JAMAICA COVE, KITTERY, MAINE


PORTSMOUTH NAVAL SHIPYARD


SECTION _______


SALT MARSH REHABILITATION


20 May 2002

PART 1   GENERAL

1.1 SUMMARY

This section describes the specifications for the rehabilitation of approximately 2 acres of coastal salt  marsh.  Specifically, a salt marsh will be constructed and planted in the intertidal area from elevation 99.0 ft. Portsmouth Naval Shipyard Datum (PNSD) to elevation 101.5 ft. PNSD.  This area has two vegetation zones; Zone 1 will be low marsh planted with saltmarsh cordgrass, Spartina alterniflora (EL 99.0 to 100.8 ft.PNSD) and Zone 2, will be high marsh planted with salt hay grass, Spartina patens (EL 100.8 to 101.5 ft. PNSD).  To protect the edge of the landfill, stone protection will be placed from EL 97.0 to 108.0 ft. PNSD along the marsh periphery.  Backfill material placed in the voids between the rocks of the stone revetment during Phase I, from EL 101.5 to 108.0 ft. PNSD (top of slope) will be seeded to encourage development of herbaceous vegetation.  The area between the top of the revetment and the road (Zone 3) at EL 108.0, will be planted with trees and shrubs (the area was topsoiled and seeded during Phase 1 to prevent erosion until plantings of trees and shrubs could be undertaken).  To protect the developing salt marsh from normal wave action, a small rock berm will be constructed at the mouth of the cove to EL. 100.5 ft. PNSD.  A notch in the berm will provided flushing through a constructed tidal channel with invert EL. 94.0 ft. PNSD. 

Zones 1, 2 and 3, as specified on the Plans, shall be surveyed and staked prior to commencement of any vegetation activities.  The Contracting Officer shall approve the staked areas.

Pertinent design elevations in Portsmouth Naval Shipyard Datum (PNSD)are as follows:

100-Year tidal flood


 105.2 ft. PNSD(8.7 ft. NGVD) 

Mean Spring High Water (MSHW)
 101.5 ft. PNSD(4.98 ft. NGVD)

Mean High Water (MHW)


 100.8 ft. PNSD(4.35 ft. NGVD)

Nat. Geodetic Vertical Datum (NGVD) 96.5 ft. PNSD(0.0 ft. NGVD)

Mean Low Water (MLW)


  92.7 ft. PNSD(-3.78 ft.NGVD) 

Vegetation will be established as follows:

1) Planting of low marsh vegetation (Zone 1) consisting of saltmarsh cordgrass (Spartina alterniflora) plants from EL. 99.0 100.8 ft. PNSD.

2) Planting of high marsh vegetation (Zone 2) consisting of salt hay grass (Spartina patens) plants from EL 100.8 to 101.5 ft. PNSD.

3) A herbaceous grass seed mixture will be broadcast on the revetment consisting of New England Native Warm Season Grass Mix (Source: New England Wetland Plants, Inc. 800 Main Street, Amherst, MA 01002, Phone: (413) 256-1752) (or comparable mixture).

4) The top of the revetment (previously topsoiled and seeded during Phase 1) EL 108.0 ft. PNSD to the road (Zone 3) will be planted with salt tolerant trees and shrubs in accordance with SECTION _____ SHRUB AND TREE PLANTING.

1.2   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referenced in the text by basic designation only.

United States Department of Agriculture/Duck Unlimited, 1997. 

Vegetating with Native Grasses in the Northeastern North America.

United State Department of Agriculture Soil Textural Class Names and Percent Sand, Silt and Clay.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; submittals having an "FIO" designation are for information only. The following shall be submitted to the Contracting Officer in accordance with SUBMITTAL PROCEDURES (Section 01330 of the Corps of Engineers Guide Specifications for Construction – September 1979).  Submittal Descriptions (SD) as follows: 

SD-01 Data

Equipment; FIO

A list and/or description of equipment used for planting.

SD‑08 Statements

Vendor Identification/Plant Availability Schedule; GA

Statement of demonstrated saltmarsh restoration experience from vendor. Confirmation from vendor of availability of specified salt marsh plants and seed mixtures (type and quantity), at least 6 months prior to planting. 

