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INTRODUCTION

From September 2010 to December 2010, the Student Conservation Association (SCA) placed a Native Plant Corps team (NPC) at Gateway National Recreation Area (GNRA) to manage and mitigate the threat of invasive plants at Sandy Hook, New Jersey.  The team worked with the National Park Service to implement an integrated invasive plant management approach using manual, mechanical and chemical methods to remove plant species that are considered threats to biological and cultural resources. The crew of four, consisting of three corps members and one project leader, lived and worked together to provide this service to the park, while at the same time gaining valuable hands-on experience in the environmental conservation field. The team worked towards meeting project goals, as agreed upon by the team leader and natural resource manager.  The crew also worked to meet the objectives of the SCA internship, as set by the team leader and project manager.  

As the leader of this team, I will describe the various components of our project and internship at Gateway NRA.  I will outline the project, and its outcomes, along with illustrative maps and treatment summaries.  I will also describe SCA’s objectives for a successful program and how we attempted to meet these goals.  I will end with a few considerations for future NPC’s.  

Our team consisted of the following team members:
	Susan D. Robinson, Project Leader
	Nicholas Casey, Corps member
	Dennise Cupp, Corps member
	Michael McHale, Corps member

	





















PROJECT BACKGROUND
Species Treated
Autumn Olive (Elaeagnus umbellate)
During the course of the program, we treated Elaeagnus umbellata, the invasive species known as autumn olive.  Autumn olive is native to China, Korea, and Japan, and according to the Invasive Plant Species Assessment Working Group, it was first introduced to the United States as an ornamental and soil stabilizer in the early 19th century.  Autumn olive is also a nitrogen-fixer which added to its popularity in re-vegetating and restoring sites with poor, low nutrient soils.  

Curly Grass (Carex kobomugi)
During the course of the program, we treated Carex kobomugi, the invasive species known as curly grass or Asiatic sand sedge.  Curly grass is native to northeastern Asia, and it is believed to have been brought here by accident in ship cargo, but it was intentionally introduced to the United States in the mid 20th century as a dune/soil stabilizer. 1

Tree of Heaven (Ailanthus altissima)
During the course of the program, we treated Ailanthus altissima, the invasive species known as tree of heaven.  Tree of heaven is native to northern China, and was first introduced to the United States as an ornamental tree in the late 18th century.  It became popular in urban areas because of its ability to tolerate pollution.  2



Negative Impacts of Invasive Species

Autumn Olive
Autumn olive is an opportunistic plant that out-competes native plants in several ways.  First, autumn olive produces an abundant amount of seeds.  According to the Invasive Plant Species Assessment Working Group, one autumn olive plant can produce eighty pounds of seeds in one season. 3    Furthermore, there are many seed dispersal methods, such as wind and birds, which allow it cover vast areas of the Sandy Hook peninsula.  In addition, it can resprout after cutting and burning and crowds out native plants.4   Because autumn olive is a nitrogen-fixer, it can change soil chemistry and create an uninhabitable environment for native plants adapted to the nutrient-poor, sandy soils of Sandy Hook.  


Curly Grass

Curly grass outcompetes native plants by producing dense, monocultures through vegetative reproduction by rhizomes.  These dense patches of curly grass crowd out habitat for native dune grasses, including the threatened sea beach amaranth (Amaranthus pumilus), and nesting areas for endangered shorebirds, such as the state endangered piping plover.  


Tree of Heaven
Tree of Heaven, an aggressive and opportunistic plant, outcompetes native plants in several ways.  It produces copious amount of seeds, grows rapidly in disturbed soil, and has alleopathic qualities which inhibits the growth of other plants.  

One of the reasons tree of heaven is such an aggressive invasive plant is its enormous seed production.  One Ailanthus flower can produce hundreds of seeds; therefore a single tree can yield several hundred thousand seeds a year. 5 It’s recorded that a tree produced more than a million seeds in one year. 6 Furthermore, Ailanthus seeds and seedlings are tolerant of different soil types, especially poor, disturbed soils.  The low nutrient, salty, sandy soils of Sandy Hook are ideal for Ailanthus seeds and seedlings to establish themselves and outcompete native trees and shrubs for nutrients, sunlight, and space.  Besides seed germination, tree of heaven can resprout from the roots, root crown, and bole. 7 Its “root suckers” can appear 50-90 feet from the parent tree. 8 Finally tree of heaven known for its strong, distinct odor, produces a chemical that is toxic to native plants and inhibits their growth.  This alleopathic quality allows Ailanthus to dominate sites and create monocultures. 


