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To:
Belize Department of the Environment (“DOE”)

Belize National Environmental Appraisal Committee (“NEAC”)

Ministry of Natural Resources, Environment and Industry


Ministry of Tourism, Information and NEMO

Ministry of National Development, Investment & Culture
Re:
Comments on the Proposed Ara Macao Development, South Stann Creek, Belize

Date:
9 June 2006
Additional Information Required of Developer.  We understand that the deadline for comments on the Environmental Impact Assessment (“EIA”) for the proposed Ara Macao development (“Ara Macao”) was again extended (to 9 June 2006) to give DOE, NEAC and the public time to review additional information that NEAC has required from the developer.  We have not yet seen this additional information, nor do we believe it has yet been submitted to DOE or NEAC. 

We do not understand how we can review and comment on information that we do not have.  And, if the developer has failed to meet its deadline for submission of additional information, we urge DOE and NEAC to deny approval of Ara Macao.  

In addition, we request that DOE inform of us of the specifics regarding the additional information that has been requested from the developer.

Community Concerns:  As you know, Peninsula communities have significant concerns about the proposed Ara Macao development.  Statements on sustainable development from the following organizations are enclosed with the paper copy of these comments that has been sent to you today by registered mail.  We have not attached these statements to this email because of the large file size of the statements.  However, you may access them at www.placenciadocuments.info/scarletmacaw/statements/sustainable.doc.)  

· Placencia Village Council

· Seine Bight Village Council

· Placencia Chapter of the Belize Tourism Industry Association

· Rotary Club of the Placencia Peninsula

· Placencia Humane Society

· Placencia Peninsula Arts Association

· Iris Foundation for Education in Southern Belize

· Paws, Claws and Beaks

In addition, two community petitions containing well over 150 signatures are enclosed with the paper copy of these comments.  Again, because of the file size (over 2 mgs), the petitions are not attached to these emailed comments.  However, you may access these petitions at www.placenciadocuments.info/scarletmacaw/petitions/petition_1.doc and www.placenciadocuments.info/scarletmacaw/petitions/petition_2.doc.  Please note that no payments were made for the collection of signatures and no one was paid to sign the petitions.
Notwithstanding our failure to receive the required additional information in time for review and comment by today’s deadline of 9 June 2006, we do have continuing concerns stemming from the original EIA.  These concerns include, but are not limited to:

1. 
Sand Starvation and Beach Erosion South of Ara Macao.  Two reports from environmental specialists are attached to these comments:


· Opinion of Dr. Thomas Williams, International Environmental Consultant, University of Berkeley, California (Williams Report)

· Opinion of Mark Chernaik Ph.D and Mercedes Lu, Q.F, Worldwide Environmental Law Alliance (Chernaik/Lu Report)

Each of these opinions confirms that significant erosion of beaches south of the proposed Ara Macao development is a serious concern:
· “Until the beach and long-shore processes have been documented and analyzed properly and a full, detailed description of the Project’s marine activities, EIA, the impacts, and Project validity can be judged only as totally inadequate and incomplete, and non-responsive to the terms and conditions of the EIA Terms of Reference (“TOR”) from the responsible authorities, and in the absence of positive information and analytical results, the impacts should be assumed to be Negative, and Significant.” (Williams Report, page 5)

· “Basically, [the EIA is] 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.”  (Chernaik/Lu Report, page 2)
Consequently, if the proposed Ara Macao development is approved based on currently available information, Peninsula residents can only conclude that DOE, NEAC and the national Belize government is willing to sacrifice their homes, properties and businesses for this proposed development based on the possibility that the development will not harm them.  
2.
Marina Dredging.  Corals, sea grass beds, fish/lobster/conch habitat and the ability of the Placencia Peninsula to sustain its tourism industry will be destroyed if sedimentation from the dredging of 1.2 million cubic yards for the construction of proposed marina is not adequately controlled.  The developer proposes to rely heavily on siltation curtains to control sedimentation.  However, it does not appear that siltation curtains will be effective:
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.”  (Chernaik/Lu Report, page 3)

3. 
Potable Water.  Serious concerns continue to surface regarding the quantity and quality of potable water that may be available at the site of the proposed development, including the credibility of the water quality analyses in the EIA, long-term availability of potable water for Ara Macao, and saltwater intrusion into the aquifer.  
· Quantity/Saltwater Intrusion:  As analyzed by Drs. Chernaik and Lu:

“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.” 

