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1 Introduction

During discussions which were held between the Nature foundation and the St. Maarten Harbor Holding Company, it was tentatively decided that a cooperative or service level agreement between the SHHC be put in place to oversee the environmental management of the lagoon.  Because of its existing infrastructure, staff expertise and equipment, the Nature Foundation can play an important role with regards to different areas when it comes to the environmental management of the lagoon. These areas include but are not limited to:
1. Policing regarding infringements of various ordinances related to environmental management.

2. Reporting and delivering of advice on issues regarding developments, concerns, and issues related to the environment

3. Patrolling to ensure that all applicable laws are adhered to

4. Monitoring environmental activities in the lagoon and scientific monitoring of the state of the marine environment within the Simpson Bay Lagoon

1.2 The Nature Foundation

The Foundation for the Management and Conservation of Nature on Sint Maarten (short: Nature Foundation St. Maarten) was established in January 1997 with the objective to enhance the environment to proper management, education awareness and protection. A Marine Park was established in June 1997 with funding from the Dutch World Live Fund that surrounds the entire Dutch side from Oyster Pond to Cupecoy Bay.

The Nature Foundation is a non-governmental/non-profit organisation concerned with the natural resources the island has to offer. The Nature Foundation’s staff currently consists of a Manager, Chief Marine Park Ranger, Marine Park Ranger, and Office Manager. The staff is supported by a Board consisting of five members. The Foundation has a significant amount of equipment, including a Marine Patrol Boat, Dive Equipment, Mooring Installation Equipment, Environmental Response Kit, and two trucks.
The Nature Foundation St. Maarten is always at the disposal of Government when it comes to matters of the environment. We regularly conduct research and monitoring activities, including matters related to Environmental Impact Assessments, CITES, and representing St. Maarten on issues regarding natural resource management. Some of the tasks which the Nature Foundation conducts on behalf of government are listed in the appendices to this document. Please also find in the appendices the Budget, Yearly Report and Financial Statement, and the Marine Park Management Plan.

The Nature Foundation has the staff, expertise and equipment necessary to respond to a wide array of environmental issues and questions. The Foundation is a solution based, problem solving, and non activist environmental management organization that continuously cooperates and advises government on environmental questions.

The island of St. Maarten is currently opening up to environmental protection. Where in the past there was no visible concern for nature and the ecosystems of St. Maarten. At present times the community is more aware of nature conservation, demonstrating that the community cares about conservation efforts.

The mainstay of St. Maarten’s economy is provided by tourists who enjoy clean beaches and healthy waters, therefore it is essential to protect our environment.

Table 1 Resources available to the St. Maarten Nature Foundation

	Resource
	Details

	Buildings
	Offices
	8 year old, NASXM soon to move to new premises

	
	Storage
	5 year old 20ft container used for storage

	Transport
	4*4 truck
	1*Nissan 2WD, 10 years old, 88,000 miles

	
	Boat
	26 ft 6 year old hard hull boat with 2 90hp OB engines

	Communication
	Fax machine
	1 Canon fax, copier, scanner

	
	Land Line
	3 telephone units

	
	Radios
	

	
	VHF radio
	1

	Moorings
	Manta
	10 public Manta moorings

	
	Halas
	15 public Halas moorings

	Land
	Hide 
	2

	
	Litter bins
	

	
	Sign boards
	

	Electronic
	Desk top
	3 old computers

	
	Camera
	1 digital camera with underwater housing Pentax Optio W20 7.0 Megapixels.

	
	Video Camera 
	1

	
	Projector
	1

	
	Internet
	Wireless broad band

	
	Television
	Sony 22” 

	
	VCR
	Toshiba 

	
	Stereo
	1* Sony cassette recorded/CD Player

	Dive
	BC
	10

	
	Regulators
	6

	
	Tank
	12

	
	Weights (sets)
	100lbs (2 belts)

	
	Wetsuits
	12 (+ 4 pairs booties and 1 pair gloves)

	
	UW scooter
	1

	
	Mask
	9

	
	Fins 
	12

	
	Snorkel
	15

	Scientific
	Fridge
	1

	
	Field glasses
	1

	
	CTD probe
	

	
	pH meter
	

	
	Water quality test kit
	1

	
	GPS
	1 hand held

	
	Drill Mooring equipment
	Shared with Saba and St Eustatius

	
	First aid kit
	1

	
	Oxygen kit
	

	Other
	Depth Sounder, 7 bales of rope, 5 manta ray anchors, 15 stainless steel pins, 10 stainless steel shackles, 3 galvanized shackles, 3 underwater lift bags (1500kg, 1000kg, 500kg), 40 can floats, 100ft chafing hose, 1 cotton boom for containing oil spills (donated by island Water World), 2 epoxy dispense gun, Reef Ball moulds and equipment. Other miscellaneous storage items, 1 tent (10ft x 20ft), 7 x plastic chairs, 5 x mongoose traps, 4 diving knife, 4 flashlight, 2 net bag, 1 propulsion vehicle.


The Nature Foundation’s primary concern is to protect nature, while in the process strengthening it’s economical and education value and potential of natural resources. 

The Nature Foundation is also working on an educational to stimulate marine and environmental awareness in the schools. 

1.2.1 Tasks Nature Foundation:

1. Management of the Marine Park 

2. Proposal of new nature reserves 

3. Clean-up programs (beach, community, reef)

4. Undertaking research and monitoring the reefs of St. Maarten

5. Educational programs at schools (theory and field trips)

6. Various types of biological research (reefs, conch, sea turtles, dolphins, etc)

7. Provide CITES (Convention of International Trade of Endangered Species) permits

8. Conservation of endangered species (turtles, reptiles, birds, etc)

9. Undertaking research and monitoring of the ponds of St. Maarten

10. Mooring program to protect reefs and seagrass beds from anchoring

11. Monitoring bird ecosystems and habitats

12. Voluntary work for libraries and museums

13. Tree planting programs (mangrove communities and beautification projects)

14. Facilitate workshops and seminars

15. Stakeholder involvement 

· Fisherman

· Watersports organizations (diving school, jet ski rentals, etc)

· Government

· Community

16. NGO involvement and group projects

17. Marine park network (international, regional, local)

18. Raise public awareness (media, education)

19. Execution of certain island government tasks 

2 Environmental Management of the Simpson Bay Lagoon

Follows is an overview of the areas the Nature Foundation will be able to be functional with regards to the Environmental Management of the Simpson Bay Lagoon:

One of the main objectives for the Nature Foundation will be to detect, record and research environmental management in the Simpson Bay Lagoon, while informing the stakeholders of sound management practices within the area. 

