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Comments on Ara Macao Addenda to Environmental Impact Assessment
 by Dr. Thomas Williams
I.
Introduction to Addenda (Total 4 pages)


A.
Comment p.2: The introduction of one page is totally misleading or indicates major changes of the project:
· Removes nightclub 
· Reduces commercial center to 410 sq ft

II.
Pump Testing (Total 39 pages, summary and report)

The pumping test shows that the specialist has not properly constructed or tested the wells in order to provide a reliable test of the aquifer for the project.

Well numbers have been reversed from the Annex – Addendum 1B equals Annex Well 1; Addendum 1A equals Annex Well 2.  Well 1B/1 geology has been changed and Addendum Well 1B is incorrect.

The observation well (1B) has only 18 ft (-8 to -26ft) of pervious materials which are above the screened section and the remainder is in clay and can not be continuous and hydraulically connected to the aquifer in Well 1A (brown and gray sands).  Well 1B (65ft) does not reach the Well 1A screened aquifer levels and thereby the hydraulic connection cannot be demonstrated.

Screening of clay layers is poor technical practices and cannot indicate adequate technical qualifications of the specialists. 
The pumping test results for drawdown in Well 1B cannot reflect the aquifer of Well 1A.  Their associated responses must reflect other connections:

· Through the upper free groundwater table;  

· Through one of three 4-foot thick aquifer layers – the only possible connections. 

If the former, the test results are irrelevant. If the latter, the drawdown of Well 1B has been reduced due to the conductivity difference and a much higher drawdown would be expected for a more uniform connection.  

Only one thin sand aquifer exists in the screened portions of Well 1A, three others are in the grouted and cased portions of the well.  The screened portions of Well 1B are in the clay layers of the well and the only sand lies well above any Well 1A sand layer and is in the cased/grouted portion of Well 1B.

Such geological and hydraulic variations within less than 40m would indicate that the aquifer is very limited and longer more adequate aquifer tests (rather than well tests) may provide very different results.  A pumping test of Well 1B would yield much greater drawdowns than those experienced in Well 1A. 

Water quality test results are reported in the Issue 2 Section but are not referenced in the Testing Report (references test results in Annex 3 but not for the tables in Issue 2.

Groundwater quality test results in Issue 2 indicate very saline water before the test and after the test while during the test the water quality is vastly different from those before or after.  The results could only be explained by the presence of hydraulic connection of the aquifer and the shallow contaminated groundwater table.

As in the EIA and Annex water quality information, the pH of the groundwater is below 6.0 and would be considered hazardous materials if compared to normal potable water quality limits.

The overall test is not proper and indicates that the specialist conducting the tests is either inexperienced or unqualified to conduct such tests. 
III. 
Water Quality Sampling sites (Total 5 pages of map and tables.  Requires identification of at least three additional water quality sampling sites in the north of the Placencia Lagoon and the conduct of water quality tests. These tests should account for dry and wet seasonal variations and additional parameters as per the Terms of Reference, BOD, and Hydrocarbons.


As indicated in the above requirement from the MNERI letter, the water quality sampling does not adequately provide wet and dry seasonal variations and has not provided the hydrocarbon samples and test results as required by the Terms of Reference and the Letter of the MNREI.
Only September/October and May/June samples were analysed – 3 months in the wet season, and arguably only 1 month in the dry season (May 2006 was much wetter than usual).  Therefore, the additional testing does not comply with the requirements of MNERI.

No hydrocarbon analyses were conducted.

The definition of North Placencia Lagoon requires further review as the Sampling Site No. 9 appears to be at the far southwest end of the lagoon while Sites 7 and 8 are separated by lesser distance compared to Sites 8 and 9.  Therefore, the test results which do show significant differences can not be adequately assessed as to their importance. 

IV.
Placencia Road Rerouting (Total 3 pages)


As discussed more fully in Section IX, the positioning and orientation of the marina, open channel flows through the marina, and the low levels of the only peninsular road would promote the passage of hurricane shoreward flows across the Project site, the peninsular road and into Placencia lagoon.  If persistent inundation was achieved, the road, golf courses, and reclamation fill may be swept away.