(Chernaik/Lu Report, pages 4-5)


· Water Quality:  As analyzed by Dr. Williams:

“As provided in the EIA, water quality values appear to:


· Not meet the requirements of the TOR with regard to field and laboratory measurements;

· Not consistently [be] reported from one section to another within the EIA, S&A06 Report, and the Water Sample (Quality) Annex VI;

· Misrepresent or mislead reviewers;

· Suggest that the preparation of the water quality information has not been prepared by an independent specialist

· Document a total lack of quality controls and assurances by the preparers. 

“Conductivity, Salinity, and Total Dissolved Solids – Salts:  The S&A06 report refers to the “Pinpoint Salinometer” for the performance of measurements of salinity or total dissolved solids and then gives three sets of ppt measurements “performed” by the study authors (July) and by the Tunich-Nah in September and October.  Concerns arise regarding:


· Most salinometers measure conductivity NOT TDS or salinity in ppt, which may be derived by correlation factors established by calibration runs with known TDS waters;

· Reliable conversion factors are required to estimate the TDS given in ppt or ppm (=x1000 ppt) from conductivities;

· Repetition of the T-N values in S&B06 has only one of 12 numbers the same as those provided in Annex VI, and appear to use a different conversion factor for conductivity to TDS/Salinity;

· T-N use a 50.0% factor for their conversion and S&A06 may have used a different factor without notation of changes and their basis;

· No field measurements were made of temperature for any of the dissolved solids parameters.

“These elements clearly indicate that either the authors/proponents had a disregard for the TOR and the EIA process, or did not know or care as to what they were doing in the field or lab, or attempted to show the erroneous data in a more credible light, or acted with little professional experience credibility in water quality. 


“In general, based on earlier concerns regarding the low pHs indicated acidic groundwater and theoretically defined as hazardous materials (<6pH) and the erroneous analyses and reporting by S&A06 and Tunich-Nah, the entire water quality program and results can not be verified or validated as credible and those conducting such should repeat the surveys or the entire water quality section be disregarded and all conclusions regarding impacts on water quality should be deemed as inadequate, incomplete, and unworthy of use for assessments. 

“Nitrogen and Nitrate:  As indicated by others, total absence of nitrogen or nitrates in one sample in September and the very high levels of Nitrogen (NOT NITRATE) reported by the laboratory and presented by the preparers and proponents raises several issues as in the Conductivities:


· TOR calls for nitrates not total nitrogen (order of magnitude differences);

· Levels of Total Nitrogen not nitrates indicates totally unacceptable levels of nitrogen (3-10 ppm N, not =NOx;) or nitrates (most common form of nitrogen in a well-oxygenated sea water);

· Laboratory, proponents, and EIA preparers either did not/failed to read the TOR, chose independently to submit something different, or did not realize the character of the values being reported (no results, no samples, no field preservation, etc on the first batch; either confusion between Total N, only, vs NOx;

· Apparent total lack of quality controls and assurances on sampling, chains-of-custody, analyses, and reporting.


(Williams Report, pages 1-2)

4.
Socio-Economic Environmental Factors.  We understand that DOE has informed several individuals that DOE only wants "scientific" comments on the Ara Macao EIA. Minister Briceno also stated in an interview on LoveFM that DOE and NEAC only review "environmental" issues. We do not understand either of these comments for two reasons:

· Belize’s Environmental Protection Act, Chapter 328, Section 20-(2)(a) requires EIAs to identify and evaluate the environmental impact of a proposed development on "human beings." The definition of environment includes "the aggregate of social and cultural conditions that influence the life of an individual or community." (See Webster's Ninth New Collegiate Dictionary, 1986) Therefore, the environmental laws of Belize require consideration by DOE and NEAC of the socio-economic effects of the proposed Ara Macao development on "human beings" and the social and cultural conditions of their lives and communities that will be affected by the proposed Ara Macao development. 