Long-term objectives regarding the upgrading of the marine environment in the Simpson Bay Lagoon will be related to:
· Measuring and controlling water quality in Simpson Bay Lagoon
· Measuring the state of the marine ecosystem
· Measuring ecological importance of the Simpson Bay Lagoon
· Measuring economical importance of the Simpson Bay Lagoon
· Installation of a mooring system

· Policing, reporting, patrolling and monitoring on the lagoon related to the various activities in the lagoon:

· Dredging

· Waste water (sewage and urban run-off)

· Land filling/ embankment work

· Anchoring

· Harbor and marina development 

· Airport development

· Urban/tourist development

· Airport development

· Macrowastes (e.g. shipwrecks etc.)
· Garbage (disposal) and littering
· Hurricanes and other miscellaneous impacts
The lagoon is still an area of the island that has a high economic, ecological and conservation value. During the hurricane season, the Simpson Bay Lagoon is the primary safe haven for small fishing boats and pleasure yachts in the eastern Caribbean. During the entire year the Lagoon provides the tourism sector a great number of business opportunities. The Nature Foundation understands the important economic value of the lagoon and will take this into consideration in the execution of its tasks related to environmental management of the lagoon.
2.1 Environmental Threats to the Simpson Bay Lagoon

Currently, landfilling, dredging, urban run-off, littering, garbage disposal, waste from yachts, piped in sewage and leakage from the septic tanks of surrounding houses, harbors, hotels, restaurants, the airport and other businesses are an issue that needs continued management. The Nature Foundation can play an important role regarding the management of these issues through policing, reporting, patrolling, and monitoring activities.
On the Dutch side of the Simpson Bay Lagoon different types/zones of land use can be distinguished (Fig 2: Analysis of the coastal fringe) depending on the following criteria:

· Human development

· Marinas

· Princess Juliana Airport

· Urbanization (residential houses)

· Construction work

· Businesses (Restaurants, boat-cleaning, shipping industry, Car rentals, etc)

· Landfilling

· Natural zones (Patches of Mangroves)

The Nature Foundation St. Maarten will carry out management activities of these areas related to policing, reporting, patrolling, and monitoring.
3 Nature Foundation activities with regards to the Environmental Management of the Lagoon

It must also be stated, however, that for centuries, the Lagoon has served as a nursery for shrimp, lobster, conch and juvenile reef and pelagic fish. Along parts of the Simpson Bay Lagoon’s shoreline extensive mangroves can be found, especially the red mangrove (Rhizophora mangle). The Lagoon contains a complex food web beginning with microorganisms and scavengers and culminating in higher tropic members such as snappers, barracudas, lobsters and birds. Grunts, groupers, sea trout’s, silvers and other commercially valuable fish are dependent on the mangroves in the Simpson Bay Lagoon for breeding and much of their growing. Many species of birds are dependent on the lagoon for food and shelter. 

The importance the lagoon plays in local fisheries is essential. Many juvenile fish species are developed in the lagoon, and are subsequently introduced on our local coral reef ecosystem. In turn they become an important part of local fishery. Considering this there are certain parts of the lagoon which need to be designated as areas of high conservation value and which should be managed accordingly. The Nature Foundation, as part of a service level agreement, will seek to identify these areas and suggest sound management plans regarding the protection of these areas.
Follows are a more detailed list of areas which the Nature Foundation will seek to manage:
3.1 Protected Areas Management
There are two areas in the Lagoon which have a high ecologically intrinsic value and which are suitable areas to set aside as protected areas of high cultural heritage. These two areas are Little Key (Figure1) and the Mullet Pond section of the Simpson Bay Lagoon (Figure 3).
Little Key

The Little Key area, also called Chicken Island, is a small islet located in the center of the Simpson Bay Lagoon. It is approximately three hectares in size and houses numerous species of mangrove, including Rhizophora mangle (Red mangrove), Avicennia germinans (Black mangrove), Laguncularia racemosa (White Mangrove) and Conocarpus erectus (Buttonwood). The waters immediately surrounding Little Key are the location of remaining seagrass beds in the lagoon and are also a significant nursery area for numerous juvenile fish species, including Striped Parrotfish (Scarus croicensis), Bluehead (Thalassoma bifasciatum), Silversides, Herrings and Anchovies (families Atherinidae, Clupeidae, Engraulidae). Other interesting species that use the mangroves include Spotted Eagle Rays (Aetobatus narinari), various species of Moray Eels and young sharks.

Little Key is also an important bird nursing area with numerous species roosting there. These species include: American Coot (Felucia Americana), Moorhen (Gallinula chloropus), Yellow-crowned Night Heron (Nyctanassa violacea), Green Heron (Butorides striatus), Black-winged Stilt (Himantopus himantopus) and several plovers.

The surrounding waters also include numerous molluscs which are unique in the lagoon. These include the Queen Conch (Strombus gigas), Milk Conch (Strombus costatus), Cushion Stars (Oreaster reticulata), Sea Cucumber (Holothuria mexicana), Sea Urchins (Tripneustes venricosus, Lytechinus variegates, Meoma ventricosa) and the Upside Down Jellyfish (Cassiopeia frondosa) and the Atlantic Triton (Charonia variegate). 

The environmental management of the Little Key will first involve the removal of the wrecks which are moored up to the island. These wrecks currently house individuals whom it is presumed are residing illegally on the island. There are also numerous wild dogs which frequent the island and which presumably belong to the individuals living on the wrecks. The wrecks also present a navigation hazard and leak material in to the aquatic environment.
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Figure 1 Wrecks by Little Key
Further management will involve natural space bio-mapping, integrated use of GIS mapping, the possibility of housing injured and sick sea turtles in housing pens close to the island, doing bird monitoring, invasive species checks, and baseline environmental monitoring. 

Mullet Pond

Mullet pond is the largest, continuous area of unbroken mangrove forest on St. Maarten. Mullet Pond is located in the south-eastern most area of the lagoon in the area of Mullet Bay. Baseline surveys have shown that this is one of the most pristine areas of the Simpson Bay Lagoon, with excellent water quality found with levels of phosphates, nitrates and pH level significantly below safe limits.
The species found in Mullet Pond include Rhizophora mangle (Red mangrove), Avicennia germinans (Black mangrove), Laguncularia racemosa (White Mangrove) and Conocarpus erectus (Buttonwood). There are also numerous juvenile fish species, including Striped Parrotfish (Scarus croicensis), Bluehead (Thalassoma bifasciatum), Silversides, Herrings and Anchovies (families Atherinidae, Clupeidae, Engraulidae)
The surrounding waters also include numerous molluscs which are unique in the lagoon. These include the Queen Conch (Strombus gigas), Milk Conch (Strombus costatus), Cushion Stars (Oreaster reticulata), Sea Cucumber (Holothuria mexicana), Sea Urchins (Tripneustes venricosus, Lytechinus variegates, Meoma ventricosa) and the Upside Down Jellyfish (Cassiopeia frondosa) and the Atlantic Triton (Charonia variegate). 

The Mullet Pond area is also an important bird nursing area with numerous species roosting there. These species include: American Coot (Felucia Americana), Moorhen (Gallinula chloropus), Yellow-crowned Night Heron (Nyctanassa violacea), Green Heron (Butorides striatus), Black-winged Stilt (Himantopus himantopus) and several plovers.

