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1.0
Introduction

Armacost Park is a largely undeveloped tract of land approximately 11 acres in size between 71st and 74th street in Avalon, New Jersey (Park). In mid-2010, Windward Consulting, LLC (Windward) and the Borough of Avalon (Borough) began discussing the potential of enhancing and restoring the natural resources and facilities available in Armacost Park. Broad goals and objectives were developed for the Armacost Park Natural Resource and Enhancement Project through a collaborative scoping process involving the Borough Administration and the Borough Council public meetings, the Avalon Environmental Commission, and the Cape May County Department of Mosquito Control.

Habitat, whether aquatic or terrestrial, is dynamic. Successional changes occur naturally through time. However, human disturbance activities have a tendency to alter the natural temporal and spatial succession of available habitat. Through time this leads to 1) a system no longer in balance, 2) unnatural changes to biological communities taking place, 3) decreased benefits to wildlife, and 4) a decrease in or disappearance of native and sensitive resources unique to the project area and region. In short, it leads to a degraded, non-functional system having reduced biological value. The primary objective of the project is to restore the natural resources of the Park to a healthy state where succession can take its natural course and would be accomplished through restoration and enhancement actions selected by the Borough. Other objectives are discussed in detail in the Conceptual Design. The project is scheduled to be completed through several years and multiple phases.
Restoration and enhancement actions, with the exception of restoring the saltwater marsh and controlling phragmites, would likely be fairly small scale, have minimal disturbance to the faunal resources and non-targeted floral resources of the Park, and factor in long-term maintenance requirements. Efforts will focus on attributes crucial to and having the most influence on the Parks ecosystem and actions having the highest biological value. Selection criteria for restoration and enhancement actions would focus on areas where disturbance activities have caused stress and degradation to native and sensitive resources and in association with features having high biological value (i.e., transitions and edges).
Phase 1A was implemented in fall 2011 and will continue through winter 2012. The purpose of this work plan is to describe the work taking place in the Park during this time period. The objective of Phase 1A, also referred to as the discovery phase, is to implement surveys and small scale pilot studies to gather data needed to 1) identify sensitive biological resource issues that will have to be addressed during this project, 2) assess the feasibility of implementing proposed restoration and enhancement actions at a larger scale, 3) gather baseline information to facilitate documentation of changes resulting from possible restoration and enhancement actions, and 4) develop success criteria for the project. The type of work scheduled for completion in Phase 1A falls into one of three categories: wildlife surveys, vegetative pilot studies, and hydrologic studies. Each of these is described below.
2.0
Wildlife Surveys
Wintering bird surveys will be conducted in the Park during Phase 1A. The objectives of the wintering bird surveys are to determine if special-status species utilize the Park during winter, establish baseline avian use of the Park, and determine habitat use by species. Objectives will be accomplished by conducting area search type surveys within each habitat type from late December through early March. Detection data will be used to guide the timing of restoration and enhancement actions, facilitate permit acquisition, develop a species list of the Park, and develop indices to determine the change in avian use of the Park through time. The indices will also be used as metrics to assess the level of success of restoration and enhancement actions.
Wintering bird surveys will be conducted from December 19, 2011 through March 11, 2012. During this time period, one survey will be conducted every two weeks. Each survey will last approximately five hours. During each five hour survey, the surveyor will dedicate adequate time to thoroughly search each of the three habitat types available within the Park. Habitat delineations can be found in the Conceptual Design. All species seen or heard during the survey will be recorded, and the habitat type the detection occurred within and basic behavior will be noted. The three broad habitat types include mixed upland forest, grassland, and wetland. The total acreage of the Park is 10.90 acres and consists of 6.75 acres of mixed upland forest, 1.10 acres of grassland, and 3.05 acres of wetland. The three broad habitat types host specific and different vegetation types and environmental conditions, and therefore provide habitat for different bird species. During each five hour survey, two hours will be dedicated for surveying the mixed upland forest habitat, one hour for surveying the grassland habitat, and two hours for surveying the wetland habitat. However, the amount of time it takes to thoroughly survey each habitat type may vary on each survey day according to weather or bird activity and it is at the discretion of the surveyor to adjust accordingly. Surveys will last a minimum of five hours on each survey day but the survey can be extended if the surveyor feels extending the effort is appropriate.

