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1.0INTRODUCTION

As indicated inthe December 2010 Environmental Impact Assessm&mbmitted to the
National Enviramental Planning AgendfNEPA)Cement Jamaica Limited (CJL) proposes the
construction of a cement produacth facility at the Port Esquivel Industrial Complex and Rose
Hall Dstrict St. Catherine/Clarendon. The facilitytasbe built and operated using the most
modern design and technological standgrdél be nominally capable of producing 1.5 million
ton per annum of clinker (the main component of cemerifhe proposed locatian are as
shown inFigurel.0.
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FIGURE 1:0PROPOSED CEMENT PLANT QUIARRY &EIMESTONE QUARRY LOCATION

2.0 BACKGROUND

The EIA that was submitted in December 2010 toNlEP A presented detail description of the
project, applicable laws, and the existing environmeittalsodescribes the key impacts of the
proposed development on the environment and local people thraughthe construction,
operation, and decommissiongnphases of the projednd 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. Commenigre raised by NEPA, othégencies, Environmental Groups
and other Interested Partiesn 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 Catherinef€llon. The National Environmental and
Planning Agency (NEPA), as a part of its permitting propcesgiires that the projects
proponents/the environmental consultant responsible for conducting the ElApravide
appropriate responses to comments received on the EIA.

Based on their review and comments received from other stakeholdESRA determined that

the EIA submitted in December 201@asinadequate The shortcomings of the originBIA

were compiled by NERin twodocumensA RSy (i A ¥ A S R oh BEA, dafe@Péebfuuy 1i9a

HaMM FYR a! RRAGAZ2Y I [ 2YYSynidscusigns @ith NEPA Rwad SR a
agreed that an ADDENDUM to the EIA should be written and submittetheoAgency
addressing tthe 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.
Thedocument structure is such that thre@mmentsreceived from NEPAre stated first and 1@
underlined while theresponses that address the commertsdlow immediately after each
comment.

3.0 PURPOSE

The purpose of thiSeptember2011 ADDENDUM two-fold:
1. To provide a formal written response to thall comments §pecific and genergal
identified bythe National Environmental and Planning Agency (NEPRXI & G/ 2 YY Sy i
2y QCS®&@NHzZE NBE M@ HAamm | YR cMarch29920RRAGA2Y [ £/ ;

2. To identify and provide details othe two (2) significant changebaving positive
environmenal impact to the scope of the projecthat have been fully defined during
the last six months, specifically:

a. The power plant has been reduced in size from 54 MW to 39, Nh&freby
significantly decreasing its environmental imphetause 23% of the totglower
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 positiveenvironmental impact in as much as the importation of clay
by truck from other locations in Jamaida no longerexpected to berequired
during the first 30 years of operations. As a result, a pl@ymining plan (and
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mining permit applicationnow acconpanes this submission20% of the raw
material component for cement clinker is clay.

4.0 NEPRG@OMMENTS OF FEBRUARY 19, 2011 AND RESPONSES

This section of the addendum addresses the comments that were received from NEPA on
February 19, 2011(Appendix 1l)along with the corresponding responses. NEBP@&omments

are listed first and underlined with the subject of the comment in rddhe responses
immediately follow each comment.

b9t |SOECIFICOMMENTS

4.1 Water Resource Reguirements

i The EIA mst 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 (fid)mhowever other
sections (pg. 3Df the document refers to 12,000,500 and 225per day.

1 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 amxisting 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 citBastate/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 delopments.

