[image: image1.png]



Comments on the Environmental Impact Assessment (EIA) for the

Proposed Ara Macao Development, South Stann Creek, Belize
.

Mark Chernaik Ph.D

Mercedes Lu, Q.F

May 2006

This document expresses the opinion of its author and not necessarily the opinions of the U.S. office of the Environmental Law Alliance Worldwide or other individuals or oganizations affiliated with the Environmental Law Alliance Worldwide.

The EIA contains inaccurate estimates of the proposed project’s rate of water consumption

In its review of the EIA for the proposed Ara Macao Development, South Stann Creek, Belize, the Peninsula Citizens for Sustainable Development noted: 

“The EIA assumes that each resident and guest at the Proposed Development will use an average of 34 gallons of water per day, without differentiating among guests, employees and residents.  The EIA instead estimates water usage by facility, without breaking out the number of employees, residents and guests in each facility, making it impossible to perform intelligible calculations based on actual likely water usage.  However, even ignoring this flaw, it is clear that water usage is grossly underestimated.  For example, the highest water usage of 47.5 gallons per day is estimated for the golf course houses, which are the only units likely to house actual resort residents as opposed to guests.  Instead of 47.5 gallons per day, these residents are more likely to use 80-100 gallons a day, which is the average water usage for residents in the US.  In addition, The developer should have used an average daily water consumption of between 150 and 179 gallons of water per day for the 5,810 tourists in the condos, villas, golf course and club house units, hotel, casino, bars and restaurants rather than 34 gallons per day, resulting in an almost 80% underestimation of the quantity of water needed at the Proposed Development at capacity.”

We agree.  The Peninsula Citizens for Sustainable Development are entirely correct to criticize the EIA for containing inaccurate estimates of the proposed project’s rate of water consumption.

The U.S. EPA recently presented an analysis of water usage rates that are applicable to the categories of activity that the proposed Ara Macao Development would include.

Of particular interest are the results of the Residential End Uses of Water Study (REUWS), which was funded by the American Water Works Association Research Foundation (AWWARF) and 12 water supply utilities (Mayer et al., 1999). This study involved the largest number of residential water users ever characterized and provided an evaluation of annual water use at 1,188 homes in 12 metropolitan areas in North America.  ...  The median daily per capita flow ranged from 54 to 67 gallons/person/day (204 to 253 liters/person/day) ....”
  

This document also provides water usage rates for other categories of activity that the proposed Ara Macao Development would include: A typical hotel generates 190 liters per day of wastewater per hotel guest and an additional 38 liters per day of wastewater per hotel employee.  A typical restaurant generates 34 liters per day of wastewater per customer and an additional 38 liters per day of wastewater per hotel employee.
  These estimates are substantially higher than those contained in the EIA.

The EIA has no information about the amount of water necessary for the irrigation and maintenance of the golf course and how this would affect the availability of water resources in the area.  

The project proposes to build two 9-hole golf courses that could easily be converted into one 18-hole golf course.  The golf course will cover an area of approximately 155 acres (62.7 hectares) in size.

According to the United Nations Environment Programme (UNEP):

“Golf course maintenance can also deplete fresh water resources. In recent years golf tourism has increased in popularity and the number of golf courses has grown rapidly. Golf courses require an enormous amount of water every day and, as with other causes of excessive extraction of water, this can result in water scarcity. If the water comes from wells, overpumping can cause saline intrusion into groundwater. Golf resorts are more and more often situated in or near protected areas or areas where resources are limited, exacerbating their impacts.”

On average, a golf course needs between 10,000 and 15,000 m3 of water per hectare and year (similar to the water requirements of a rice pond!)
.  The surface of the Ara Macao Resort golf course is approximately 60 hectares, which means that the annual consumption of the golf course would be around 900,000 m3/year or the equivalent to the annual basic water requirement of approximately 50,000 people.

Despite this water demand, the EIA has no assessment of this water demand would affect the existing groundwater resources.    