Special-status species are those listed as threatened, endangered, or species of special concern under state and/or federal endangered species acts. Endangered species are those whose prospects for survival within the state are in immediate danger due to one or several factors, such as loss or degradation of habitat, over-exploitation, predation, competition, disease, or environmental pollution, etc. An endangered species likely requires immediate action to avoid extinction within NJ. Threatened species are those that may become endangered if conditions surrounding it begin to or continue to deteriorate. Thus, a threatened species is one that is already vulnerable as a result of, for example, small population size, restricted range, narrow habitat affinities, significant population decline, etc. Special concern species are those warranting special attention because of evidence of decline, inherent vulnerability to environmental deterioration, or habitat modification that would result in their becoming threatened. This category would also be applied to species that meet the foregoing criteria and for which there is little understanding of their current population status in the state. An emphasis will be placed on detecting the presence of special-status species during the wintering bird surveys. Federally listed special-status species do not occur within the Park in winter. Special-status species listed under the New Jersey endangered species act and having the potential to occur within the Park during the winter are listed in Table 1.
Table 1. Special-status species having the potential to occur within Armacost Park during winter.
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Bald eagle  NB 

Haliaeetus leucocephalus Threatened Low

Peregrine falcon Falco peregrinus  Endangered Moderate

Pied-billed grebe Podilymbus podiceps  Endangered Low

Sedge wren Cistothorus platensis  Endangered Very Low

Cooper's hawk Accipiter cooperii Threatened Moderate

Red-shouldered hawk  NB  Buteo lineatus Threatened Low

American bittern NB Botaurus lentiginosus Special Concern Low

American kestrel Falco sparverius Special Concern Low

Black-crowned night-heron NB Nycticorax nycticorax Special Concern Moderate

Common moorhen NB Gallinula chloropus Special Concern Very Low

Grasshopper sparrow NB Ammodramus savannarum Special Concern Very Low

Eastern meadowlark Sturnella magna Special Concern Very Low

Northern harrier NB Circus cyaneus Special Concern Low

Sharp-shinned hawk Accipiter striatus Special Concern Moderate

Short-eared owl  NB Asio flammeus Special Concern Very Low

Sora Porzana carolina Special Concern Very Low

Tricolored heron Egretta tricolor Special Concern Very Low

Horned lark Eremophila alpestris Special Concern Low

Least bittern Ixobrychus exilis Special Concern Very Low

Little blue heron Egretta caerulea Special Concern Very Low

Long-eared owl Asio otus Threatened Very Low

Vesper sparrow  NB  Pooecetes gramineus Threatened Very Low

Red-headed woodpecker Melanerpes erythrocephalus Threatened Very Low

NB = non-breeding population only


3.0
Vegetative Pilot Studies

As noted in the Introduction, we conducted fall 2011 botanical studies to add to the species inventory, to develop a vegetation classification approach, to identify candidate sites for pre-restoration experiments, and to identify reference areas onsite and offsite for comparative monitoring purposes.  We conducted field studies on November 2 and 3, 2011 at Armacost Park and selected reference sites with characteristics similar to the vegetation units identified at Armacost Park.  Major upland vegetation units identified for the purpose of these studies include Greenbrier Woodland (located at what appear to be old borrow pits), Dune Woodland, Maritime Forest, and lawn and other areas subject to mowing. Wetland areas include Willow Woodland, Scrub-shrub, and various tidal and nontidal emergent wetland types.   Detailed results of the fall botanical surveys will be contained in a report on the fall and winter discovery phase of the overall project.  

One of the important outcomes of the fall surveys is the identification of the proposed pre-restoration experimental study sites and plots. Pre-restoration experiments or “pilot projects” are one or more small experimental projects initiated, generally at a proposed project site or nearby, either to test particular restoration techniques or proposed hypotheses to gain information that could help guide the design and execution of a larger-scale ecological restoration project.   We will conduct seasonal (spring, summer, fall 2012 and winter 2012) biological monitoring of selected experimental sites, identified during fall 2011 surveys and implemented during winter 2012, to determine any changes resulting from one of two actions: (1) removal of ground vines at pilot project sites that dominate particular portions of the park; and (2) cutting of vines that grow over candidate mature trees selected onsite for monitoring.  These actions will allow (1) sunlight and precipitation to reach the exposed substrate of the experimental ground plots, which may initiate response from the otherwise dormant seed bank and also initiate changes beneficial to wildlife; and (2) candidate trees, essentially smothered with vines, to grow less inhibited by the vines after released (exposed) from vines perhaps prompting changes beneficial to wildlife.   