V. 
Land Tenure Agreement (Total 2 pages)

VI.
 Pre-Sale Agreement (Total 2 pages)


No assurance is given that if the Project would go forward, that risks of failure would be compensated by the Project to the government and local stakeholders.
VII.
 Water vessel servicing (Total 14 pages of texts and drawings)
VIII.  
Sand Monitoring Program (Total 10 pages, in Responses; in Letter: “Detailed Sand Monitoring Program”)


Item 3 refers to “Detailed Sand Monitoring Plan” which has been prepared but has as yet not been made available for review


The following is copied, summarized, highlighted, and commented on from the Proponent’s Responses 


Details Sand Monitoring Program:  Summary of available details from the Proponents Addendum Responses:
· Surveys
· Semi-annual beach survey
· General shore-perpendicular transects along entire site (north and south of the entrance survey areas)
· At 100m intervals 
· Survey points at 5m spacing
· Transects from backshore (zone unaffected by wave activity)
· to offshore depth of 2m or
· when profile changes by >0.3m/5m??


· Detailed shore-perpendicular transects (either side and between the entrances)
· At 10m intervals along beaches 
· Survey points at 5m spacing along transects
· “Immediately” north of north jetty 
· “Immediately” south of the south jetty
· Transects from backshore (zone unaffected by wave activity)
· to offshore depths of 4m or, 

· when profile changes by >0.3m/5m?? 


· Marina entrance channel surveys on annual basis
· Sand trapped within the marina entrance channels shall be measured
· Channels will be dredged when trapped sand forms depths hazardous to boat traffic

· Assuming the system performs as predicted (BY WHOM AND WHERE REPORTED AND CALCULATED – NOT ANNEX, EIA or ADDENDA), sand will accumulate north of the north jetty and a smaller amount accumulating against the south side of the south entrance channel.

· To help assure no negative impact on adjacent properties, quantities of accumulated sand will be: 
· Calculated

· Excavated 
· Trucked and dumped on south beaches = bypassed. 

· After the first year of monitoring sediment dynamics, the survey schedule and location of transects will be re-evaluated (BY WHOM) to assure a comprehensive and efficient plan for EACH following year.


· The threshold sand amount to initiate sand bypassing is 3,500 cubic meters (1m x 15+m x 200m) of the net littoral drift (QUANTITY AND PERCENTAGE UNKNOWN, UNCALCULATED, AND UNPREDICTED) to the south. If the beach fillet (IN THE NORTH ENTRANCE BREAKWATER BASIN) is allowed to accumulate more than 3,500 cubic meters, sand may begin to accumulate in the channel mouth and need to be dredged at a much higher cost. 


EIA  ANNEX IV OF EIA DOCUMENT,  Marina Component, Marina Report for EIA


Additional comments on Annex IV, as referenced in the Addendum.

· p. 7, Item IV “Calculated Littoral Drift”


· Calculated value of 18,500 cum is incorrect and should be 18,100 cum.

· Annex and addendum indicate waves of 0.3m = 1ft were used for sand transport and refererence ACE SPM tables/nomogram for the volume of 18,000cum (104) while the nomogram (in the back of the Annexes) for 1ft breaker shows a volume of >1x105 or 100,000cum. 

· Use of duration of 3 hours of 24 hours is too small as it applies to gross transport and is applied to an annual occurrence of 1095 out of 8760 hours.  An increase of ONLY one hour/day (1460/8760) would increase the drift from 18,000 cum up to 24,000 cum.


· No basis is given for the allocation of the “assumed” 11,000 and 7,500 cum for the lf/rt drifts (North/South along the Project shore); but the above one-hour increase would yield 14000-10000cum= 4000cum net (15%), and an increase of the ratio North/South  = 15000-9000 = 6000 cum.   Small changes of values result in larger volumes to deal with.


BASIC COMMENTS ON SAND MONITORING, CALCULATED LITTORAL DRIFT, SAND BYPASSING

The entire sand transport assessment requires major documentation and correct and up-to-date analyses using readily available sand transport models.