The EIA did not include the water required for the golf course in their calculation of water demand of the project.   The Executive Summary mentions it is expected that some 325,000 gallons of water/day at full operation, equivalent to 1,23 m3/day  [p. xiv] or 450,000 m3/year, which is only half of the water required to irrigate the golf course, which could be even higher considering the high evaporation rate in the weather conditions of Belize.       

Over-exploitation in coastal aquifers alters the equilibrium of the interface between the seawater in the groundwater body,
 which provokes saline water intrusion. Once the salt level of groundwater has increased, drinking water quality is reduced and might require pre-use treatment or the search for alternative sources. Higher levels of salt in irrigation water also increase the salinity of agricultural land leading to reduced productivity and in the worst cases to the complete loss of land (WWF, 2004).
The EIA has no assessment at all of the potential saltwater intrusion in the groundwater resources as a result of the over-exploitation of the groundwater body.

The EIA fails to assess how activities on land would impact adjacent coral reefs; nutrient activities from land activities pose a serious risk to the survival of adjacent reefs 

In its review of the EIA, the Peninsula Citizens for Sustainable Development also noted: 

“Other very serious issues also need to be adequately addressed by the EIA, including, but not limited to, the amount of fertilizers, insecticides and pesticides that will be drained or leached into the Placencia Lagoon through the 15’ wide, 6’ deep and 9,504 feet long drainage ‘ditch’ the developer proposes to dig to channel untreated drainage from the road and the golf courses into the Lagoon.”

We agree.   In our view, nutrient discharges from land activities associated with the proposed development may seal the death of adjacent coral reefs.

Coral reefs are adversely impacted by the release of nutrients (principally phosphorous and nitrogen) into the marine environment.  This is especially the case for Caribbean coral reefs.

A brief characterization of adjacent coral reefs are contained in an annex to the EIA:

“Several nearshore patch reefs in the marina entrance area were examined by SA divers.  An informal qualitative estimate revealed extensive algal growth, which typically covered 60-80% of the coral head surfaces.  …  The extensive algal growth on the coral surfaces is considered an indicator of a degraded ecosystem.  According to Mr. Pepe Garcia (personal communication to Doug Kowert), the low quality of the reef is due to transport of untreated, high nitrogen content waste water from local rivers.”

Any additional input of nutrients, including ‘fertilizers, insecticides and pesticides that will be drained or leached into the Placencia Lagoon through the 15’ wide, 6’ deep and 9,504 feet long drainage ‘ditch’ the developer proposes to dig to channel untreated drainage from the road and the golf courses into the Lagoon’ could kill off coral reefs that consultants for the developer admit are in serious jeopardy.

In this context, it is essential to note that land activities associated with the proposed development would be sources of substantial nutrient releases.  For an initial and indefinite period of time, the residential component of the proposed development would use onsite wastewater treatment systems (septic tanks) for the treatment and disposal of domestic wastewater.
 The U.S. EPA estimates that septic tanks release into the environment 6-17 grams of total nitrogen per day, and 1-2 grams of total phosphorous per day per person.
  Considering that the project envisions 354 inhabitants, nutrient releases from the residential component would range from 775 to 2200 kilograms of total nitrogen per year; and 130 to 260 kilograms of total phosphorous per year.   

The golf course component would also add nutrients to the marine environment.  An average golf course in a tropical country such as Thailand needs 1500 kg of chemical fertilizers, pesticides and herbicides per year.

These nutrients would ultimately enter the marine environment through the porous, sandy soils that underlie the project area.

The EIA lacks an assessment of how the pesticide and fertilizers used on the golf course would affect the water used for domestic consumption.

Golf courses frequently apply large amounts of nitrates to fertilize and promote grass growth.  Nitrates are water-soluble and percolate into the groundwater, which could affect the health of the local population:

According to the Department of Agriculture of Minnesota, U.S.:

“The contamination of ground or surface water by nitrate presents a potential health threat to any human population which relies on that water resource as a source of drinking water…. The primary health concern associated with exposure to nitrate is methaemoglobinemia, commonly known as "blue baby disease". This condition occurs when nitrite is absorbed into the blood stream where it reacts with hemoglobin to produce methemoglobin, thus impairing the blood's ability to carry oxygen. Methemoglobinemia a verified toxic effect associated with exposure to nitrate.  A second health hazard potentially associated with exposure to nitrate is the possible reaction of nitrate with other nitrogen containing compounds to produce N-nitrosamine compounds, especially under acidic conditions, such as those in the stomach. Many N-nitrosamine compounds have been shown to be carcinogenic in animal tests. It is assumed that exposure to nitrosamine-compounds may increase the risk of stomach and esophageal cancer in humans.”

