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A REPORT ON THE GROUNDWATER RESOURCES OF

PROJECT 'B' - CAYMANAS AREA, ST. CATHERINE PLAINS
INTRODUCTION

Project 'B" is approximately 870 acres 1n extent ana 1is
pounded on the north by the Spanish Town/Kingston rail-
way line, on the east by the Gregery Park/Naggo Head
road on the south by Project 'A' and on th west by a
small road. The Naggo Head spring channel passes
through the southern part of the area in a west-east
direction. The physiographic position is an alluvial
plain and the topography is level to nearly level
(0-2°). The elevation ranges from 25 ft. - 55 ft.
above sea level. Caymanas sandy loam is the dominant
soil type present in the area. The area forms a part
of the south Caymanas Estate where sugar cane was under
cultivation some years ago. Map-1 shows the location
of the area and the wells in it.

GROUNDWATER RESOURCES

2.1 Background Information

The water supply to the area while it was under
irrigation some years aGo was through the Caymanas
canal of the Half-Way-Tree branch of Cumberland
Pen main canal and six wells, viz - North
syndicate, South Syndicate, Cedar Grove #2, Cedar
Grove #1, Belmore #1 and Belmore #2, Of the six
wells, only the first three were in existence in
July-August, 1985, when the well rehabilitation
programme was taken up by Agro-21 Corporation
Limited. These wells were not in use for a long
time and there were no pumps on these wells. 1In
order to assess the condition of the wells and the
quality of water, they were cleaned and tested in
July-August 1985.

2.2 Cleaning and Testing of the Three 0Old Wells

The three old wells viz - North Syndicate, South
syndicate and Cedar Grove #2 were filled with sand
and other materials to different levels. The
wells were therefore cleaned ad tested for their
yield. These operations were carried out by
Caribbean Boring and Diamond Drilling Limited,
Kingston. A Mayhew-1500, direct rotary rig was
used to crush the hard material in the well and
the crushed material was removed by bailing with a
bailer and by blowing air into the well with an
air compressor. A yield test was then conducted
with a turbine pump.



014 Wells

The cleaning and testing operations indicated that
North Syndicate and South Syndicate wells cannot
be used in the existing condition and therefore
they were abandoned. Cedar Grove #2 well yielded
about 990 gpm ard therefore it was decided to use
this well in the existing condition. The results
of cleaning and testing operations of North
Syndicate and South Syndicate wells are given in
the reports on the construction of replacement
wells North Syndicate #2 and Scuth Syndicate #2
and those of Cedar Grove #2 are given in
Appendix-6.

2.3 Construction of New Wells
Five new wells were constructed as replacements
for the five old wells as indicated below:
0ld wells Renlacement Wells
Belmore #1 Cow Park-A
Belmore #2 Guinep Pen
Cedar Grove #1 Naggo Head
North Syndicate . North Syndicate #2
South Syndicate South Syndicate #2
The well construction reports are given as
Appendices 1 to 5. A summary of the well
construction particulars and the performance of
the wells is given in Table-1.

2.4 Rate of Abstraction from Wells

The historical abstraction rate of the old wells,
and licensed capacity of the new wells and the
recommended abstraction rate based on the pumping
tests conducted on the wells are given in the
following Table-2:

Table-2: Licensed and Recommended Abstraction

Belmore #1
Belmore #2
Cedar Grove #1
North Syndicate
South Syndicate
Cedar Grove #2

from Wells

Historical

Abstraction Peplacement

(Entitlement) (new) Wells Capacity (USgpm)

Mil I.G.D. USgpm Lic. Rec.

0.36 300 Cow Park-A 450 400

0.36 300 Guinep Pen 500 500

0.84 700 Naggo Head 500 500

1.43 1190 North Syndicate #2 800 800

0.40 333 South Syndicate #2 600 600

0.44 367 Cedar Grove #2 800 800
TOTAL 3190 3650 3600



2.5

2.6

The overall recommended abstraction is 410 USgpm
more than the entitlement. For the eight wells in
Project 'A' the recommended abstraction is 1380
USgpm less than the licensed capacity. Thus the
total recommended abstraction is less than the
+ctal licersed capacity fcr the two projects put
together.

cand Content in Well Water

sand content in the water from wells Cow Park-A,
Naggo Head and Guinep Pen wes visually estimated
to be less thzn 0.1 mg/l during the time-drawdown
test. It wae determined by installing a 'Rossum’
sand content tester on the discharge pipe close to
the discha-ge head during pumping tests in case of
North Syndicate #2 and South Syndicate $2 wells.
It was negligible in case of South Syndicate #2
well and 0.003 mg/l in case of North Syndicate #2
well during the time drawdown test. In case of
Cedar Grove #2 well, the sand content in wacer was
visually estimated to be about 5 mg/l during the
pumping test. A sand separator has been installed
on this well.

Quality of Water

Chemical analyses results of water samples
collected from the five newly constructed wells
during the pumping tests are given in Tables 3 -
7. Chemical analysis of one more water sample
collected from Cow Park-A well during a trial run
on 23/3/88, is also given in Table-3. The wells
have not yet been put to regular use and therefore
no more chemical analyses data is available.

Water quality guidelines for irrigation are given
in 7Table-8.

Specific conductance of the water ranges from 630
to 683 u/mhos/cm. Sodium adsorption ratio is less
than 2.1, chloride is less than 27 mg/1, sodium is
less than 39 mg/l (except for water from Guinep
Pen well in which sodium is 72 to 74 mg/l) and
boron is less than 0.2 mg/l. A comparison of the
quality of groundwater in the area with that of
the guidelines for irrigation shows that ground-
water in the area does not pose any salinity or
permeability problem. Toxicity of specific ions
+0 sensitive crops can also be considered as nil
as the concentrations of chloride, sodium and
boron are within the limits ‘except that sodium is
slightly more in case of water from Guinep Pen
well, but if this water is mixed with water from
other wells then sodium may be within the limits
in the mixed water).



pH in some cases is more than the set limit of 8.4
and bicarbonate is also more than the set limit of
40 mg/l. pH sometimes varies widely and could be
less than 8.4 at times. But bicarbonate in waters
draining a limestone terrain cannot be less than
40 mg/l. Therefore, if the pH and bicarbonate
content in the water create any irrigation
problems, remedial measures may have to be
implemented.

RECOMMENDATIONS

Groundwater abstraction from the wells may be limited to
the recommended rate. Quality of groundwater and water
levels from the wells may be monitored periodically to
detect any deterioration in the quality of water well
in time so that remedial measures could be adopted to
prevent further deterioration.

- REFERENCES

Johnson Division, UOP, Inc. 1982. Groundwater and Wells,
Saint Paul, Minnesota.

.John Hem. 1971. Study and Interpretation of Chemical

Characteristics of Natural Water. USGS Water Supply
pPaper, 1473. Washington D.C. -

Keith E. anderson (Editor). 1979, Waterwell Handbooks;
Missouri Waterwell and Pump Contractors Association
Inc, Belle.

Todd D.X. 1980, Groundwater Hydrology, John Wiley &
Sons Inc., New York.
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St. Catherine Plains

Chesical Analyses of Water Samples

#rea: Caymanas Area - Project 'B’
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WATER QUALITY GUIDELINES FOR IRRIGATION'

Table-8

Degree of Problem

Type ol Problem Noune Increasing Severe
Salinity
EC (mmhuicm) or Less than 0.75 0.75-3.0 More than 3.0
TDS (mgtliter) Less than 480 480-1920 More than 1,920
Permceability
Low EC (mmho/cm) or More than 0.5 0.5-0 Less than 0.2
Low TDS (mg/liter) More than 320 320-0 -
SAR Less than 6.0 6.0-9.0 More than 9.0
Toxicity of Specific lons to Sensitive Crops
Related to soil
Sodium (evaluated by SAR) SAR less than 3 3-9 More than 9
Chlornide
meq/liter Less than 2 2-10 More than 10
mg/liter Less than 70 70-345 Mare than 345
Buron (my/liter) 1.0 1.0-2.0 2.U-10.0
Related to Foliar Adsorption
(Spankler lengated)
Sodium
meq)liter Less than 3.0 More than 3 -
mu/liter Less than 70 70 -
Chlonde
meq/liter Less than 3 0 More thun 3 -
myg/hiter Less than 100 100 -
Miscetlanenus
NHy and NOy =N rmg/hier) Less than 5 5-30 More than 0
Heo,
meq:liler Less than 1.5 1.5-85 Morz than 8 3
me/liter Less than 40 10-520 Mure than 520
ol Nurmal range. 6 5-8 4 - -
Adaeptird frum 3 & tarnham. R 5 Avers,and R F Hasek, Water Quainty, Unneruty of Califutnie Dinvision of Agnicultural Science

Leaitet 2948 (1477,

)
Loweener atinn s trlated 1o tvoe ol probLlem and 1ts sevenity, Lut 1s mudified Ly circumstances of sonl, crop, and locality
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Project No.: 532-0123
loan No.: 532-T-046
AND
532-T-046a

Date: September 25, 1985

INTRODUCTION

The Crop Diversification and Irrigation Project (CDI)

started functioning officially from October 1985, to
reinforce the institutional capacity of Agro-21 Corporation
Limited to promote and develop private commercial
agricultural investment in Jamaica. one of the activities
of the CDI project was to rehabilitate and construct
irrigation infrastructure such as wells, canals, pumping
stations, fencing and storage facilities. On the
reorganization of the activities of the Agro-21 Corporation
Limited, with effect from Aapril 1, 1989, the CDI project was
merged with the National Irrigation Commission. The area of
activity is a part of the St. Catherine Plains mostly on the
western outskirts of Kingston where it is divided into five
(5) sub-areas which are designated as Project - A, Project =
B, Project - C (Horticulture), Project-C (small farmers'

area) and Project-E. Other areas of small farmer activity
include Hill-Run, and Bushy Park. The Hydrogeologist
working with the project executed the programme of
rehabilitating the old wells and constructing the new ones
and also carried out other hydrogeological activities all of
which are indicated below:

a) Three nld wells in Project-A were rehabilitated in
late 1985.

b) Fourteen (14) wells were constructed in Projects -
A, B, C (Horticulture) and E during the period
September, 1985 to February, 1988.

c) Six (6) old wells in Project-E and two (2) old
wells in Project-C (small farmers' area) were
tested for their yield and quality of water during
the period April, 1987 to February, 1988.

d) Four (4) observation wells were constructed in
coastal area to the east, south-east and south of
the project areas and one in the Hill-Run area to
monitor the quality of groundwater.

e) Two (2) exploratory wells were drilled in the
Hill-Run area tapping the limestone aquifer.

f) Water levels and quality of groundwater in the
general area were monitored.



as specified in the project document, environmental
monitcring of  the project activities will be the
responsibility of the Underground Water Authority which will
include monitoring of:

a) Water quality with respect to both salinity and
contamination by pesticides and other pollutants.

b) Groundwater extraction.