Delivery Schedule; GA

Delivery schedule, at least 10 days prior to the intended date of the first delivery.

Salt Marsh Vegetation Establishment Period; GA.

Written calendar time period for the establishment period for salt marsh vegetation (saltmarsh cordgrass and salt hay grass).

SD-09 Reports

Coastal Rehabilitation Work Plan; GA

The Contractor shall prepare a work plan, addressing all phases and sequencing of work, for the 2 acre rehabilitation of Jamaica Cove including Zone 1 and 2 (the intertidal area) and Zone 3 (the top of the revetment to the road). 

Rehabilitation Report; GA

The Contractor shall conduct periodic inspections of the site prior to vegetation and during the establishment period (see Subpart 3.8) to document the status of the restoration project. The report(s) shall include the following information: color reproductions of photographs taken from an array of fixed reference points; a list of species colonizing the restoration site; the percent survival and areal coverage of (Zone 1) saltmarsh cordgrass (Spartina alterniflora) and (Zone 2) salt hay grass (Spartina patens), the areal coverage of herbaceous grass mix on the revetment and (Zone 3) between the top of the revetment and the road, and other species colonizing the area; and a qualitative evaluation of plant vigor, including signs of nutrient deficiencies and hydric stress. 

SD‑13 Certificates

Certificates of compliance certifying that materials meet the requirements specified, prior to the delivery of materials.  Certified copies of the reports for the following materials shall be included:

Medium Size Plants/2” peat pots; GA.

For cultivar, genetic purity, nursery location, and certification that plants are “hardened” to the saline environment prior to planting.

Fertilizer; GA.

For Manufacturer’s chemical analysis and application instructions.

1.4   SOURCE INSPECTIONS

Planting materials will be subject to inspection by the Contracting Officer at the growing site.

1.5   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.5.1   Delivery

1.5.1.1   Protection

Salt marsh plants shall be protected from drying out and contamination during delivery.

1.5.1.2   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened containers bearing the manufacturer's chemical analysis.  In lieu of containers, soil amendments may be furnished in bulk.  A chemical analysis shall be provided for bulk deliveries.

1.5.2   Inspection

Salt marsh plants shall be inspected upon arrival at the job site by the Contracting Officer for conformity to type and quality in accordance with Section 2.1 MATERIALS.  Other materials shall be inspected for meeting specified requirements and unacceptable materials shall be removed from the job site.

1.5.3   Storage

Materials shall be stored in areas designated by the Contracting Officer. Salt marsh plants shall be lightly sprinkled with water, protected from exposure to wind and direct sunlight until planted. 

1.5.4   Handling

1.5.4.1   Materials 

Care shall be taken to avoid injury to the salt marsh plants. Except for bulk deliveries, materials shall not be dropped or dumped from vehicles.

1.5.4.2   Time Limitation

Salt marsh plants:  Limitation of time between delivery

and placing of plants shall be 48 hours during which time they are kept moist and shaded.

1.6   Special Working Times For Planting

Work will be performed in the dry to the maximum practical extent possible.  Work schedule shall be coordinated with the tide schedule.  No work will be permitted during periods when onshore winds generate waves of magnitude that would permit the top of the run‑up to reach above the mean high water level during the six-hour period that work would normally occur.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Salt Marsh Plants

2.1.1.1   Plantings

Robust plants from a northern New England seed source (north of Cape Cod, Massachusetts)shall be obtained from a local vendor specializing in cultivating coastal wetland plant species.

The cultivar of the salt marsh grasses, saltmarsh cordgrass (Spartina alterniflora) and salt hay grass (Spartina patens), shall be provided as healthy living medium sized plants in peat pots or plugs.  Plants may be 2 inch or larger plugs/peat pots with a minimum of 2 culms (stems) per plug/pot.  To avoid salt shock, all stock shall be acclimated to the salinity conditions at the project site.  Acclimated shall be defined as growing at the prescribed salinity concentration for a minimum period of two weeks prior to shipment of the stock to the construction site. 

