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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. 

As requested by citizens of Placenia, I have reviewed the proposed project, the project description, the environment Terms of Reference, the EIA, and the supporting appendices.  I wish to offer the following comments based on these reviews:

TOR for EIA (basis for studies) Appendix 1, p. 1
The provided EIA does not comply with the specific requirements of the EIA Terms of Reference as included in the Annex I and thereby is inadequate and incomplete for the purposes of review of the Project..  
The available responses to the TOR are also inadequate and incomplete, and some appear to be erroneous or contrived. 

Item i.  Water Resources

Item I Water Resources is indicated as an important element of the TOR defining the Scoping elements.  Under Section 2, p.4, the TOR clearly defines many parameters to be included in Water Resources.  
The EIA fails to address the following elements in the TOR:

· Establish seasonal variations;

· Dissolved oxygen levels – surface and below surface – am/pm all at the same time;

· Temperature, DO, and pH were to be tested in the field – not lab;

· No detail was provide for household appliances, or others, only summarized as Lpd;

· No sustainable safe “maximum” yield was developed for the confined, pressurized aquifer;

· No inventory of deep wells in the same pressurized aquifer provided;

· No adequate pre-EIA or post-EIA monitoring program has been defined and committed to for the groundwater aquifer;

· No separation of grey and black waters has been provided. 

The absence of these data and information renders review of the inadequate data provided indicative at best.  Various issues arise from the review of these data to clearly indicate that the persons collecting, handling, analyzing, and assessing the water parameter are either inexperienced or they are not unbiased toward the project.

Water Use (Sec. 5)
The overall impression is that the proponent is grossly underestimating the water demand and thereby the sewage flows in order to reduce the appearance of effects of and on the projects.  No information is provided as to whether the project financials are based on the same assumptions as those used in the EIA.

The basis of water resources assessment for the project starts first with the population and floor area, then the rates of consumption for each, and arrives at the overall supply requirement.  Use of the Belize City “rates” can not be used as a rate for the proposed development, as the population of the proposed development is expected to be more similar to the retirees of Maimi rather than the permanent residents of Belize City and those persons occupying the larger than average Belize City villas, townhouses, and condo.
The project occupancy (p.5.1) indicates 4-6 persons per occupation/dwelling units (813 DUs and 50 units for labor accommodation) which appear to be high for “retirees” unless they are included frequent visits of relatives.  Such inflated residential numbers may indicate the proponents need to get the local retail population up sufficient to justify the commercial and marina development, as most people would see the total population and think these would be a lot of buyers of goods and services.  

No explanation is given for the 5648 persons in the “reception and commercial areas” as to whether these are the visitors, the employees, or some other unit.  Without definition of the “areas” uses or the character and duration of the persons within the “areas”, these render the rates per person virtually useless.  Such inflated visitor numbers may indicate the proponents need to get the retail population up sufficient to justify the commercial, casino, night club, and marina developments, as most people would see the total population and think these would be a lot of users of casinos, nightclubs, and other related services.
This number may also reflect the presence of other outside visitors arriving at the Project from Belize City, other Cruise ports, or being lightered from passing cruise ships in order to enjoy the gambling and nightclubs on land, rather than in the ships.  Water uses of this area of the Project remain low compared to other such venues in the Caribbean, Florida, and the Bahama; such cruise ship users generally demand services requiring far higher “cleanliness and hygiene” than that inferred by 150 Lpd. 

Generally the population of employees should be stated separately from the visitors and customers for all of the commercial areas.

Similarly the 880 persons in the “Maintenance Area” appears to be employees in excess of those in the Employee Housing (300p, dealers, performers, executives, etc.) and the reader has to assume that these “maintenance” employees are those to be housed OFF-SITE.

70% occupancy can only be applied to the purely commercial residential units as employees would be presumably still on duty whether the occupancy is 70% or 100%.  70% is usually for financials, while 100% should be applied to utilities, unless as not mentioned there is adequate water storage and sewage handling capabilities.  A 70% occupancy rate for villas and large condos would suggest a very affluent retirement community or again the proponents are attempting to reduce the volume of water needed from the groundwater wells.
Water Use Rate
No recognized source of water use rates is given, and no technical approach is provided (i.e., so much per sq.m of floor area + so much for employees, etc.), therefore the entire development of water use appears fabricated without substantive basis, totally inadequate and incomplete for review and assessment.
Water use rates of 150 Lpd are unusually low especially for Casinos and hotels which can go up to 500Lpd.

A water use rate of precisely 38 Lpd for the undefined “reception and commercial areas” with the precise 5648 persons can not be justified as such accuracies would indicate that the rate and personages are based on information far more reliable than that suggested by the EIA.