Monitoring of groundwater levels is necessary to relate any
changes in the quality of groundwater with extraction.
Monitoring of water levels and the quality of groundwater
and preparation of respective project reports were done in
collaboraticn with Underground Water Authority.

Major hydrological work carried out has been described in
the following reports:

1. Ramanamurty, D.V. December, 1988. A report on the

groundwater resources of horticzulture Project-C, Caymanas area,
St. Catherine Plains. Land Utilization Department, Agro-21

Corporation Limited, Kingstcn.

Contains reports on the construction, development and testing of
two wells viz. Watson Grove #3 and Riversdale #1 and the
recommended rates of extraction of groundwater from these wells.
Describes the chemical characteristics of water required for use
in horticulture and the suitability of groundwater in the area
for this purpose.

2. Ramanamurty, D.V., and B. Fernandez. March, 1989. A
report on the salinity of and groundwater in the alluvial
aquifer in parts of Bernard Lodge and Caymanas Areas and the
adjoining coastal area, St. Catherine Plains. Land Utilization
Department, Agro-z1 Corporation Limited, Kingston.

Contains chemical analyses data of groundwater from 38 wells in
the area; historical data from 1963 to 1982 and recent data from
1985 to 1988; shows areas of g:roundwater contamination with sea
watir and other pollutants.



3. Ramanamurty, D.V. May, 1989. A report on the groundwater

resources of Project-A, Bernard Lodge area, St. Catherine Plains.
National Irrigation Commission, Kingston.

Contains reports on testing of one old well, Half Way Tree #6,
reconstruction, development and testing of three old wells, Half
way Tree #4, #5 and Cookson #3 and construction, development and
testing of five new wells, Half Way T-<e #2, Cookson #4,
Newlands #2, #2A and #3, recommended rates of groundwater
extraction from the wells, chemical characteristics of water
required for irrigation and the suitability of groundwater for
this purpose.

4. Ramanamvrty, D.V. July, 1989. A report on the
groundwater resources of Project-B, Caymanas area, S§t. Catherine
plains. National Irrigation Commission, Kingston.

Contains reports on the construction development and testing of
wells, Cowpark-A, North Syndicate #2, South Syndicate #2, Naggo
Head and Guinep Pen and testing of old well, Cedar Grove #2,
recommended rates of groundwater extraction from the wells,
chemical characteristics of water for irrigation and suitability
of groundwater in the area for this purpose.

5. Ramanamurty, D.V. July, 1989. A report on the
groundwater resources of Project-E, Bernard Lodge area,
St. Catherine Plailns. National Irrigation Commission, Kingston.

Contains reports on the construction, development and testing of
three new wells Goshen #3A, Clifton #B, and Clifton #5 and
testing of 6 old wells, Limetree #1, Government Park, Clifton #3
Congrieve Park #4, salt pond #7, and Reidspen #1, recommended
rates of cgroundwater extraction from the wells, chemical
characteristics of water required for irrigation and suitability
of groundwater in the area for this purpose.

6. Ramanamurty, D.V. July, 1989. A report on the
groundwater resources of Project-C (small farmers area) , Caymanas
area, St. Catherine Plains. National Irrigation Commilssion,
Kingston.

Contains reports on testing of two old wells, Phoenix Park #1
and #3 and drilling of five coreholes, Lawrencefield, Riversdale
#2 and #3 Cowpark B and C.



7. Ramanamurty, D.V., K. Mulchansingh and B. Fernanaez.
July, 1989. A report on the ground water levels in garts of
Bernard Lodge and Caymanas areas and a3-01n1ng coastal area,
St. Catherine Plains. National Irrigation Commission, Kingston.

Contains water level data and hydrographs for 27 wells and
descriptions on the fluctuations in water levels.

8. Ramanamurty, D.V., and B. Fernandez. July, 1989. A note
on the salinity of and groundwater from Riversdale #1 well,
Caymanas_area, St. Catherine Plains. National Irrigation
Commission, Kingston. :

Contains chemical analyses results of water samples collected
from Riversdale #1 well from August, 1986 to March 1989 and
description on the changes in the quality of groundwater with
pumping time. Attempts to explain the unusually high
concentrations of sodium and chloride in water just at the
beginning of pumping.

9. Ramanamurty D.V.and B. Fernandez. July, 1989. A note
on the water levels and quality of groundwater from the observation
well at Hill-Run, St. C-therine Plains. National Irrigation
Commission, Kingston.

Contains water level data, hydrographs and chemical analyses
results of water samples from the Hill-run observation well.

Reports on the construction of five (5) observation wells along
the coast and in the Hill-Run area, and on the drilling of two
(2) exploratory wells tapping the limestone aquifer in the
Hill-Run area and on the organic contamination of groundwater in
parts of Bernard Lodge area have been issued by the Undexground
Water Authority under the titles listed below:

1. Fernandez, B. January, 1988. The drilling of monitoring
wells, South St. Catherine. Underground Water Authority,
Kingston.

The Crop Diversification Project on the South St. Catherine
all.vial plains, required high quality groundwater, necessitating
the replacement of older sand pumping wells. The quality of ground-
water must remain high and the monitoring well network is one early
warning system put in place to detect any changes in groundwater
quality. The five monitoring wells are aligned in a crescent between
the well field and the sea. Multi-level (piezometers) and single
level completion using 3" O pvc nave been constructed.

2. Fernandez, B. July, 1988. well completion report,
Hill-Run Drive #l1, exploratory Well, South St. Catherilne.
Underground water Authority, Kingston.




Contains drilling, and testing information. The hole was
drilled down to 200 ft. Groundwater from the well was highly
galine in the deep zone and moderately saline in the top zone.
The well was abandoned.

3, Fernandez, B. August 1988. Well completion report,
pepper Pot Drive exploratory well $2, Hill Run area, St. Catherine.
Unserground Water Authority, Kingston.

contains drilling and testing information. The hole was drilled
down to 80 ft. Testing could not be completed due to caving of
the hole and it was abandoned.

4. Fernandez, B. and D.V. Ramanamurty. July 1989. Ground-
water monitoring for organic contamination. Bernard Lodge, St.
Catherine Plains. Underground Water Autnority, Kingston.

Six water samples one each from six wells in and around the
project areas were analysed. Concentration of organophosphorous
pesticides in the groundwater were below the detectable limit.
Concentration of organochlorine pesticides were also less than
the detectable limit except in one sample.

Facilities extended by Agro-21 Corporation Limited, Underground
Water Authority and National Irrigation Commission Limited, in
furtherance of the work and in the preparation of the reports
are gratefully acknowledged.
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St. Catherine Flains
Cavmanas Area — Froject H
Report on the construction of well
Cow Fark — A

Corehole Drilling

A corehole af 7" dirameter was drilled down to a depth
of 100 feet by the Caribbean Boring and Diamond
Drilling Limited., kingston, with a Boyles—37 rotary
rig, from July 70, to August 1, 1983. Core samples
were obtained at every 2 feet interval by split-spoon
sampling method. The litholagical log of the corehole

is given wn Table 1.

Sieve Analyses of Aguifer Samples

The litholngical log of the corehole showed that only
one aquifer occurs between 26 ft. and 36 ft. Three
samplies of the aquifer material from depths 46 ft. to
43 ft, B0 ft. to 56 ft. and 54 ft. to 36 ft. were
subjected to sieve analyses and the results are given
in Table 2. The sieve analyses curves are shown 1in
Fig. L. The agquifer material appears to be fairly
uniform fron top to bottom and consists mostly of fine
to very coarse grained sand with 25% Lo I04 of fine
gravel and about S% of very fine silty sand and clay.

Well Design

The slot size of the well screen and the composition of
the gravel pack material were worked out, using the
sieve analyses curves. Six times the 70% retention
size of the finest sample (0.020") was considered as
the 70% retention size aof the gravel pack material and
with this point as origin & curve was developed with a
wniformity co-efficient of less than 2.5 to represent
the composition of the gravel pack material. The
gravel pack curve is also shown in Fig. 1. The gravel
pack material consisted mostly of rounded to
sub-rounded hard material like guartz, granita, etc.
with a little limestone. The gravel size ranged from
0.094" to O.250". Q0% retention size of the gravel
pack material (0.100") was selected as the slot size of
the screen.

The well assembly was of 14" diameter and consisted of
52 ft. of 0.37%" thick seamless plain casing and 13 ft.
of 204 stainless steel non-clogging type well screens
0f slot size O.L00" (Manufactured by Johnson Division,
UJ.S.A.). Though the thickness of the aquifer i3 36
ft.., beginning from 20 ft. below ground level, only 173
ft. of 1t from 41 ft. to 54 ft. was Lapped so as to

* A replacement well for Belmore #1
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keep the top screen below the pumping water level. The
bottom of the well assembly was sealed with a 0.I73"

~

thick steel plate. The well design is shown in Fig Z.

Well Construction

The well was constructed by the Underground Water
Authority, Hope Gardens, kKingston &, using A Davey 1500 .
direct roctarv rig.

Drilling of =« Z4" diameter hole was started on July =,
1986. After drilling down to 20 ft., the diameter of
the hole was reducs=d to 22" and the drilling progressed
down to the targeted depth of &6 ft. by July 7. The
well assembly was lowered into the nole on July 8, and
gravel packing of the well was done on the same day.
The gravel lavel 1n the well was kept at 20 ft. A
temporary casing af 24" diameter and 20 ft. length was
lowered into the well on July 9, so as to prevent the
collapse af the top section of the well (not packed
with gravel) during development and testing. The rrig
and drilling egquipment were removed from the site
between July 10 and 14, 1986.

Well Development

The well was developed and tested by Jamaica Wells and
Services I.td., 7 Rallatar Avenus, kingston 10. A
percussion rig was used for conducting these
operations. e well was developed for a total of 107
hours by swrging with a surqge block and bailing (48
hours) with air compressar (27 hours) and with a
turbine pump (22 hours). Two bags (100 lbs each) of
~zsodium hexa metaphaosphate were used Jduring tha
development to disperse the clay fractions. @an account
of the development operations 1s gL.en below:

Meihod of Mo. of
Date Development Hours
a. July 21-27 Surging with a surge 24

block and bailing with
A bailer.

b. July 24-28 With an alr compressor 27
using an 8" =duchor pipe
and 1 1/4" alr pipe.

c. July Z0O-71 As at (a) 24
Aug. 1

d. Aug. 2, I, 4 Turbine pump 32
and 6.