Management of Mullet Pond will involve natural space bio-mapping, integrated use of GIS mapping, the possibility of housing injured and sick sea turtles in housing pens close to the island, doing bird monitoring, invasive species checks, and baseline environmental monitoring. 

Figure 2 Little Key
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Figure 3 Mullet Pond
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3.2 Landfilling

A previous analysis of the coastal fringe on the Dutch side of Sint Maarten shows that almost 94% of the Lagoon is artificial and only around 6% is natural (See Paragraph 2.2: Simpson Bay Lagoon).

Illegal landfilling on the Dutch side of the Lagoon is one of the main areas of concern. Since 1985 landfilling in the entire Lagoon can be estimated at around 13 ha 

Table 2: Land filling in Simpson Bay

	
	Landfilling (m²)
	Surface of Lagoon (km²)
	Decline of Surface Lagoon (%)

	Landfills from 1955 to 1985 (from A-M Bouille)

	- Lagoon surface in 1955

- Landfills between 1955 and 1970 (Doigt de Gant at Marigot, Flamingo Pond, Airport and Cole Bay)

- From 1970 to 1985 (Airport development, sport field at sandy Ground.
	( 175.000

(275.000
	8,35 

8,175

7,9
	2,1

5,4

	Landfills from 1985 to 1997

	Filling works

- Marigot Area 

- At the east of Sandy ground fairway

- Artificial beaches (Hotel area)

- Simpson Bay (Airport expansion)

- Yachting harbor
	( 30.000

( 5.000

( 20.000

( 5.000

10.000
	7,87

7,865

7,845

7,84

7,83
	5,7

5,8

6,0

6,1

6,2

	Total surface of landfills (works)
	( 70.000

	Unauthorized landfilling

- Sandy Ground area

- Simpson Bay, Cole Bay and airport area
	( 10.000

( 10.000
	7,82

7,81
	6,3

6,5

	Total surface of illegal landfilling
	( 20.000

	Landfills from 1997 till present

	- Airport expansion

- Unauthorized landfilling Dutch SXM

- Landfilling French SXM
	( 4.000

( 5.000

( 9.000
	7,806

7,801

7,792
	6,5

6,6

6,7

	Total surface since 1997
	18.000

	Total landfilling
	108000
	7,792
	6,7


Table 2: Landfilling along the coast of Simpson Bay Lagoon from 1955 till present

N.B. Between 1955 and 1985 erosion occurred, particularly near the Simpson Bay Fairway and near Mount Fortune (Erosion is taken into account in the calculation of the Lagoon surfaces). No major erosion occurred since 1985 (See Fig 5, 6 and 7)

As a result of the insertion of 56.000 tons of mud and the dredging of 350.000 cubic meters of sand, the Nature Foundation warns that the natural environment of the lagoon will be subjected to tremendous stress, which could result in a significant loss of natural habitat. Illegal landfilling is a major area that the Nature Foundation, in cooperation with ROB, can manage. Permits and applications can be reviewed and advice can be given regarding the ecological and economical impacts a landfilling project would have.

3.3 Human Development

Human development and the economic importance of the Simpson Bay Lagoon is one of the main factors relating to the environmental management of the Simpson Bay Lagoon. The Nature Foundation can act as the management body to ensure that sound environmental management practices are upheld while simultaneously considering the necessity for the economic development of the island. 
3.4 Harbour (marina) development and Management
There are a number of legal and illegal Marinas Located in the Simpson Bay Lagoon. The Nature Foundation will have to conduct a survey of all marinas situated within the Dutch area of the Simpson Bay Lagoon and will subsequently be tasked with assisting marinas in becoming environmentally sound, this can be related to the installation of  floating holding tanks to respond to spills of contaminants into the marine environment, taking steps to avoid the introduction of sewage into the marine environment, installing permanent moorings, and providing assistance in the event of chemical spills (oilspills etc.)
3.5 Macrowastes (boats, yachts)

Directly after hurricane “Luis”, 1462 shipwrecks were counted in the Lagoon. The majority was salvaged, but wrecks can still be found on the bottom or on the shores of the Lagoon. Of those 1462 shipwrecks about 800 have sunk to the bottom of the lagoon. According to Bobby’s Marina (1996), involved in the salvage operations there are still 200 to 400 wrecks in the Lagoon.
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Fig 1: Location of wrecks on the shore of the Simpson Bay Lagoon

In 1998 after hurricane “Lenny” more vessels sunk and were washed ashore. On Fig 11: Location of wrecks on the shore of the Simpson Bay Lagoon; wrecks from “Luis” and “Lenny” are present.

The fate of a number of wrecks remains uncertain: owners are unknown or conflicts exist with insurance companies. The wrecks that are still on the bottom do not have an ecological function (forming of new reef) and the wrecks harm vegetation and sessile organisms while being moved by wind and waves and pose a navigation threat. Most boats contain objects or parts that are extremely dangerous for marine life and human health. Especially oil containing elements (motors, etc), batteries, etc. As the exchange of seawater is low in the Lagoon, contaminants tend to remain in relatively high concentrations and enter the food chain or are trapped in the sediment. 
The Nature Foundation will organize clean-ups in order to clear certain areas in the Simpson Bay Lagoon. In the past, these clean ups where supported by a large number of volunteers, and were very successful. A salvage company might have to be contracted to be able to remove some of the larger shipwrecks. The Nature Foundation has been in discussions with the Reserve Naturelle of the French Side to organize a joint project which will seek to develop a project to remove shipwrecks in the Simpson Bay Lagoon.
3.6 Littering

Litter and garbage can be found all around the lagoon. This litter includes but is not limited to: tin-cans, beer bottles, plastics, garbage bags including content, car batteries, paint cans, packaging materials, etc.

The areas with the highest concentration of litter are the southwest side of the Lowlands area and in the corner of Cole Bay.
The Nature Foundation, possibly using schools, can organize monthly clean-up campaigns that will seek to clear garbage in and surrounding the lagoon. The Nature Foundation will also police areas where garbage is dumped and enforce accordingly.

3.7 Waste water (sewage and urban run-off)

The situation of processing the wastewater on Dutch Sint Maarten forms problems for many years already. In some districts, irresponsible hygienic circumstances are occurring. Overflowing septic tanks and cesspits causes sewage flows over the road surface. Especially in the highly populated lower parts around the Simpson Bay Lagoon. This can cause enormous problems. Together with water problems during heavy rainfall this can cause high risks for the public health (Source: Eilandelijk Rioleringplan Sint Maarten 1998-2010).

Urban-run-off through gutters beside the roads consists of many contaminants (e.g.: sewage, oil, litter and all kinds of other polluting factors) and come in contact with the surface water of the Lagoon.

Table 4: Wastewater Outflow in the Lagoon
	Zone nr.