9 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 ftire project was done and a breakdown of the
correct water demand is set out below. The total watequirement is9,822 m*d or rounded
off to the nearest thousandpproximately 10,000 ffd.
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Project Total Water Demand

The total water demand of the project (5000 ¢pdker + 39 MW powergeneratingstation):
~10,000 n¥day (420 nhr);

The water demanid broken down as follows

Cement Plant Production and Instrumentati@r200 ni/d

Net Addition to Cement Plant Circulating Water Dema&g6 n¥/d

Waste heat power generation water ~ 2,160™d

Coal firedPower plantwater 5,040 ni/d

Fire fighting supplemeat waterdesigned for 2 days supply 270 n/d
NetDomestic Water Consumptidi20 n¥/d

Potablewater 132 nv/d

Unforeseen water 180 nv/d

N~ WNE

Theefore, thetotal water demand i9,822m%d. If we consider a 1% transmission loss from
pipdine leakage and other factors, then the total requirements becomes

1) Usual Conditions:

1.1x [ 1,200+720+2,160+5,040+120+ 132+180] n¥/d
=1.1x9,552m%/d =10507 m%d

2) Unusual Conditions (after 2 days of fire fighting):
1.1x [9,552+270] m’/d

=1.1x9,822m%d =10,804m%d

3) Of the aforementioned total of about 10,500 thetotal potable water requirement
considering the amount of pipeline leakage and other fadwrs

1.1x132 ni/d =145 ni/d. CJL is prepared to provide this potable water demand for itself.
However, itcouldalternativelybe foreseedepending on availabilitthat the ptable water
demand ould beprovidedby the municipal wateauthority in the event that the municipal wate
authority prefers to sell potable water to CJL in whichedh® total fresh water demand for the
projectis:

a) Usual:10507m*/d -145 ni/d =10,362m°/d

b) Within two days after fire fighting: 1804 m°/d -145 ni/d =10,659m’/d

12 Prepared by EnviroPlanners LimitedSeptember2011



Addendum to EIA for Cement Plant & Limestone Quarry, St. Catherine/Clareg@@mentJamaica Ltd

A series of consultatimmwere held with the WRA and it was agreed that the water
requirements for the project could only be met from eithare of two approaches.

1. Conduct a detail study of the aquifers in the project area to determine the feasibility for
the sustainable extraatin of the additional volume of water require by the projettthe
study identifies the availability of the required water then it could be granted.

2. Negotiate with entities that have existing permits 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 riteBom Roylen Rattie (Appendix 2)and the
National Irrigation Commission (NI@ppendix 3)as follows:

1 Lodge Farm - licensedio Royden Reittie- Rated Capacity 1472m°day
1 Lodge Farn2 - licensed to Royden ReittieRated Capacity 4335m%day
1 Marine Terminat licensed to NIGRated Capacity 8187.39m%day

The total volume of water available for the project is therefa®994m?>day compared to the
project maximum possible demand 0,804 ni/day.

These arrangemens have beendiscussed with the WRA and there was no objection to the
aforementionedarrangements.

It should be noted all threeof the wells are no longer in service and will be-ceg in
consultationwith and permissiorirom the WRA.

TABLE :1List of Existing Water Permits

Ma . Licensed _
c g Static Water | Status/ vield Capacity
0d€ | Name Owner Aquifer 1€
Level (mbgl) | Use m’/da:
(mbg) (riday) | (703
1 Bannister (Colbeck | National Water .
. Limestone | 50.29 P/PS 7304.33
well 2) Commission
2
Bodles #2 National Irrigation | [imestone | 31.70 NP due to 9157
Commission vandalism/IR
3 Ministry of
Bodles (Domestic) . y Limestone | 36.88 P/DO 1555
Agriculture
4 Bodles (Rose Hall) Jamaica Public Limestone | 29.87 NPAN 11000
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Service
5 ) Agricultural .
Bodles Citrus g Limestone P/IR 4420.6
Development
6 Bodles Jamaica Public .
. . Limestone | 20.46 NPAN 1000
Experimental Farm | Service
7 Bodles JPS#1 Jam§|ca Public Limestone | 20.42 P/IN 1635
Replacement Service
Bodl PS#2 ica Publi
8 odles JPS Jamz?uca ublic Limestone | 20.42 P/IN 1635
Replacement Service
9 Ministry of
Bodles Livestock . y Limestone | 34.14 P/IR/DO 1308
Agriculture
10 Claremont(Called Natlongl I_rrlgatlon Limestone | 40.84 P/IR 844.90
Bowers by NIC) Commission
11 Government of
Jamaica (c/o
Colbeck (Machado) . ( Limestone | 65.23 NP 327060
National Land
Agency)
12 National Water
Colbeck (Public) . Limestone | 36.88 P/PS 1818
Commission
13 B.C.R. Industries
Colbeck Castle | Company Limited | iyoqione | 45.42 NPAR/DO | 7703
14 National Water
Commission
Free Town 2 . .
(Previously West | Limestone | 10.67 P/PS
(Content 2) .
Indies Paper
Production)
15 Century Farms
Lodge Farm 2 (Mr. Royden Limestone | 8.11 P/IR
Reittie)
16 West Indies Sugar
Longville Park 1 Co g Limestone NP 3434.83
17 ) West Indies Sugar| .
Longville Park 2 Limestone | 13.36 NP 1836.9