At the end of the development operations the vield of
the well was around 340 gpm far a pumping water level
of 42 ft.
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Step Drawdown Test

A step drawdown test was conducted on August 7. 19864
with discharge rates of 310, 415, 500 and 340 gpm, the
duration of =2ach step being 2 hours. The test data is
given in Table T and the data plot is given as Fig. Z.
Calculations of formation loss, well loss and well
efficiency are shown 1n Table-4. The well less
co~afficiant of 0.0 min2/mS indicates that the well is
properly construcktsd. The performance of the well 1is
steady throughout Lhe test.

Time Drawdown Taost

A time drawdown t2st was conducted from August 8 to 10
for 50 hours at 3 discharge rate of 320 gpm. The
staticwater level was 22.68 ft. and the pumping water
level stabtilized around 42 ft., after I35 hours of
pumping. The test data 1s given in Table 9 and the
time vs drawdown qraph and the t/t’' vs the residual
drawdown graph are shown 1in Figs 4 and 9 respectively.
The transmizsivity of the formation as calculated by
the drawdown and recovery methods is 18%x10* gpd/ft
and 1963110 nqpd/ft respectively.

DQuality of Water

Chemical analyses results of T water samples collected
from the well during the time drawdown test are given
in Table &.

Rate of Abstraction

1t is seen from the time drawdown htest data that the
well can yield steadily at the rate of 520 gpm for a
pumping water level of about 42 ft. which is about 5

ft.. below sea level. If the well is pumped at the rate

af 400 gpm, the pumping water level would be around 33
ft. a foot abave the se2a level. The abstraction from
the well may therefore be limited to 400 gpm which is

also within the licensed capacity of 450 gpm for the
well.

Grouting of thie Well

During the development and testing of the wall, the
gravel level in the annular space between the tempotrary
rasing of 24" dia. and the well assembly was maintained
around 18 ft. below ground leval. After the
time-drawdown test was over, the temporary casing was
pulled out and a 4" dia. pvc pipe of 20 ft. length was
installed in the annular space., driven a foot into the
gravel and then filled with gravel. The purpose of
this pipe is to monitor the gravel level in the well



from time to time. The annular space was then grouted
with cement concrete.

(The measure used is US gallons. The depths indicated are
helow ground lavel)}.
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TABLE 1

ST. CATHERINE PLAINS

CAYMANAS AREA

LITHOLOGICAL LOG OF COREHOLE

THICKNESS
(FT)

L4

COWPARK A

DESCRIPTION

Top soil and brown silty sand.

Dark brown Tclay.

Brown fine to medium grained sand with silt.
'Stiff dark brown silty clay.

Brown fine silty and clayey sand.

Brown fine to very coarse sand with some
gravel, slightly silty and clayey

Brown silty clay.

Brown silty clay with some sand.

Brown silty clay with some fine to coarse
sand mixture at 80 - 86 feet, 88 - 90 feet

and 92 -94 feet.

Stiff brown silty clay.



SIEVE ANALYSIS RESULTS OF AQUIFER SAMPLES

ST. CATHERINE PLAINS

Table -2
(CUMMULATIVE PERCENT RETAINED)
LOCATION: COWPARK — A COREHOLE AREA: | CAYMANAS AREA - PROJECT "B"
SERIAL | * SIEVE % MESH OPENING DEPTH RANGE (FT.)

NO. NO. (INCH) 1) 46-48 2) 50-52 3)54-56

A B o A B o A B C
1 6 0.132 31.3 31.3 17.7 9.7 9.7 7.6 19.4 19.4 11.5
2 8 0.094

18.2 49.5 28.0 8.0 17.7 13.8 10.9 30.3 18.0

0.066
3 12 18.0 67.5 38.3 9.1 26.8 21.0 13.1 43.4 25.8
4 16 0.047 23.7 91.2 51.7| 15.9 42.7 33.4 18.8 62.2 37.0
5 20 0.033 21.5 112.7 63.9| 19.5 62.2 | 48.7 20.3| 82.5 49.1
6 30 0.023 17.6 130.3 73.9| 20.0 82.2 64.4 21.8| 104.3 62.1
7 40 0.016 16.3 146.6 83.2 | 20.4 102.6 80.4 24.7] 129.0 '76.8
8 50 0.012 10.4 157.0 89.1| 12.4 115.0 90.1 14.5| 143.5 85.5
9 70 0.008 7.8 164.8 93.5 6.5 121.5 95.2 10.2| 153.7 91.6
10 100 0.006 4.8 169.6 96.2 2.9 124.4 97.5 5.7{ 159.4 95.0
11 PAN 6.6 176.2 100 3.2 127.6 100 8.4 167.8 100
* J.S.S. Sieve Series
(Analysed by Alex Campos and D.V. Ramanamurty) A= Weight retalned‘ln grams)
B+ Cummulative weight retained(in grams)
C= Cummulative percentage retained
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TABLE 4

ST. CATHERINE PLAINS
COW PARK A

Calculation of Formation Loss, Well Loss and Well Efficiency
from Step-Drawdown Test Data

Step Discharge (Q) Drawdown (SW) SW/Q Formation Well Loss Calculated Well Specific
No. Usgpe | 13 /min Ft. m (m2/min) Loss (BQ) (CQ2) Drawdown2 Efficiency Capacity
(BQ + CQ%) (usgpm/ft)
1 310 1.17 9.98 3.04 2.60 2.63 0.41 3.04 86.5 31.0
2 415 1.57 14.11 4.30 2.74 3.53 0.74 4.27 82.0 29.4
3 500 1.89 17.41 5.30 2.80 4.25 1.07 5.32 80.0 28.7
4 540 2.04 19.15 5.83 2.80 4.59 1.25 5.84 78.1 28.2

From the Graph (Figure 3 )

Formation loss coefficient (B) = 2.25

Well efficiency = BQ x 100
Well loss coefficient (C)- .30 SW

|
o



Table 5

St._Catherine Plains

St.

P-1
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CAYMANAS, PROJECT 'B'
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Pumping Test Data (Continued)

Table 5

P-5
Location: COWPARK - A Recovery Data
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Table 5

Pumping Test Data (Continued)

P-6
Location: COWPARK - A Recovery Data:
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Table 6

Chesical Analyses of Water Saspies

frea: Caymanas Area - Project 'B'

Location: Cow Park-A
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SIEVE ANALYSIS CURVES

Location: cowpark A. Curehole
Depth Range: (ft.)
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ST. CATHERINE PLAINS
CAYMANAS AREA - PROJECT 'B'
REPORT ON THE CONSTRUCTION OF WELL - GUINEP PEN

COREHOLE DRILLING

A corehole of 2" diameter was drilled down to a depth
of 106 ft. by Caribbean Boring and Diamond Drilling
Limited, Kingston, with a Boyles-37 rotary rig from
September 27, 1985 to October 7, 1985. Core samples
were obtained at every 2 ft. interval by split-spoon
sampling method. Lithological log of the corehole is
given in Table-1.

SIEVE ANALYSES OF AQUIFER SAMPLES

Lithological 1log of the corehole showed that two
aquifer zones occur one between 40 ft. and 50 ft. and
the other between 80 ft. and 100 ft. Three represen-
tative samples of aquifer material from depths of 42
ft. to 44 ft.,, 82 ft. to 84 ft. and 98 ft. to 100 ft.
were subjected to sieve analyses and the results are
given in Table-2. Sieve analyses curves are shown in
Fig. 1. The composition of the aquifer material in the
upper zone is uniform throughout the thickness. It
consists mostly of fine to very coarse grained sand and
gravel upto 0.25" in size, the latter forming about 20%
of the material. The aquifer material in the lower
zone is finer in the upper part than in the lower part
where it is mostly medium to very coarse grained sand
with gravel (upto 0.375" in size) forming about 50% of
the material.

WELL DESIGN

Using the sieve analyses data, slot size of the well
screens and composition of the gravel pack material
were worked out. Six times the 70% retention size of
the finest sample (the only sample for the upper
aquifer and from depth 82 ft. - 84 ft. for the lower
aquifer) was considered as the 70% retention size of
the gravel pack material and with this point as origin
a curve was developed with a uniformity co-efficient of
less than 2.5 to represent the composition of the
gravel pack material.

A replacement well for Belmore #2



The gravel pack curve is also shown in Fig 1.
Specifications of the gravel pack material are given
below:

Size ' Percentage
Upper aquifer 0.094" - 0.250" 50
0.250" - 0.375" 30
0.375" - 0.500" 20
Lower aquifer 0.066" - 0.094" 30
0.094" - 0.250" 50
0.250" - 0.375" 20

The material consisted mostly of rounded to sub-rounded
hard material 1like quartz and granite with a little
limestone impurity. Ninety percent retention size of
the gravel pack material was selected as the slot size
of the well screens i.e. 0.150" for the upper zone and
0.080" for the lower zone.

The well assembly was of 14" diameter and consisted of
77 ft. of 0.375" thick steel seamless plain casing and
30 ft. of 304 stainless steel non-clogging type well
screens (10 ft. of 0.150" slot size and 20 ft. of
0.080" slot size) manufactured by Johnson Division,
U.S.A. The bottom of the assembly was sealed with a
steel plate. The well design is shown in Fig 2.

WELL CONSTRUCTION

The well was constructed by Underground Water
Authority, Hope Gardens, Kingston, using a Davey=-1500
direct rotary rig. Drilling operations were started on
July 15, 1986, and completed only July 23, 1986 at the
targeted depth of 106 ft. The diameter of the hole
was 24" down to 20 ft. and 22" below that depth. The
well assembly was lowered on July 24 and gravel packing
was done on the same days. The gravel level was kept
at about 18 ft. below ground level. Temporary casing
of 24" diameter and 20 ft. length was installed in the
well on July 25 (keeping one foot of the casing above
ground level) so as to prevent any collapse of the top
section of the well that was not packed with gravel,
during development and testing. The rig and equipment
were moved toc North Syndicate #2 well site by August 6,
1986.

WELL DEVELOPMENT

The well was developed and tested by Jamaica Wells and
Services Limited, 3 Ballater Avenue, Kingston 10. A
percussion rig was used for conducting these
operations.



