
 

ADDENDUM  

TO 

    

 ENVIRONMENTAL IMPACT ASSESSMENT 
SUBMITTED DECEMBER 2010 

FOR THE PROPOSED CEMENT PLANT AND QUARRY OPERATION BY 
CEMENT JAMAICA LIMITED AT PORT ESQUIVEL INDUSTRIAL COMPLEX,  

ST CATHERINE AND ROSE HALL DISTRICT 
 CLARENDON, JAMAICA  

 

September 2011 

 

 

 

 
 

                        EnviroPlanners Limited 

17 Munroe Road, Kingston 6, Jamaica  

Tel:  (876) 969-9153; Fax:  (876) 925-3163 

Email:  enviroplannersltd@yahoo.com · www.enviroplannersltd.com 

 

mailto:enviroplannersltd@yahoo.com


Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

2 Prepared by EnviroPlanners Limited ς September 2011 

 

TABLE OF CONTENTS 

 

 

1.0 Introduction             9 

2.0 Background             9 

3.0 Purpose           10 

4.0 NEPAôs Specific Comments of February 19, 2011 and Reponses   

 4.1 Water Resource Requirements       11 

 4.2 Flooding and Drainage        16 

 4.3 Flora and Fauna                 20 

 4.4 Sewage Treatment Options                38 

 4.5 The Port Environment                  41 

 4.6 Road Construction                  45 

 4.7 The Belt Conveyor                   46 

 4.8  Health Impact Assessment             48 

 4.9 Use of Red Mud                55 

 4.10 Use of Clay                  61 

 4.11 Co-Generation Plant and Coal Fired Power Plant              66 

 4.12 Air Quality Review                 72 

  4.13  Process related Air Quality Issues               76 

  4.14 Dispersion Model Report        88 

5.0  b9t!Ωǎ DŜƴŜǊŀƭ /ƻƳƳŜƴǘǎ ƻŦ CŜōǊǳŀǊȅ мфΣ нлмм ŀƴŘ wŜǇƻƴǎŜǎ 

 5.1 General Comment No.1                89 

 5.2 General Comment No.2                93 

 5.3 General Comment No.3                95 

 5.4 General Comment No.4                96 

 5.5 General Comment No.5                97 

 5.6 General Comment No.6               97 

 5.7 General Comment No.7                97 

 5.8 General Comment No. 8        98 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

3 Prepared by EnviroPlanners Limited ς September 2011 

 

 5.9 General Comment No. 9        98 

 5.10 General Comment No. 10                   100 

 

6.0 b9t!Ωǎ !ŘŘƛǘƛƻƴŀƭ /ƻƳƳŜƴǘǎ ƻŦ aŀǊŎƘ нфΣ нлмм 

 6.1 Quarry Restoration/Reforestation      101 

 6.2 Monitoring Plan                                                                                         102 

 6.3 Drainage                   104 

 6.4 Geology and Hydrology                 104 

 

7.0 b9t!Ωǎ !ŘŘƛǘƛƻƴŀƭ {ǇŜŎƛŦƛŎ /ƻƳƳŜƴǘǎ 

 7.1 Best Dress Feed Mill                120 

 7.2 Additional Application Required                121 

  

REFERENCES           122 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

4 Prepared by EnviroPlanners Limited ς September 2011 

 

APPENDICES 
 

Appendix 1  NEPA comments on EIA dated February 19, 2011 

Appendix 2  Royden Reittie Letter for Water Reallocation 

Appendix 3  NIC Letter for Water Reallocation 

Appendix 4  Project Storm Water Drainage Plan 

Appendix 5  Flora, Fauna and Ecological Study of Limestone Quarry Site 

Appendix 6  Flora, Fauna and Ecological Study of Cement Plant & Clay Quarry Site 

Appendix 7  Health Impact Survey Form 

Appendix 8  Preliminary Clay Mining Plan 

Appendix 9  Power Plant Specifications 

Appendix 10  Revised Air Dispersion Modelling Report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

5 Prepared by EnviroPlanners Limited ς September 2011 

 

LIST OF FIGURES 
 

Figure 1  Map showing Project Location 

Figure 2  Drainage layout plan for Cement Plant Site 

Figure 3  Drainage layout plan for Clay Quarry Site 

Figure 4  Drainage layout plan for Limestone Quarry Site 

Figure 5  Map of Life Zones in Jamaica 

Figure 6  Map showing Forrest Type within the project area 

Figure 7  Areal view of proposed limestone quarry site 

Figure 8  View of proposed area for limestone quarry from the main road at Bodles 

Figure 9  Quadrant overlaid on area proposed for limestone quarry 

Figure 10  Photo of some plant species of the limestone quarry site 

Figure 11   Photo of features found in the limestone quarry proposed site 

Figure 12  Transect Sampling and line intercept of the limestone quarry site 

Figure 13  Photo of fauna seen in the limestone quarry site 

Figure 14  Species dispersion pattern in the limestone quarry area 

Figure 15  Photo of stone gathering due to human intrusion 

Figure 16    Wet areas of the plant site  

Figure 17  Photo of line intersect during flora and fauna survey of plant site 

Figure 18  Photo of ground board sampling on plant site 

Figure 19  Photo of the sampling of flora and fauna in various zones of plant site 

Figure 20  Photo of different scenes during the rapid ecology study of plant site  