The following are experienced salt marsh restoration specialists and possible suppliers of the specified marsh plugs/peat pots:


Great Meadow Farm


Patmos Road


Rowley, MA 01969


(978) 948-7870


Pierson Nursery


Waterhouse Road


Biddeford, ME 04005


(207) 499-2994

2.1.1.2   Quality

Medium plants shall be provided which have been grown under climatic conditions similar to those in the locality of the project.  Plants shall be obtained from nurseries specializing in the preparation of saltmarsh cordgrass and salt hay grass nursery stock.  The plants shall be free from weeds or other material detrimental to a healthy stand of saltmarsh cordgrass and salt hay grass.  Plants that have been exposed to heat or excessive drying shall be rejected.

2.1.2   Soil and Soil Amendments

2.1.2.1  Backfill 

Backfill materials were placed in the salt marsh rehabilitation area to provide a suitable planting substrate in the Zone 1 and Zone 2 areas. These materials were also placed in voids between rocks in the revetment as substrate for seeding with New England Native Warm Season Grass Mix (or comparable mix). Contaminant testing requirements for the fill material are addressed in Section ____Excavation and Fill Materials.  Supplemental backfill materials may be necessary, in accordance with PART 3 EXCECUTION, to finalize grading prior to planting.  The United States Department of Agriculture Soil Textural Classes (see Soil Textural Class Names and Percent Sand, Silt and Clay table below) suitable for backfill at the project site are Loamy Sands, Sandy Loam, Loam, Silt Loam and Silty Clay Loam.  Selected material should be free of seed and vegetative propagules of Phragmites (Phragmites australis).  There is no requirement for organic soil amendments or fertilizer to be mixed in with the backfill material.

United States Department of Agriculture

Soil Textural Class Names and Percent Sand, Silt and Clay

Basic Soil

Sand Size

Silt Size

Clay Size

Textural Classes
2mm to

0.005mm to
<0.002mm

0.05mm

0.002mm

LOAMY SAND

70-90%

<30%


<15%


 Loamy Course Sand

 Loamy Sand

 Loamy Fine Sand

SANDY LOAMS

43-85%

<50%


<20%

 Sandy Loam

 Fine Sandy Loam

 Very Fine Sandy

    Loam

LOAM



23-52%

28-50%

7-27%

SILT LOAM


20-50%

50-80%

12-27%

SILTY CLAY LOAM
<20%


40-73%

27-40%

2.1.2.2 Fertilizer

A slow release fertilizer (19N-6P-12K), such as 0smocote or comparable equivalent, shall be added to the planting hole at the time of planting (see subpart 3.4.2 Method of Planting).  Additional fertilizer may be applied on subsequent occasions, if deemed necessary by the wetland restoration specialist or Contracting Officer.

2.1.3  Water

Water shall not contain elements toxic to plant life.

2.1.4.  Coir Geotextile Rolls 

Coir Geotextile Rolls or coconut fiber rolls provide a high level of erosion protection using biodegradable materials.  Fiber rolls (Vendor: New England Wetland Plants, Inc., 800 Main Street, Amherst, MA 01002 Phone: (413) 256-1752) or comparable equivalent) will be used to line the tidal channel from elevation 94 to 99 feet PNSD.  Fiber rolls will prevent erosion and slumping of the tidal channel side slopes (which will also assist in stabilizing elevations of the lower marsh).  In addition, fiber rolls collect sediment and organic particles providing a stable substrate for the continued spread of saltmarsh cordgrass, Spartina alterniflora, downgradient into the tidal channel.  Coir Geotextile Rolls will be installed in accordance with manufacturer specification.  

PART 3   EXECUTION

3.1   SHORELINE RESTORATION

The salt marsh rehabilitation area will be graded to the contours and elevations indicated on the drawings.  Voids in the revetment will be filled with backfill material and revegetated as indicated herein.