The well was developed for a total period of 120 hours
by surging with a surge block and bailing (48 hours)
with an air compressor (53 hours) and with a turbine
pump (19 hours) . Two bags of sodium hexa-
metaphosphate (100 1bs. each) were used during the
development to disperse the clay fractions. An account
of the development operations is given below:

Date Method of Development No. of hours

a) Aug. 14-18 Surging with a surge block 32
and bailing

b) Aug. 19-21 With an air compressor 19
using an 8" eductor pipe
and 1 1/4" air pipe

c) Aug. 22-24 as at (a) 16
d) Aug. 25-29 as at (b) 34
e) Sept. 1-2 with a turbine pump 19

At the end of the development operations the yield of
the well was around 700 gpm for pumping water of about
32 ft.

STEP-DRAWDOWN TEST

A step-drawdown test was conducted on September 9,
1986, with discharge rates of 460, 504, 624 and 700 gpm

the duration of each step being 2 hours. The test data is
given in Table-3. Calculations of formation loss, well loss

and well efficiency are shown in Table-4. The well loss

co-efficient of 0.20 min /m indicates that the well is

properly constructed and developed. The performance of the

well is steady throughout the test.

TIME-DRAWDOWN TEST

A time-Crawdown test was conducted for a period of 72
hours from 10:10 a.m. on September 7, 1986 at a
discharge rate of 620 gpm. The static water level was
17.91 ft. and the maximum drawdown was 13.39 ft. The
drawdown in the period from 56 hours after pumping
started t. the end of the test was around 13 ft. The
specific capacity works out to 46 gpm/ft. The test
data is given in Table-50 and the time-drawdown and
t/t' vs drawdown graphs are given in Fig 3. and Fig 4.
respectively. The transmissivity of the formation
works out to 130 x 10 gpd/ft. by the drawdown method
and 81 x 10 gpd/ft. by the recovery method.

K



8. QUALITY OF WATER

Chemical analyses results of two water samples
collected during the time-drawdown test are given in

Table-6.

9. RATE OF ABSTRACTION

The time-drawdown test was conducted at the rate of 620
gpm and the performance of the well was fairly steady.
However, the rate of abstraction from the well may be
limited to 500 gpm which is the licensed capacity of
the well.

10. GROUTING OF THE WELL

puring the development and testing of the well the
gravel level in the annular space between the temporary
casing of 24" diameter and the well assembly was
maintained around 18 ft. After the time drawdown test
was over, the temporary casing was pulled out and a 3"
diameter pvc pipe of 20 ft. length was installed in the
annular space, driven a foot into the gravel and then
filled with gravel. The annular space was then grouted
with cement concrete.

(The measure used is US gallons. The depths indicated are
below ground level)
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ST. CATHERINE PLAINS

CAYMANAS AREA

TABLE -1

LITHOLOGICAL LOG OF COREHOLE

GUINEP PEN

DEPTH RANGE THICKNESS
(fr) (fr)
0 -4 4
4 - 20 16
20 - 24 6
26 - 40 14
40 - 50 10
50 - 52 2
52 - 54 o2
54 - 56 2
56 - 64 8
64 - 72 8
72 - 74 2
74 - 80 6
80 - 94 14
94 - 100 6
100 - 106 6

DESCRIPTICH

Brown silty top soil
Brownish grey silty fine grained sand
Brownish grey fine silty sand and clay

Brownish grey medium to fine grained
silty sand with some clay and
occasional coarse grained sand and
gravel.

Fine to very coarse grained sand with
about 207 gravel (up to 0.25" in size) and
a little silt.

Medium to coarse grained sand and
stiff brown clay.

Stiff dark brown clay.

Brown silty fine sand and stiff
dark brown clay.

Stiff brown sandy silty clay.

Brown silty sandy clay with a
little gravel.

Yellowish brown silty clay (moist).

Brownish grey, medium to coarse
grained sand, with a little gravel
and much clay.

Brownish gray fine to very coarse grained
sand with about 207 of angular gravel
(up to 0.375" in size) and a l1ittle silt

Brownish grey medium to very coarse
grained sand with about 507 of gravel
(upto 0.375" in size) slightly clayey

Brownish grey medium to coarse grained
sand with much clay; last one foot
stiff brown clay.



St. Catherine Plains

Sieve Analysis Results of Aquifer Samples

Location: Guinep Pen Corehole

Area:Caymanas Project 'B’

Table~-2

x
SERIAL €s1EvE MESH OPENING DEPTH RANGE(FT.)
NO. 42 - 44 82 - 84 98 - 100
A B C A B. C A B C

1. " .

3/8 375 _ _ - 3.2 | 3.2 | 1.4 16.7| 16.7] 6.2
2. 187

4 L4l 14 5.6 13.5 116.7 | 7.5 55.4) 72.1} 26.6
3.

8 94 42 0l 534] 26.3 26.9 [43.5 119.5 58.3 [130.4| 48.2
4. 66

12 21,5 749] 36.9 18.4 |61.9 |27.6 35.90166.3] 61.4
5.

16 47 41.24 116.1 57.2 21.8 (83.7 [37.4 31.44197.7{ 73.90
6.

20 13 27.2 1433} 70.6 23.8 107.5 [48.1 27.40225.1) 83.2
7. .

10 23 20.4 164.1 80.8 24.4 N31.9 |58.9 21.6d246.71 91.1
8.

40 16 14.5| 178.6] 87.9 D4.3 [156.2 169.8 12.1q258.8 | 95.6
9.

50 12 8.5]187.1] 92.1 16.2 h72.477.1 6.00264.8 | 97.8
10. 100 6 10.11197.21 97.1 42 .4 Rl4.8 p6.1 4.2 269.0] 99.3
11. PAN 5.90] 203.1}00.0 8.8 P23.6 1100.0 1,70R70,7 1100.,0

* Thousandth of an Inch
@ U.S.S. Sieve Series
(Analysed by Jamaica Engineering

Kingston)

& Technical Services Ltd,

A = Weight retained (grams)

B = Cummulate weight retained "
C = Cummulative percentage retained
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St. Catherine Plains

St.

Page 1

-Drawdown Test Data

Step-Dr

Project "B"

Caymanas

Area:

Guinep Pen
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St. Catherine Plains

St.

Step-Drawdown Test Data (Continued)

SWL - 19.96 ft.

¢ Guinep Pen

Location
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Catherine Plains

Step-Drawdown_Test Data (Continued)
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TABLE 4

ST. CATHE"INE PLAINS
GUINEP. PEN

Calculation of Formation Loss, Well Loss and Well Efficiency
from Step-Drawdown Test Data

Step Discharge (Q) Drawdown (SW) SW/Q Formation Well Loss Calculated Well Specifiec
No. Usgpm | 3/min Ft. m (mZ /min) Loss (BQ) (€Q2) Drawdown2 Efficiency Capacity
‘ (BQ + CQ%) (Usgpm/ft)
1 460 1.74 B.46 2.58 1.48 2.00 0.61 2.61 77 54.4
2 504 1.91 9.84 3.00 1.57 2.19 0.73 2.92 75 51.2
3 624 2.36 12.34 3.76 1.59 2.71 1.11 3.82 71 50.6
4 700 2.65 13.74 4.19 1.58 3.05 1.40 4.45 69 50.9

From the Graph (Figure 3 )

Formation loss coefficient (B)
Well loss coefficient (C)

nou
=
=
w

Well efficiency = BQ x 100
SW
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CAYMANAS PROJECT "B"

Catherine Plains
Area:
Orfice g

Pumping Test Data-

St.

GUINEP PEN
Static Water Level 19.91 ft below M.P. which is about 2 ft above G.L.

Diameter- Discharge Pipe g
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Table-6

Chemical Analyses of Water Sasples

Area; CAYMANAS - PROJECT 'B'

GUINEP PEN

Location:
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(Analysis by Jamaica Bauxite Institure, Kingsion)
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SIEVE ANALYSIS CURVES

Location: Guineppen Corehole
Depth Range: (ft.)

1) 42-44 (Upper Aquifer)
2) 82-84 (3) 98-100 (Lower Aqifer)
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UPER AQUIFER

1.

o

707 retention size of the
sample = (.033"

707 retention size of the
gravel pack material

= 0.033" x 6 = 0.198"

Slot size of the screen

(907 retention size of the
gravel pack material) = 0.150"

Uniformity coefficient of
the sample = 4.6

LOWER AQUIFER

Finest sample is #2

707 retention size of the
sample =0.016"

707 retention size of the
gravel pack material
= 0.016" x 6 = 0.096"

Slot size of the screen
(907 retention size of the
gravel pack material) = 0.080"

Uniformaity coefficient

of the sample = 5.7
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ST. CATHERINE PLAINS
CAYMANAS AREA - PROJECT 'B'
REPORT ON THE CONSTRUCTION OF WELL - NAGGO HEAD *

COREHOLE DRILLING

A corehole of 2" diameter was drilled down to a depth
of 110 ft. by Caribbean Boring and Diamond Drilling
Limited, Kingston, with a Boyles-37 rotary rig from
September 20 to 26, 1985. Core samples were obtained
at every 2 ft. interval by split-spoon sampling method.
Lithological log of the corehole is given in Table-1.

SIEVE ANALYSES OF AQUIFER SAMPLES

Lithological log of the corehole showed that two
aquifer zones occur one between 32 ft. and 46 ft. and
the other between 75 ft. and 106 ft. Three representa-
tive samples of aquifer material from depths of 38 ft.
to 40 ft., 84 ft. to 86 ft. and 94 ft. to 96 ft. were
subjected to sieve analyses and the results are given
in Table-2. Sieve analyses curves are shown in Fig 1,
Composition of the aquifer material is more or less the
same in both the aquifer zones. It consists mostly of
fine to very coarse dgrained sand with about 20% of
gravel upto 0.375" in size.

WELL DESIGN

Using che sieve analyses data, the slot size of the
well screens and the composition of the gravel pack
material were worked out. Six times the 70% retention
size of the finest sample (38-40 ft. depth) was
considered as the 70% retention size of the gravel pack
material and with this point as origin a curve was
developed with a uniformity co-efficient of less than
2.5 to represent the composition of the gravel pack
material. The gravel pack curve is also shown in
Fi¢g 1. Specifications of the gravel pack material are
given below:

Size Percentage
0.047" - 0.094" 40
0.094" - 0.250" 60

The material consisted mostly of rounded to sub-rounded
to hard material like quartz and granite with a 1little
limestone impurity.

A replacement well for Cedar Grove #1



Ninety percent retention size of the gravel pack
material (0.060") was selected as the slot size of the
well screens.