Botanical and soil surveys of the plots will include (a) identification of native and non-native seedlings that have germinated or exhibit growth/regrowth of existing vegetation in response to the removal of vegetation and (b) removal of soil samples for testing of top and subsurface soil to determine grain size, nutrient content, pH, and salinity (need establish Rutgers Soil Lab fee for work per sample). Wildlife observations and other ancillary information will be recorded as found during botanical monitoring of trees and plots.  Additional wildlife information of exposed trees and experimental plots will be recorded during wildlife surveys. We also will remove invasive exotic plant species should any begin to overwhelm the response of native plant species.

We provide herein a listing of the two proposed studies. Pilot Study 1 will include two different comparisons. The Greenbrier Woodland experiment is anticipated not to require permits whereas the Transition Zone plots may require a NJDEP Freshwater Wetlands permit. Due to the lack of a formal wetland boundary determination and an LOI from NJDEP, Pilot Study 1 may be conducted in two phases: Phase- 1will include the Greenbrier Woodland study and Phase-2 will include the Transition Zone study as permitting allows.    
3.2
Pilot Study 1
In previous submissions, we have defined pre-restoration experiments or “pilot projects” that are one or more small experimental projects initiated, generally at a proposed project site or nearby, either to test particular restoration techniques or proposed hypotheses to gain information that could help guide design and execution of a larger-scale ecological restoration project.  Based on fall 2011 discovery field work and analysis, the findings for which will be provided in the Fall and Winter 2012 discovery report, we propose the following design, sites, and monitoring for two types of experiments: 

Design:

· We will select three experimental plots for two of the major “degraded” plant communities delineated at the Park: “Greenbrier Woodland” (area with scattered trees and ground covered with dense greenbier) and “Transition Zone” (i.e., area between wetland and upland habitats often dominated with Phragmites).  

· Our observations suggest two other upland communities (Dune Woodland and Maritima Forest) are relatively intact and do not warrant restoration efforts. The wetland communities are being evaluated in an ongoing process. 

· Each of the three candidate sites for pre-restoration experimentation will undergo the following treatments:

· Manual removal of all ground cover by clipping at the ground surface and manual removal from the sites.

· All leaf litter and other material on the ground will be raked and removed, resulting in a fully exposed substrate. 

· Three soil samples will be taken from each of the three sites for testing at the Rutgers Soil Lab to determine nutrient content, soil texture, salinity, and other characteristics.  Three additional samples will be selected each from the Dune Woodland and Maritime Forest communities for comparison. 

· Hand-augered water wells will be installed in the three experimental plots to determine characteristics of the water table.

Site selection: 

· We have selected three candidate sites for two plant communities:

· Greenbrier Woodland (Phase 1): Plot W-1, Plot W-2, Plot W-3.  These sites are characterized by dense cover of greenbrier to the exclusion of most other native species. There is diminished plant diversity. These site sites are apparently former borrow pits excavated for use of the sand and the vegetation response is hence uncharacteristic of other Park sites and the reference sites elsewhere in Avalon. 

· Transition Zone (Phase 2): Plot T-1, Plot T-2, & Plot T-3. These sites are characterized by dense cover of invasive species to the exclusion of other species typical of other wetland-upland transition zones in the region. There is diminished plant diversity. 

Maintenance, Monitoring and Reporting:  

· We will conduct monthly or quarterly monitoring, depending on available resources, for the purpose of observing responses to the vegetation manipulation by plant and animal species. Example observations may include: 

· Identification of plants that germinated and survived following vegetation removal. 

· Listing of all native plant species as compared to exotic plants species observed.

· Observations of regrowth of above-ground removed vegetation.