	Name district
	1997

Amount of residents
	2010

Low amount of 

residents
	2010 

High amount of

residents
	Flow (m³/Day)
	Maximum Flow (m³/h)

	1
	Lowlands
	525
	548
	586
	66.6
	9.0

	2
	Simpson Bay 

Billy Folly
	1405
	1468
	1568
	180.3
	24.3

	4
	Cole Bay
	4042
	4223
	4512
	518.9
	70.1


Table 3: Amount of resident and Flow (m³) of wastewater from the different areas surrounding Simpson Bay Lagoon.

Western Sint Maarten only has one sewage system, which has a few pumping stations and one treatment plant. The treatment plant is at Port de Plaisance and discharges the effluent to the Simpson Bay Lagoon. No data is available about the present treatment in this plant and what happens with heavy rainfall. There is no controlling instance for wastewater discharge.

The final pumping station is located at Well Road before the effluent comes into the treatment plant at Port de Plaisance. The biological treatment capacity from the first adjustment and extension phase (Eilandelijk Rioleringplan Sint Maarten 1998-2010) will be 10.000 i.e. (inhabitants equivalents) and the hydrological treatment capacity will be 1.200 m3/day. The treatment system is of the type: oxidation ditch/carrousel. After disinfecting the effluent, it will be re-used for irrigation at hotels and golf courses.

The following data about the effluent is from the Well Road pumping station.
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Flow (m³/day)

a)
Conduit-pipes coming from Billy Folly


4.245,7

b)
Domestic and commercial waste water


Coming from:


- Cay Bay


410






- Cole Bay


700, 5
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c)
Carl’s Unique Inn





10, 1
     +

Total amount (m³/day)





5.366,3

One of the main recommendations from the Nature Foundation regarding the management of sewage entered into the lagoon is the creation of a sewage treatment plant. According to the Ontwerp Eilandelijk Rioleringsplan Sint Maarten 1998-2010 (1998), the government plans to implement a sewage system in 2005 and will be finished circa 2030. Hopefully, the project will start on time and this EIA will be used as a guideline.

It is recommended that the waste water be a tertiary treatment. Tertiary treatment is required to remove additional phosphorus from the water. The amount of additional phosphorus that can be removed varies with the success of the treatment technologies used. Available technologies include biological removal and chemical precipitation (Tchobanoglous 1991).

The disposal of water after the water is treated, when treated properly, can be used as irrigation water for golf courses and gardens.

3.8 Anchoring

Anchoring has considerable negative impacts on the bottom of the Lagoon by seriously damaging the seagrass beds. Previous studies have shown that in the area between Port de Plaisance and Mount Fortune the seagrass population has declined significantly. A total average of 98 vessels anchor in the lagoon during any particular time, and during special events or during hurricanes this number can be as high as 400.
3.8.1 Mooring program

The Nature Foundation proposes the establishment of a mooring program in certain areas of the lagoon. This program will have several advantages concerning the management of the Lagoon. First, permanent moorings will reduce and eventually stop the impacts of anchoring on the seagrass beds in the Lagoon. Secondly, it is suggested that boats and pay fees to moor in the Lagoon, and by paying fees, the boats and yachts can be registered at the same time. The Nature Foundation in cooperation with the Lagoon Authorities will have to determine the following:

· Where are the mooring areas going to be situated;

· How high will the fees have to be and which percentage should go to nature conservation of the Lagoon;
· Cooperation with the French side;
· How will mooring fee collection and control take place?
Some recommendations can be made concerning the mooring program. The number of moorings that have to be put in place is around 350 to cope with peak season, although initial placement will be considerably less. A few designated areas (“mooring zones”) have to be put in place and the following criteria have to be taken into account:

· Depth of the Lagoon and vessels;

· Size of boats/yachts;

· Type of vessel (motorboat, catamaran, keelboats);

· Swinging areas for boats (radius of tolling around the mooring).

Map of proposed Mooring Areas:
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Fig 2. Proposed Mooring Areas
In order to implement the mooring program the Nature Foundation will need certain operational material in order to remain functional. A Lagoon patrol boat, which will collect fees and control against pollution is a perfect solution for the maintenance of the mooring project. Our current patrol vessel is to large to manoeuvre into certain areas of the lagoon and to effectively collect mooring fees.

Chains and mooring buoys can impact the seabed (degradation of seagrasses and seaweed beds along a 5 to 10 m radius per mooring) of the Lagoon. To avoid degradation, it is proposed to implement sunken anchorages or Manta Ray anchors. This system is currently used in many marine parks across the Caribbean and the United States. The Nature Foundation has considerable expertise in the installation and maintenance of these moorings.
For boats entering the Lagoon, a few regulations have to be implemented. The most important regulations will be (cf. Flag (1994)):

· Every boat entering the Lagoon has to be registered following the masters principles;

· Every boat must comply with International Regulations for Human Life Rescue on sea as well as specific regulations of its home flag;

· Stopovers in the Lagoon will only be authorised in the designated mooring areas and in the marinas, anchoring is prohibited during hurricanes only;

· Speed limit exceeding will be fined (height of fine will be set by the authorities);

· Deliberated littering will be punished on the same principles as stated above (suggested to fine the first contravention with $ 500. - and further repetitions will be fined with $3000.- 

· The regulations written in English, French and Spanish will be displayed when entering Lagoon and distributed when registered;

· Lagoon patrol with assistant police status (Tasks: gaining fees, pollution control on garbage and oil spills, controls for speeding, crime prevention, visitor assistance, collecting garbage from vessels).

Collected fees would go towards the maintenance of present moorings and the installation of additional moorings.
3.8 Oil Spills
Here has been a recent increase in oil spills in the Simpson Bay Lagoon. The Nature Foundation has the capability to respond to incidents of oil spills and has done so frequently in the past. Despite this greater cooperation has to be established between the fuelling industry and the Nature Foundation and other Environmental Organizations. The Nature Foundation will also need to acquire the necessary equipment needed to respond to a spill, such as dispersants, containment booms and oil absorbent pads. If a large spill were to occur other organizations would have to be included in the response. In order to control incidents of fuel spills, the Nature Foundation will increase monitoring of and response to incidents of fuel spilling into the lagoon.
Oil Spill response training/ Material mandatory for Oil/Fuel companies/ marinas/ boatyard staff operating in and around the Simpson Bay Lagoon; preferably through HAZWOPER training and implementation of protocols. 
3.9 Sea Grass Management
Seagrasses are flowering plants that live underwater. Like land plants, seagrasses produce oxygen. The depth at which seagrasses are found is limited by water clarity which determines the amount of light reaching the plant. Seagrass beds form in shallow coastal lagoon areas. The main species of seagrass found around St Maarten are Turtle grass (Thalassia testudinum) and Manatee grass (Syringodium filiforme).