The well assembly was of 14" diameter and consisted of
79 f+. of 0.375" thick steel seamless plain casing and
32 ft. of 304 stainless steel non-clogging type well
screens of slot size 0.060" (manufactured by Johnson
Division, U.S.A.) The bottom of the assembly was
sealed with a steel plate. The well design is shown in
Fig 2.

WELL CONSTRUCTION

The well was constructed by Caribbean Boring and
Diamond Drilling Limited, Kingston using a Mayhew-1500
direct rotary rig. Drilling operations were started on
July 9, 1986, and completed on July 11, 1986. The
diameter of the hole was 24" down to 20 ft. and 22"
below that depth. The well assembly was lowered into
the hole on July 13, but it did not go below 33 ft.

The hole was therefore abandoned and another hole was
drilled about 15 ft. to the north of the first one.
Drilling cperations were started on July 16 and
completed on July 19. Well assembly was lowered into
the hole on July 23. The hole was then washed with
water on July 24 and gravel packing was done on July 24
and 25. The gravel level was kept at about 18 ft.
below ground level. Temporary casing of 24" diameter
and 20 ft. length was installed in the well on July 26
(keeping one foot of the casing above ground level) so
as to prevent any collapse of the top section of the
well that was not packed with gravel during development
and testing. The rig and equipment were moved to the
South Syndicate #2 well site by July 28, 1986.

WELL DEVELOPMENT

The well was developed and tested by Jamaica Wells and
Services Limited, 3 Ballater Avenue, Kingston 10. A
percussion rig was used to conduct these operations.
The well was developed for a total period of 141 hours
by surging with a surge block and bailing (67 hours)
with an air compressor (56 hours) and with a turbine
pump (16 hours) from August 26, 1986 to September 18,
198¢. An account of the development operations is
given below:

No. of

Date Method of Development Hours

a) Aug. 26-29 Surging with a surge block and 32

bailing



b)

c)
d)

e)

No. of

Date Method of Development Hours
Sept. 2-8 With an air compressor using 40

" an 8" eductor pipe and 1 1/4"
air pipe

Sept. 9-15 As at (a) 37
Sept. 16-19 As at (b) 16
Sept. 21-22 with a turbine pump 16

At the end of the development operations the yield of
the well was around 600 gpm for a pumping water level
of about 45 ft.

STEP-DRAWDOWN TEST

A step-drawdown test was conducted on September 23,
1986, with discharge rates of 420, 496, 576 and 624 gpm
the duration of each step being 2 hours. The test data
is given in Table-3 and the data plot is given as

Fig 3. cCalculations of formation loss, well loss and
well efficiency are shown in Table-4. The well loss
coefficient of 0.8 min2/m5 indicates mild clogging of
the well.

TIME-DRAWDOWN TEST

A time-drawdown test was conducted for a period of 51
hours beginning at 10 a.m. on September 25, 1986, and
ending at 1 p.m. on September 27, 1986, at a discharge
rate of 504 gpm. The static water level was 17.84 and
the pumping water stabilized around 38 ft. after 12
hours of pumping. The specific capacity works out to
22 gpm/ft. The test data is given in Table-5 and the
time vs drawdown graph and t/t' vs drawdown graph are
given as Fig 4 and Fig 5 respectively. The
transmissivity of the formation as calculated by the
drawdown and recovery methods is 156 x 103 gpd/ft. and
140 x 103 gpa/ft. respectively.

QUALITY OF WATER

Chemical analyses results of 3 water samples collected
during the time-drawdown test are given in Table-6.



9. RATE OF ABSTRACTION

It is seen from the time-drawdown test data that the
well can yield steadily at the rate of 500 gpm. The
abstraction from the well may therefore be limited to
500 gpm which is also the licensed capacity of the
well,

10. GROUTING OF THE WELL

During the development and testing of the well, the
gravel level in the annular space between the temporary
casing 24" dia. and the well assembly was maintained
around 18 ft. below ground level. After the
time-drawdown test was over, the temporary casing was
pulled out and a 4" dia. pvc pipe of 20 ft. length was
installed in the annular space, driven a foot into the
gravel and then filled with gravel. The purpose of
this pipe is to monitor the gravel level in the well
from time to time. The annular space was then grouted
with cement concrete.

(The measure used is US gallons. The depths indicated are
below ground level).
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Table-1

St. Catherine Plains

Caymanas Area

Lithological Log of Corehole

Naggo Head
Depth Range Thickness
(Ft.) (Ft.) Description
0-6 6 Top soil and brown silty sand with a little clay.
6-10 4 Brown silty and clayey sand.

10-15 5 Dark brown silty clay with a little fine to coarse
grained sand.

15-32 17 Dark brown stiff silty clay with some fine to
coarse grained sand.

32-46 14 Brown very fine to very coarse grained sand with
about 207 of angular gravel (upto 0.375" in size)
and a little silt and clay

46-49 3 Stiff brown sandy clay. .

49-58 ' 9 Brown fine to coarse grained sand with much of

' clay.

58-60 2 Hard brown silty clay with coarse grained sand
at the bottom.

60-75 15 Stiff brown to dark brown clay silty and sandy.

75-87 12 Brown very fine to very coarse grained sand with
about 20% of angular gravel (upto 0.25" in size)
and a little silt and clay

87-90 3 Stiff brown caly, slightly sandy and silty.

90-106 6 As at 753--87 ft.

106-110 4 Stiff dark brown silty clay.



St. Catherine Plains

Sieve Analys s Results of Aquifer Samples

Table-2

Location: NAGGO HEAD COREHOLE Area: CAYMANAS PROJECT 'B'
SERIAL @ SIEVE | MESH OPENING DEPTH RANGE (FT.)
NO. NO. (INCH) 38-40 84-86 94 - Y6
A B C A B C A B C A C

1. o 0.500 - - |- - - - - - -

2. 3/8" 0.375 6.2 | 6.2] 4.7 - - - - - -
3. 4 0.187 7.1 | 13.3] 10.1] 4.6 4.6 | 36) ool o gl o ¢
4, 10 0.078 15.8 | 29.1} 22.0|18.6 |23.2} 18.018.0} 26.8[20.0
3. 16 0.047 12.3 | 4l.4| 31.3}18.2 J4l.4) 32.412.8! 39.6| 2.6
6. 30 0.023 25.3 | 66.7} 50.4 31.1 |72.5!1 56.12 31.41 71.0153.1
7 >0 0.012 30.01 9.7} 73.1) 22.8 |95.3| 73.927.8| 98.8|73.9
8. 80 0.007 14.4111.1| 84.0112.2 J07.5{83.413.5|112.383.9
9. 100 0.006 4.5{115.6f 87.4] 3,5 N11.0| 8.1} 5 11i17.4{87.8
10. 200 0.003 8.7 124.3| %.0 8.8 m9.8| 2.9]11.2! 128.6/96.2
It PAN - 7.9132.2{ 100.0 9,1 128.9{100.Q s5.1|133.7000 .0

@ U.5.5. Sieve Series

(Analysed by Jamaica Engineering & Technical Services
Ltd., Kingston)

A - weight retained (grams)

B - cumulative weight retained (grams)
C - cumulative percentage retained



Table-3
Page 1

ins.

Plains

Area: CAYMANAS

Orfice 7

St._Catherine Plains

St.
SteB-Drawdown Test Data

Diameter- Discharge Pipe 8 ins.
Static Water Level 20.00 ft.

Location: NAGGO HEAD
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ST. CATHERINE PLAINS

NAGGO HEAD _

TABLE 4

Calculation of Formation Loss, Well Loss and Well Efficiency

from Step—Drawdown Test Data

Step Discharge (Q) Drawdown (SW) SW/Q Formation Well Loss Calculated Well Specific
No. USgpm |43 /min Ft. o (m2/min) Loss (BQ) (€Q2) lz;gwioggz) Efficiency ';;gz;;;.\frt)
1 420 1.59 15.08 | 4.60 2.89 2.46 2.02 4.48 55 27.8
2 496 1.88 19.12 5.83 3.10 2.91 2.83 5.74 51 25.9
3 576 2.18 24.00 7.31 3.35 3.35 3.80 7.18 47 24.0
4 624 2.36 26.00 | 7.92 3.35 3.66 4.46 8.12 45 24.0

From the Graph (Figure 3 )

Formation loss coefficient (B) = 1.55
Well loss coefficient (C) = 0.80

Well efficiency = BQ x 100
SW
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Pumping Test Data (Continued)
Location: NAGGO HEAD Recovery Data:
DATE TIME TIME SINCE TIME SINCE DEPTH TO RESIDUAL
(HOUR) PUMPING PUMPING WATER DRAWDOWN /t!
STARTED -t | STOPPED - t' ! (ft.) (ft) tt
{(MINUTES) (MINUTES)
2./9/84 1 300 PUMP I NG STOPPETD
J - 4
% 3061 | | 30.00 10.16 3061
3062 2 23.00 3.16 1531
3063 ! 3 21.54 1.70 1021
1 3064 4 20.83 0.99 766
_____ 1 —_
: i 3065 5 20.66 0.82 613
5 3066 6 20.51 0.67 511
Ot SO SN S W
| 3067 7 20.42 0.58 438
3068 8 20.33 0.49 383
.
i
3069 9 I 20.31 L 0.47 341
. 3
3070 10 20.25 0.4l 307
. |
|
] 3071 11 20.20 I 0.36 279
-— A
I 3072 12 20.16 0.32 256
_______ 4__ %___ e ———
| 3073 13 20.12 0.28 236
* 3074 14 20.08 0.24 219
{3075 15 20.00 0.16 205
% ———d J
I 3077 17 20.00 0.16 181
d
1
3078 18 20.00 0.16 171
3079 19 20.00 0.16 162
3080 20 20.00 0.16 154
3085 25 19.92 0.08 123
pup— -
3090 30 19.92 0.08 103
J\'
\)
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Pumping Test Data (Continued)
Location: Recovery Data:
DATE TIME TIME SINCE TIME SINCE DEPTH TO RESIDUAL
(HOUR) | PUMPING PUMPING WATER DRAWDOWN t/t!
STARTED -t STOPPED - t' dt.) (ft)
(MINUTES) (MINUTES)
29/9/86 3095 35 19.92  { 0.08 88
j 3100 I 40 1 19.92 0.08 77
j ] 3105 45 119,92 1 0.08 69
j ] 3120 60 19.92 0.08 52
j 3135 P75 | 19.88 0.04 41
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SIEVE ANALYSIS CURVES

Location: Naggohead Corehole

Depth Range: (ft.)
1) 38-40 (2) 84-86 (3) 94-96
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ST. CATHERINE PLAINS
CAYMANAS AREA - PROJECT 'B'
REPORT ON THE CONSTRUCTION OF WELL

NORTH SYNDICATE

INTRODUCTION

North Syndicate well is at the extreme western end of
the area. The well record was obtained from the
Underground Water Authority (formerly Water Resources
Division) and is given as Table-1. This well was

constructed in July 1957, wusing perforated casing and
coarse gravel. It used to pump sand and therefore the
land surface around it collapsed in course of time
forming a big depression. It was not in use for a long
time and was filled below 34 ft.