· This conclusion is recognized by the Terms of Reference for the Ara Macao EIA, which specifically require the developer to provide an analysis of the socio-economic effects of the proposed development on affected communities. Presumably, the Terms of Reference require this analysis for some purpose other than for the reading pleasure of persons reviewing the EIA. Therefore, I would assume that DOE and the Ministry of Natural Resources would welcome comments on the socio-economic issues involved with development since that portion of the EIA dealing with these sorts of issues was among the weakest, and least documented, sections of the entire Ara Macao EIA.


Since the laws of Belize do require socio-economic factors to be included in any analysis of the environmental impact of the proposed development, who better to help DOE and NEAC evaluate these factors than people living and working on the Peninsula and who will be directly impacted by the proposed development?
Further, as amply demonstrated by the community statements on sustainable development and community petitions, the socio-economic impacts of the proposed Ara Macao development could be devastating to Placencia Peninsula communities.

Therefore, we request clarification of the reason DOE required socio-economic environmental considerations  to be included in the EIA if these considerations are not to be given any weight in the review and analysis of the EIA by DOE and NEAC.
5.
Failure to Address Previously Raised Issues.  Finally, absolutely none of the issues raised by the Peninsula communities have been addressed, either in writing or in follow-up community consultations requested at the public hearing on 3 May 2006 and in subsequent correspondence with DOE.  Issues previously raised but that remain unaddressed include, but are not limited to:

· Legitimacy of Public Consultation and Solicitation of Comments on the Ara Macao Environmental Impact Assessment (“EIA”).  In addition to the information about the developer’s assertions that the proposed development was a “done deal,” and statements in the EIA for the upgrade of the Peninsula road that the proposed development was approved as early as 2005, we recently found the following statement in the Ara Macao Purchaser Information Package Founders Club Edition information sent to prospective purchasers (“Ara Macao Package”):
“Although the Developer is currently applying for local tax incentives related to the development of its Project, the Belize government has imposed a temporary moratorium on issuance of local fiscal incentives.  The Developer has been given assurances that the moratorium will be waived for the Project because of the significant positive impact the Project will have on the Belize economy.  However, in the event that the Developer does not ultimately secure certain fiscal tax incentives, it would have a material adverse effect on the feasibility of the Project.” (Ara Macao Package, page 40, emphasis added)

In addition, a press release from the developer dated 6 April 2006 states that, “Ground breaking for Phase 1 construction was effectively launched the first week of September 2005.”  (The Time Share Beat, http://www.thetimesharebeat.com/2006/apr/0406-03t.htm)

The Ara Macao Package also states on page 16 that “[g]round breaking for Phase I construction was effectively launched when soil borings, commenced in the first week of September 2005.”   (This statement is contrary to the protestations of DOE at the 3 May 2006 public consultation that soil borings did not constitute a commencement of development.)  

In addition, the Ara Macao Package states that the role of DOE is merely to “have input into the development process” clearly implying that DOE (and NEAC) cannot withhold approval the proposed development!  (See Ara Macao Package, page 16)

Therefore, despite many public protestations to the contrary, the legitimacy of the public consultation process for this development still remains suspect and no explanations have been given for the statements in the Placencia Upgrade Road EIA and by the developer that the proposed Ara Macao development had already effectively been approved PRIOR to the EIA and public consultation process.


· The proposed Ara Macao development cuts into the Caribbean coastline to create a marina, in part to create more beachfront land on which “beachfront condominiums and villas” can be sold.  Cutting into the coastline undoubtedly will limit public beach access across the 66’ reserve shown on the deed to the Ara Macao property.  According to Paul Goguen, President of ioVest Development, Inc., te general partner of the developer, the extent to which public beach access will be limited will be determined by the Restrictive Covenants for the proposed development.  These covenants are not available for review, contrary to the Terms of Reference for the Ara Macao EIA.  