Figure 21  Photo of different types of fauna present on the plant site 

Figure 22  Photo of equipment used in data collection 

Figure 23  Photo of examples of aquatic life on the plant site 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

6 Prepared by EnviroPlanners Limited ς September 2011 

 

Figure 24  Photo of example of insects on the plant site 

Figure 25  Photo of sceneries from the plant site 

Figure 26  Highway 2000 corridor development plan 2004 ς 2025 

Figure 27  Photo of Port Esquivel ς Port Facility 

Figure 28  Photo of the area proposed for the Limestone Quarry access road 

Figure 29  Conveyor belt route shown on Google Map 

Figure 30  Photo of typical conveyor crossing highway 

Figure 31  Photo of typical belt conveyor 

Figure 32  Photo of Interview being conducted during the Health Impact Survey 

Figure 33  Photos of the Red Mud Deposit at Windalco Ewarton Works 

Figure 34  Map showing Clay Deposit 

Figure 35  Photo of Mined out area in Salem County NJ ς 1994 

Figure 36  Photo of restored clay mine in Salem County NJ ς 2001 

Figure 37  Map Showing Clay Mining Phases 

Figure 38  Cross-Section of Clay Mining  

Figure 39  Photo of a typical co-generation power plant 

Figure 40  Ash handling system 

Figure 41  Cement plant model 

Figure 42  Aerial view of deposit area before limestone quarrying 

Figure 43  Aerial view of deposit area after limestone quarrying 

Figure 44  Eastern view of deposit area before and after limestone quarrying. 

Figure 45  South-eastern view of deposit area before and after limestone quarrying 

Figure 46  Location map of the district of Lodge, St. Catherine 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

7 Prepared by EnviroPlanners Limited ς September 2011 

 

Figure 47  Flat topography of the district of Lodge, St. Catherine 

Figure 48  Geology of the district of Lodge, St. Catherine and surrounding areas 

Figure 49  Lodge project sample sites 

Figure 50  Brown Clay from Lodge Prop. Hole #1 

Figure 51  Trench 2.0m deep with Brown Clay at Base - Lodge Prop. Hole #2 

Figure 52  Brown Clay from 4.0m depth - Lodge Prop. Hole #3 

Figure 53  Brown Clay extracted from 3.0m depth - Lodge Prop. Hole #4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

8 Prepared by EnviroPlanners Limited ς September 2011 

 

LIST OF TABLES 

 

Table 1  List of existing permits for water extraction in the project area. 

Table 2  Chemistry of dry stack red mud 

Table 3  Concentration of elements in dry Jamaican Red mud 

Table 4  Model Results ς Proposed Cement Facility 

Table 5  Priority Air Pollutant Emission Rates for Proposed Cement Plant 

Table 6  Relationship between SO2 emissions, and energy consumption 

Table 7  Main parameter of absorption tower 

Table 8  Bag Filters and PM emission for cement plant 

Table 9  Reference list of coal fired power plants 

Table 10 Monitoring Plan matrix 

Table 11 Lodge Project area sample sites 

Table 12 Generalized log lodge prop borehole # 1 

Table 13 Generalized log lodge prop borehole # 2 

Table 14 Generalized log lodge prop borehole # 3 

Table 15 Generalized log lodge prop borehole # 4 

Table 16 Results of chemical analysis of samples from project area 

Table 17 ASTM Specification C618-92A for some chemicals 

Table 18 Comparison of Lodge Clay with ASTM 618-92A specifications 

 

 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

9 Prepared by EnviroPlanners Limited ς September 2011 

 

1.0 INTRODUCTION 

As indicated in the December 2010 Environmental Impact Assessment submitted to the 

National Environmental Planning Agency (NEPA), Cement Jamaica Limited (CJL) proposes the 

construction of a cement production facility at the Port Esquivel Industrial Complex and Rose 

Hall District St. Catherine/Clarendon. The facility is to be built and operated using the most 

modern design and technological standards, will be nominally capable of producing 1.5 million 

ton per annum of clinker (the main component of cement). The proposed locations are as 

shown in Figure 1.0. 

 

 
FIGURE 1.0:  PROPOSED CEMENT PLANT, CLAY QUARRY & LIMESTONE QUARRY LOCATION 

 

 

2.0   BACKGROUND  

The EIA that was submitted in December 2010 to the NEPA presented a detail description of the 

project, applicable laws, and the existing environment.  It also describes the key impacts of the 

proposed development on the environment and local people throughout the construction, 

operation, and decommissioning phases of the project and presented mitigation measures to 

minimize the potential negative impacts.  

 

The EIA was reviewed by NEPA and other relevant agencies and a public presentation was made 

on February 5, 2011. Comments were raised by NEPA, other Agencies, Environmental Groups 

and other Interested Parties on the Environmental Impact Assessment (EIA) of the proposed 
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Cement Plant and Quarry Operation by Cement Jamaica Limited at Port Esquivel Industrial 

Complex and Rose Hall District St Catherine/Clarendon.  The National Environmental and 

Planning Agency (NEPA), as a part of its permitting process, requires that the projects 

proponents/the environmental consultant responsible for conducting the EIA to provide 

appropriate responses to comments received on the EIA. 