Control of Invasive Species
Autumn Olive
Autumn olive can be very difficult to control.  Therefore several control methods can be utilized to effectively manage it.  The most effective method is chemical treatment.   The Gateway NPC team used cut stump treatment, a mechanical and chemical method, to control autumn olive.  The Gateway NPC used loppers and handsaws to cut autumn olive and then applied herbicide mixture, a 25% triclopyr solution of Garlon 4 Ultra diluted in soybean oil.  Using hand sprayers, we applied the herbicide to the cut surface, the root collar, sides of the stump, and the exposed cambium area until thoroughly wet. In the few cases where the saplings were small enough, Gateway team hand pulled seedlings and roots out of the ground.


Curly Grass
Curly grass can be controlled by manual and chemical methods. However manual methods, such as hand pulling, are not very effective for large sites because of the high likelihood of resprouting from underground roots and rhizomes that haven’t been removed. 9   Therefore herbicidal treatments have been more effective to treat large infestations of curly grass.  Using backpack sprayers, the Gateway team performed a foliar spray treatment of 2% glyphosate (Razor Pro) and water mixture on curly grass.    


Tree of Heaven
Tree of Heaven is an aggressive invasive species that can also be difficult to control.  Therefore several methods can be utilized to effectively control it.  Those methods include physical, thermal, managerial, biological, and chemical. 10 The Gateway NPC team used cut stump treatment, a mechanical and chemical method, to effectively control Ailanthus.  The Gateway NPC used loppers, handsaws, and chainsaws to cut Ailanthus and then applied two herbicides, the oil-based Garlon 4 Ultra and undiluted Garlon 3A, to the stump.  When using Garlon 4 Ultra, the team used a 25% triclopyr and soybean oil solution.  For Garlon 3A, we followed the label and applied undiluted triclopyr: 3,5,6-trichloro-2-pyridinyloxyacetic acid, triethylamine salt for stump treatment.   We sprayed the exposed cambium area, root collar, the entire circumference of the tree, and exposed roots.  In the few cases where the saplings were small enough, the Gateway team hand pulled seedlings and roots out of the ground. 
	

SCA’s Role
Our crew was hired as a Native Plant Corps (NPC) at the Sandy Hook unit of Gateway National Recreation Area.  Our four-person crew worked full-time for 3 months at Sandy Hook unit in New Jersey.  We did cut stump treatment on tree of heaven, which comprised more than 90% of the invasive species work we performed during the internship. In addition, we performed cut stump treatment on autumn olive, and we used backpack sprayers to do a foliar spray treatment on curly grass.  Gateway NPC team provided this much needed service to the site, while gaining valuable hands-on experience in the conservation field.







THE PROJECT

Project Sites, Plan & Priorities
Project sites

Beaches	

The beaches along Sandy Hook from south to north are Beach Area B, Beach Area C, Beach Area D, Beach Area E, Fishing Beach, Gunnison Beach, and North Beach.  These beaches along the ocean side of Sandy Hook consist of primary and secondary dune systems.  Primary dunes are “hills of sand formed above the high water mark by blowing winds.  It’s a rugged environment where only the hardiest plans and animals can survive.  They protect everything behind them.” 11   Secondary Dunes “are a more sheltered and stable environment that give way to poison ivy, bayberry, beach plum, and seaside goldenrod, and native dune grasses.  They also support a greater variety of animal life.” 12 

North Beach is the northernmost beach of Sandy Hook and borders the US Coast Guard area.  North Beach was to be the first site that our crew worked on.  Curly grass is prolific here as well as the other beach areas and reaches its dormancy in late October.  Therefore North Beach and the remaining beach areas (Beach Areas B to E, Fishing Beach, and Gunnison Beach) were a high priority.  The Gateway NPC had planned to focus its efforts on controlling the invasive species curly grass (Carex kobomugi) along the entire stretch of North Beach, and the remaining stretch of beaches, using a foliar spray application of 2% glyphosate (Razor Pro) solution, to chemically treat this invasive grass.  In the beginning, the Gateway NPC had also planned to spend the majority of their time on the beach for up to eight weeks.  However because of factors mentioned below, the Gateway NPC only treated a small site at Beach Area B for one day. 


Plum Island

Plum Island is situated on the bayside of the southern end of the Sandy Hook peninsula.  It’s opposite of Beach Area B.  Plum Island contains the coastal maritime forest and salt marshes habitats. However this habitat is being threatened by monocultures of the tree of heaven throughout the island.   The Gateway NPC spent about two weeks on Plum Island and completed this site. The Gateway NPC did cut-stump treatment using 25% herbicide mixture of Garlon 4 with soybean oil on the tree of heaven.  