· Note:  Contrary to Mr. Goguen’s assertions about the Ara Macao condominium association, the 66’ public beach easement is a deeded easement in favor of the public.  Therefore, only the public can extinguish this easement.  The condominium association is powerless to affect the rights of the public to the easement.

· Conflict between Road EIA and Ara Macao EIA regarding re-routing of the Placencia road through environmentally sensitive wetlands (as recognized by the government’s own EIA for the Placencia road upgrade).   (Road EIA, Section 6.3.1.d., page 77)

· Failure of the EIA to comply with its Terms of Reference, specifically with reference to golf course run-off, water quality and quantity and waste water management.

· High silt and peat content necessitating filters and “silt-ponds“ (e.g., settlement ponds) to control the silt and turbidity of reclamation discharge.   

· Underestimation of wastewater and sewage that will be produced by the development.

· Inadequate water quality monitoring plan.

· Cumulative impact of the proposed development in light of rapid development of other projects on the Peninsula. 

· Inadequate analysis of the Placencia dump and gross underestimation of solid waste generated by the proposed development. 

· Failure of the EIA to recognize and address significant destruction of critical wetlands by the marina, golf course and diversion of the Placencia Road.

· Failure of the EIA to address the direct and indirect labor requirements for the proposed casino and to provide necessary operational information about the proposed casino.

· Complete failure of the EIA to provide any specific details about the proposed golf courses other than the location of the club house, acreage and grass that will be used as turf, including lack of information about water demands, nature and volume of expected run-off of fertilized water into the Placencia Lagoon, and details about pesticides and insecticides that will be used on the courses.  (A separate EIA for the proposed golf courses is recommended.)
· The amount and effect 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.

· The establishment of an adequate water quality baseline so that a meaningful environmental monitoring program can be implemented.

· Hurricane evacuation and/or shelter for residents of the proposed development, and hurricane evacuation of residents living south of the proposed development.


· Electricity.  The developer states in its 30 April 2006 2-full-page ad in Belize newspapers that its electricity will be purchased from BEL, which will “create more employment in that company.”  However, Mr. Jose Moreno, engineer in charge of planning had never heard of this development as of 1 May 2003, and we now understand that Wartsila generators purchased by Belize Aquaculture Ltd., a shrimp farm on the upper Lagoon, will supply electrical power for Ara Macao.  What happened to increased employment for BEL and why did the Ara Macao EIA not mention this potential source of electrical power (and why was BEL never contacted about the proposed development)?

· Disposal of sludge from the waste water treatment facilities (which is not addressed in the EIA).

· Possible contamination of dredged soils from banana and shrimp farm operations making the dredged soils unsuitable for use as fill.

· Potential breach from Caribbean to Lagoon and impacts of such a breach.

· Impacts on coral reef from land-based activities.
As demonstrated by the issues identified above and in the enclosed documentation, the amount of missing, inadequate and inaccurate information provided in the EIA for the proposed development remains staggering - - absolutely nothing has changed since our last submitted comments on 3 May 2006.
Consequently, a rational basis on which to make an informed decision about the proposed development still does not exist. 
Therefore, NEAC must deny the proposed development based on the EIA and the developer’s failure to provide additional requested information.  
We respectfully again urge NEAC to recommend denial of the Proposed Development until the developers comply with the laws of Belize regulating the environmental and social/economic impacts of their Proposed Development on our environment and our communities.

cc:
BACONGO
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BELPO
Comments of Dr. Thomas Williams


Environmental Impact Assessment for
Ara Macao Resort and Marina
June 2006

Background

Dr. Tom Williams  

(Univ., Calif. Berkeley, Geology/Zoology; Univ. Kansas, Geology/Zoology)

40 years professional environmental, infrastructure, geological, and development experience

Currently senior positions in Dubai Isles Development Co. (USA), Currie & Brown, International Project Management (UAE), and Tameer Holdings Investment (UAE)

Conducted more than 300 EIA, Environmental Impact Assessment, Statements, and Reports in conformance with the World Bank, Asian Development Bank, Organization of American States, World Health, United Nations Development Program, US Corps of Engineers, US EPA, State of California, and others.  