Seagrass ecosystems are considered to be amongst the most productive in the world; an average growth rate of seagrass leaves is about 5mm per day, with entire stands of seagrass being turned over every 16 weeks with 3-4 crops annually (Edwards, 2000). In addition to this, the blades of seagrasses provide a huge surface area for settlement of epiphytes (plants that live on the surface of another organism such as calcareous green algae, crustose coralline red algae, cyanobacteria, diatoms and epifauna (animals that live on the surface of another organism such as sponges, hydroids, bryozoans, foraminiferans). For a square metre of seabed, a dense seagrass stand may have 20m2 of leaf area for other organisms to settle on. The productivity of the epiphytes can be twice that of the seagrasses themselves, 

The seagrass stands in around St Maarten are dominated by Turtle grass (Thalassia testudinum) together with Manatee grass (Syringodium filiforme) and banks of calcareous alga (Halimeda sp). Through a succession of growth (see Figure 14), seagrasses can turn vast areas of unconsolidated sediments into highly productive plant dominated, structured habitat with a diversity of microhabitats. 
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Figure 1: Seagrass succession diagram (Edwards, 2000)
Significant invertebrates in the seagrasses of St Maarten include a much reduced population of Queen Conch (Strombus gigas), Cushion Stars (Oreaster reticulata), Sea Cucumber (Holothuria mexicana), Sea Urchins (Tripneustes venricosus, Lytechinus variegates, Meoma ventricosa) and the Upside Down Jellyfish (Cassiopeia frondosa).
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Image 1: A mixture of Turtle Grass (Thalassia testudinum) and Manatee Grass (Syringodium filiforme) at Oyster Pond (source: NAFSXM).

Condition

The seagrasses in Simpson Bay Lagoon have all but disappeared as a result of pollution, anchoring and eutrophication caused by excessive nutrients entering coastal waters. The overfishing of Queen Conch (Strombus gigas) has also disrupted the dense root networks of the seagrasses removing their sediment binding and trapping function which results in murkier waters and mobile sediments.

Dredging of vast areas of seagrass in the lagoons and bays for land reclamation has lead to the destruction of much of the seagrass habitat of St. Maarten. Dredging and landfill continue to threaten the remaining areas of seagrass around the island.
An additional threat to native seagrass population is the invasive Halimaeda stipulacea, which was probably introduced via boating traffic. The Nature Foundation is currently investigating the range and extent of this species.

Seagrasses can be transplanted easily and projects can be initiated whereby Nature Foundation staff replant areas of seagrass beds into areas where the seagrass has been reduced. 

In order to investigate seagrass population the Nature Foundation uses SeagrassNet Scientific Seagrass monitoring protocol (http://www.seagrassnet.org/)
Value

The seagrass beds of St Maarten provide a biological filter system for the waters within the bays and lagoons. This should give the water its striking azure blue colour which is an essential feature to attract Tourists to the area, which in turn supports local businesses. The seagrasses also prevent terrestrial sediments from reaching the reef where they would smother and kill coral reef organisms.

The seagrass beds also provide a nursery and habitat for numerous commercially and recreationally valued marine animals such as Conch and juvenile fish. Internationally endangered species such as turtles also depend on the well being of the seagrass for their survival.
4.0 Mangrove Management
Mangrove forests world-wide are under severe pressure and disappearing in an alarming rate. It is estimated that about 60% of the total mangrove areas in the world have disappeared. This is mainly contributed to large scale land clearance for coastal development. Mangroves are trees growing in inter tidal areas. Around St Maarten, four species of mangroves can be found; Rhizophora mangle (Red mangrove), Avicennia germinans (Black mangrove), Laguncularia racemosa (White Mangrove) and Conocarpus erectus (Buttonwood). Simpson Bay had the most significant stand of mangroves on St Maarten, although coastal developments in the past have removed much of the forest. 

Mangrove forests grow in a pattern from the native terrestrial plants through to the highly adapted Red Mangroves with their specialised prop roots. Table 2 summarises the characteristics of the different vegetation zones.

	A
	Terrestrial vegetation
	Vegetation that grows on land and is intolerant of salty soil or water, such as Pepper Cinnamon (Canella alba), Black Loblolly (Pisonia subcordata), Choaky Berry (Eugenia axillaris), and ferns. 

	B
	White mangrove zone
	The white mangrove, Laguncularia racemosa, usually occupies the highest elevations farther upland than either the red or black mangroves. Unlike its red or black counterparts, the white mangrove has no visible aerial root systems. The easiest way to identify the white mangrove is by the leaves. They are elliptical, light yellow green and have two distinguishing glands at the base of the leaf blade where the stem starts (See Appendix 3).

	C
	Black mangrove zone
	The black mangrove, Avicennia germinans, usually occupies slightly higher elevations upland from the red mangrove. The black mangrove can be identified by numerous finger-like projections, called pneumatophores, which protrude from the soil around the tree's trunk.

	D
	Red mangrove zone
	The red mangrove, Rhizophora mangle, is probably the most well-known. It typically grows along the water's edge, especially around Simpson Bay. The red mangrove is easily identified by its tangled, reddish roots called ‘prop roots’. The roots are usually exposed at low tide but covered at high tide.


Table 1: Typical Mangrove zonation in St Maarten

The mangrove forests on St Maarten provide a habitat for a number of different plants and animals dispersed from the muddy sediments through the trees into the canopy (see Figure 15). These include many invertebrates, reptiles, fish and birds.
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Figure 1: The vertical distribution of large animals in mangrove forests

Significant invertebrates in the mangroves of St Maarten are similar to those found in seagrasses e.g. Queen Conch (Strombus gigas), Milk Conch (Strombus costatus), Cushion Stars (Oreaster reticulata), Sea Cucumber (Holothuria mexicana), Sea Urchins (Tripneustes venricosus, Lytechinus variegates, Meoma ventricosa) and the Upside Down Jellyfish (Cassiopeia frondosa). The Atlantic Triton (Charonia variegate). 

Many different fish species use the mangroves of St Maarten as a habitat. The species most likely to be seen include; Striped Parrotfish (Scarus croicensis), Bluehead (Thalassoma bifasciatum), Silversides, Herrings and Anchovies (families Atherinidae, Clupeidae, Engraulidae). Other interesting species that use the mangroves include Spotted Eagle Rays (Aetobatus narinari), various species of Moray Eels and young sharks.
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Image 2: A Red Mangrove (Rhizophora mangle) at Oyster Pond with its characteristic stilt roots. (Source: NAFSXM)

Several species of birds breed in the on and around the mangroves of St Maarten, these species include: American Coot (Felucia Americana), Moorhen (Gallinula chloropus), Yellow-crowned Night Heron (Nyctanassa violacea), Green Heron (Butorides striatus), Black-winged Stilt (Himantopus himantopus) and several plovers. Simpson Bay Lagoon is an important nesting ground for many more species and a roosting ground for migratory species on their route south (Brown & Collier, 2005).