Based on their review and comments received from other stakeholders, NEPA determined that 

the EIA, submitted in December 2010 was inadequate.  The shortcomings of the original EIA 

were compiled by NEPA in two documents ƛŘŜƴǘƛŦƛŜŘ ŀǎ ά/ƻƳƳŜƴǘǎ on EIAέ, dated February 19, 

нлмм ŀƴŘ ά!ŘŘƛǘƛƻƴŀƭ /ƻƳƳŜƴǘǎ ƻƴ 9L!έ ŘŀǘŜŘ aŀǊŎƘ нфΣ нлмм. In discussions with NEPA it was 

agreed that an ADDENDUM to the EIA should be written and submitted to the Agency 

addressing all the concerns raised in the comments and a second public presentation made. 

This document is therefore the ADDENDUM to the EIA which address all comments received. 

The document structure is such that the comments received from NEPA are stated first and are 

underlined while the responses that address the comments follow immediately after each 

comment. 

 

3.0 PURPOSE 

The purpose of this September 2011 ADDENDUM is two-fold: 

1. To provide a formal written response to the all comments (specific and general) 

identified by the National Environmental and Planning Agency (NEPA) in ƛǘǎ ά/ƻƳƳŜƴǘǎ 

ƻƴ 9L!Ω ς CŜōǊǳŀǊȅ мф нлмм ŀƴŘ ƛǘǎ ά!ŘŘƛǘƛƻƴŀƭ /ƻƳƳŜƴǘǎέ ς March 29, 2011. 

 

2. To identify and provide details of the two (2) significant changes having positive 

environmental impact  to the scope of the project that have been fully defined during 

the last six months, specifically: 

a. The power plant has been reduced in size from 54 MW to 39 MW, thereby 

significantly decreasing its environmental impact because 23% of the total power 

will be generated from waste heat from the cement plant. 

 

b. A clay deposit, suitable for use as a raw material component in the manufacture 

of cement, has been identified adjacent to the proposed cement plant location.  

This land has been acquired by Cement Jamaica Limited, thereby, creating a 

significant positive environmental impact in as much as the importation of clay 

by truck from other locations in Jamaica is no longer expected to be required 

during the first 30 years of operations.  As a result, a clay pre-mining plan (and 
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mining permit application) now accompanies this submission. 20% of the raw 

material component for cement clinker is clay.   
 

 

4.0 NEPAΩǎ COMMENTS OF FEBRUARY 19, 2011 AND RESPONSES 

This section of the addendum addresses the comments that were received from NEPA on 

February 19, 2011, (Appendix 1) along with the corresponding responses. NEPAΩs comments 

are listed first and underlined with the subject of the comment in red. The responses 

immediately follow each comment. 

 

b9t!Ωǎ  SPECIFIC COMMENTS 

4.1 Water Resource Requirements 

¶ The EIA must clearly account for the total water demand requirements for a project of 
this magnitude and there are discrepancies in the stated water demand; Page 19 of the 
document refers to a demand of 30,000US gallons/day (114m3/d) however other 
sections (pg. 32) of the document refers to 12,000,500 and 225m3 per day.  
 

¶ The EIA must clearly identify all proposed sources of water supply. Additionally 
clarification is required on the information presented on page 19 of the document in 
relation to the capacity of an existing deep well of 14700m3/hr. Clarifications on the 
basis and method of calculation for the statement made that the water demand for the 
project will result in a 5% increase in water demand for the Port Esquivel Industrial 
Complex. The EIA did not clearly state/take into consideration that there is a water 
supply shortage in the general area as is evidenced by the fact that the WRA has placed 
a moratorium on the drilling of new wells and the capacity of existing wells have been 
allocated to specific developments. 
 

¶ A consultation with the Water Resources Authority is mandatory to determine the true 
state of existing and potential water resources in the area and the impact of the 
development on them. 

 

REPONSE 

A thorough review of the water requirements for the project was done and a breakdown of the 

correct water demand is set out below. The total water requirement is 9,822 m3/d or rounded 

off to the nearest thousand approximately 10,000 m3/d. 
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Project Total Water Demand 

The total water demand of the project (5000 tpd clinker + 39 MW power generating station): 

~10,000 m
3
/day (420 m

3
/hr); 

The water demand is broken down as follows: 

1. Cement Plant Production and Instrumentation  1,200 m
3
/d 

2. Net Addition to Cement Plant Circulating Water Demand 720 m
3
/d  

3. Waste heat power generation water             2,160 
m3

/d 

4. Coal fired Power plant water                   5,040 m
3
/d 

5. Fire fighting supplemental water designed for 2 days supply                270 m
3
/d 

6. Net Domestic Water Consumption 120 m
3
/d  

7. Potable water                                132 m
3
/d 

8. Unforeseen water                             180 m
3
/d 

 

Therefore, the total water demand is 9,822 m3/d . If we consider a 1% transmission loss from 

pipeline leakage and other factors, then the total requirements becomes 

1) Usual Conditions: 

1.1× [ 1,200+720+2,160+5,040+120+132+180] m
3
/d 

=1.1×9,552 m
3
/d =10,507 m

3
/d 

2) Unusual Conditions (after 2 days of fire fighting): 

1.1× [ 9,552+270] m
3
/d 

=1.1×9,822 m
3
/d =10,804 m

3
/d 

3) Of the aforementioned total of about 10,500 m
3
/d, the total potable water requirement, 

considering the amount of pipeline leakage and other factors, is   

1.1×132 m
3
/d =145 m

3
/d.  CJL is prepared to provide this potable water demand for itself.  

