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You requested that an evaluation on how the EIA for the proposed Ara Macao resort & marina assesses three additional issues.

· Sand starvation/beach erosion for properties south of the proposed development
· Source and quality of potable water
· Dredging of the marina

The EIA’s assessment of at least two of these issues (pertaining to coastal impacts) is seriously inadequate.

1.    Sand starvation/beach erosion for properties south of the proposed development

The Marina Report for EIA contains the most detailed assessment of how the project would impact beaches south of the proposed development.  What follows are quotes of the most relevant material:

“6.    Marina Potential Cumulative Impacts & Monitoring and Mitigation Plans: …

“III. Requirement for Sand Management – We have seen no historical dredging information for this region of the Belize Coast that would help estimate littoral drift rates.  Examination of nearby piers and groins in Riversdale indicates that the net littoral drift is to the south.  Based on our calculations, it is estimated that net littoral drift south is less than 3,500 cubic meters per year. … Over time, a sand beach will begin to grow on the north side of the north marina entrance jetty and south side of the south marina entrance jetty.  In order to reduce siltation in the channel 
mouths, sand quantities trapped here will be monitored annually and net quantities of sand will be bypassed south of the south entrance channel.  See Number 6, Item IV for further sand management details.

“V. Sand Bypassing – The threshold sand amount necessary to initiate sand bypassing is 3,500 m3 of the net littoral drift to the south.  … The sand will be bypassed out of the Ara Macao area (site to be determined in collaboration with adjacent property owners).  The marina entrance channels will be surveyed on an as-built basis and then annual basis to measure the amount of sand trapped within the marina entrance channels.  This data will be used to plan for channel 
dredging and sediment bypassing. …”

Basically, this is equivalent to saying that the developers don’t know exactly what would happen after they build the marina and jetties, but they would watch and see what happens.  If something really bad happens, then they’ll figure out something to do that might repair the damage.  The developers provide scant details, if any, on how they would do sand bypassing.

However, this reactive approach is unnecessary and unwise.  There are computer models the developers could use to predict the change in beach morphology that would result from construction of the marina and jetties.  One of the models most commonly used in EIAs for shoreline projects is the GENESIS (GENEralized Model for SImulating Shoreline Change) 
model developed by the U.S. Army Corps of Engineers.  Using site-specific information, such as bathymetric data, sand quality data, wave heights, etc., the GENESIS model “simulates the long-term platform evolution of the beach in response to imposed wave conditions, **coastal structures,** and other engineering activity (e.g., beach nourishment).”  The U.S. Army Corps of Engineers has a website from which the developers could download the GENESIS model and receive documentation and support about how to use the model to predict the shoreline response of building a marina and jetties at the proposed Ara Macao resort in Placencia.   Of course, a good data set that is based on accurate and complete information regarding bathymetry, wave action, beach sand grain size, etc. is essential for a valid prediction, as is the use of coastal structures expert to oversee use of the model as applied to the proposed marina and jetties.  


In my view, the prospective developers must use the GENESIS computer model now, as part of this EIA process, to provide adjacent property owners and government decision-makers, adequate information about how the shoreline would respond to the proposed construction of the marina and jetties.

2.    Dredging of the marina

The Marina Report for EIA contains the most detailed assessment of how the proposed project would contain siltation:

“6.    Marina Potential Cumulative Impacts & Monitoring and Mitigation Plans: …

“VI.    During all dredging operations … the equipment, silt curtains and discharge pipes (if hydraulic dredge is employed) will be inspected daily to assure that no discharge of hazardous or deleterious material takes place.  The equipment, silt curtains and discharge pipes (if used) will be adequately invested with marker buoys and navigational lights at all times.”

The U.S. Army Corps of Engineers recently published the following document:

Silt Curtains as a Dredging Project Management Practice
ERDC TN-DOER-E21 September 2005
http://el.erdc.usace.army.mil/dots/doer/pdf/doere21.pdf

This document discusses the limitation of using silt curtains when the sediments are fine-grained.

“What Processes Affect Silt Curtains? In many cases where silt curtains are used, the concentration of fine-grained suspended solids inside the curtain enclosure may be relatively high (i.e., in excess of 1 g/L). The suspended material may be composed of relatively large, rapidly settling particles or flocs. In the case of a typical pipeline disposal operation surrounded by a silt curtain (Figure 2), where suspended solid concentrations are high and material usually 
flocculated, the vast majority (95 percent) of the fine-grained material descends rapidly to the bottom where it forms a fluid mud layer that slopes away from the source at an approximate gradient of 1:200. The other 5 percent of the material remains suspended in the water column above the fluid mud layer and is responsible for the turbid appearance of the water inside the curtain. While the curtain provides an enclosure where some of the fine-grained material may 
flocculate and/or settle, most of this fine-grained suspended material in the water column escapes with the flow of water and fluid mud under the curtain. The silt curtain does not indefinitely contain turbid water but instead controls the dispersion of turbid water by diverting the flow under the curtain, thereby minimizing the turbidity in the water column outside the silt curtain. …