Co.
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18 . West Indies Sugar| .
Longville Park 3 Co Limestone | 17.41 P/Stock 3085.26
19 3668.52
LongvillePark Farm ) . fallen
g J. Bunting Alluvium DES (
A(#1) over the
years)
20 National Irrigation
Marine Terminal L 9 Limestone | 20.73 DES 8187.39
Commission
21 . National Water .
Marlie Mount o Limestone | 23.62 P/PS 2291.23
Commission
22 Marlie Mount, Old | Watch Tower & i
. . Limestone | 28.04 P/DO 547
Harbour Bible Tract Society
23 Old Harbour (Vaz) | Jamaica Public .
. Limestone P/IN 1635
#1 Service
IdH V ica Publi
24 | OldHarbour (Vaz) | Jamaica Public |\, oione | 26.82 P/IN 1635
#2 Service
25 Palmetto Gully B | Nationallrrigation _
. Limestone | 11.58 NPAR 4000
(Freetown B) Commission
26 Palmetto Gully A Natlongl I_rrlgatlon Limestone | 12.19 P/R 27955
(Freetown A) Commission
27 Glencore Alumina
Port Esquivel . e Alluvium 9.23 P/IN/DO 820
Jamaica Limited
28 Gore Development
Rhodens Lt P Limestone | 25.60 NPDO 4360
29 National Irrigation | .
Sandy Bay . Limestone | 42.67 P/IR 4543
Commission
Succaba Pen-I0Ild | National Water
30 ! I o Limestone | 35.49 P/PS 6816
Harbour Commission
Nati I
31 Thetford1 ational land Limestone | 21.09 IR 5515
Agency (NIC)
32 National Irrigation
Thetford Hall # 4a . 9 Limestone | 29.35 P/IR 6814
Commission
33 Villa Farm . . ) .
Villa Farms Limiteq Limestone | 14.63 P/Agriculture | 2725

(replacement)
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NEPA SPECIFICOMMENT

4.2 Flooding and Drainage

1 The EIA states that the plant site ggsceptible 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.

1 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 prepEssessed.

RESPONSE

Themention of the proposed plant site susceptibility to hurricane was not in terms of storm
surges, but rathehasto do with storm/hurricane force winds that could impact the site in such
events.

A comprehensivelrainageplan to irclude the entire project area was done. The methodology
employed is summarized as follows:

1 PerformField investigations

1 CollectTopographical and geographical analysis

1 PerformHydraulic analysis of the existing and proposed drains and drainage fgature
1 Prepare engineering designs and drawings for drainage infrastructure.

The conclusions of the assessment are as follows:
Plant Ste:

The proposed cemerplant will result in increased ruoff rates and volumes As such, iwill

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 atba
relevant authorities and other interest parties must serioushpk into developing and
implementing a master (regional) drainage plan.

For its purposes, CJL has proposattexdrainage plathat includesthe upgrading (clearing and
widening) ofthe waterway immediately downstream (offiite) of the southwest corneof the
project site. This is to ensure the free flow of water from the project area and its main
perimeter drains.

16 Prepared by EnviroPlanners LimitedSeptember2011
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Low Inpact development measures (rooftop rwaif storage, infiltration trenchesetc.) have

also beenincluded/ W/[inRraal drainage plantr the plant so that thdravel timeof water is
increased to allow for storage and infiltration thereby reducing downstream peak discharges
and allowing for optimization of drain sizedtnce,any adverse impacts downstream of the
site have beerminimized.