However, it could alternatively be foreseen depending on availability that the potable water 

demand could be provided by the municipal water authority in the event that the municipal water 

authority prefers to sell potable water to CJL in which case the total fresh water demand for the 

project is: 

a) Usual:10,507 m
3
/d -145 m

3
/d =10,362 m

3
/d 

b) Within two days after fire fighting: 10,804 m
3
/d -145 m

3
/d =10,659 m

3
/d 
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A series of consultations were held with the WRA and it was agreed that the water 

requirements for the project could only be met from either one of two approaches. 

1. Conduct a detail study of the aquifers in the project area to determine the feasibility for 

the sustainable extraction of the additional volume of water require by the project.  If the 

study identifies the availability of the required water then it could be granted. 

2. Negotiate with entities that have existing permits for extraction for a reallocation to the 

project. 

 

Option 2 was pursued by the project proponents and commitments have been received for 

the reallocation of existing extraction rites from Royden Reittie (Appendix 2) and the 

National Irrigation Commission (NIC) (Appendix 3) as follows: 

¶ Lodge Farm 1 - licensed to Royden Reittie  - Rated Capacity  -  1472 m3
/day  

¶ Lodge Farm 2 - licensed to Royden Reittie  - Rated Capacity  -  4335 m3
/day 

¶ Marine Terminal -  licensed to NIC - Rated Capacity -  8187.39 m3
/day 

 

The total volume of water available for the project is therefore 13,994 m3/day compared to the 

project maximum possible demand of 10,804 m
3
/day. 

These arrangements have been discussed with the WRA and there was no objection to the 

aforementioned arrangements.  

It should be noted all three of the wells are no longer in service and will be re-dug in 

consultation with and permission from the WRA. 

TABLE 1:  List of Existing Water Permits  

Map 

Code Name Owner Aquifer 
Static Water  

Level (mbgl) 

Status/ 

Use 

Licensed 

Yield 

(m
3
/day) 

Capacity 

(m
3
/day) 

1 Bannister (Colbeck 

well 2) 

National Water 

Commission 
Limestone 50.29 P/PS  7304.33 

2 

Bodles #2 National Irrigation 

Commission 
Limestone 31.70 NP due to 

vandalism/IR 
9157  

3 
Bodles (Domestic) 

Ministry of 

Agriculture 
Limestone 36.88 P/DO 1555  

4 Bodles (Rose Hall) Jamaica Public Limestone 29.87 NP/IN 11000  
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Service 

5 
Bodles Citrus 

Agricultural 

Development 
Limestone  P/IR  4420.76 

6 Bodles 

Experimental Farm 

Jamaica Public 

Service 
Limestone 20.46 NP/IN 1000  

7 Bodles JPS#1 

Replacement 

Jamaica Public 

Service 
Limestone 20.42 P/IN 1635  

8 Bodles JPS#2 

Replacement 

Jamaica Public 

Service 
Limestone 20.42 P/IN 1635  

9 
Bodles Livestock 

Ministry of 

Agriculture 
Limestone 34.14 P/IR/DO 1308  

10 Claremont (Called 

Bowers by NIC) 

National Irrigation 

Commission 
Limestone 40.84 P/IR  844.90 

11 

Colbeck (Machado) 

Government of 

Jamaica (c/o 

National Land 

Agency) 

Limestone 65.23 NP  3270.60 

12 
Colbeck (Public) 

National Water 

Commission 
Limestone 36.88 P/PS 1818  

13 

Colbeck Castle 

B.C.R. Industries 

Company Limited  

 

Limestone 45.42 NP/IR/DO 7703  

14 

Free Town 2 

(Content 2) 

National Water 

Commission 

(Previously West 

Indies Paper 

Production) 

Limestone 10.67 P/PS   

15 

Lodge Farm 2 

Century Farms 

(Mr. Royden 

Reittie) 

Limestone 8.11 P/IR   

16 
Longville Park  1 

West Indies Sugar  

Co. 
Limestone  NP  3434.13 

17 
Longville Park 2 

West Indies Sugar  

Co. 
Limestone 13.36 NP  1836.99 
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18 
Longville Park 3 

West Indies Sugar  

Co. 
Limestone 17.41 P/Stock  3085.26 

19 

Longville Park Farm 

A(#1) 
J. Bunting Alluvium  DES  

3668.52 

(fallen 

over the 

years) 

20 
Marine Terminal 

National Irrigation 

Commission 
Limestone 20.73 DES  8187.39 

21 
Marlie Mount 

National Water 

Commission 
Limestone 23.62 P/PS  2291.23 

22 Marlie Mount, Old 

Harbour 

Watch Tower & 

Bible Tract Society 
Limestone 28.04 P/DO 547  

23 Old Harbour (Vaz) 

#1 

Jamaica Public 

Service 
Limestone  P/IN 1635  

24 Old Harbour (Vaz) 

#2 

Jamaica Public 

Service 
Limestone 26.82 P/IN 1635  

25 Palmetto Gully  B 

(Freetown B) 

National Irrigation 

Commission 
Limestone 11.58 NP/IR 4000  

26 Palmetto Gully A 

(Freetown A) 