Worked in Peru, USA, Canada, Europe and CIS, Africa-Kenya, Uganda, Tanzania, and Egypt, Asia-Turkey, Syria, Jordan, Kuwait, Saudi Arabia, UAE (currently), Qatar, Bahrain, Oman, Afghanistan, Pakistan, India, Sri Lanka, Philippines, Indonesia, Malaysia, Thailand, China, Mongolia, Hong Kong, Taiwan, Japan, South Korea, and Majuro.  

Project Manager for the ADB Institutional Strengthening for Environmental Management in the Republic of Mongolia.  

In the UAE in charge of infrastructure and environmental affairs for developments such as the Palm Jumeirah, Palm Jebel Ali, World Islands, and various reclamation project of Nakheel (Dubai Ports World, Port Customs, and Free Zone Corp.), Dubai International Properties, and Tameer Holdings Investments. 

Worked closely with the reclamation and breakwater construction of the Nakheel, US Corps of Engineers, US Navy, and other projects with more than 100,000,000 cubic meters of dredging and more than 50,000,000 tons of rock placement.

Conducted technical and financial feasibility studies for more than 20 major development projects in the Persian/Arab Gulf and elsewhere, included four casinos. 

WATER QUALITY

Section 2.01 of the EIA TOR clearly states that various analyses were to be done for general water quality parameters and some required independent field and laboratory measurements.

As provided in the EIA, water quality values appear to:

· Not meet the requirements of the TOR with regard to field and laboratory measurements;
· Not consistently reported from one section to another within the EIA, S&A06 Report, and the Water Sample (Quality) Annex VI;
· Misrepresent or mislead reviewers;
· Suggest that the preparation of the water quality information has not been prepared by an independent specialist
· Document a total lack of quality controls and assurances by the preparers. 

Conductivity, Salinity, and Total Dissolved Solids – Salts

The S&A06 report refers to the “Pinpoint Salinometer” for the performance of measurements of salinity or total dissolved solids and then gives three sets of ppt measurements “performed” by the study authors (July) and by the Tunich-Nah in September and October.  Concerns arise regarding:

· Most salinometers measure conductivity NOT TDS or salinity in ppt, which may be derived by correlation factors established by calibration runs with known TDS waters;
· Reliable conversion factors are required to estimate the TDS given in ppt or ppm (=x1000 ppt) from conductivities;
· Repetition of the T-N values in S&B06 has only one of 12 numbers the same as those provided in Annex VI, and appear to use a different conversion factor for conductivity to TDS/Salinity;
· T-N use a 50.0% factor for their conversion and S&A06 may have used a different factor without notation of changes and their basis;
· No field measurements were made of temperature for any of the dissolved solids parameters.

These elements clearly indicate that either the authors/proponents had a disregard for the TOR and the EIA process, or did not know or care as to what they were doing in the field or lab, or attempted to show the erroneous data in a more credible light, or acted with little professional experience credibility in water quality. 

In general, based on earlier concerns regarding the low pHs indicated acidic groundwater and theoretically defined as hazardous materials (<6pH) and the erroneous analyses and reporting by S&A06 and Tunich-Nah, the entire water quality program and results can not be verified or validated as credible and those conducting such should repeat the surveys or the entire water quality section be disregarded and all conclusions regarding impacts on water quality should be deemed as inadequate, incomplete, and unworthy of use for assessments. 