In July 1985, attempts were made to clean the well and
test it for the vyield and water quality. Caribbean
Boring and Diamond Drilling Limited, Kingston, carried
out the cleaning operations from July 23 to 26, 1985,
using a Mayhew-1300 direct rotary rig. The well could
be cleaned down to 43 ft. with a 14" diameter drill
bit. The diameter of the well appeared to have
narrowed below 43 ft. and only a 6" dia. bit could be
used to clean the well down to 54 ft. At this depth
hard material was encountered which sounded like a
metal. The well, therefore, could not be cleaned down
to the original depth of 61 ft. The material which
filled the well consisted of sand, dravel and small
pieces of limestone and cement concrete. It was
gathered from the cleaning operations that the well was
not straight and therefore it was decided to abandon
the well and construct a replacement well.

DRILLING OF COREHOLE #1

A corehole of 2" diameter was drilled down to 104 ft.
at a location about 200 ft. to the south east of the
well by Caribbean Boring and Diamond Drilling Limited,
Kingston, from August 16 to 21, 1985, with a Boyles-37

rotary rig. Core samples were obtained at 2 ft.
intervals, by split spoon sampling method.
Lithological log of the corehole is given in Table-2.
Two aquifer zones occur - one from 42 ft. to 57 f¢t.

and the other from 84 ft. to 100 ft. The aquifer
material consists mostly of medium to very coarse
grained sand with angular to sub-rounded gravel upto
0.5" in size forming as much as 50% of the material.

* A replacement well for North Syndicate #1



In the lower =zone there are some layers of finer
materials. Six samples of aquifer material, three from
each of the two zones were subjected to sieve analyses
and the results are given in Table-3 and the sieve

analyses curves are shown in Fig. 1.

DRILLING OF COREHOLE #2

As the location of corehole #1 was somewhat away
from the underground pipeline, another corehole was
drilled at about 1800 ft. southeast of corehole #1,
close to the pipeline. The drilling was done by
Caribbean Boring and Diamond Drilling Limited,
Kingston, with a Boyles-37 rotary rig from June 19 to
27, 1986. Core samples were obtained at 2 ft.
intervals by split-spoon sampling method. Lithological
log of the corevole is given in Table-4. Two aquifer
zones occur, one from 60 ft. to 80 ft. and the other
from 88 ft. to 100 ft. The aquifer material is fairly
uniform from top to bottom and consists mostly of fine
to very coarse grained sand with 20% to 25% of angular
to sub-rounded gravel upto 0.5" in size. The thickness
of the aquifers is considerable and the aquifer
material is fairly uniform.

SIEVE ANALYSES OF AQUIFER SAMPLES

Three samples of aquifer material from depth ranges
64-66 ft., 76-78 ft. and 92-94 ft. were subjected to
sieve analyses and the results are given in Table-5.
The sieve analyses curves are shown in Fig. 2.

WELL DESIGN

The slot size of the well screens and the composition
of the gravel pack material were worked out using the
sieve analyses curves. Six times the 70% retention
size of the finest sample (sample #2) was taken as the
70% retention size of the gravel pack material and with
this point as origin a curve was developed with a
uniformity co-efficient of less than 2.5 to represent
the composition of the gravel pack material. The
gravel pack curve iz 1lso shown in Fig. 2 and the
composition of the g-.vel pack material is given below:

Size Percentage
(a) 0.047" - 0.,094" 40
(b) 0.094™ - 0.250" 60

Ninety percent retention size of the gravel pack
material (0.060") was selected as the slot size of the
well screen. The well assembly was of 14" diameter.



It consisted of 77 ft. of 0.375" thick steel seamless
plain casing and 26 ft. of 304 stainless steel, non-
clogging type well screens of slot size 0.060"
(manufactured by Johnson Division, U.S.A.). The bottom
of the assembly was seale2 with a steel plate, The
well design is shown in Fig. 3.

WELL CONSTRUCTION

The well was constructed by the Underground Water
Authority, Hope Gardens, Kingston, using a Davey-1500
direct rotary rig. Drilling of a 24" diameter hole was
started on Auqust 7, 1986. The diameter of the hole
was reduced to 22" below th depth of 20 ft. Drilling
was completed on August 14, 198¢, at the targeted
depth of 102 ft. The well assembly was lowered into
the hole on Augus: 15, but it got stuck at 70 ft.
probably due to the caving o7 the hole at depth. The
ass2mbly was “therefore pulled out on the same day. The
hole was redrilled and the assembly was lowered again
on August 20, 1986. Twventy-six (26) cu. ft. of gravel
was installed on that same day. Freshwater was
circulated from August 21 to 27 to clear the well of
drilling mud and another 130 cu. ft. of gravel was
added from time to time during this period. A
temporary casing of 24" diameter and 20 ft. length was
lowered into the well (from one ft. above ground lcvel
to 19 ft. below ground level) on August 28, to prevent
the collapse of that porticn of the well which was not
filled with gravel, during development and testing.
The rig and equipment were moved from the site within 4
days to Kingston.

WELL DEVELOPMENT

The development and testing of the well were done by
the Caribbean Wells and Diamond Coring Limited.,
43 Burlington Avenue, Kingston 10. A Mayhew-1500
direct rotary rig was used for conducting these
operations.

The well was developed for a total period of 179 hours
from October 23 to November 19, 1986, by surging with a
surge block and bailing, with an air compressor and
with a turbine pump. Five thousand (5,000) gallons of
water was circulated in the well before starting the
development, to remove the drilling fluid from the
well. Four (4) hags (each 100 1bs.) of sodium
hexa-metaphosphate were used from time to time
during the development to disperse the clay fractions,



An account of the development operations 1is ga.ven
below:

No.
Date Methods of Development .0f hours
1986
(a) Oct. 23-25 with an air compressor 22
using a 4" eductor pipe and
1 1/4" air pipe,
occasionally closing and
opening the outlet pipe
with the help of a valve so
as to create air surging
(b) Oct. 27-31 Surging with a surge block 40
and bailing
(c) Nov. 5-9 With an air compressor using 40
an 8" eductor pipe and 1 1/4"
air pipe
(d) Nov. 10-12 As at (b) 22
(e) Nov. 13-16 As at (c) 32
(f) Nov. 17-19 with a turbine pump 23

At the end of these development operations, the yield
from the well was around 1200 gpm for a pumping water
level of 56-58 ft.

STEP-DRAWDOWN TEST

A step~drawdown test was conducted on November 20,
1986, with discharge rates of 800, 880, 1,000 and 1,200
gpm, the duration of each step being 2 hours. The test
data is given in Table-6 and the data plot is given in
Fig-4. Calculations of formation loss, well loss and
well efficiency are shown in Table-7. It is seen from
the Table that the calculated and observed drawdowns
compare fairly. The well loss co-efficient of 0.25
min /m indicates that the well is properly designed
and developed. The performance of the well was fairly
steady throughout the test without any high
fluctuations either in the yield or in the pumping
water level in any of the steps.



9. TIME-DRAWDOWN TEST

A time-drawdown test was conducted from November 24 to
27, 1986, for a period of 72 hours and 50 minutes at an
average discharge rate of 1000 gpm. The static water
level was 18.29 ft. and the pumping water level
stabilized around 52 ft. after 1000 minutes of pumping.
The specific capacity works out to 29 gpm/ft. The test
data is given in Table-8 and the time vs drawdown graph
and the t/t' vs residual drawdown grarh are shown in
Fig-5. The transmissivity of the formation is
calculated to be 406 x 103 gpd/ft. by drawdown method
and 58 x 103 gpd/ft. by recovery method. As the water
1avel recovered completely within 10 minutes after the
pump was shut off, the transmissivity by the recovery
method worked out low.

10. QUALITY OF WATER

Chemical analyses results of water samples collected
from the well during the step-drawdown test and the
time-drawdown test are given in Table-9.

11. SAND CONTENT IN WELL WATER

Sand content in well water was dztermined with the help
of a 'Rossum' sand content tester. The tester was
fitted to the discharge pipe, close to the discharge
head and the sand collected in the test tube of the
tester was weighed and the sand content in water in
mg/l was determined. Results of the tests conducted
are given below:

Quant.ity
. of water Weight Sand
Time of flown of sand Content
Pumping Sand through collected in
Type Rate Content tester in tester Water
Date of test (gpm) Test (litres) (mg) (mg/1)
20.11.86 SDT 800 90 mts. 170 4.9 0.028
" 900 20 mts. 170 6.7 0.039
" 1100 90 mts. 170 3.3 0.019
" 1100 90 mts. 170 4.1 0.024
24.11.86 - Time 1000 24 hrs. 2721 9.3 0.0034
25.11.86 Test
25.11.86 - " 1000 24 hrs. 2721 8.7 0.0032

The recommended rate of abstraction from the well is 800 gpm
and therefore the sand content in the well discharge could be
less than 0.003 mg/1.


http:25.11.86
http:25.11.86
http:24.11.86
http:20.11.86

12.

13.

RATE OF ABSTRACTION

It is seen from the time-drawdown test data that the
well can yield steadily 1000 gpm for a pumping water
level of about 50 ft. However, abstraction from the
well may be limited to 800 gpm which is the licensed
capacity of the well. The pumping water level at this
rate of pumping is expected to be around 44 ft.

GROUTING OF THE WELL

puring the development and testing of the well the
gravel level in the annular space between the temporary
casing of 24" diameter and the well assembly was
maintained around 18 ft. After the time drawdown test
was over, the temporary casing was pulled out and a 3"
diameter pvc pipe of 20 ft. length was installed in the
annular space, driven a foot into the gravel and then
filled with gravel. The annular space was then grouted
with cement concrete.

(The measure used is US gallons. The depths indicated are
below ground level).



North Syndicate

H PARISH GRID REFERINCE )
I St. Catherine E5822 N3938
] OWNIR ADDRESS

Caymanas Est. Ltd.