Use rates should be perhaps doubled those given (250-300 Lpd) but without clear analyses as to how the personages were derived it is meaningless to have such precision or to modify it – the entire analyses are either unsubstantiated or erroneous or they are developed to avoid dealing with the issues of water resources. 

Groundwater Confined Aquifers

As a confined aquifer is the only practical source of water for the project, the description of a stable, high head is typical of a confined aquifer, as long as one does not pump a great deal.  An aquifer test rather than a “well” or pump test is required – pumping for four-ten days at a rate of at least equivalent to the project supply requirement.  As no other deep boring information is available, no confirmation is possible for the adequacy of the well No.s 1-2.

The assessment of the aquifer does need a qualified hydro-geologist or geo-hydrologist and a good “well”, better yet aquifer, test in order to assure the conditions are satisfactory for supplying probably twice to three times the volume used here in the EIA.

Well Water Analyses
Annex VI is provided by an “accredited laboratory” (Belize Brewing Company Ltd.) but no accreditation is provided.  Also there is no chain of custody form to indicate who/where/when the samples were collected.  Therefore, they can not be considered as “accredited” or even “accreditable” by anyone; see below for other issues.

The water analyses on p.5-7/Table 5.5 and Annex VI are in deed remarkable and unexplainable, and without remarks by the Proponent other than the water quality is “excellent”.  The water quality is TOO excellent, with a TDS of only 32-37 ppm, which is suitable for use in automotive batteries; even 250ppm may be used and which is virtually impossible in such a location.  At the levels presented, the assessor should also indicate that the pipe work must be suitable to handle such corrosive waters and the water should not be exposed to cement or concrete products.
At these values, one could expect that the water came from a rainwater cistern or similar situation or from mountain lakes/rivers.  However the claim that the samples are from the deeper groundwater does not seem supported by the actual analyses; in addition to the creditability of the laboratory and its analytical methods and supplies..  

Table 5.5 and Annex VI also provide additional chemical values which were not described in the EIA text.  Based on the Annex VI values, the pHs of less than 6 (too acidic, 5.5 SU) and thus renders the water unhealthy for human use or even discharges to surface water as indicated in the discharge requirements for treated sewage.  As indicated in the Sec. 6 list of wastewater parameters, the low, acidic pHs render the water as hazardous for discharge and also for potable use.

Absence of any text reference to the pH values indicates that the Proponent or the preparers took steps to avoid mention of any negative aspects and provide a simple mitigation of adding pH neutralization along with the chlorination.  As indicated below, the entire water quality analyses, sampling, and review of data appears suspicious at best; an alternative consideration is that the water samples were not collected from the supposed sources and could have been fabricated, contaminated, or altered prior to analyses.
The analyses of surface water samples also show strange values.  The dissolved oxygen (DO) measured in the laboratory are high for some samples which also have the highest CODs, no nitrates, and coliforms; later samples show high CODs, high NO3, coliforms with moderate to high DOs.  Such values clearly indicate that the samples may have been improperly preserved and transported to the laboratory (temperature were taken in the laboratory at 20+ O but samples should have been a  4 O (iced, chemically fixed, etc.) as the coliform, nutrients and temperature will interact and totally change the DO, coliform, nitrates, etc.
Analyses of the groundwater well samples are incomplete and include unusual salinity and TDS, generally salinities of 10-20 ppm should resemble the TDS of 32-37ppm both of which approach distilled water.  Similarly the pHs of 5.7-5.8 (acidic) are unusual for groundwater where waters have passed through carbonate/coralline sands expected in such a project location.  Such water would not be acceptable for direct human consumption.

 The laboratory analyses can not be considered as indicative of water quality at the site; all samples and analyses should be re-done as they appear to have no validity.

Supply to outside the Project
P. 5-7 suggests that the project “…will consider the supply of potable water to the village.” where 880 employees will reside.  As this is not mentioned elsewhere, the reviewer can assume that “consider” really means if the villagers can pay for it, even though the employees will presumably reside in the village.

Item ii. Liquid [wastes]/Sewage

As in keeping with the above comments, the reviewer notices that the Proponent has assumed the lower flow of sewage coming from the water use, 70% rather than 80%.  No provision is indicated for sewage from 400 boats over and above those of the land-based generation.
The proposed BESST unit can achieve the national standards and well below those as indicated in the EIA.  Unfortunately, the description of the actual facilities is totally inadequate as to the number and individual site capacities compared to the flows to BESST units provided to each water zone, and therefore, a total of 12 treatment sites will be required as indicated but with a range of flows of 7 (from 10) to 146 (from 209) cumd; some indication as to the number of BESST units will give a factual basis for the assessment and a number required for the Proponent to installed in order to avoid adverse effects. The 10% difference relates to 120 cumd of additional sewage flows.