Nitrogen and Nitrate

As indicated by others, total absence of nitrogen or nitrates in one sample in September and the very high levels of Nitrogen (NOT NITRATE) reported by the laboratory and presented by the preparers and proponents raises several issues as in the Conductivities:

· TOR calls for nitrates not total nitrogen (order of magnitude differences);
· Levels of Total Nitrogen not nitrates indicates totally unacceptable levels of nitrogen (3-10 ppm N, not =NOx;) or nitrates (most common form of nitrogen in a well-oxygenated sea water);
· Laboratory, proponents, and EIA preparers either did not/failed to read the TOR, chose independently to submit something different, or did not realize the character of the values being reported (no results, no samples, no field preservation, etc on the first batch; either confusion between Total N, only, vs NOx;
· Apparent total lack of quality controls and assurances on sampling, chains-of-custody, analyses, and reporting.

Coastal Reclamation, Erosion, and Deposition

Project Activities

The proposed project will require modifications of the coastal shoreline and shallow waters related thereto and resulting changes in the shoreline shall have significant and adverse long-term effects on the operations of the northern and deeper marina entrance channel, and perhaps the southern entrance channel also.

The EIA does not clearly, adequately, and completely define the scope of marine facilities to be constructed; various references from the text include the following:

· S&A06p.4 – Nearshore artificial quarry stone reefs (for lobsters);
· Coarse beach sand backfilling landward of the reefs;
· S&A06p.12 – “Headlands” constructed of “clean quarrystone”
· North entrance channel breakwater;
· North navigation channel of >100m to reach -3.7m bathym;
· South entrance breakwater;
· “Monitoring and ByPassing System”
· Shoreline reclamation from north of the major natural reef through the “north breakwater”, the entire shore between the two entrance channels; and the shore south of the southern entrance channel.

The marine reclamation (excluding that for the marina, etc.) have not been discussed at all in the EIA, only the breakwaters and occasional references to the “beneficial” artificial reefs without a single drawing showing what is to be reclaimed on the seaward side and the adverse effects, impacts, upon the coastal erosion/deposition regime and more importantly the reefs.   

The above list of marine project elements appear (based on integration of the various maps of the EIA) to indicate a marine reclamation equivalent to the total area of the two natural reefs to the north of the entrance channels.

No discussion is provided regarding the offshore dredging of the navigation channel which may (or may not) provide the sand for the shoreline reclamation or the separated “coarse sand” for the backfilling of the artificial reefs, wherever they may be, or the surface coating of the beaches, mostly new beaches as more than 2/3 of the Project coastline will be reclaimed by 30-100m. 

Without clear definition of the Project (including details for the Casino and its users), review of the completeness of the EIA can not be completed; although adequacy can be clearly validated as totally inadequate and utterly incomplete for two of the most critical environmental elements, marine/shore ecology/sedimentation and the coral reef habitats (no matter how poor they may be).

 Shoreline Sedimentation (Erosion and Deposition)

Some shoreline erosion has been described in the EIA and Annexes.  However, as the EIA points out, very little data and information were gathered, analyzed, or provided, few important results assessed, or impacts identified and mitigated.   

As indicated with regard to the Project activities in the marine environment, the extensive (2/3 of the Project) shoreline reclamation indicated by compositing the Project with existing shore maps, the Project will have a major and profound effect upon the sedimentation regime north of the North Entrance Breakwater and thereby indirectly on the sedimentation between the breakwaters and the shoreline to the south.

The sequence can be outlined as follows:

· 50m channel between the existing shore and the south patch reef is filled about 20m by Project “beach” reclamation and resurfacing and may artificial reefs;
· Reduced channel reduces sand transport through the channel and sand movement moves offshore into the patch reef;
· Sand bar forms and expands toward the reef and eventually connects to the reef until the next hurricane flushes it out;
· Reef is buried by sand shoal and Project get more beach and eventually one can walk on the reef as tide pools;

· Little maintenance dredging/bypassing is required as no sand makes it to the North Channel or entrance at least until the next hurricane flushes the shoal and the reef into the basin to the south of the reef, including the North navigation channel;
· Reclaimed beaches between the Breakwater receive no sand and may lose some to the basin offshore, unless the artificial reefs are placed here to protect and retain the sand near or on the beach;
· Reclaimed beaches south of the South Entrance suffer or are protected as the ones to the north, but get virtually no sand;
· Off-site, southern shoreline (recommend immediate placement by Project of the “beneficial artificial reefs 20-50m offshore” with coarse sand backfilling, elsewise the fine sand will be lost, eroded and shorelines will move west.