Scientific studies show the nitrate levels found in groundwater under golf courses exceed the limit based of human health data (10 miligrams per liter).

� U.S. EPA (2002) "Onsite Wastewater Treatment Systems Manual,"  EPA 625/R-00/008.  Chapter 3 - Establishing treatment system performance requirements. � HYPERLINK "http://www.epa.gov/ORD/NRMRL/pubs/625r00008/html/625R00008chap3.htm" ��http://www.epa.gov/ORD/NRMRL/pubs/625r00008/html/625R00008chap3.htm� 





� Ibid, at Table 3-4, typical wastewater flow rates from commercial sources


� � HYPERLINK "http://www.uneptie.org/pc/tourism/sust-tourism/env-3main.htm" ��http://www.uneptie.org/pc/tourism/sust-tourism/env-3main.htm� 


� WWF (2004) “Freshwater and tourism in the Mediterranean.” � HYPERLINK "http://assets.panda.org/downloads/medpotourismreportfinal_ofnc.pdf" ��http://assets.panda.org/downloads/medpotourismreportfinal_ofnc.pdf�


� Basic water requirement per capita in cities = 50 L/day = approx. 18.3 m3/year


� HYPERLINK "http://www.infoforhealth.org/pr/m14/m14chap2_2.shtml" ��http://www.infoforhealth.org/pr/m14/m14chap2_2.shtml�


� In coastal aquifers, freshwater in the ground and sea water are in contact but do not mix together due to the different density of water (salt water is heavier, so it partially intrudes under the freshwater body as a wedge). If there is an excessive abstraction of freshwater, the size of the salt wedge increases and occupies parts of the aquifers where there was freshwater. (WF, 2004)


� LaPointe B.E., (1997) “Nutrient Thresholds for Bottom-Up Control of Macroalgal Blooms on Coral Reefs in Jamaica and Southeast Florida.” Limnology and Oceanography, 42(5):1119-1131.





� EIA at page 17-3


� U.S. EPA (2002) “Onsite Wastewater Treatment Systems Manual,"  EPA 625/R-00/008.  Chapter 3 - Establishing treatment system performance requirements,” at table 3-7: Constituent mass loadings and concentrations in typical residential wastewater.


� UNEP, Environmental Impacts of Tourism. � HYPERLINK "http://www.uneptie.org/pc/tourism/sust-tourism/env-3main.htm" ��http://www.uneptie.org/pc/tourism/sust-tourism/env-3main.htm� 


� State of Minnesota Department of Agriculture (1990) “Nitrogen Fertilizer Management Plan: Chapter 2- Background,” � HYPERLINK "http://www.mda.state.mn.us/appd/fertilizer/nitroch2.html" ��http://www.mda.state.mn.us/appd/fertilizer/nitroch2.html�


�  U.S. Department of Agriculture (2001) “Nutritional and Environmental Considerations of Turfgrass Fertility,” � HYPERLINK "http://pdec.ifas.ufl.edu/AREERA/2000/A2000ROAIntRes35.htm" ��http://pdec.ifas.ufl.edu/AREERA/2000/A2000ROAIntRes35.htm�; Suffolk County Bureau of Groundwater Resources (2002) “The Occurrence of Pesticides in Suffolk County (New York),” � HYPERLINK "http://pbisotopes.ess.sunysb.edu/lig/Conferences/abstracts_02/paulsen.htm" ��http://pbisotopes.ess.sunysb.edu/lig/Conferences/abstracts_02/paulsen.htm�; Cohen, S., et al. (1999) “Water Quality Impacts by Golf Courses,” Journal of Environmental Quality, 28(3):798-809
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