National Irrigation 

Commission 
Limestone 12.19 P/IR 27255  

27 
Port Esquivel 

Glencore Alumina 

Jamaica Limited 
Alluvium 9.23 P/IN/DO 820  

28 
Rhodens 

Gore Development 

Ltd 
Limestone 25.60 NP/DO 4360  

29 
Sandy Bay 

National Irrigation 

Commission 
Limestone 42.67 P/IR 4543  

30 Succaba Pen 1 - Old 

Harbour 

National Water 

Commission 
Limestone 35.49 P/PS 6816  

31 
Thetford 1 

National land 

Agency (NIC) 
Limestone 21.09 IR 5515  

32 
Thetford Hall # 4a 

National Irrigation 

Commission 
Limestone 29.35 P/IR 6814  

33 Villa Farm 

(replacement) 
Villa Farms Limited Limestone 14.63 P/Agriculture 2725  
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NEPAΩǎ SPECIFIC COMMENT 

4.2 Flooding and Drainage  

¶ The EIA states that the plant site is susceptible to storm surges from hurricanes, there are 
however no records/references provided to support the statement that surges have/may reach 
that distance and elevation inland. 

  

¶ A proper hydrological assessment is required to consider the impact of increased run off on the 
gullies and waterways in the vicinity of both sites and to determine the potential for any 
localized flooding either onsite or adjacent offsite areas is properly assessed.  

 

RESPONSE 

The mention of the proposed plant site susceptibility to hurricane was not in terms of storm 

surges, but rather has to do with storm/hurricane force winds that could impact the site in such 

events. 

A comprehensive drainage plan to include the entire project area was done. The methodology 

employed is summarized as follows: 

¶ Perform Field investigations;  

¶ Collect Topographical and geographical analysis;   

¶ Perform Hydraulic analysis of the existing and proposed drains and drainage features; 

¶ Prepare engineering designs and drawings for drainage infrastructure.   
 

The conclusions of the assessment are as follows: 

Plant Site:  

The proposed cement plant will result in increased run-off rates and volumes.  As such, it will 

have significant downstream impacts on the existing waterway and several buildings within the 

floodplain of the waterway.  Given the long term development plans for the general area, the 

relevant authorities and other interest parties must seriously look into developing and 

implementing a master (regional) drainage plan.   

For its purposes, CJL has proposed a site drainage plan that includes the upgrading (clearing and 

widening) of the waterway immediately downstream (off-site) of the southwest corner of the 

project site. This is to ensure the free flow of water from the project area and its main 

perimeter drains.  
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Low Impact development measures (rooftop run-off storage, infiltration trenches, etc.) have 

also been included /W[Ωǎ internal drainage plans for the plant so that the travel time of water is 

increased to allow for storage and infiltration thereby reducing downstream peak discharges 

and allowing for optimization of drain sizes.  Hence, any adverse impacts downstream of the 

site have been minimized.  

 
Limestone Quarry Site:  

During the operation of the quarry, post development runoffs from the catchments are 

expected to increase in the Mammee and Clarendon Gully. However, as shown in the hydrology 

report dated May 2010 (submitted as an Appendix to the EIA), the increases in flows are not 

expected to significantly affect the flows - except at box culvert 3 which flows under an existing 

local road.  However, there are no historical flood events at the site of box culvert 3.  

Nevertheless, the existing drains which lead to the western Mammee Gully should be upgraded 

and utilized to convey the flows from the site as they are doing presently.  In addition, the 

operation of the quarry will be done in phases starting from the north to the south which will 

minimize the added capacities required of the existing drains. 

 

As per /W[Ωǎ design, detention ponds are intended to be constructed to reduce peak flows and 

sediment transport.  This, too, will minimize the added capacities required in the existing 

drains.  

 

All drains from the site to the gullies will be retrofitted with check dams to reduce the discharge 

velocities and sediments from the site. Check dams must be cleaned (at minimum, after each 

major rainfall event) to ensure it stays clean and feasible.  

 

Silt fences are also to be employed as deemed necessary.  

 

Clay Quarry Site:   

The operation of the quarry should commence activities in the southern end of the site thus, 

initially creating a detention area for site storm water management purposes. This will 

minimize the adverse impacts of erosion and sediment transport on downstream properties.  

 

The drainage plan designs associated with the respective sites are presented in the figures 

which follows (Figures 2, 3 & 4). 
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Figure 2:  Drainage layout plan for cement plant site.  

 

 
Figure 3:  Site drainage plan for clay quarry site.   
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Figure 4:  Site drainage plan for limestone quarry  

The complete drainage plan design report is included as Appendix 4 
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NEPAΩǎ SPECIFIC COMMENT 

4.3 Flora and Fauna  

The information provided in the EIA is inadequate and the methodology employed must also be 

clearly stated. A detailed assessment of the flora and fauna resources present at both sites, 

through a literature review and a rapid ecological assessment at the very least must be 

conducted for both locations and the findings presented.  

 

RESPONSE 

A very detailed flora, fauna and ecological assessment of the sites proposed for the limestone 

quarry, the clay quarry and the cement plant was conducted. The findings are presented in two 

reports attached as Appendix 5 and 6, which include descriptions of the methodology 

employed. The methodology employed along with summary of the findings is presented below 

in this document. 

Limestone Quarry 

The project area falls within the Tropical dry forests of St Catherine. Dry forests are known to 

provide habitat for a number of endemic species of Flora and Fauna some of which are 

classified as rear, threatened, and endangered on the International Union for Conservation of 

Nature (IUCN) red list and at various schedules of the Endangered Species Act (2000).   