· Use of the ACE Shore Protection Manual is OUTDATED (last revision 1984) and has been SUPERCEDED by the ACE Coastal Protection Manual 2000+.  Therefore, the competence of any analyses and assessment is questionable and not appropriate

· The Action Level for Sand Bypassing is too high, based on guesses as to actual transport, and does not reflect the volume transported during higher wind events.  If a volume of 3500 cum or more is allowed to accumulate within the project coastal strip then that is equivalent to the entire year’s transport to the southern Placencia supply for the same year. 

· Sand Monitoring and action levels do not reflect the importance of sand entrapment north of the fillet and northern breakwater, as the accumulation of sand in this segment will endanger and further destroy the nearhshore coral reef (only 50m “offshore”).
IX.
Bathymetrical data and jetties alignment (Total 6 pages of texts and drawings)


Annex IV and Addendum indicate that everything is based on an outdated ACE Manual.

· Use of the ACE Shore Protection Manual is OUTDATED (last revision 1984) and has been SUPERCEDED by the ACE Coastal Protection Manual 2000+.  Therefore, the competence of any provided analyses and assessment is questionable and not appropriate.
· Design of Breakwaters is based on an erroneous calculation using freshwater rather than seawater densities and thereby the submerged weight of Armor Rocks must be increased after proper calculation.    p.17, Item V, Preliminary Coastal Engineering, Armor Stone calculations are based on freshwater of Lake Michigan (TDS of <1000ppm) rather than Caribbean seawater of >30,000ppm.

· Designs of the breakwater can not provide the stability and protection required for such a project.

Outer Armor is not heavy enough (less than 2.5 sp grav.) and the layer is not thick enough (AnnexIV=2.1ft or 6.9ft depending on which used).

The armor layer is not adequately support by geotextile or filter/underlayer rock later on the underlying loose sand. 

The breakwater toe consists of 400-800lb material and on the seaward toe should be >2000lb with suitable filter or geotextile support. 

North and south seaward breakwaters may fail due to undercutting erosion of the breakwater toes founded on unexcavated loose sand and areas without toes to support the armor layer.

Seaward-end of north breakwater is only +1m above MSL vs 2.6m above MSL further landward; overtopping will promote toe erosion on both sides of the breakwater which is only 3m wide on crest. 

Loose sand is not excavated on seaward sides.

No filter/bedding layer or geotextile=filter cloth under toe or and 2-4ton rock

Seaward-toe of 400-800lb

The breakwaters provide little or no protection for >20 year storm or hurricane events for the Marina, contained vessels, and associated structure as the combined high tide, surge tide, and waves of even a Category 1 hurricane would overtop the breakwater for prolonged periods, raise the marina level by more than 1m and would inundate the main road to Placencia.

Annex IV gives a design storm of 0.6m surge plus 2.0m waves vs a 2.6m breakwater crest only at the landside end of the breakwater, Sec. A-A’ equals +1m crest. Specialist chose the lower end of the range provided rather than the mid point = 2.3m. 
The proposed marina penetrates the natural barrier shore formed by centuries of wave drift sand with some periodic overtopping, and such openings for the channels in many coastal regions of the Caribbean, the Gulf and the US eastern seaboard have led to major breaches during hurricane event. 

The positioning and orientation of the marina, open channel flows through the marina, and the low levels of the only peninsular road would promote the passage of hurricane shoreward flows across the Project site, the peninsular road and into Placencia lagoon.  If persistent inundation was achieved, the road, golf courses, and reclamation fill may be swept away.

Second Public Consultations 
Comments for Second Public Consultation (beginning in Addendum .pdf, p.87)

Since the Public Consultation Reports are included in the Addendum and the Addendum has been provided for review and comment; the DoE should receive and incorporate the comments on all of the Addendum.

p.9-Comment 2
Excess sand shall be carted to south. reference as part of the sand bypassing without definition of what “excess” threshold will be used and who will use it.

References to “numerous models of sand transport” and “worst-case scenarios” are not supported by the information provided in the EIA, Annex IV, and Addendum.

No modeling of sand transport was conducted.