Location

All four mangrove species are found along the south side of Simpson Bay. Red Mangrove dominates near the airport and followed by a strip of Black and White Mangroves, while Button Wood grows further inland. This Mangrove stand becomes denser near Mullet Bay, where White Mangrove dominates. The cove at Cupecoy and Little Bay Pond also have stands of mangrove woodland. 

Condition

All of the mangroves on St Maarten are currently threatened by pollution and development (Image Group 14), even though they only cover a very small area of the coastline. Around Little Bay Pond, Red Pond and Fresh Pond small Mangrove stands remain, but without any significant Red Mangrove growth. Hurricane Luis in September 1995 caused severe damage to the mangrove forests, especially to the Red Mangroves. This highlighted the importance of mangroves in their coastal protection role. Some seedlings did survive the hurricane which alongside a NFSXM initiated planting programme in 2004/2005 should help to re-establish mangroves in critical areas.
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Image Group 8: Dead and disturbed mangroves at Mullet Bay (Source: NAFSXM).

Value

The mangroves that still exist on St Maarten are an important sanctuary, breeding and foraging ground for many wetland birds, marine invertebrates and fish. In the past, the bays have also been home for two globally endangered species: Green Turtles (Chelonia mydas) and Queen Conch (Strombus gigas).

Mangroves act as a filter for water being washed off the land by preventing harmful sediments from smothering the coral reef. By establishing themselves successfully, the mangrove trees become a thriving habitat for many other plants and animals as well as an important nursery for many species of fish. Fish using the mangroves as a nursery include Schoolmasters (Lutjanus apodus), Gray Snapper (Lutjanus griseus), Great Barracuda (Sphyraena barracuda) and the Foureye butterfly (Chaetodon capistratus).

The well being of the bays and mangroves is essential for a range of human uses. Bays attract beach users, snorkellers and kayakers that financially support local tourist orientated businesses. 
At the moment there are three areas remaining where mangrove communities can grow with little human disturbance. It is the position of the Nature Foundation that these areas be actively managed in order to preserve this remaining ecosystem.
The benefits of a healthy mangrove community are:

· To make the Lagoon more attractive (e.g. tourism);

· To fix suspended materials;

· To develop a favourable habitat for marine organisms (e.g. fish, shellfishes, molluscs, etc);

· To clean up organic pollutants (nitrates, phosphates) and to improve dissolved oxygen levels.

A baseline survey of healthy marine ecosystem needs to be made and information needs to be included in any development plans. Ideally all development posing a danger to healthy areas of mangroves should be forbidden.
A set program needs to be developed in which mangroves which are removed due to development are replanted at a site which is properly managed and measured for effects. The Mullet Pond and Little Key areas are the most suitable areas in the Lagoon for replanting projects.

4.1 Water quality, sediment and biological monitoring

Continuous Water Quality monitoring has to be conducted in order to determine: 

1) If positive effects occur with the implemented recommended proposals stated in this assessment, especially regarding the wastewater disposal into the Lagoon;

2) Or to alert in case the water quality in certain areas is declining. 

There are various parameters necessary for the monitoring of water quality:

· Temperature, pH, salinity, dissolved oxygen, turbidity, suspended particles, particle organic carbon and NTK;

· Nutrients (Nitrates, phosphates, ammonia);

· Micro-contaminants: heavy minerals, detergents, total hydrocarbons;

· Bacteria and viruses: total coliforms, fecal coliforms and streptatoccifecal;

Sediment:

· Nutrients (Nitrates, phosphates, ammonia);

· Hydrocarbons and heavy metals;

· Granulometry and particles percentage < 63 (m;

Biological and ecological:

· Chlorophyll-a;

· Seagrass and seaweed beds;

· Benthos surveys.
10 standardized sample locations will have to be used for this assessment for the chemical and bacteriological quality.  

The measuring frequency depends on availability of time and money, but the Nature Foundation recommends that physic-chemical monitoring be conducted once a month, bacteriological quality is conducted once a month, sediments are monitored one to two times a year and twice a year for biological/ecological monitoring.
In case of heavy pollution (exceeding US regulations), measurements have to be done immediately to monitor certain areas with a higher frequency.

The Nature Foundation already carries out Water Quality tests in 3 areas of the Simpson Bay lagoon, including Mullet Pond. The results below indicate the results of these water quality tests:

Table 5: Water quality tests in the Simpson Bay Lagoon
	Site #
	1 Cole Bay 
	2 Simpson Bay
	3 Mullet Pond

	No
	< .2 ppm
	< .2 ppm
	< .2 ppm

	Po
	< .2 ppm
	< .2 ppm
	< .2 ppm

	NH3
	< 1 ppm
	< 1 ppm
	< 1 ppm

	O
	7.2 ppm
	7.5 ppm
	7.2 ppm

	pH
	8.2
	8.0
	8.2

	Temp
	23 C
	28 C
	26 C


4.2 Create water circulation

Presently, one of the two main reasons why the Cole Bay corner is so polluted is that there is no water circulation. The other reason is the amount of pollutants entering the Lagoon through sewage and urban run-off.

A suggestion to improve the water quality could be to implement a pumping station, which operates through a windmill and can restore the water circulation n the Cole Bay area. The windmill can be funded by money from the Dutch government or Nuon, which is an electricity company who is involved with these types of projects for many years.  The pumping station has to be installed in the southeast corner of the lagoon and be maintained continuously.
4.3 Cooperation with the French side

The Nature Foundation has increased cooperation between French St. Martin, particularly with regards to the Simpson Bay Lagoon. Currently the Reserve Naturelle and the Nature Foundation will be doing a baseline survey and estimate trying to determine the level and nature of threats to the Simpson Bay Lagoon. The study will be presented to all the stakeholders of the Simpson Bay Lagoon.

4.4 Conclusions

Considering the importance of sustainable development for the Simpson Bay Lagoon cooperation between the St. Maarten Ports Authority and the Nature Foundation is an important project. The Nature Foundation has the capacity and expertise to not only act in an advisory role but also to conduct the necessary activities to ensure a balance between development and environmental management. The Operational Budget and Work Plan can be found in the appendices to this document.

Appendix A: Workload Nature Foundation (Man Hours Involved, Work plan, Action Plan, Budget, Man Hours Involved)

Based on the above explanation of the tasks necessary in order to ensure sound environmental management of the Simpson Bay Lagoon, there is considerable man hours involved, Below is a break down of the man-hours and hours per week necessary for a sound management scheme.

Workload

	Task
	Number of Staff
	Man Hours Involved weekly

	 Marina Management and Control


	2
	5

	Macrowastes cleanup


	3
	4

	Littering Monitoring and control


	2
	5

	Waste water monitoring


	2
	2

	Mooring installation,  Maintenance, and fee collection


	3
	3

	Oil Spill Monitoring, Response and Control


	3
	3

	Mangrove Management


	2
	2

	Environmental Monitoring


	3
	2

	Increase Water Circulation Project


	3
	3

	Cooperation with the French side
	2
	2


Table 3. Tasks and man-hours involved.