Tropical dry forests are the predominant forest type in the island stretching in an almost 

unbroken band along the alluvial plains and narrow pre coast zones around the island; this is 

visible on the map in Figure 5 which shows the Life Zones in Jamaica adopted from Holdridge 

(Forestry Department 1971). 

Flora and Fauna are very similar within this zone and especially within the close areas of each 

parish. The project site is no exception as it is almost entirely enclosed by this forest type. There 

is very little variation of environmental factors such as topography, soil, or climate within the 

project area which would indicate that there should be little habitat variation/diversity or 

biological community. It is noted that within these localize zones the endemism may be high, 

but species richness may remain constant throughout the zone. 
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                       Figure 5: Jamaica map showing life zone      Courtesy Forest Department    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                             Figure 6:  Showing the forest type within the project area 
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SURVEY OBJECTIVES 

The project propose to permanently change the topographical feature of the landscape as it 

clears the vegetation and lowers the elevation of the hills (at least within the inner sections), as 

the limestone is excavated as the main resource of the project. 

The units under survey include all Flora and Fauna residing in the project area and were 

surveyed (see methodology) using a mix of approaches including a compilation of a floristic list 

and a description and measurement of the form of the vegetation (physiognomy).  

 

The survey objective was to: 

¶ Enumerate the existing condition of the biological environment and to identify 
concerns and mitigation, which may arise out of displacement of flora and fauna 
residing within the project area.  

¶ List the flora and fauna observed within the area and tell their status frequency of 
occurrence and classification.  

¶ Develop conservation plans for any species of flora and or fauna classified as important 
and needing special attention and or intervention as a result of possible displacement 
ƻŎŎǳǊǊƛƴƎ ŘǳŜ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŀŎǘƛǾƛǘƛŜǎΦ   
 

AREA SURVEYED 

The target area (named the Old Harbour Hills) is bordered by the Rose Hall, Bodles, and 

Freetown communities in Parish of St Catherine to the East and Sandy Bay and Rosewell in 

Clarendon to the West.  

 

This area falls just adjacent to, and outside of the Rio Minho Watershed and the Portland Bite 

protected areas. It is in a dry limestone forest at an elevation range of 28 m ς 130 m and is 

predominately limestone aggregates with thin patches of shallow soil scattered throughout. It 

covers an approximate topographical area of 200 Hectares (500 acres) in a very rough 

trapezoidal shape.  It can be seen from the main road leading from Freetown to Old Harbour 

(on your left) and from Old Harbour to Freetown (on your right).   
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Figure 7: Aerial view of the proposed project area showing neighbouring communities. 

 

 

Figure 8: View of project area from main road at Bodles  
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METHODOLOGY  

Surveying flora and fauna have varied approaches to describe the community according to the 

desired usage of the information to be collected. In this instance, the data is to be used as a 

measure of the status of flora and fauna within the project area so as to ascertain the need for 

any mitigation measures to be put in to place for species that may reside within the project 

area that have that special need.  

The Flora and Fauna were approached and measured differently, although the specific aspects 

of the community organisation were measured for both. They include species diversity, 

zonation, and stratification from which their status was obtained using literature from 

FORESTRY DEPARTMENT, MINISTRY OF AGRICULTURE, NEPA, as well as INSTITUTE of JAMAICA.  

The 200 Hectare project area was viewed from an aerial photographed using Google Earth 

version 2011 and grids of 1 hectare overlaid using ArcGis version 9.2.  The density of the flora 

was noted and formed a basis for consideration in the planned visits to the site for data 

collection for both Flora and Fauna.   

These grids were grouped into rectangular quadrants of 80,000-m2 sampling area, making a 

total number of 25 quadrants. 

From the aerial photographs and walkthrough, matching points using hand held GPS (Garmin 

etrex and Milligan platinum equipment) the density of the vegetation was ascertained and used 

in determining the best technique (Point ς Quarter sampling, Quadrant, and or Plot/Quadrant 

method) for the given sub area (group of 8 grid of 1 hectare). The Fauna was assessed using 

Line Transect (strip-census) method.  

 

Figure 9: Quadrant overlaid on project area 
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Flora Analysis  

A walk through was done in each of the five quadrant selected and all species were examined 

and recorded. Plots of 100 m2 (7.07 x 14.14 m) were then used to sample the population 

density by counting all species within these 100 m2 plots. The other twenty quadrants were 

walked through and species counted using the TRANSECT SAMPLING method with the line-

intercept technique.  Any Flora that was not seen in the other five quadrants, or of special 

status seen in these quadrants, were counted whether or not they fell on an intercept.  Some 

plants were rarely seen or were confined to a few quadranǘǎ ƛƴ άŎƻƴǘŀƎƛƻǳǎέ ǇŀǘǘŜǊƴ.    

                                                                

Figure 10:  Lilies undergrowth                         pokeweed                        wild bamboo 

  

Fauna Analysis  

Note that the main aim of the analysis of the Fauna population was to ascertain the 

identification and status of the resident or visiting species and the importance of the project 

area for their food, habitat, or range.  