Spanish Town

Table-1

T ADDRESS DATE OF COMPLETION
' Waterwell <n. Co. lace Course
Ju l Yo 1 957
NOLE $1IC TYPE OF RIG USED DEPTH OF WELL ELEVATION OF SITE A.S.L.
d 24 mewes 1o, 30 reer Cable T.ol 54 FEET 0. 15 reer
| o INCHEB YO < g FEIY R STRUCK AT PRINCIPAL AGUIFER REST WATER LEVEL
INCHES TO FLLY ON COMPLETION
FEET] [lluvium £ reer
1 casine
e Plain OIAMETER 24 ncHs LeNGTH 30 reevrrom O FEET TO 30 reer
™ pyain DIAMETER 20 INCHES LENGTH 41 rectemon O reerto 41 reer
i L Do, DIAMETER 20 INcHEE LENGTH D()  FEETFROM 41  reeTTO £ rFeET
| omdin or DATA COMPILED BY CHECKED BY
Nell Logs. D.S.
S.4.L. - 14/10/63 - 1.74 ft U.S.G.PM. , WATER LEVEL | ORAWDOWN
p,¥.L. - 2/12/63 - 29,76 ft. 0 o |___
Yield =~ 1189 g.p.m, 167 1 } 5
335 15.5 | 9.5
502 20 14,0
307 RIS 18.5
637 29 23.0
1005 33.5 | 27.5
172 8.0 2240

swl

14/08Bk

20.26 . ABGL

(Top casing)

31ccked

at 34 ft

“SKETCH PLAN OF LOCATION

SITED IN FIELD BY

DATE



Table-2

ST. CATHERIN® PLAINS
CATYANAS AREA  PROJECT "B"

LITHOLOGICAL LOG OF COREHOLE-1

NORTH SYNDICATE #2

DEPTH RANGE THICKNESS DESCRIPTION
(FT)
0 16 16 Top 50il, brown fine silty sand and loam.

16 26 10 Fine to medium grained sand, occassionally
silty and clayey.

26 30 4 Hard brown clay.

30 42 12 Brown silty clay with a lictle fine sand.

42 57 15 Dark brown medium to very coarse grained
sand, with gravel, angular to subrounded
and some silt and clay.

57 62 5 Brown silty clay and medium to fine grained
sand and a little gravel.

62 72 10 Hard, brown silty clay.

72 77 5 Hard, brown silty clay with yellowish green
clay patches and a little coarse, angular sand
grains.

77 79 2 Fine brown silty sand.

79 84 5 Brown stiff silty sandy clay.

84 100 16 Brown medium to very coarse grained
sand, with gravel, angular to subrounded,
silty and clayey.

100 104 4 Tight brown siity.sandy clay.



Sieve Analysis Results of Aquifer Samples

St. Catherine Plains

Location: North Syndicat;.e #2

Corehole #1

Area: caymanas

Table-13

SERIAL | @ SIEVE | MESH OPENING DEPTH RANGE (FT.)
NO. NO. (INCH) 42 - 44 48 - 50 54 - 56
A B C A B C A B C C
1. in 0.500
12. 12.1) 8.4 - - flis.20|15.2 | 8.8
2. 3/8" 0.375
8. 20.3| 13.4 9.9 9.9 6.9 6.9(22.2 [12.7
3. 4 0.187 26. 46.3 | 31.924.3 | 34.2423.8/22.3 4a4.5 |25.5
4. 10 0.078
0. 76.5 | 52.0149.7 | 83.958.4 [35.7 |80.2 l46.0
. 16 0.047 Do . 97.5 | 66.323.2 [07.174.6 [24.9 105.1 |60 .2
6. 30 0.023
2. 119.9) 81.6017.3 N24.4B6.6 B5.0 140.1 BO.3
7.
>0 0.012 4. 134.1/91.2{ 7.7 [32.1p2.0 p0.0 160.1 B1.7
8. 80 0.007 6. 140.9] 95.8| 4.5 fi36.6PB5.1 | 7.5 he7.6 P6.0
ER 100 0.006 1. 142.7/97.1}2.0 [38.6P6.5 |1.9 169.5 p7.1
200
10. 0.003 2. 145.6/99.0{3.5 }42.199.0 |3.8 173.3 ba.3
L1. PAN - 1. 147.0000.0{1.5 }43.6100.0{1.2 L74.5 L00O.0O

@ U.5.S. Sieve Series

(Analysed by Jamaica Engineering & Technical Services
Ltd., Kingston)

A - weight retained (grams)
B - cumulative weight retained (grams)
C - cumulative percentage retained



St. Catherine Plains

Sieve Analys's Results of Aquifer Samples

Location: North Syndicate #2

Corehole #1

Area: Caymanas

Table-3

SERIAL | @ SIEVE | MESH OPENING DEPTH RANGE (FT.)
NO. NO. (INCH) 4 - 86 90 - 92 98 - 100
A B C A B | C A B C A B C
1. i 0.500 - - - - - _ _ -
2. 3/8" 0.375 - - - - - - - - 3.3 ]13.3} 8.3
3. .
4 0.187 21.8 | 21.8/17.2| 6.0] 6.0 ! 3.880.2 |43.5|27.0
b. 10 0.078 28.2 | 50.0{39.5/11.1/17.1 | 10.8l45.0|88.5|55.0
5. 16 0,047 20.0 |70.0|55.3{15.2[32.3 !20.3[20.3|108.4 67.7
6. 30 0.023 23.1 |93.1|73.5{45.0]77.3 |48.7]22.5 131.% 81.6
7. 50 0.012 17.4 h10.987.3]43.5120.8 | 76.1]16.8 |142.1] 92.1
8. 30 0.007 1.5 {112.G88.5/18.0[138.8|87.4} 7.1/155.3 96.5
9. 100 0.006 9.5 [121.596.0] 5.0[143.8[90.6| 1.2 [1564] 97.3
10. 200 0.003 3.0 [124.5/98.4| 9.5[153.3|96.5] 2.0 594 99.1
L. PAN - 2.0 126.51000] 5.5158.8 [1000| 1.4 heoslioo.0

(@ U.S.S. Sieve Series

(Analysed by Jamaica Engineering & Technical Services
Ltd., Kingston)

A - weight retained (grarns)
B - cumulative weight retained (grams)
C - cumulative percentage retained




Depth
Range (ft)

0-16
16-20

20-33

33-38
38-49

49-60

60-80

80-82

82-88

88-100

100-102

Table~4

ST. CATHERINE PLAINS
CAYMANAS AREA  PROJECT "B"

LITHOLOGICAL LOG OF COREHOLE-2
NORTH SYNDICATE #2

Thickness Description
(ft)
16 Top soil and kight brown fine silty sand
4 Light brown fine silty clayey sand
13 Light brown to grey medium to coarse grained

sand with gravel

5 Dark brown stiff sandy clay
i1 Reddish brown soft silty sandy clay
11 Dark brown clayey, silty fine sand, with

a little medium to coarse grained sand.

20 Dark brown fine to very coarse grained sand,
silty and clayey, with some angular to
subrounded gravel

2 No Sample

6 Fine to medium grained sand with layers of
silty clay

12 Brown, fine to very coarse grained sand,

silty and clayey, with some angular to
subrounded gravel

2 Stiff dark brown clay



ST. CATHERINE »LAINS

SIEVE ANALYSES RESULTS OF AQUIFER SAMPLES

(CUMMULATIVE PERCENT RETAINED)

Table-5

LOCATION: North Sydicate #2, Corehole #2 AREA: Caymanas Project 'B
SERIAL @ SIEVE MESH DEPTH RANGE OF SAMPLE (FT.)
NO. NO. OPENING 1 #2 v #3
(INCH) (64-66" (76-78") (92-94")

1 3/8" 0.375 5.47 2.91 3.98

2 6 0.111 | 21.62 14.19 15.92

3 12 0.066 32.36 22.79 22.88

4 18 0.034 51.86 40.39 39.49

5 30 0.023 62.38 51.91 53.26

6 50 0.012 78.56 75.14 75.33

7 80 0.007

8 100 0.006 87.91 86.18 86.50

9 200 0.003 93.61 92.55 92.54

@ - U.S.S. Sieve series except

(Analysis by Jamaica Bauxite Institute, Kingston)

#6 and # 18 which are from Griffin and George Ltd. U.K.. series

CUMMULATIVE PERCENT RETAINED



Table-6

Catherine Plains

st.

Step _Test Data -..

Location: North Syndicate #2

Area: Caymanas - Project 'B'

Diameter- Discharge Pipe 8"

Orfice 6"

Static Water Level 20.33 ft. below M.P. which is 2 ft. above g.l.
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Table-6

Catherine Plains

St.

- (Continued)