“Whereas properly deployed and maintained silt curtains can effectively control the distribution of turbid water, they are not designed to contain or control fluid mud. In fact, when the accumulation of fluid mud reaches the depth of the ballast chain along the lower edge of the skirt, the curtain must be moved away from the discharge; otherwise sediment accumulation on the lower edge of the skirt can pull the curtain underwater and eventually bury it. Consequently, the rate of fluid mud accumulation relative to changes in water depth due to tides must be considered during a silt curtain operation.”

If the data of the Reef Ball Foundation is correct, specifically that 22% of the sediment in the project area is fine-grained silt, then I would expect that use of a silt curtain at the project area would suffer from the exact limitation described in the U.S. Army Corp of Engineer's document, namely:  “While the curtain provides an enclosure where some of the fine-grained material may flocculate and/or settle, **most of this fine-grained suspended material in the water column escapes with the flow of water and fluid mud under the curtain.**  … Whereas properly deployed and maintained silt curtains can effectively control the distribution of turbid water, they are not designed to contain or control fluid mud.”
3.  Potable Water
You asked for an evaluation of the material in the EIA dealing with source and quality of potable water.  I understand that at a recent meeting of the National Environmental Appraisal Committee (NEAC), several questions were raised about whether the coastal aquifer that would be tapped by the proponent to meet the project’s expected, future water demands could be done without impairing the availability (in terms of quantity and quality) of water from the aquifer over the 
long-term.

Unless there is information in an Annex that I do not possess, with respect to this question, the EIA contains only the following relevant information:

Page 5-3: “As can be seen from tables 5.2 and 5.3, the project will require about 324,744 gallons of water per day. Since the project site is located far away from any Belize Water Services (BWS) water supply main and the Palencia system is not adequate to meet the project demand, the project will rely on finding its own source of potable water.”

Page 5-5: “Two temporary wells were perforated and pump tested on the northwestern side of the property.  See figure 5.3.  According to the well rigger, preliminary testing shows that well #2, which is from the 3rd confined sandy aquifer, had a flow of 200 gallons per minute.  The total gallon per day for the well as calculated as follows:

“200 gal/m X 60 min/hr X 24 hr/day = 288,000 gallons per day.

“The first well, Well # 1 (2nd Confined Sandy Aquifer), showed a minimal flow during pump testing.  The preferred well for the initial stages of the project development will be from the second well.  This water is of good quality, see table 5.5., and therefore will require little treatment.  Future well exploration and pumping study will be conducted to meet the required daily project demand.”

This information is completely inadequate to assess whether the proponent can tap into local groundwater resources to meet expected, future water demand without impairing the availability (in terms of quantity and quality) of water from the aquifer over the long-term.

First (and not considering that the proponents have underestimated the project’s water demand [see our earlier evaluation of the EIA]) the pump test from the 3rd confined sandy aquifer shows that the well at this aquifer would fall more than 35,000 gallons per day short of meeting the expected, future water demand of the project.

Second, and more importantly, a pump test can only inform decision-makers about how much water can be abstracted from an aquifer at the present time.  A pump test provides no information whatsoever about whether this rate of abstraction is sustainable over the long-term.  In order to address this critical question, one must have information about the *recharge rate* of the aquifer - the quantity of water per unit of time that replenishes or refills an aquifer.  Unless you know the recharge rate of the aquifer, then there is a serious risk that the present-day pump rate is in excess of the recharge rate, which would result, over time, in a drawdown of the amount of water available in the aquifer.  If this were to happen, then at some point in the future, residents of the proposed development, and other people in the area, would be scrambling to find water, long after the proponent had pocketed the sales price of the condos and villas. 

The EIA for the proposed Ara Macao resort contains no information about the recharge rate of the aquifer(s) the proponent intends to tap.

Third, and also more importantly, a pump test cannot inform decision-makers about whether the rate of abstraction from the coastal aquifers would result in saltwater intrusion.  Whenever you pump water out of an aquifer, you create a partial vacuum in the porous substrate of the aquifer that can pull in water from adjacent sources.  If the coastal aquifer used as a source of freshwater has any hydrological connection to underground seawater, then pumping water out of the aquifer – even if it is at a rate less than the recharge rate – might pull in underground seawater, a phenomena known as saltwater intrusion, which would result in contamination of the coastal aquifer.  The EIA for the proposed Ara Macao resort contains no analysis about whether abstraction of water from the local aquifers would result in saltwater intrusion. 