 

Figure 11:  Coal burning activity               Cleared area for agriculture activity         Canine remains found in area 

 

The approach used was the strip census  where a distance of 100 m was covered within 15 

minutes and the number of animals seen recorded (as species seen per 100 m unit area), or 
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line-intersect technique where transect line was established at random within the project area 

using lines created by overlaying ArcGis and hand held GPS equipment.  An observer walked 

this line and fauna flushed or otherwise observed were counted and the distance was 

measured from observer to animal (or Group of animals).  The assumptions made were as 

follows:  animals were randomly distributed, the sighting of one animal does not influence 

sightings of others, and all members (eg. all ages and both sexes) are equally likely to be flushed 

and observed.  

 

 

 

 

 

 

 

 

 

Figure 12:           TRANSECT SAMPLING method with the line-intercept on map of area 

Trail (roadside) count was another method used to record Fauna, as animals were sometimes 

easier recognised as they crossed these open spaces.  As the trails and roadways are traversed 

during Flora measurements as well as entering and exiting of the project area, all fauna sighted 

are counted and recorded. Bird calls and nests (nesting sites) were used as indicators of 

presence and residence of birds.  Butterfly and moths species, pollinators of the flora, as well as 

other invertebrates, lizards, snails were noted. 

                                                                                 

Figure 13:       Bee hive in rock                    Nest of nightingale                                  Old-man bird 

Early morning to evening and evening to morning observations were conducted to ensure fauna 

were noted through movements (sight) and calls (hearing) for both diurnal and nocturnal 



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clarendon ς Cement Jamaica Ltd 

 

27 Prepared by EnviroPlanners Limited ς September 2011 

 

species.  In addition, interviews were conducted with persons working within the area (coal 

burners, loggers, farmers, herbalists and residents of the peripheral communities) which 

yielded additional information suggesting that there have been no sightings by themselves or 

heard of any sightings of fauna that we have not seen or heard within the area ourselves.  

 

Limitation 

Some limitations during the observation of Flora and Fauna over the period were the capture 

for counting of some species especially small shrub and tree invertebrates.  These were mainly 

bugs which were identified only to the order, but not to the species level as some did not fall to 

the ground when foliage was shaken or whacked, but instead flew away and were too small to 

be photographed from a distance with the camera equipment we had. Time limits increased 

the possibility of biases in trapping, photographing, and indirect sign indices, as the number of 

visits to the area, seasonality of fruiting and flowering, fauna feeding, breeding and migrating 

habits all added to the limitations of this survey.  

  

RESULTS  

The flora of the area is varied, in keeping with the expectations of dry limestone forest of 28 m 

ς 130 m elevation and within this proximity (less than 5 miles) to the sea.  Plants are listed in 

Tables 2-5 of the full (Appendix 5) report and will show the relative species occurrence 

(frequency), the distribution pattern, and the quadrants in which they were found. The table 

outlines species status as reported by the Institute of Jamaica, IUCN listing. The dominant 

species of flora in frequency and distribution was noted as the lignum vitae, Red birch sweet 

wood. 

 

CONCLUSION    

Approximately 69 tree species and 52 shrubs made up the Flora seen in the area.  For the 

Fauna, 32 species of birds, five (5) other species of vertebrates, and over 31 species of 

invertebrates were recorded.  In total, in excess of 189 species of Flora and Fauna were 

recognised within the project area.  

The endangered species observed within the proposed project area that was not also observed 

in the surrounding areas is soapberry (Sapindus spp).  Due to its potential value, attention 

should be given to its long term future. 

Other plants of significance which were observed included the Lignum vitae, the national 

flower, guinep (food, probably introduced), flame of Jamaica (aesthetic), and hard woods 
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(economic, e.g., coal burning).  Numerous medicinal shrubs were also observed, for example 

Virvine, pokeweed, etc. 

In terms of fauna observation, the wide variety of bird and insect species observed would have 

been due to the number of plant species which provide a source of food and shelter to these 

species.  One social insect of significant economic importance, the honey bee, was observed 

hiving in rocks within the area and are frequently found within the flora canopy.  This is 

significant since their survival is hinged on a constant supply of pollen producing plants. 

There were at least three types of dispersion patterns noted within the project area, namely 

uniform, random and contagious (also referred to as patchy, clumped or clustered) 

                                             

 

 

Uniform                                    Contagious                                 Random 

Figure 14: Species dispersion pattern in the limestone quarry area  

The area had signs of years of disturbance by farming activates clearing of vegetation and 

habitation by people over time. Figure 15 shows stone heaping in what looked like farming 

activity. This activity may be responsible for some of the distribution patterns observed for 

many species as well as the open and close forested areas. This mixture of diversity and the 

noted human intrusion gives the impression that some species were dispersed by this intrusion 

likewise some others patterns of dispersion.  

 

 Figure 15 Stones gathered due to intrusion by human  
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Cement Plant and Clay Quarry 

AREA SURVEYED 

The survey covers the area proposed for the cement plant and clay quarry. This area falls 

adjacent to and is bordered by the Hi-Pro Feed Manufacturing Plant, Rail road, Highway 2000, 

Boodles Research Centre of Excellence, and a farming community.  It is a few hundred meters 

from Port Esquivel.   The proposed Project Site is within a commercial industrial zone as 

evidenced by the fact that Old Harbour town centre is approximately 3 Km away and Century 

Dairies is just outside the boundaries of the ethanol plant which is fifteen hundred meters 

away.  