Limestone Quarry Site:

During the operation of the quarry, gst development runoffs from the catchments are
expected to increase in the Mammee and Clarendon Gdihwever,as shown in the hydrology
report dated May 2010 (submitted as an Appendixthe EIA) the increases in flows are not
expected to significantly affect the flowgxcept at box culvert 3 which flows under an existing
local road Howeverthere are no historical flood evensd the site of box culvert 3
Nevertheless,he exising drains which lead to the western Mammee Gsltpuldbe upgraded
and utilized to convey the flows from the site as they are doing presentiyaddition, the
operation of the quarrywill be done in phases starting from the north to the southich wil
minimize the added capacities requirefithe existing drains

As per/ W][dd3ign detention pondsare intended tobe constructed to reduce peak flows and
sediment transport. Thjstoo, will minimize the added capacities required in the existing
drains.

All drains from the site to the gulliesill be retrofitted with check dams to reduce the discharge
velocities and sediments from the site. Check dams must be cle@tadinimum, after each

major rainfall evenkto ensure it stays clean and feasible.

Silt fences are also to mployedas 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 purposess Wil
minimize the adverse impacts of erosion and sediment transport on downstream properties.

The drainage plandesigns associated with the respective sites presented in the figures
which follows(Figures 23 & 4).
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Figure3: Ste drainage plan for clay quarry site.
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WESTCR,
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A | b

Figure4: Ste drainage plan for limestone quarry

The complete drainage plan design report is included@sendix4
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NEPA SPECIFICOMMENT

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 ecologiadsessment 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
guarry, the clay quarry and the cement plant was conautfThe findings are presented in two
reports attached asAppendix 5 and 6, which include descrigbns of the methodology
employed.The methodology employed along with summary of the findings is presented below
in this document.

Limestone Quarry

Theproject 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, threatenednd endangered on the International Union fGonservation 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 ifrigure5 which shows the Life Zones in Jamaicagdd 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 ittle variation of environmental factors such as topography,, gwilclimate within the
project area which would indicate thahere should be little habitat variation/diversity or
biological community. It is noted that within these localize zones thesenisim may be high

but species richness may remain constant throughout the zone.
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Legend

O watershed Management Units - Premontane wet forest

Holdridge Life Zones @ Trorical dry forest
- Lower montane rain forest - Tropical moist forest
ntane w’.}_ﬁ)rost - Tropical very dry forest

- Lower mo

Figure5: Jamaicanap showing life zone Courtesy Forest Department

Premontane wet forest
Tropical dry forest
Tropical moist forest

Tropical very dry forest

O watershed Management Units -
Holdridge Life Zones -
- Lower montane rain forest T
‘. Lower montane wet fo [yl

orest
moist forest

Figure6: Showing thdorest type in 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 vegetatiomand lowersthe 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 descripbn and measurement of the form of the vegetatigphysiognomy).

The surveybjective was to:

1 Enumerate the existing condition of the biological environment atwd identify
concerns and mitigation, which may arise out of displacement of feord fauna
residing within theproject area.

1 List the flora and faunabservedwithin the area and tell their status frequency of
occurrence and classification.

1 Develop conservation plans for any species of flora and or fauna classifiegatant
and needing spcial attention and or intervention as a result of possible displacement
200dzNNAY3I RdzS (G2 (GKS LINR2SOGQa IOUGABAGASAC

AREA SURVEYED

The target arealnamed the OIld Harbour Hi)lss bordered by the Rose Hall, Bodlemd
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 limestoferest at an elevation range of 28 ¢ 130 m and is
predominately limestone aggregates with thin patches of shallow soil scattered thooigh
covers an approximate topographical area of 200 Hectares (500s)aarea 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 proposeatoject 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 bmollected. In this instanceghe data is to be used as a
measure of the status of flora and fauna within the project aseaasto ascertain the need for

any mitigation measures to be put to place for species that may reside within the project
area thathave 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 inclggecies diversity,

zonation, and stratification from which their status was obtained using literature from
FORESTRY DEPARTMENT, MINISTRY OF AGRICULTURE, NEPA, as well as INSTITUTE of JAMAI

The 200 Hectare project area was viewed from an aerial photographed using Google Earth
version 2011 and grids of 1 hectare overlaithgsArcGis 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 80f®@ampling are, making a
total number of 25 quadrants.