The below Budget outlines costs related to the management of the Simpson Bay Lagoon for the period June- December 2011. Adjustments to the Budget have to be made annually.

	NATURE FOUNDATION SINT MAARTEN
	
	
	
	

	OPERATIONAL  BUDGET Service Agreement SHHC/ SLAC June - December 2010

	
	
	
	
	
	

	All dollar amounts are multiplied by 1.78 Naf.
	
	
	

	
	
	
	
	
	

	Total ending balances are in blue and bolded.
	
	
	

	INCOME
	
	
	Naf
	US$
	

	SMPA/ SLAC Simpson Bay Lagoon Management
	144,236
	81,031
	 

	
	
	
	
	
	

	
	
	
	
	
	

	1. OFFICE OPERATIONAL COSTS
	
	Naf
	US$
	

	
	
	
	 
	 
	

	Working SALARIES - STAFF
	
	 
	 
	

	Marine Park Manager
	
	30,210
	16,972
	

	Office Administrator
	
	26,284
	14,766
	

	Chief Marine Park Ranger
	
	21,576
	12,121 
	

	Marine Park Ranger
	
	20,352
	11,434 
	

	
	
	
	 
	 
	

	Total Salaries Cost
	
	98,422
	55,293
	

	

	EXPENDITURE
	
	Naf
	US$
	

	
	
	
	 
	 
	

	TRANSPORTATION
	
	 
	 
	

	Vehicle Fuel
	
	2,955
	1,660
	

	Boat Fuel/ Oil
	
	8,900
	5,000
	

	Boat Maintenance/ Dockage
	
	10,680
	6,000
	

	
	
	
	 
	 
	

	Total Transportation
	
	22,535
	12,660
	

	
	
	
	 
	 
	

	MARINE PARK Equipment 
	
	 
	 
	

	Workspace rent
	
	12,816
	7,200
	

	Diving equipment maintenance
	
	1,563
	878
	

	Mooring and Monitoring Equipment(EMI, Miami Cordage)
	8,900
	5,000
	

	
	
	
	 
	 
	

	Total Marine Park
	
	23,279
	13,078
	

	
	
	
	 
	 
	

	
	
	
	 
	 
	

	Total Salaries Cost
	
	98,422
	55,293 
	

	Total Transportation Cost
	
	22,535
	12,660
	

	Total Marine Park Equipment Cost
	
	23,279
	13,078
	

	
	
	
	 
	 
	

	Total Operational and Expenditure Costs for 2010
	144,236
	81,031
	

	
	
	
	
	
	

	Total Projected Income 2010 Service Agreement
	144,236
	81,031
	

	Total Expenditure 2010 Service Agreement
	144,236
	81,031
	


Work Plan

The below Work Plan outlines costs related to the management of the Simpson Bay Lagoon for the period June- December 2010. Adjustments to the Work Plan have to be made annually.

	NATURE FOUNDATION SINT MAARTEN
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	DRAFT SHHC/ SLAC Work Plan (2010)
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Output: Activity
	Total Budget (US $)
	 
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	
	
	
	
	
	
	
	
	
	
	

	1. OFFICE OPERATIONAL COSTS
	
	
	
	
	
	
	
	

	
	SALARIES - STAFF
	
	
	
	
	
	
	
	

	
	
	Marine Park Manager
	16,972
	
	 
	 
	 
	 
	 
	 

	
	
	Office Administrator
	14,766
	
	 
	 
	 
	 
	 
	 

	
	
	Chief Ranger 
	12,121 
	
	 
	 
	 
	 
	 
	 

	
	
	Park Ranger 
	11,434 
	
	 
	 
	 
	 
	 
	 

	
	TRANSPORTATION
	
	
	
	
	
	
	
	

	
	
	Vehicle Fuel
	1,660
	
	 
	 
	 
	 
	 
	 

	
	
	Boat Fuel/ Oil
	5,000
	
	 
	 
	 
	 
	 
	 

	
	
	Boat Maintenance/ dockage
	6,000
	
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	

	
	Sub Total Operational costs
	$67,953
	 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	2. RESEARCH AND MONITORING
	
	
	
	
	
	
	
	

	
	Lagoon Monitoring and surveying
	0
	
	 
	 
	 
	 
	 
	 

	
	Baseline Lagoon Ecosystem Surveys
	0
	
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	

	
	Sub Total Research and Monitoring
	$0
	 
	
	
	
	
	
	

	
	
	 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	3. Lagoon
	
	
	
	
	
	
	
	
	

	
	Workspace
	$7,200
	
	 
	 
	 
	 
	 
	 

	
	Mooring and Monitoring Equipment (Miami Cordage etc.)
	$5,000
	
	 
	 
	 
	 
	 
	 

	
	Diving Equipment Maintenance
	$878
	
	 
	 
	 
	 
	 
	 

	
	Sub Total Marine Park
	$13,078
	 
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	 
	 
	$81,031
	 
	
	
	
	
	
	
	


Appendix B: Report on Water Quality Testing: Simpson Bay Lagoon






Figure 2: Location of observed reintroduction
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The largest and deepest hole was chosen as the preferred site for reintroduction. Dredge material was tested by the Nature Foundation (see attached report) and was found to be suitable for reintroduction into the marine environment.

Similar projects have been conducted in the past, including by the US Army Corps of Engineers and by the United States Government National Oceanographic and Atmospheric Administration. Follows are links to projects which have used dredged materials in the past.
http://el.erdc.usace.army.mil/dots/budm/factsheets.cfm?Topic=Fish and Wildlife Habitats&Id=0

http://140.194.76.129/publications/eng-manuals/em1110-2-1100/PartV/Part-V-Chap_7entire.pdf
http://www.csc.noaa.gov/coastal/expert/pdf/natreview.pdf
Observed Activities:

On Monday January 17th Nature Foundation Marine Park Manager Tadzio Bervoets and Chief Ranger Etienne Lake while on board of the Marine Park Patrol Vessel Yellowtail observed the reintroduction of dredged materials into the Simpson Bay Lagoon as part of the Dredge Hole Rejuvenation Project. The Nature Foundation accompanied the barge which contained the dredged material to the reintroduction site (GPS coordinates N18.02, 50.0 W63.06, 15.8)

Several soundings were taken of the sight, the results of which showed that maximum depth at the chosen location was 29.3 feet (figure 3).

Figure 3: Depth at the site for reintroduction of dredged materials
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Once anchored at the location of the proposed site for reintroduction several follow up checks where made that the reintroduction of materials occurred at the proper depth, that it did not interfere with shipping, and that considerations of wind direction and current were taken into account. Once all parameters were satisfied the Nature Foundation communicated that all environmental considerations were taken into account with regards to the reintroduction of the material.  

Once dredging commenced it was observed that the discussions concerning the method for introduction which were held prior to the reintroduction i.e. the opening of the backhoe clamshell sub-aqua, was being conducted and the reintroduction occurred at the location keeping all environmental considerations in mind.