 

The plant site exhibited differing biological community structure, as well as habitat variation. 

Some feature differences include the present of water bodies, three lotic (one from Bodles the 

second from the direction of Hi-Pro and the third the irrigation canal), one lentic (a pond near 

the centre of the site), a major grassland open field area, and a segregated farming community.  

The soil type is predominately clayey. 

 

Figure 16:  Wet areas of plant site    Lotic                         Lentic                                        Lotic 

 

METHODOLOGY  

Surveying flora and fauna have varied approaches to describe the community according to the 

desired usage of the information to be collected. In this instance, the data is to be used as a 

measure of the status of Flora and Fauna within the project area, to ascertain the need for any 

mitigation measures to be put in place for species that may reside within the project area which 

may have that special need. 

  

The Flora and Fauna were approached and measured differently, although the specific aspects 

of the community organisation were measured for both. They include all the criteria listed in 

the objective and guided by literature from FORESTRY DEPARTMENT, MINISTRY OF 
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AGRICULTURE, NEPA, EFJ, as well as INSTITUTE of JAMAICA.  

The data that was analyzed to give the information needed was collected in a number of ways; 

the main collection methods are listed and discussed below. The use of these chosen methods 

was in keeping with the type of vegetation, practicability, terrain, contiguous stages in 

ecological successions and transition zones. 

 

PLANT (FLORA) ECOLOGY  

The main methods used in the collection and analysis of this data were the line-intercept 

technique and the belt transect. The line-intercept involves the tabulation of data collected on 

the plants lying on a straight line cutting across the area (community) under study. This allows 

for the estimates of densities to be calculated. The belt transects uses a long strip marked out 

in the area within which all the organisms are measured /counted. The belt was divided into 

intervals and each treated as a plot. 

 

Procedure  

Line-intercept 

A 100m cord line was stretched between the two points marked on the habitat chosen for 

analysis and the cord marked into 1m long span for the grass land areas and 10m long spans 

within the more stratified forested areas where plants are more widely spaced. Beginning at 

one end all individuals intercepted by the cord line were recorded and each segment was 

treated as a separate unit of transect. The data was then analyzed to give frequency and 

species diversity. 

 

 

Figure 17:  Line-intersect passing through varying stratification levels (night photo lighted by flash) 
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Belt transect 

The directional orientation of each belt was selected on the map outline of the project area 

within each community to be studied, by connecting two points chosen at random and then 

geo-referenced for a match. GPS coordinates were then taken and stakes used to mark the 

actual points on the ground effectively creating a long strip of the terrain or belt. The data 

collected in these belts helps in determining the overall species composition, population 

dynamics, richness and evenness in the area and within each chosen community or habitat. 

Where there seemed to be (or was obviously) a noted community transition, the orientation 

was modified slightly with a bias along the transition or recognized gradient.  This was 

replicated three times within each of the communities chosen.   

Each transect was divided into contiguous segments which made it easier to analyze for the 

frequency of species within the habitat using the presence or absence of individual species in 

each interval. 

The results are presented in table form in the result section of the full report (Appendix 6), 

where each species identified are rated in these categories  

 

Fauna Analysis (terrestrial and aquatic) 

For this section of the project area, a similar approach was employed as used in the quarry 

segment. In addition to those previously used, drop boards and pit fall traps were more 

frequently employed along the line transects for those cryptozoans and nocturnal that were not 

easily counted during the day time or moved very quickly during the night-time and as the leaf 

litter was sparse in this area.  Sticky traps and sweep net were frequently employed. Grab 

sampling used in the analysis of aquatic species was backed up by photograph, long and short 

handled scoops and dip nets and wilding sampler. The relative shallow depth of the water 

enabled these methods to provide enough data for adequate rapid ecological analysis. Snails, 

fish, crayfish, frog/ toad, aquatic insects and birds were some of the fauna identified.   

 

Figure 18:  Drop boards for sampling ground dwelling hidden animal (spider under lifted board) 
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The approach used were the strip census  where a distance of 100 m was covered within 15 

minutes and the number of animals seen recorded (as species seen per 100 m unit area), or 

line-intersect technique where transect line was established at random within the project area 

using lines created by overlaying ArcGis and hand held GPS equipment. Fauna flushed or 

otherwise observed along the line were counted and the distance measured from observer to 

animal (or Group of animals).  The assumptions made were as follows:  animals were randomly 

distributed, the sighting of one animal does not influence sightings of others, and all members 

(e.g. all ages and both sexes) are equally likely to be flushed and observed.  

 

 
Figure 19:  Fauna and Flora counted and sampled along strips as they pass through varying zones and habitat 

Trail (roadside) count was another method used to record fauna, as animals were sometimes 

easier recognised as they crossed these open spaces.  As the trails and roadways are traversed 

during flora measurements as well as entering and exiting of the project area, all fauna sighted 

were counted and recorded. Bird calls and nests (nesting sites) were used as indicators of the 

presence and residence of birds.  Butterfly and moths species, pollinators of the flora as well as 

other invertebrates, lizards, snails were noted.  Carrion, body parts/segments and or bones 

were also used as indicator of presence of a species within the area.  

Early morning to evening and evening to morning observations were conducted to ensure fauna 

were noted through movements (sight) and calls (hearing) for both diurnal and nocturnal 

(terrestrial and aquatic) species. 


