing a high wetland loss rate.

32. Other

VISUAL QUALITY/AESTHETICS — This value relates to the visual and aesthetic qualities of the wetland.

CONSIDERATIONS/QUALIFIERS

1. Multiple wetland classes are visible from primary viewing locations.

2. Emergent marsh and/or open water are visible from primary viewing locations.

3. A diversity of vegetative species is visible from primary viewing locations.

4. Wetland is dominated by flowering plants or plants that turn vibrant colors in different seasons.

5. Land use surrounding the wetland is undeveloped as seen from primary viewing locations.

6. Visible surrounding land use form contrasts with wetland.

7. Wetland views absent of trash, debris, and signs of disturbance.

8. Wetland is considered to be a valuable wildlife habitat.

9. Wetland is easily accessed.

10. Low noise level at primary viewing locations.

11. Unpleasant odors absent at primary viewing locations.

12. Relatively unobstructed sight line exists through wetland.

13. Other

THREATENED or ENDANGERED SPECIES HABITAT — This value relates to the effectiveness of the wetland or associated waterbodies to support threatened or endangered species,
CONSIDERATIONS/QUALIFIERS

1. Wetland contains or is known to contain threatened or endangered species.

2. Wetland contains critical habitat for a state or federally listed threatened or endangered species.
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Appendix E
Invasive and Other Unacceptable Plant Species

	Herbs:
	