On Tuesday the 18th of January Nature Foundation Chief Ranger Etienne Lake arrived at the site to observe activities but no activities were on-going.

Figure 4: Introduction of the dredged material sub-aqua, limiting dispersal of sediment
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Figure 5: Introduction of the dredged material sub-aqua, limiting dispersal of sediment
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Nature Foundation Report on Dredged Material Sampling January 6th 2011

1 Introduction

This report is a summary of water pollutant tests which were carried out on dredged materials by Bobby’s Marina Shipyard in Cole Bay on January 6th 2011.  Samples were taken on dredged substrate to determine whether or not the material is suitable for reintroduction into the Marine Environment, more specifically into a previously dredged area in the Simpson Bay Lagoon.  It is hoped that the reintroduction of the material into the aforementioned area will have a positive effect in rehabilitating the ecosystem. 

2 Methods

A Sample was collected of the dredge material using a standard sampling vial. Once collected the sample was diluted with saline solution and tests for various pollutants were carried out within 2 hours using the Lamotte Water Pollution testing kit. Once levels were measured the data was recorded and stored. pH levels were tested using the Oakton Acorn Series pre-calibrated pH meter.

3 Results

Follows are the results gathered from the water quality tests:

3.1 Nitrates (No)

Sewage is the main source of nitrates added by humans to marine and wetland areas. Sewage enters waterways in inadequately treated wastewater from sewage treatment plants, in the effluent (outflow) from illegal sanitary sewer connections, and from poorly functioning septic systems. Dredged material containing high nitrate levels can cause a serious condition called methemoglobinemia, if it is consumed. This condition prevents an infant’s blood from carrying oxygen; hence the nickname "blue baby" syndrome. 

Based on research conducted on the 6th of January it was noted that the sample tested below.2 parts per million (PPM). If elevated levels of Nitrates were recorded levels should be between .4 and .6 PPM.

	Site #
	1

	No
	< .2 ppm


4.2.3 Phosphates (Po)

Phosphorus is usually present in natural water as phosphates (orthophosphates, polyphosphates, and organically bound phosphates). Phosphorus is a plant nutrient needed for growth and a fundamental element in the metabolic reactions of plants and animals (hence its use in fertilizers). Sources of phosphorus include human and animal wastes (i.e., sewage), industrial wastes, soil erosion, and fertilizers. Excess phosphorus causes extensive algal growth called "blooms," which are a classic symptom of cultural eutrophication and lead to decreased oxygen levels in wetlands. 
Based on research conducted on the 6th of January it was noted that the sample tested below.2 parts per million (PPM). If elevated levels of Phosphates were recorded levels should be between .4 and .6 PPM.

	Site #
	1

	Po
	< .2 ppm


4.2.4 Nitrogen (Nh3)
Ammonia Nitrogen is toxic to fish and aquatic organisms, even in very low concentrations. When levels reach 4 ppm fish can suffer gill damage. When levels reach 5 ppm, sensitive fish can begin to die. As levels near 7 ppm, even ammonia-tolerant fish can begin to die. Ammonia levels greater than approximately 2 ppm usually indicates polluted waters.

The danger ammonia poses for fish depends on the water’s temperature and pH, along with the dissolved oxygen and carbon dioxide levels; the higher the pH and the warmer the temperature, the more toxic the ammonia. Also, ammonia is much more toxic to fish and aquatic life when water contains very little dissolved oxygen and carbon dioxide.
Based on research conducted on the 6th of January it was noted that the sample tested below 1 parts per million (PPM). If elevated levels of Ammonia Nitrogen were recorded levels should be between 4 and 7 PPM.

	Site #
	1

	NH3
	< 1 ppm


4.2.5 Dissolved Oxygen (O)

Dissolved oxygen analysis measures the amount of gaseous oxygen (O2) dissolved in an aqueous solution. Oxygen gets into water by diffusion from the surrounding air, by aeration (rapid movement), and as a waste product of photosynthesis. 

Total dissolved gas concentrations in water should not exceed 15 ppm. Concentrations above this level can be harmful to aquatic life. Fish in waters containing excessive dissolved gases may suffer from "gas bubble disease"; however, this is a very rare occurrence. The bubbles or emboli block the flow of blood through blood vessels causing death. External bubbles (emphysema) can also occur and be seen on fins, on skin and on other tissue. Aquatic invertebrates are also affected by gas bubble disease but at levels higher than those lethal to fish. Inversely gas levels should not go below 5 ppm, which can show a lack of oxygen and can cause fish die-offs and algal blooms.
Based on research conducted on the 6th of January it was noted that the sample tested at 7.2 parts per million (PPM). Levels of dissolved oxygen should not go below 5 PPM or 15 PPM. The level tested on the dredged material tested well within the parameters of acceptable levels.

	Site #
	1

	O
	7.2 ppm


4.2.6 Alkalinity (pH) 

A range of pH 6.5 to pH 8.2 is optimal for most organisms. Most organisms have adapted to life in water of a specific pH and may die if it changes even slightly. The toxicity level of ammonia to fish, for example, varies tremendously within a small range of pH values. Acidic water can cause heavy metals such as copper and aluminum to be released into the water. Copper from worn automobile brake pads or TBT based anti-fouling paints are often present in dredged materials. Rapid growing algae remove carbon dioxide from the water during photosynthesis, which can result in a significant increase in pH levels. 
Based on research conducted on the 6th of January it was noted that the sample tested a pH of 8.2, which is consistent with the pH range of seawater.

	Site #
	1

	pH
	8.2
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 Summary of water quality testing results

	Site #
	1

	No
	< .2 ppm

	Po
	< .2 ppm

	NH3
	< 1 ppm

	O
	7.2 ppm

	pH
	8.2


5. Conclusion and Recommendations

During the observations conducted by the Nature Foundation on Monday the 17t h     of January both the location and he method used were conducted within the acceptable parameters for rejuvenating the dredged holes in the lagoon. With regards o the dredge material, all levels which were tested for fall within the range suitable for reintroduction into the Marine Environment. Granted that the tests carried out were not exhaustive, i.e. they did not include tests for heavy metals etc., results do show that the material is of sufficient enough quality to be used as suitable material to rehabilitate previously dredged substrate. It must be noted however that reintroduction should occur with the least possible suspension of particles in the water column through the use of silt curtains and sub-aqua introduction.
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Nature Foundation Report on Dredge Hole Rejuvenation Project January 6th 2011











This report outlines the monitoring conducted by the St. Maarten Nature Foundation on the activities concerning substrate dredged by Bobby’s Mega Yard being reintroduced into the Marine Environment as a part of the Dredge Hole Rejuvenation Project.





This project, initiated by the Department of Civil Aviation, Shipping and Maritime Affairs, seeks to rejuvenate areas dredged in the Simpson Bay Lagoon as part of the Airport Expansion Project.








Figure 1: Dredge Holes in the Simpson Bay Lagoon
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