Spermaceti Cove

Spermaceti Cove is located north of Plum Island and south of Horseshoe Cove.  The Gateway NPC spent about two weeks performing cut stump treatment on tree of heaven using 25% Garlon 4 Ultra and soybean oil solution.  We completed this site project.  


Horseshoe Cove (Batteries Kingman and Mills)

Horseshoe Cove is located on the bayside just south of the entrance to Fort Hancock Historic District and north of Plum Island.  Horseshoe Cove also contains the salt marsh and maritime forests habitats which are being threatened by monocultures of the tree of heaven.  The Gateway NPC spent about two weeks on Horseshoe Cove at Batteries Kingman and Mills located on the southern end of the cove, which has the densest stands of Ailanthus. The Gateway NPC did cut-stump treatment on the tree of heaven using the herbicides Garlon 4 Ultra and undiluted Garlon 3A.


Building 32

Building 32 is the location of the Resource Management and Law Enforcement offices.  It’s in the historic section of Sandy Hook known as Fort Hancock.  The grounds behind Building 32 contained the invasive species autumn olive and tree of heaven and were a target site for Gateway crew.  We performed cut-stump treatment on the two invasive species using the herbicide Garlon 4 Ultra. 


Treatment Methods
The treatment methods that we used at Sandy Hook included cut stump treatment for autumn olive and tree of heaven and foliar spray treatment for curly grass.  For autumn olive and tree of heaven, we used hand loppers, hand saws, and chainsaws, depending upon the size of the tree or shrub, leaving as little as two inches and no more than six inches of a remaining stump.  After cutting the stump, we used hand-held sprayers to apply an herbicide mixture of either 25% Garlon 4 Ultra and soybean oil solution or undiluted Garlon 3A. Cut stump treatment involved spraying the cut surface, exposed cambium area, root collar, the entire circumference of the tree stump, and exposed roots with the herbicide mixture.  In the very few instances when Ailanthus and autumn olive were seedlings, we hand-pulled them and avoided using herbicide altogether.  

For curly grass, the team used foliar spray treatment with 2% glyphosate (Razor Pro) and water solution using backpack sprayers.  We sprayed the leaves and flower stalks with herbicide.


Factors Affecting Rate of Progress
At Sandy Hook, we encountered several factors that made progress slower and more difficult at the project sites. 

Weather
The summer of 2010 at Sandy Hook was a very dry season.  However, the fall of 2010 was met with very wet and windy weather, which presented a lot of problems since the invasive plant control method involved herbicides. On rainy and windy days, we could not apply herbicide.   Therefore during inclement weather, we usually did prep work (tool cleaning and maintenance, flagging invasive plants), and administrative work. 


Plant Stage of Growth
A significant impact on our rate of progress was the stage of growth of the curly grass.  Because there was very little rainfall during summer, curly grass, a high priority, was already turning brown in August and possibly reaching its dormancy much earlier this season.  Therefore we treated only a small area of curly grass with the herbicide, Razor Pro, at Beach Area B with the purpose of revisiting the site ten days later to observe the results.  Also during foliar spray application, we noticed that the herbicide “beaded” and did not stick to the leaves.  So we were concerned if the herbicide needed an additional surfactant.  Later on, we found out from another resource that Razor Pro didn’t need any additional surfactant. After two weeks, we revisited the site to see if there were any physical changes, such as discoloration and wilting; we noticed that there were no significant changes to the curly grass.  Since we didn’t want to waste and misuse herbicide on curly grass that had reached its dormancy, we focused our attention on tree of heaven and autumn olive.  

The growth stage of Ailanthus and autumn olive didn’t present much of a problem because we foresaw the need to flag them early on in August and September before their leaves fell and changed color.   Also the herbicides we used to treat them were still effective in fall and winter.   


Herbicide effects
	
Curly grass was a high priority invasive target at Sandy Hook.  However when the herbicide Razor Pro “beaded” upon application, and there were no changes to the curly grass at our test site at Beach Area B, we decided to forego curly grass treatment.  This season was the first time the resource manager used Razor Pro; in previous applications, they used RoundUp but it was on back order.  Therefore, we were concerned about the surfactant effects of Razor Pro and wondered if we needed an additional herbicide.  Later on, we found out from another resource that Razor Pro didn’t need any additional surfactant. Also since curly grass was turning brown due to dry summer and dormancy, we didn’t want to risk mis-using and mistreating curly grass areas.  As a result,  we didn’t treat any additional curly grass sites.  