If the BESST is overloaded by actual flows of 10-50% purposeful underestimates to keep costs down, and too few units are not treating the sewage properly (not BESST’s fault, but the consultant’s and proponent’s faults), the effluent may not reach the BESST level and perhaps not even the Belize Nat’l. levels.
An additional item indicated in other sections but not addressed in the wastewater involves the effects of highly variable population, 70%, occupancy.  All sewage treatment systems depend on some form of biological decomposition of the organic matter in the sewage and this is usually conducted under aerobic, oxygen rich, conditions.  However, when sewage loads vary widely across many days, weekend/weekdays, first week of month,  Christmas, etc., the food for the good bacteria may be adequate for a few days and promotes and maintains a good population which then may be starved when the populations, sewage flows, and nutrients decline during the “off-season” and requires special measures to maintain the bacteria population at levels sufficient to meet the next increased population.  If measures are unsuccessful, the bacteria will die-off and the population will be insufficient to biologically process the sewage when the next high flows arrive.  The EIA does not reflect any effects of variable and low flow conditions and adverse effects on discharge quality from the normally adequate facilities. 
Golf Course and Water Quality

Golf courses require huge amounts of irrigation water and significant amounts of nitrogen and phosphorus nutrients in order to keep the grass green and with sufficient resilience for golf uses.  Water demands generally relate to both evaporation and rainfall.  Assuming 1500mm of seasonal rainfall (in 200 days), the rainfall plus once/week irrigation would be sufficient to balance any evaporation during the same period (10-12mm/day. However, the rainfall has not nutrient value and in fact provides a very effective leaching medium, removing at nutrients from the grass root zones.  
So especially during adequate to surplus rainfall, the Project must apply nutrients in order to balance those “leached out” of the golf grass root zones and soils.  Few golf courses can manually (labor costs) apply sufficient nutrients to balance those leached by rainfall.  Many times visitors to golf courses may see the irrigation system operating during or after a rain, and this may reflect the more typical application of nutrients through the irrigation system in order to compensate for nutrients leached from the soil during the earlier rain.

During the drier seasons, irrigation of a 60+ha (155ac) golf course will require 6,000 cu m (15,000 US gal) of irrigation per day.  Nutrients and pesticides would be added to the irrigation water and distributed via the sprinkler systems or may be dispensed by mechanical equipment.  Golf irrigation practices would tend to minimize any leaching of the nutrients applied before the grass roots were able to absorb most.   

The very long list of pesticides and absence of nutrients is then followed by statement that they “…will be reduced.” without ever specifying how much was used and the means by which the amounts will be reduced.  Similarly, types of grasses and “slow release fertilizers “…will be recommended.” Without any distinctions as to whether recommendation would be followed or are legally stipulated by the Proponents..
Total avoidance of quantification of well known industry requirements and vague promises regarding usage does not support the cursorial review and “no impact” assessment of the golf course effects on surface and groundwater.
The presentation does not deal with a simple model of mass transfer of nutrients/fertilizer and pesticides, as to how much is applied, how much is used by the plants to make more plants, and how much is passed through to the groundwater and adjacent surface waters.   Based on the volumes in the EIA, total wastewater production from the Golf Clubhouse (>20,000 gpd, >6000 cum/d) would be sufficient to meet the total demands of the course, everyday and thereby major excess treated effluent would be available most days of the year.  Other areas would not be required for irrigation of the golf course.
Item iii – Sediment Plume

The only mention of sediment plume comes in sec. 10.6, p.10-6   and only in regard to the clam-shell excavation and suction dredging.  Suction dredging does reduce the disturbance of sediments in the site of the dredging, BUT the discharge of suction dredging requires the control of silts and turbidity in perhaps x10-x50 the volume of dredged materials as the volume of water released from the dredged/placed sediment. Most sediment does not come from the dredging but from the reclamation.  Many controls are available for the treatment of the reclamation waters discharges, however, the high silt and peat content as indicated by the borings shows that “silt-ponds“ (=settlement ponds) and filters would be required to control the silt and turbidity of the discharge.  These ponds after the reclamation is completed, however, become largely UNUSABLE as they may have more than 3m of deposited silt and clay which can not be safely built on.

This entire item is inadequately, and incompletely presented and indicates that either 1)  the proponent is unaware of or inexperienced with the silt issue and the potential impacts of turbid waters upon water quality and the marine life and of future land uses of the silt ponds OR 2) is purposefully avoiding description and mitigation of this Significant and Adverse Impact from the discharge of reclamation water.