From the aerial photographs and walkthrough, matching points using hand held GPS (Garmin
etrexand Milligan platinum equipment) the density of the vegetation was ascertained and used
in determining the best technige Point ¢ Quarter sampling Quadrant and orPlot/Quadrant
method) for the given sub area (group of 8 grid of 1 hectare). The Fauna was assessed using
Line Transec(strip-census) method.

Figure9: Quadrant overlaid on project area
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Flora Analysis

Awalk through was done in each of the figaadrantselected and all species were examined

and recorded. Plots of 100 717.07 x 14.14 m) were then used to sample the population

density by counting all species within these 100 ptots. Tte other twenty quadrats were

walked through and species counted using fTlRANSECT SAMPLING methwoth the line-

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

status seen in these quadrtes, were counted whether or not they fell on an intercepfome

plants were rarely seen or were confinedto afewquadrasr Ay & O2y (. IA2dzaé¢ LI

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 projec

area for their food, habitat, or range.

Figurell: Coalburning 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 witienproject area
using lines created by overlaying ArcGis and hand held GPS equip/erdbserver walked
this line and fauna flushed or otherwise observegtre counted and the distancevas
measured from observer to animal (or Group of animal$he assmptions made wereas
follows: animals were randomly distributed, the sighting of one animal does not influence
sightings of othersand all members (e@ll ages and both sexes) are equally likely to be flushed
and observed.
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Figure 12

TRANSECT SAMPLIN&hod with the linantercept 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 spagsghe trails and roadways are travedse
during Flora measurements as well as entering and exiting of the project area, all fauna sighted
are counted and recorded. Bird calls and e§testing sits) were used as indicators of
presence and residence of birdButterfly and moths speciepollinators of the floraas well as

other invertebrates, lizards, snails were noted.

Figurel3:

Bee hive in rock

Nest of nightingale Oldman 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
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species In addition,interviews were conductedwith persons working within the area (coal
burners, loggers, farmers, herbalists and residents of the peripheral communitiegh
yielded additionalinformation suggesting that there have been no sightings by themselves or
heard of any sightingof 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 invertebratessewere mainly

bugs which were identified only to the orddaut not to the species level as some did not fall to
the ground when foliage was shaken or whacKeuat instead flew away and were too small to

be photographed from a distance with the camera equgnt we had. Time limits increased
the possibility of biases in trapping, photographiagd 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 therhitations of this survey

RESULTS

Theflora of the area is variedn keeping with the expectations of dry limestone forest of 28 m

¢ 130 melevation and within this proximity (less than 5 miles) to the sB&ants are listed in
Tables 25 of the full (Appendix 5)report and will show the relative species occurrence
(frequency), the distribution patternand the quadrants in which they were found. The table
outlines species status as reported by the Institute of Jamaica, IUCN listing. The dominant
spedes of flora in frequency and distribution was noted as the lignumeyiRed birch sweet
wood.

CONCLUSION

Approximately 69 tree species and 52 shrubs made up the Flora seen in the Byedhe
Fauna, 32 species of birdBve (5) other species of viebrates and over 31 species of
invertebrates were recorded In total, in excess of 189 species of Flora and Fawese
recognised within the project area.

The endangered species observed within the proposed project area that was not also observed
in the surrounding areas is soapber@apindusspp). Due toits potential value attention
should be given to its long term future.

Other plants of significancevhich were observed included the Lignum vitae, the national
flower, guinep (food, probably intauced), flame of Jamaica (aesthetiend hard woods
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(economic, a., coal burning). Numerous medicinal shrubs were also obsefeedxample
Virvine, pokeweegdetc.