Percent Cover
Another factor that we found affected our progress was the percent cover of a given area.  Our last and uncompleted site was at Batteries Kingman and Mills.  This site was less than two acres of land but had the densest stand of tree of heaven.  Also the site was poorly managed by previous crews who did not buck trees and effectively treat the site.  As a result, there were numerous resprouts from stumps and fallen trees.


Surrounding Vegetation (Poison Ivy)
Another factor in our progress was the dense vegetation of other native and introduced species, such as poison ivy.  At Plum Island and Spermaceti Cove, tree of heaven was surrounded by thickets of poison ivy. Therefore, we had to proceed carefully when cutting Ailanthus.  All but one corps member got poison ivy, and some of the cases were so severe that members went to the hospital for medication.  Members avoided sites and worked slowly in areas with poison ivy.  Also dense vegetation was a factor when using chainsaws.  There were enough chainsaws for every member however dense vegetation and a small work area made it unsafe and impractical to use more than one chainsaw.   


Project Outcomes
Curly Grass  
In the beginning, curly grass was a high priority.  However due to its early dormancy, its discoloration (attributed to dry summer and possibly early dormancy), and no significant results post-herbicide treatment at Beach Area B, curly grass was no longer a priority.  Therefore we didn’t treat any additional curly grass areas for the rest of the season.  The site we treated at Beach Area B was about two acres.  Map Yet To Come. 
	
Autumn Olive 
Unlike curly grass and tree of heaven, autumn olive didn’t form dense, monocultures.  At Sandy Hook, autumn olive tended to scatter from place to place.  There were many sites where we flagged autumn olive, but the grounds behind Building 32 were where we treated most of the autumn olive stands.  At Bldg. 32, we performed cut stump treatment on one hundred autumn olive stands covering 3.05acres of land.  See MAP 1


Tree of Heaven
Ailanthus became a high priority for the team after curly grass no longer was.  The team walked from the south end of Sandy Hook at Plum Island to the north, up to Kingman and Mills, and performed cut stump treatment on every tree of heaven we found.  At Plum Island, we did cut stump on 1188 trees of heaven covering 13.05acres.  At Spermaceti Cove, we removed 1608 Ailanthus on 14.31acres.  At Building 32, 78 trees of heaven where removed from 3.05acres of land.  Finally at Kingman Mills, which is an incomplete site, we performed cut stump treatment on 3332 trees on 1.73acres.  Overall we removed 6206 tree of heaven, the most of any team at Sandy Hook.  See Maps 1-4  

GIS Map  
With the help of Gateway GIS Specialist Mark Christiano, we were able to make maps of the areas we treated on Sandy Hook.  The maps delineate both invasive plant species and the area treated in acres.  See Maps 1-4






PROGRAM GOALS

SCA’s Native Plant Corps hopes to build tomorrow’s conservation leaders today.  Our goals are to give them opportunities that enrich their understanding of conservation work through hands-on service to the land.  The members will get a chance to take part in Public Outreach and Education, Environmental Stewardship, Service Learning, and Leadership Development.  The following outlines member participation during their service.
 
Public Outreach and Education
For the public outreach component of the program, our intent was to “enrich the community’s understanding of their environment, those working to protect it, and how they personally affect the land.”   We also wanted to inform the public about the SCA as an organization and the issues surrounding invasive species management, coastal management, and endangered species protection at Sandy Hook. 

Mid-Season Presentations
The Gateway team did research on various topics of interests related to Sandy Hook and presented them to SCA NPC and Agency staff.  Mike did research on the shifting coastline of Sandy Hook and offered his views on coastal property-shoreline management and restoration.  Dennise developed a vegetation management/restoration plan for Sandy Hook, which included planting native plants and trees.  Nick talked about the New Jersey state-listed endangered black skimmers, which nested here at Sandy Hook this summer for the first time in 25years.  Susan gave a different perspective on the invasive tree of heaven and looked at its beneficial properties and cultural significance in its native homeland of China.

Articles Pending Publication
Currently, there is a press release that I have submitted for publication and am waiting to find out if and when they are to be published.  The article went to the Department of the Interior’s Inside NPS. It is a success story of NPC Team Gateway’s work at Sandy Hook, with some project details, including the negative impacts of invasive plants.  