Any discussion of “sand bypassing” mentioned by others is not documented in the EIA so as to establish that:

· it is a dedicated part of the project;
· it will be operated and operated properly to compensate for sand losses and movements;
· it is significant in relationship to the sand moving along or onto the shoreline beaches;
· it will prevent deposition of sand in the coral patch reef and both Marina Channels and the related maintenance dredging;
· it will be able to compensate for storm-current erosion and deposition.

Satellite images and aerial photos of the coast line clearly show that even small existing breakwaters have caused the typical increased deposition on the northern, up-current, sides and the increased erosion on the southern, down-current, sides of the breakwater.  

Based on the available information and typical analyses of the sediment transport along the coast, the following issues can be considered as potential adverse environmental impacts which have not been analyzed by the EIA nor mitigated through measures and monitoring:

· Deposition along the northern sides of the North and South Channel Breakwaters will occur;
· Deposition north of the North Channel may extend offshore into the southernmost Coral Reef adjacent to the site (within walking or “wading” distances of the Project shoreline and beachfront condos of the project);
· Deposition south of the North Channel and north of the South Channel Breakwater may be starved of sand diverted offshore at the patch reefs;
· Presence of the two Breakwaters during a storm/hurricane event may greatly exaggerate sand movements in the areas with unknown results of either deposition, filling of the channels, losses to deeper water, or increased erosion of the breakwater areas themselves, depending on the attack direction, strength, etc. of the hurricane or storms;

· Deposition or losses of nearshore sands north of the South Entrance will change the sedimentation regime south of the Project and can be expected to increase the westward migration (erosion) of the southern shorelines. 

Until the beach and long-shore processes have been documented and analyzed properly and a full, detailed description of the Project’s marine activities, EIA, the impacts, and Project validity can be judged only as totally inadequate and incomplete, and non-responsive to the terms and conditions of the EIA TOR from the responsible authorities, and in the absence of positive information and analytical results, the impacts should be assumed to be Negative, and Significant.  

COASTAL NATURAL REEFS

The provided EIA does not provide adequate or sufficient documentation and information nor any significant analyses of the long-shore processes and relationships to the coral reefs to support the statements regarding the long, mid, and short-term effects of the Project on the shoreline, beaches, and shallow water habitats, specifically the coral reefs north of the northern entrance to the marina.

The TOR is vague regarding the issues arising from the water quality, potential for effects on the marine habitats – the coral reef.  The available EIA responses to the TOR are also totally inadequate and incomplete, and some appear to be erroneous or contrived. 

As indicated in the EIA TOR, natural reefs are important and should have been discussed with regard to:

Sec. B, Environmental Issues
· Sec.1.03, .05  Species of conservation importance and important habitats – any reef, any size, anywhere, and any condition is important for conservation and requires protection and specific thorough assessment of potential impacts and protective/mitigation measures;
· Sec. 5.06  Excavation and Dredging assessment – Project requires dredging/excavation of the navigational channel immediately to the south of the southernmost patch reef, furthermore placement of quarrystone armor requires removal of soft materials or a geotextile cover over the loose nearshore sand;

· Sec. 7.03, .04  Requires further discussion of the dredging and beach protection, including reclamation and their effects on the adjacent patch reefs. 

As indicated in the Shoreline sedimentation discussion, shoreline developments appear to cause direct and indirect, short- and long-term adverse effects on the southernmost “patch (>50 x >100m)” coral reef.
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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

June 2006

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. 
Mark L. Chernaik
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