10.2/p.10-1 discusses and casts away the issue of the water quality model for the marina by saying that Moffet and Nichols has modeled the situation and shows that the entire volume is changed over in 2-3 days.  However, the model uses a clean and clear channel without boats, while the successful project requires that 307 boats up to 30+m length which will severely reduce the turnover/flushing of the lagoon/marina.  With a small, <0.5m, maximum normal tides, the “successful” flushing does not appear warranted.
10.4 / p.10-2 discusses how good algae and filter feeders are for cleaning up the water, but coral have many problems with nutrient load high enough to promote algae.
“A number of studies have been conducted” but without specific references as to those pertinent to the western Caribbean.
Pre- and post-construction to measure turbidity and BOD (the latter is difficult) and probably not practical – analyses in Annex VI does not include any turbidity values and suspended solids in one set of samples indicates water which exceed sewage discharge limits.

10.5 silt, clay, and peat are not suitable materials for reclamation for “roads, etc.” and structures, STPs, etc.

\
Item viii – Socio-Economic Factors

Social

Current requirements of internationally recognized agencies (World Bank, World Health, and UN-EP) for assessment of Socio-Economic Factors cover a much wider array of subjects than those briefly addressed in the materials presented.

The issues as to numbers of in-migration of labor and the needs for training of local labor (moving from unskilled/semi-skilled to skilled levels) must be seen in the context of the CASINO.  The direct and indirect labor requirements of the CASINO far exceed the levels indicated in the EIA and are generally of much higher levels of experience and skills than even can be met by general training.

The Casino Culture often conflicts with those of the surrounding communities (especially if they are conservative Christian or as in the UAE, Muslim).  

Health Impacts

World Bank and World Health currently requires a “human health” assessment element for EIAs which is not included, generally under the Socio-Economic Element and would be quite pertinent to such a project which is designed to bring into rural areas affluent visitors, occupants, and owners.  
Such in-migrations can contribute to movement of diseases and new health risks to a relatively isolated populations.
Infrastructure – Transport, Utilities, and Services
Most EIA now include sections with regard to the project’s impacts on the surrounding current infrastructure context, mentioned above.  The traffic impact of getting 5000+ persons into the commercial/recreational areas and the casinos/nightclubs would suggest that additional analyses and mitigation is required for both road buses and for more private, exclusive boat traffic from ships in deeper water ports/moorings elsewhere.

As indicated elsewhere, the increased surrounding supporting populations around the project will create higher demands for power and water and generate larger amounts of sewage and solid wastes.  As the local populations will not have sufficient financial resources to fund and implement sufficient utilities support, the service levels can be expected to decline significantly, severely, for a few years until crises bring greater urgency and resources. .
Community - Security, Fire, and Medical - Services

No relevant discussion deals with effects on the the various community services due to the increased population and in/out migrations and visitations, especially with respect to the health impact assessment and need for greater security requirements. No discussion is presented regarding the direct needs of the Casino and nightclub, reception, and commercial areas with several 1000s affluent users, visitors, and residents.  Security services will be required by the project and would be expected to be handle as a private security service for the project facilities.  Therefore, a private security service will operate in the context of a surrounding population under a different public-based police service system; this private service is expected to operate similar to a project militia and may create adverse effects within the surrounding community. 
Economics

The EIA fails to adequately and sufficiently describe the economic conditions at present, during the construction of the project, and during the operational phases and therefore again either indicates inexperience/lack of awareness or purposeful avoidance of the issue and the direct and immediate impacts of the project on the surrounding social and economic conditions of the project.

As indicated by the EIA, a large numbers of visitors (not owners) are anticipated to come for the Casino/Night Club and “Reception and Commercial Areas”, and thereby far higher levels of in-migrants will be required than suggested by the EIA.  However, accommodations, catering, and services for these employees and the overall labor has not been addressed and generally falls on the surrounding communities (compare with the Atlantis Project in the Bahamas).  

Positive and negative impacts will arise from employee/labor accommodation, services, and catering largely falling on the surrounding community which will see greatly increased prices as market forces increase demands for a small supply regime at present and higher incomes of in-migrant employees.  After a few years, these forces may be moderated but then the costs of water supply, sewage collection/treatment, and power generation will fall on the surrounding community, NOT the project.  Once prices have increased, they seldom fall back to near their original levels.

Such price increases generally force local residents to move above from the market into lower level conditions and other communities, which often further expands the economic impacts of the project – directly on the surrounding community but also in the communities which will receive the economically displaced migrants from the project’s surrounding communities.