Environmental Stewardship
The Gateway NPC team successfully identified and treated the tree of heaven (Ailanthus altissimo), curly grass (Carex kobomugi), and autumn olive (Elaeagnus umbellata) at several project sites at Sandy Hook.  At Beach Area B, the team identified and treated curly grass.  At Horseshoe Cove, Spermaceti Cove, Bldg. 32, and Plum Island, the team identified and treated the tree of heaven.  Also at Building 32 and various sites along pathways, the team identified and treated autumn olive.  The team got an opportunity to learn from NPS biologists and Audubon Society naturalist to observe and identify the endangered shorebirds of Sandy Hook.  Furthermore, the team reinforced safety precautions when working with chainsaws and herbicides. 


Service Learning
Service learning was a major consideration for the activities we participated in over the past 3 months.  Besides attending the necessary trainings for our team to be able to safely and accurately perform our project duties, we set a focus on acquiring other conservation and outdoor related skills as well.  The intent was that these skills would help to increase the interns’ environmental awareness, while furthering their personal and professional development.  

Initial Training Modules
During the on-site and corps member training, SCA staff members and agency partners conducted training sessions specifically geared toward the internship ahead.  These modules included:  sexual harassment training, diversity training, government vehicle use and maintenance protocols, driver safety training, herbicide training, and CB radio use and protocols. 

State of New Jersey Pesticide Operator’s License
As the team leader, I passed the NJ state license test for pesticide operation.  This certification allowed me to be familiar with, understand, and practice legal and safe herbicide application when in the field.  Under my certification and direct supervision, the interns were legally permitted to apply herbicides as well.  

Wilderness First Aid Certification
All members of our team became certified in wilderness first aid from Aerie Backcountry Medicine at Corps Member Training (CMT).  This two-day long course gave us training on the nationally recognized protocols for attending to injuries in a wilderness setting.  We covered topics from the treatment of an injury or illness in the field, to how and what to document so that medical professionals can give the best care possible when the patient is turned over to them.

Adult First Aid/ CPR Certification
Everyone on the team also received certification from the Aerie Backcountry Medicine in Adult First Aid/CPR at Corps Member Training.  

Northeast Woodland Game of Logging Chainsaw Use & Safety Certification
A pair of instructors from the Game of Logging came to Corps Member Training at Camp Evergreen in Washington State to train and certify our team in chainsaw use and safety.  Each member of the team spent 3 days training to learn regulations, techniques, and safety for using a chainsaw in the field.  Each crew member earned the certification for Steps 1 and 2.  

GPS Training
We attended a GPS use session with the SCA staff at Corps Member Training and later on with Gateway GIS specialists.  The training was a brief introduction with a Garmin GPS unit.  We learned how to take a waypoint and how to navigate back to it at a later time using the unit.  The training at Gateway was an introduction to Trimble, and we learned to create polygon, point, and line maps.  


Leadership Development
The goal of the leadership component of NPC was to help interns to develop and enhance professional, personal, and group leadership skills.  

Team Leader/Hitch Leader Days
About a month after CMT, the corps members took on the role of team leader for the day in order to practice and hone their leadership skills and to experience what active leadership involved.  At the end of the day, the corps members and I met to talk about how the day went, and s/he praised and critiqued him/herself.  Then I gave him/her a verbal evaluation of the strengths they displayed in their role as team leader, as well as areas in which they could improve.  They then used this as a tool to prepare the next intern for his/her upcoming leader role with hints and tips from their own experience as team leader.







 
	



CONSIDERATIONS FOR FUTURE NPC’S

There were several aspects of this project, in particular, that future teams may want to consider changing to improve upon the project.  These things may, or may not, be possible to incorporate, but they are factors that I have discussed with the team and various other people as areas of possible improvement.  


Data Management Program
Although SCA has had a NPC team at Sandy Hook for the past four years, there was very little data about previous invasive plant removal projects.  A data management program containing work history, GIS maps, herbicide treatments would be very beneficial.  Furthermore, a checklist for project leaders to follow when they arrived on site would be a great improvement to the program.  The checklist could contain such tasks such as printing and reading MSDS and herbicide labels, operating backpack sprayers, and chainsaw maintenance. 


Streamline Vegetative Management
When I arrived at Sandy Hook, I learned that previous NPC teams had performed different treatments on invasive plants.  For instance, last year’s team didn’t apply any herbicides to invasive plants.  Also previous teams didn’t buck or remove Ailanthus from some of the sites.  So when our team began working at the same sites, there were numerous resprouts and uncut fallen trees that became a safety hazard.  I suggest creating an Invasive Plant Removal Plan with input from Natural Resource Manager that proposed the appropriate height for stumps (the closer to the ground the stump is, the more effective the herbicide is at preventing regrowth), bucking trees, and removing them offsite.  This would ensure thoroughness, consistency, efficiency, and effective treatment of invasive plants.  
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