3.2   SITE PREPARATION

The salt marsh rehabilitation areas shall be surveyed by zone for elevation and area to the nearest 0.1 foot by a surveyor prior to planting activities.  Backfilled material (i.e. newly deposited and regraded soils/sediments) shall be allowed to settle for a minimum of approximately 1 to 2 weeks or a minimum of 6 tidal cycles.  Preparation for planting shall begin following this period.  A surveyor shall check the elevations and additional backfill added as necessary  approximately 1 to 2 weeks before planting.  The Contracting Officer prior to commencement of the planting activities shall establish a limit of work boundary for the rehabilitation work. This shall be staked by a surveyor and surrounded by a fence barrier to exclude all activities not related to the rehabilitation of the salt marsh.

3.2.1   Final Grading

Immediately prior to planting, the area shall be graded to surveyed elevations.  Site grading shall be refined, if necessary, so that the actual shoreline restoration spot elevations are within +/‑0.1 feet of the design elevations.  Achievement of these elevations is critical to the overall success of the establishing the salt marsh zones; low marsh (Zone 1) and high marsh (Zone 2).

The Contracting Officer shall verify that the finished grades and elevations are as indicated on the drawings and in accordance with this specification.

3.2.2  Revegetation Area Debris

Seaweed and other miscellaneous debris shall be removed from the restoration area by the Contractor prior to planting.  The Contractor shall be responsible for disposal of the debris.

3.3   PLANTING TIMES AND CONDITIONS

3.3.1  Planting Times/Seeding Times

Planting shall only be conducted between late April and mid‑June to minimize the impacts of severe winter storms, wave action, and ice on the new plants.  Planting shall commence in late April, if possible, because this timing will maximize the time available for a root mat to become established prior to the next winter season. This will maximize the success rate and minimize the amount of additional replanting required to establish the restored wetland.  Planting of the saltmarsh cordgrass and salt hay grass plants shall be conducted during low tide.

Seeding of New England Native Warm Season Grass (Vendor: New England Wetland Plants, Inc.  800 Main Street, Amherst, MA 01002. Phone (413) 256-1752) or approved alternative on the revetment shall be conducted in between late April and mid‑June to optimize best results.  This mix is somewhat slow to germinate and establish during the first year of planting as energy is used for root production, but should produce good cover by the end of the second growing season.  Fertilizer is not required.  Additional information concerning the establishment of warm season grasses, such as watering, mowing, prevention of weed growth, etc. may be obtained from reference USDA/Ducks Unlimited, 1977 as provided in Section 1.2 References.

3.3.2   Planting/Seeding Conditions

Planting/Seeding operations shall be performed only during periods when beneficial results can be obtained.  Planting/Seeding is prohibited when the ground is frozen.  When drought, excessive moisture or other unsatisfactory conditions prevail, the work shall be stopped when directed.  When special conditions warrant a variance to the planting operations, proposed times shall be submitted to and approved by the Contracting Officer.

Salt marsh rehabilitation activities shall commence only after completion of the requirements in Subpart 3.2, Site Preparation.

3.4   PLANTING/SEEDING PROCEDURES

3.4.1   General

The respective areas, dependent on elevations, shall be planted as indicated on the contract drawings.  It is anticipated that additional species may naturally colonize the planting zones over time.

3.4.2   Method of Planting/Seeding

The peat pots/plugs shall be planted by hand in staggered rows spaced l8 inches on center (i.e. 18 inches apart).  Small holes shall be dug in the soil using a hand trowel or appropriate tool and 3 to 4 month slow release fertilizer (19N-6P-12K) shall be added at an application rate of 28 grams/per hole prior to placement of the peat pot/plug.  The individual peat pots/plugs shall be planted in soil at least 1 inch deeper than grown in the nursery to a depth that will ensure that the top of the rootstock mass lies at least 1 inch below the soil surface.  The maximum planting depth shall be 2 inches deeper than grown in the nursery.  The Contractor shall then press the soil firmly over the roots and around the stem to eliminate air pockets.

New England Native Warm Season Grass Mix or approved alternative shall be broadcast over the revetment by hand, after acceptance of final grading by the Contracting Officer, at a rate of 25 LBS/ACRE (1743 sq. ft./lb).

3.4.3   Watering 

Should planting be conducted in the dry, tidal flow will be restored within 24 hours of completion of planting operations.  The Contractor is responsible for ensuring that the planting areas are kept moist at all times and the plant materials are not subject to desiccation or salt stress.