· Observations of wildlife use of the experimental plots as compared to areas without vegetation removal will be undertaken, as feasible.   

· Hand-augered wells will be temporary. 

· Reference sites will be selected from the areas identified during fall surveys for “parallel monitoring” of experimental and reference sites, which may provide insights to the observations at the experimental sites. 

· Maintenance of plots if team decides regrowth of vegetation or other developments impede the experiment, or if the experiments of plots need refinements. 

· Completion of the experiments in fall 2012. 

· Soil testing of the experimental plots at the end of the pre-restoration experiments.

· Analysis and reporting of results and potential conclusions regarding enhancement and restoration efforts at the Armacost Park. 

3.2
Pilot Study 2
Design:  

· We will select three trees or small groves of trees that are overgrown with vines and cut the bases of all vines, releasing the trees from the impacts of any new growth of the vines. Vines will not be removed from the trees but will be allowed to die in place. 

Site Selection:

· The trees or small groves will be selected in proximity to each of the three plots for the Greenbrier Woodland sites located for Experiment No.1, as noted above.  These are Plots W-1, W-2 and W-3.  These trees are overgrown for similar reasons as the Greenbrier Woodland sites in Experiment No. 1: the trees are on the periphery of the apparent borrow pits and have been overgrown from vines from the disturbed areas. The overgrowth of vines is likely caused by closer proximity to the water table due to the soil removed from the borrow pits.  

Maintenance, Monitoring, and Reporting: 

· Any regrowth of vines will be cut from the base of the trees during each monitoring episode. Trees and small groves receiving the vine removal treatment will be monitored monthly or quarterly for new growth in the canopies of the trees. 

· Wildlife use of the treated trees also will be noted, as feasible, during each monitoring episode and compared to trees that remain overgrown. 

· Analysis of results and potential conclusions regarding the enhancement these efforts at the Park will be included in the summary of the pre-restoration experiments.  
4.0
Hydrologic Studies
Six piezometers will be installed during Phase 1A. Installation will be completed, under direct supervision of a Windward hydrogeologist, by a NJ-licensed well driller in accordance with New Jersey Administrative Code (N.J.A.C.) 7:9D. Monitoring well permits will be obtained from the New Jersey Department of Environmental Protection (NJDEP) – Bureau of Water. One tide gauge/hydrograph will be placed at a location in the bay due west of the Park. Piezometer and tide gauge/hydrograph locations will be surveyed by GPS.
Piezometers will be constructed of two-inch diameter schedule 40 polyvinyl chloride (PVC) pipe with laser-slotted PVC screen (0.010 slot size). Piezometers will be finished at grade surface with 6-inch diameter steel casings secured with padlocks. The piezometers will be installed at varied depths ranging from approximately six to sixteen feet below grade surface. Soil boring logs will be completed during piezometers installation. Piezometers will be installed utilizing a track-mounted mechanized drilling unit manufactured by GeoProbe, Inc. and identified as the GeoProbe 6620 DT. Access routes for drilling equipment will be carefully selected to minimize disturbance to habitat. Drilling units will be mounted on rubber tracks and have a compact footprint to further minimize disturbance.
Following installation, wireless pressure transducers with programmable data loggers will be placed in each piezometer and the tide gauge/hydrograph. The pressure transducer measures the equivalent hydrostatic pressure of the water above the sensor diaphragm which can be recorded and later converted to depth to water measurement data. The water level data will be recorded for a period of approximately eight months and downloaded via handheld computer. Data will be compiled and interpreted to track groundwater level changes during seasonal variations, determine if a connection between surface water and groundwater exists, provide information concerning vertical and horizontal conductivity gradients, establish the tidal range in the bay, and establish tidal influence on groundwater elevation and conductivity within the Park.
Well site wetland soils will be characterized during piezometers installation by analyzing soil borings. The analyses include the following:
· Generation of a set of thorough soil logs (borings, test pits) including detailed soil descriptions, occurrence of water-bearing zone(s) and static depth-to-water, presence and lateral continuity of relatively permeable or impermeable layers, and estimates of organic matter content.
· Completion of soils lab tests to provide soil bulk density, organic matter, GSD of dominant and significant 
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