In terms of fauna observatigthe wide variety of bird and insect species observed Wwdhdve

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 frequnfound 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 pattenoted 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 doyning activates clearing of vegetation and
habitation by people over timekigure 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 tlopen 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.

Figurel5 Stonegathered 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 ands bordered by the HiPro Feed Manufacturing Plant, Rail road, High@@§O,
Boodles Research Centre of Excelleraral a farming communitylt is a few hundred meters

from Port Esquivel. The proposed Projectit8 is within a commercial industrial zonas
evidenced by the fact thaDld Harbour town centre is approximate®yKm awayand Century
Dairiesis just outside the boundariesf the ethanol plantwhich isfifteen hundred meters
away.

The plant site exhibited differing biological community structure, as well as habitat variation.
Some feature differences include tipeesent of water bodies, three lotic (one from Bodles the
second fromthe direction ofHi-Pro and the third the irrigation canal), one lentic (a pond near
the centre of the site)a major grassland open field argnd a segregated farming community.
Thesoil typeis predominately clayey

Figurel6: Wet areasof plant site Lotic Lentic Lotic

METHODOLOGY

Surveying flora and fauna have varied approaches to describe the comnagoityding to the
desired usage of the information to be collected. In this instatice 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 specthat 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 DEPARTMENTTRMINDG
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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 numbayf

the main collection methodsare listed and discussed below. Tinse of these chosen methods
was in keeping with the type of vegetation, practicability, terrain, contiguous stages in
ecological successioasd transitionzones.

PLANT (FLORA) ECOLOGY

The main methods used in the collection and analysis of this data werding&éntercept
technique andhe belt transect Theline-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. Tt transectsuses dong 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
Lineintercept

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 spaBedinning at

one end all individuals intercepted by the cord line were recorded and each segnant
treated as a separate unit of transect. The data was then analyzed to give frequency and
species diversity.

Figurel?: Lineintersect passing through varying stratificati@vels(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 twoints chosen at random and then
georeferenced 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 hedpin determining the overall species composition, population
dynamics, richness and evenness in the area and within each chosen community or habitat.

Where there seemed to béor was obviouslya noted community transitionthe orientation
was modified slightly witha bias along the transition or recognized gradient. This was
replicated three times within each of the commuegchosen

Each transect was divided into contiguous segments which made it easier to analyze for the
frequency of species within the habitasing the presence or absence of individual species in
each interval

The results are presented in table form in the result sectbrihe full report (Appendix 6)
where each species identified are rated in these categories

Fauna Analysis (terrestriadnd aquatic)

For this section of the project area similar approachwas employed as useid the quarry
segment. In addition to those previously useattpp boards and pit fall trapswere more
frequently employed along the line transects for those cryptomand nocturnal that were not
easily counted during the day time or moved very quickly during the #igig and as the leaf

litter was spare in this area. Sticky traps and sweep net wefeequently employed Grab
samplingused in the analysis of aguatspecies was backed up plgotograph, long and short
handlad scoops and dip nets andwilding sampler The relative shallow depth of the water
enabled these methods to provide enough data for adequate rapid ecological analysis. Snails,
fish, crayfish, frg/ toad, aquatic insects and birds were some of the fauna identified.

Figurel8: Drop boards for samplinground dwelling hidden animajspiderunder lifted board)
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The approach used were thatrip 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 yb 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)lhe assumptions made wees follows: animals were randomly
distributed, the sighting of one animal does not influence sightings of otlard all members
(e.g.al ages and both sexes) are equally likely to be flushed and observed.

Figurel9: Fauna and Flora counted and sampled along strips as they pass threagying zones and habitat

Trail (roadside)count was another method used to record fauna, as animals were sometimes
easier recognised as they crossed these open spagsghe trails and roadways are traversed
during flora measurements as well as entgriand exiting of the project area, all fauna sighted
were counted and recorded. Bird calls and ree@testing site) were used as indicators tiie
presence and residence of birdButterfly and moths speciepollinators of the flora as well as
other invertebrates, lizards, snails were notedCarrion, 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
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