Watering of revetment grass areas shall be started immediately after completing seeding operations.  Water shall be applied at a rate sufficient to ensure moist soil conditions.  Run‑off and puddling shall be prevented.

3.5   PROTECTION/FENCING

3.5.1  Protection of the Prepared Site

Finished graded areas and prepared sites prior to revegetation shall be protected from damage by vehicular or pedestrian traffic and erosion.  The limits of the work boundary, which will encompass the area to be planted and seeded, including the surrounding area required to conduct the work, shall be fenced to exclude foot traffic by Portsmouth Naval Shipyard employees and local residents.  Fencing shall be inspected, repaired, and replaced as directed by the Contracting Officer.

3.5.2  Protection of the Saltmarsh and Seeded Areas

Immediately after planting and/or seeding, the area shall be protected against vehicle and pedestrian traffic and wind, by erecting barricades and providing signage as required, or as directed by the Contracting Officer.

Install snow fencing and/or other appropriate measures in accordance with SECTION _____ CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS.  To protect the newly vegetated (planted) and seeded areas by excluding foot traffic by Portsmouth Naval Shipyard employees and local residents, one row of 3-foot high snow fencing surrounding the entire restored area will be erected.  Vehicles, equipment, and pedestrians shall not be permitted within the shoreline restoration areas other than in association with said restoration.

The Contractor shall post a sign, in a visible location, stating the following:  "Salt Marsh Development Area ‑ Please Do Not Disturb".

The Contractor shall periodically inspect for the establishment of non-native invasive species, such as Phragmites, in the project area.  Observed infestations should be eradicated using methods approved by the Contracting Officer. 

3.6   RESTORATION AND CLEAN UP

3.6.1   Restoration

Following the completion of planting, equipment and materials used during planting shall be removed from the area and disposed of by the Contractor.  The Contractor shall restore disturbed areas to their original condition.

Areas that have been damaged from the planting operation shall be restored to original condition at Contractor's expense.

3.6.2   Clean Up

Excess and waste material shall be removed from the planting operation and shall be disposed of off-site and/or at appropriate designated disposal areas or reused as appropriate. Adjacent paved areas shall be cleaned.

3.7    INSPECTIONS

The Contractor shall perform the following site inspections:


Inspection I ‑
After final regrading activities are                        
completed, and the area to be                                planted has been properly                                 
prepared and staked.


Inspection II ‑
Following initial spring planting of

                       the new vegetation to determine the

                       Salt Marsh Vegetation Establishment

             Period (saltmarsh cordgrass and salt


hay grass).

     Inspection IV  -  In the fall following the initial

                  spring planting.  All dead plants shall be replaced in-kind by the end of October (thereby achieving 100% viability at this point in time).

The Contractor shall notify the Contracting Officer 10 days prior to the date of each inspection.  Time for the aforementioned inspections shall be established in writing.  

3.8    ACCEPTANCE PERIOD

3.8.1   Commencement

The  Acceptance Period for establishing viable stand of saltmarsh cordgrass and salt hay grass shall commence on the day which planting is completed.  The planting success and overall viability of the planted marsh shall be monitored over the summer.  The Acceptance Period shall end the end of October of the same year of spring planting.  

3.8.2   Acceptable Stand of Saltmarsh Cordgrass and Salt Hay Grass

An acceptable stand of saltmarsh cordgrass and salt hay grass from the salt marsh planting operations is defined as a minimum of 75% survival rate (including vegetative off-hoots) from spring planting operations. 

3.9   FINAL ACCEPTANCE

Final acceptance will be given by the Contracting Officer by meeting the requirements specified in Section 3.8.2 Acceptable Stand of Saltmarsh Cordgrass and Salt Hay Grass.  An unacceptable stand of saltmarsh cordgrass and salt hay grass shall be evaluated for reason for failure and a corrective action plan prepared and submitted to the Contracting Office for approval.  Repairs shall be made as soon as conditions permit and supplemental plantings shall be made to meet the performance standards. 

‑‑ End of Section