Only one scenario was used in the calculation of sand transport, without supporting information for the choice of volumes or hours per day of movement, used 3 of 24hrs, rather 5 or 6 or 8 or 12 any one of which would produce much higher volumes of sand and thereby be worst case

In general the proponent has put forward erroneous information in public meetings and should be required to print retractions.

p.9-Comment 3
“...[sand transport] will really not be a problem...” a presumption not based on facts; if correct why can it not be demonstrated to be so (why is so much space and people applied to it).

p.9-Sec.4 Comment 9 response states “66’ along the coast” is public land and with public access-

Based on this response, the Proponent should dedicate formally and define the “Coast” (p. 1 of Presentation Materials) to include:
· all lands at or above LLW, or MSL, or HHW+66’ landward
· marina margin and in front of all marina-front villas and condos
· shoreline in front of all seafront villas
· both breakwaters.

p.6 Presentation Materials

Images 3 (Mitigation and Monitoring Plan) and 4 (Mitigation Matrix) say nothing with regard to the Detailed Sand Monitoring Program.  Sand monitoring and bypassing should be included in mitigation matrices.

p.16 Presentation Materials, Marina Component

Images 2 (Cumulative Effects) and 3 (Sand Monitoring) say nothing with regard to the Detailed Sand Monitoring Program and conflicts as one states annual monitoring and the other states semi-annual monitoring.  These should be revised and corrected.

Comments for Third Public Consultation (31 May 2006, beginning in Addendum .pdf, p.117)

Since the Public Consultation Report are included in the Addendum and the Addendum has been provided for review and comment; the DoE should receive and incorporate the comments on all of the Addendum.

Memo – AM:NEAC 23 June 2006

Memo p.3 Question 2 - “...cut through the peninsula...”, Response-“...AM is on the mainland...will not cut through any part of the peninsula...”

Comments:  The title of the Addendum refers to the Project located in Placencia Peninsula so the Proponent may have a geomorphological status debate at best but either such a designation is irrelevant to the issue of potential for hurricane damages to the zone through the Project area and from the North Entrance Channel to the nearest point of the northern shoreline of Placencia Lagoon (1000m distance). 

The excavation of the marina will extend open tidal water from the existing shoreline to near the relocated road.  The marina will extend open tidal water about 500m landward, and therefore, the Project shall be responsible for reducing the distance from the Caribbean to the Lagoon by 50% and would allow hurricane surge to penetrate more readily than at present.

Furthermore, the existing geomorphology without the Project provides a barrier beach/dune against storm surge which is being eroded away and two openings for the Project marina through the barrier will be provided for free-flow of storm surge across this barrier zone.

The response is not consistent with the report and contradicts the information provided in the EIA, Annex IV, and Addendum.

All three documents should be revised and resolution as to the surge and wave levels, over the breakwaters, through the marina, across the golf course, over the road and into the lagoon should be assessed and mitigation developed – road level should be as high as surge+wave and rock protected along the eastside of the road right of way.

A high potential exists for the erosion of the zone from the marina channels to the Placencia Lagoon.

In general the proponent has put forward erroneous information in public meetings and should be required to print retractions.

Memo p. 3 Question 4 – “...cut off the flow of sand...”  Response- “...Surveys and studies...computer modeling... drift [movement of sand] to be unimpeded...”

Comments:  No surveys were conducted, no field or laboratory studies were conducted, and no computer modeling was conducted – OR presented and included in the EIA, Annexes, or Addendum.

Annex IV recognized the deficiencies of no survey or field information was available.

EIA recognizes that sand movement will be impeded and all “sand monitoring and bypassing is included to study and measure such.  

The response is not consistent with the report and contradicts the information provided in the EIA, Annex IV, and Addendum and all three should be reviewed, revised, and corrected.

In general the proponent has put forward erroneous information in public meetings and should be required to print retractions.

Memo Exhibit B, “Facts Letter” p. 6

Par. 5  Worst case scenario if all drifting sand is caught in Channel, it would take five years to cause problem - >3500cum x 5yr = 17,500 cu m or 3m x  60 x 100m. 

Par. 6 Cutting the peninsula, see above. The project cuts the land in half between the sea and Placencia Lagoon – and can increase the severity of impacts, especially on the road to Placencia Peninsula.

In general the proponent has put forward erroneous information in public meetings and should be required to print retractions.

Exhibit D  “Setting the Record...”  Same comments as above.  In general the proponent has put forward erroneous information in public meetings and should be required to print retractions.