	Aegopodium podagraria
	Goutweed or Bishop’s weed

	Aira caryophyllea
	Silver hairgrass

	Alliaria petiolata
	Garlic mustard

	Allium vineale
	Field garlic

	Ampelopsis brevipedunculata
	Porcelain berry

	Anthoxanthum odoratum
	Sweet vernal grass

	Anthriscus sylvestris
	Chervil

	Arctium minus
	Common burdock

	Arthraxon hispidus
	Hairy joint grass

	Asparagus officinalis
	Asparagus

	Barbarea vulgaris
	Yellow rocket

	Bassia scoparia (Kochia scoparia)
	Summer cypress      

	Bromus tectorum
	Drooping brome-grass

	Butomus umbellatus
	Flowering rush

	Cabomba caroliniana
	Fanwort

	Callitriche stagnalis
	Water-starwort

	Calystegia sepium
	Japanese bindweed

	Cardamine impatiens
	Bushy rock-cress

	Cardamine pratensis
	Cuckoo-flower

	Carex kobomugi
	Japanese sedge

	Centaurea stoebe ssp. micranthos (C. biebersteinii)
	Spotted knapweed

	Chelidonium majus
	Celandine

	Cirsium arvense
	Canada-thistle

	Cirsium palustre
	Marsh thistle

	Commelina communis
	Asiatic day-flower

	Cynanchum louiseae (Vincetoxicum nigrum )
	Black swallow-wort

	Cynanchum rossicum (Vincetoxicum rossicum )
	Black swallow-wort

	Cyperus esculentus
	Yellow nutsedge

	Dactylis glomerata
	Orchard-grass

	Datura stramonium
	Jimsonweed

	Echinochloa crus-galli
	Barnyard grass

	Egeria densa
	Giant waterweed

	Eichhornia crassipes
	Water hyacinth

	Eleusine indica
	Goosegrass

	Elsholtzia ciliata
	Elsholtzia

	Elymus repens (Elytrigia repens)
	Quack-grass

	Epilobium hirsutum
	Hairy willow-herb      

	Euphorbia cyparissias
	Cypress spurge

	Euphorbia esula
	Leafy spurge

	Fallopia baldschuanica (Polygonum baldschuanicum, P. aubertii)
	Silver lace-vine

	Fallopia japonica (Polygonum cuspidatum)
	Japanese knotweed

	Fallopia sachalinensis (Polygonum sachalinense)
	Giant knotweed

	Festuca trachyphylla (F. ovina, F. brevipila)
	Sheep fescue

	Ficaria verna (Ranunculus ficaria)
	Lesser celandine

	Froelichia gracilis
	Slender snake cotton

	Geranium ibericum
	Nepalese crane’s-bill

	Geranium sibiricum
	Siberian crane’s-bill

	Geranium thunbergii
	Thunberg’s geranium

	Glaucium flavum
	Sea- or horned poppy

	Glechoma hederacea
	Gill-over-the-ground 

	Glyceria maxima
	Sweet reedgrass

	Hemerocallis fulva
	Tiger-lily

	Heracleum mantegazzianum
	Giant hogweed

	Hesperis matronalis
	Dame’s rocket

	Hydrilla verticillata
	Hydrilla

	Hydrocharis morsus-ranae
	European frog-bit

	Hylotelephium telephium (Sedum telephium)
	Live-forever or Orpine

	Hypericum perforatum
	St. John’s wort

	Impatiens glandulifera
	Ornamental jewelweed

	Iris pseudacorus
	Yellow iris

	Lamium spp. (all)
	Dead nettle

	Lepidium latifolium
	Tall pepperwort 

	Leptochloa panicea
	Hair fescue

	Lotus corniculatus
	Birdsfoot trefoil

	Luzula luzuloides
	Oakforest woodrush

	Lychnis flos-cuculi
	Ragged robin

	Lysimachia nummularia
	Moneywort

	Lysimachia vulgaris
	Garden loosestrife

	Lythrum salicaria
	Purple loosestrife

	Malva neglecta
	Cheeses or common malva

	Marsilea quadrifolia
	Water shamrock or Eurasian water clover

	Mentha arvensis
	Field-mint

	Microstegium vimineum
	Japanese stilt-grass

	Miscanthus sinensis
	Eulalia

	Myosotis scorpioides
	True forget-me-not

	Myosoton aquaticum
	Giant chickweed

	Myriophyllum aquaticum
	Parrot feather

	Myriophyllum heterophyllum
	Variable water-milfoil

	Myriophyllum spicatum
	Eurasian water-milfoil

	Najas minor
	Lesser naiad

	Nasturtium microphyllum (Rorippa microphylla)
	One-row yellow cress

	Nasturtium officionale (Rorippa nasturtium-aquaticum)
	Watercress

	Nymphoides peltata
	Yellow floating heart

	Onopordum acanthium
	Scotch thistle

	Ornithogalum umbellatum
	Star of Bethlehem

	Pastinaca sativa
	Wild parsnip

	Persicaria maculosa (Polygonum persicaria)
	Lady’s thumb

	Persicaria perfoliata (Polygonum perfoliatum)
	Mile-a-minute vine

	Persicaria posumbu (Polygonum caespitosum)
	Cespitose knotweed

	Phalaris arundinacea
	Reed canary-grass

	Phragmites australis
	Reed grass, Phragmites

	Pistia stratiotes
	Water lettuce

	Poa compressa
	Canada bluegrass

	Poa pratensis
	Kentucky bluegrass

	Poa trivialis
	Rough bluegrass

	Potamogeton crispus
	Curly pondweed

	Puccinellia maritima (P. americana)
	Seaside alkali-grass

	Pueraria montana
	Kudzu

	Ranunculus repens
	Creeping buttercup

	Rorippa sylvestris
	Creeping yellow cress

	Rumex acetosella
	Sheep-sorrel

	Rumex obtusifolius
	Bitter dock

	Salvinia molesta
	Salvinia

	Securigera varia (Coronilla varia)
	Crown vetch

	Senecio jacobaea
	Tansy ragwort

	Setaria pumila (S. lutescens, S. glauca) 
	Yellow foxtail or yellow bristlegrass

	Silphium perfoliatum
	Cup plant

	Solanum dulcamara
	Bittersweet nightshade

	Stellaria graminea
	Common stitchwort

	Tanacetum vulgare
	Tansy

	Thymus pulegioides
	Wild thyme

	Trapa natans
	Water-chestnut

	Tussilago farfara
	Coltsfoot

	Typha angustifolia
	Narrow-leaved cattail

	Typha latifolia

	Common or Broad-leaved cattail

	Typha X glauca
	Hybrid cattail

	Valeriana officinalis
	Garden heliotrope

	Verbascum thapsus
	Common mullein

	Veronica beccabunga
	European speedwell

	Xanthium strumarium
	Common cocklebur

	
	

	Woody Plants: 
	

	Acer ginnala
	Amur maple

	Acer platanoides
	Norway maple

	Acer pseudoplatanus
	Sycamore maple

	Actinidia arguta
	Kiwi vine

	Ailanthus altissima
	Tree-of-heaven

	Alnus glutinosa
	European alder

	Amorpha fruticosa
	False indigo

	Berberis thunbergii
	Japanese barberry

	Berberis vulgaris
	Common barberry

	Catalpa speciosa
	Western catalpa

	Celastrus orbiculatus
	Oriental bittersweet

	Cytisus scoparius
	Scotch broom

	Elaeagnus angustifolia
	Russian olive

	Elaeagnus umbellata
	Autumn olive

	Euonymus alatus
	Winged euonymus

	Euonymus hederaceus (E. fortunei)
	Climbing euonymus              

	Frangula alnus (Rhamnus frangula)
	Alder Buckthorn

	Humulus japonicus
	Japanese hops

	Hypericum prolificum
	Shrubby St. John’s wort

	Ligustrum obtusifolium
	Japanese privet

	Ligustrum ovalifolium
	California privet

	Ligustrum sinense
	Chinese privet

	Ligustrum vulgare
	Common/hedge privet

	Lonicera japonica
	Japanese honeysuckle

	Lonicera maackii
	Amur honeysuckle 

	Lonicera morrowii
	Morrow’s honeysuckle

	Lonicera tatarica
	Tatarian honeysuckle

	Lonicera X bella
	Morrow’s X Tatarian honeysuckle

	Lonicera xylosteum
	European fly-honeysuckle

	Morus alba
	White mulberry

	Paulownia tomentosa
	Princess tree or empress tree

	Phellodendron amurense (P. japonicum)
	Corktree

	Populus alba
	Silver poplar

	Rhamnus cathartica
	Common buckthorn

	Ribes rubrum (R. sativum)
	Garden red currant

	Robinia pseudoacacia
	Black locust

	Rosa multiflora
	Multiflora rose

	Rosa rugosa
	Rugosa rose

	Rubus phoenicolasius
	Wineberry

	Salix purpurea

	Basket or purple-osier willow

	Sorbus aucuparia
	European mountain-ash

	Taxus cuspidata
	Japanese yew

	Ulmus pumila
	Siberian elm

	Wisteria floribunda
	Wisteria
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� Scientific names are those used primarily in National Wetland Plant List (http://wetland_plants.usace.army.mil/) and secondarily in USDA PLANTS database (http://plants.usda.gov/).


� Typha spp. are native species which provide good water quality renovation and other functions/values.  However, they are aggressive colonizers which, given the opportunity, will preclude establishment of other native species.  They are included in this list as species not to be planted, not because they are undesirable in an established wetland, but to provide opportunities for other species to become established.  It is likely they will eventually move in without human assistance.


� This is not appropriate for use in wetland mitigation.  In some circumstances it may be appropriate in stream bank stabilization.
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