Step Test Data

Location: North Syndicate #2

| ™~ ~ = ~ o o~ T
! — o o O o) ) ) o0
[>] “ 0 [« =] o -] %] o0 o0
i
r r r s r r T T ) S 11 [ 1 1
! I 1 1 1 ] { 1 ! ( i t ( I ) [
1 | ! } 1 { t 1 | ! f 1 I 1 | i t
! i I [ 0 t 1 1 1 [l I I [ i | | ]
1 I oh i i t ] 1 t i i I 1 1 1
1 1 o~ I N =t | N (Y | [ [ e o~
~ Lo =T = A A - T T A
) o0 I 00
i t >y 1 >y I I | | i { 1 I i
1 ( 1 [ I I i 0 1 i 1 I
| ] i I i [ [ | ! I I ! I
I i I | 1 i | i 1 1 [ | i
| “ i { I | | 1 h w h ! 0
J AU AU NN NV RN [ U D N DU DUV D S
1 bttt
{ t [ { | | [ I | I i
1 | I i | | i [ 1 | 1
° Lo g | AR
[
| AR T S T A A | ;
i \q St A AR | [ | [ 1 9O N ! o o
T S TN HNEAT AN N NN AL FUVHURY AR SN UMY WUV NI U SUVN SOl S
R IR SNV SUNUNVES SUNUNUIY SNPUN ISNVH IV U, RS R WIS SR SE
-1 - F-—t--t-—t-—b-—t---t-—-t-—tt-
i I ! 1 | [ 1 1 i I ! |
“ “ ol el el el el o
N S L e B =) Ay O BN S, O] N NN ol NIl ol ol ol o
" oS o~ OE AR Y A RS AEAL S stelAal g = ot oel st oSt oo
I A T S B S N NSO T N 001 Wl o INT VI NP INE D BN 00 00t IS
PN N N N NN N NG N NN N N NN NI N N N Ny NN
! ! i | [ | i i | I i ! 1 | |
{ 1 i | ] f 1 1 | i [ ! | | |
ISR TN O U AU U N A VU AN WU SO O S
L S WS SNSINVEN ORI U EFPUVY SPNUNN SPRPRIY SRSy S b
||||||| 4|||J|||J|||Jl||JlllJlllJlllJlllJllllﬂ||tT T T T T T 1 1
[ i | ! | i i { ! i 1 i | i { 1 i
! ! I ! I ey o 1 i | | f I I 1 1 I
= 1 9 N ¥ ol 1 el A NI Al ol NI N Ol Bl ol N =) 00 o 7o (7o 7o
X F N A AL ool S Ol ool Ol Wl Al Ol NI Ol @ @l AL O MmN NN
I I T N P I T S S B N T S S R S e N I N N N N e T - N =)
S I A A - 1 = ) ) 2 T )= e e T s
1 1o 1 i i { | 1 i ! i i 1
L -0 A TR TN NN U A N O S S
U SN SN PN SO SSIPNN PN SRS S [ W S S
||||||| S St bk Iedetadey aniesisis i -—T T T T T T T T
1 | 1 [ 1 | \ ) 1 1 | ! | |
| { 1 I I 1 1 1 [ ! { | 1 |
™ { I 1 I I I 1 [ i i i i 0
1 i 1 ! ( 1 1 ! i 1 [ 1
i, ! i ( 1 I 1 | 1 1 i |
ol vl of Wl ot Vb b b b |
o S =1 = 1 nm N O N O N O N O N o n oy N o n o
! “ " ..l“ .I.“ 5“ I“. ..l“ 2" 2“ 3“ 3“ = B B AN B AT /D_I \O ~a ~ oQ [~e] o
S S (RO IO SN SRy o N ———b -
- T T T T T T T T T T T T T T T T i
1 [ t : i i f 1 { 1 l i | 1 I _ i
i 1 i | ! | ] | I 1 i 1 i i | 1
~ { | i 1 1 0 i i i 1 t ( ( I I 1
I 0 { 1 1 1 i 1 1 I | 1 { [ (TN i
1 1 2 O] i i [ 1 | I 1 { 1 1 ol {
| [ 1 o1 — 1 | [ [ i I \ 1 1 | =l i
I i 1 ~1 =1 | i ! 1 i ( i s [ I N ]
i S T T T T L TS M AU AU AU AU AN S SNV SO S A
== 1 i Sabeads hadutely Rebntedes et RSt St J|||J|||J|||J|||¢|||¢|||_ TV T T Tt
i 1 [ 1 i 1 ! 1 i [ | i 1 i I i 1 I [ |
| ! 0 1 | | ! i 1 I i [ i 1 t i { I ] 1
i | { 1 [ "\ I t 1 | I { | ! [l | [ i
1 i i I 1 —i 1 i 1 { 1 | | | ! I 1 1
— ' i ] i 1 —i i 1 l 1 I i 1 i i i 1 1
i [ [ { 1 . 0 I [ | [ ! | 1 I 1 1 1
I ‘ i i 1 ol I I | i l I I i I | i |
t } | | [ 1 [ 1 1 [ ! ! | | 1 t i


http:I----------1----------------------t-------------------~--------27.33

Table-6

St. _Catherine Plains

St.

-

S

) (Continued)

Test Nata

=Tep_

Location: North Syndicate #2
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TABLE 7

ST. CATHERINE PLAINS

North Syndicate #2

Calculation of Formation Loss, Well Loss and Well Efficiency
from Step-Drawdown Test Data

Drawdown (SW) SW/Q Formation Well Loss Calculated Weil

Step Discharge (Q) Specific
No. Usgpm | 3/min Ft. m (m2/min) Loss (BQ) (€Q2) Draudown2 Efficiency Capacity
(BQ + CQ°) (USsgpm/ft)
1 810 3.06 24.25 7.39 2.41 4,90 2.34 7.24 67 33.4
2 880 3.33 28.00 8.53 2.56 5.33 2.77 8.10 66 31.4
3 1000 3.78 32.17 9.80 2.59 6.05 3.57 9.62 63 31.1
4 1100 4.16 34.92 10.65 2.56 6.66 4.33 10.99 61 31.5

From the Graph

Formation loss coefficient (B) 1.60
Well loss coefficient c) 0.25

(Figure 4 )

Well efficiency = BQ x 100
SwW



St. Cathering Plains

Pumping Test Data-- - Tables
) ' |
Location: North Syndicate #2 Area: Caymanas - Project "B"
Diameter- Discharge Pipe 8" Orfice 6"
Static Water Level 20.29 ft. below M.P. which is 2 ft. above g.l.
"""" B I N - -
DATE TIME I TIME SINCE : DEPTH TO : DRAWDOWN = MONOMETER DTSCHARGE REMARKS
(HOURS)E PUMPING i WATER (FT)i (FT) E READING (US GPM)
{ STARTED i i I (IN
! (MINUTES) | ! I( CHES)
1 2 ! 31 L5 ! 6 7 8
"""" R RIS
] | |}
24,1186 lOﬂQ_i_ 0 %20Lzz E _
________ | L1 49 up 1 29.13
0 B . P
| | ] |
2 30.34
_______ _i_____...._i_..______ : 50,63 :r |
L b ! 3 le L6 1 3{_{1___L_ Water clear
0 0 i r P - -
! - bos2.33 ) 32,04 |
""""" 1 e
! LS bo52,96 1 32,67 |
-------- s e o . e —————
] I | ] I
: L6 bosz.12 1 31,83
"""" 'T"""'F"""""""'F"'""'""'T"""""F"""“'""T""""'""
! ! 12 ! 50.58 1 30.29 | !
________ E.___..__..E._..__-...._..___..:,...-__.._-____i._____..____:.._.._..’4_1_______%_229________
! [ 14 ! 51.08 1 30.79 ! !
________ :,._-_____:,._____-_____-_:,...-______..-..:,.-_________E._ b2 __ :% QN —
! 16 | s1.35 | 31.06 | |
——— - o - ———————————— pm————————— e ———— e ———
t t | ] | |
: : 18 : 51.42 : 31.13 } :
-------- po—————p——— - - e S
% ) l 3 | |
________ %___-___%__;4L_-______%__él_éﬁ____%-_§£;Qi___%____-____-_-?__________-_
l {25 ' 51,33 1 31.04 1 |
"""" S
| i | ] ] ]
________ f"""’}"iﬁl'-' % 50.92 % 29.63 __?___Efl_____ %:979 .
| I 35 ' 50.75 | 30.46 | |
+ - ——— ———— e ———— o —————— b ————————
| | | | I |
1 i 40 i 50.54 v 30.25 i !
““““““ S i i S ' - ==
| I 45 ! 51,06 | 30.71 1 43 I 1012
| 50 I 51.33 31.046 | !
——— — - T —
] |
| s - -
F =Ty N
} 60 51.58 31.29 4?2 | 1001
- L
1
5 70 51.25 30.96
L L
1 ] ] )




Table 8

Catherine Plains

St.

tast Data - -%: (Continued)

ng

<
el

. Pump

North Syndicate #2

Location:

i
|
!
|
|
|
o) |
1
1 |
" |
[Cs——— TTTTrTTTrTTrTTT T r r
1 | § 1 | | I
1 | H | | l
| | 1 I | !
-4 1 A | { |
I I
r~
1 [ I 74 1 | i
1 9 O o © o 1 9| 1
o O Nl O (=) Y [
ol — ol — —_ 1 onvi |
I 1 i 1 1
1 1 [ i i
{ (I B |||T|||_|||_
||||||||| Tt T T B r r
bt Lo
° | S
-] ™ o ™~ ™~ I =1 |
ST < = & [ | !
1 | | | ! '
1 i i I 1 | !
1 1 1 [, N N
....... e
] | 1 1 | 1
Nl ™ 1 w0 o ol ol ol
7o QJ Ne] Ta} ~T ?J 0“ 7“ 7“
o) o o — —l —l ol o
“J“ [3a] [3a] ™ 14 «J“ 1; QJ
| ! | | )
1 i | | 1 1
1 | ' O B
....... TV T T T T
4 1 1 | 1 i 1 {
K4 el B N N Al | <o} Nl | 0}
N oy @] S~} N Ny O O
°1 * & . -l - - 3]
=] O3 O —| — ond R on) Bl |
N ) N g N o g N
1 i ! i 1 | !
i | | 1 1 I 1
] | 1 1 \ i | ]
||||||| Tt T T T T T T T T
| 1 | | | | 1
i 1 ! i 1 | 1 1
) I | 1 i | | 1 |
| i [ I 1 | 1 I
o! 1 ! | i 1 1
1 @' © QS vy O iy
X ) ©) ~ Np oy oy oy
| 1~ jony B ant B H
| | i | | 1 1
1 | ! i \ | [
to—————- § pummats etk hnbteds bebtnde hubesints hedndindes Itnins Mitutes e
] 1 i | | § |
1 | 1 i 1 l 1
~ | i \ | i 1 i
i (=] (=T | 1 |
i 1 o« ol | | t
T R T R A A
— o~
| [ | 1 [ | ! 1 1
1 1 \ 1 | | [ i 1
- | it ettty Satntds bt huderiesiey Rateniontes Ievienienbs nbemienden |
. R
[~0)
I T N
| [}
— [ 1 t 1 1 1 | i
(| I | | i | 1 |
1 1 ol i 1 | [ | 1 |
i i 1 i [ 1 | | 1
N

|
|
!

|
|
bty I A

e e e

30.71

51.00

1180

_________4__

|
1
!
4
|
|
1

]
1
|

!
________1__________1___________ﬂ_________

:
________j____-_____1____________r___

|

30.96

51.25

210

________%_________4__

—2—!—5—— _'_l -
!
|

i

30.96

51.25

240

______--%______-__4__

T i
| |
1 !
| |
1 1
Lol
[
1t O
{ -1
i 1
I I
|+|||h|l|
]
I |
| |
L
(AT
[ |
| |
—
| |
] |
nt ol «
Q,“ Q,“ O
Ol Ol —~
13“ [aa] " o
1 {
bt
1 1
1 1
] N o
Nl N ™M
=1 4 2
Ny NN
i 1
F-—-F
1 |
| |
1 |
| |
| ]
o] ©1 O
~) © ) W
2_ 3_ o
! |
T r
1 1
i I
! 1
| i
1 O}
| ot
ol
I I
A A
1 \
1 1
| 1
§ |
[} [}
] [}
| l
| |

T T T e e e e e e e e = —

]
]
I
'—-—————————-'—————————_————

[
I
e e

420

lll.lllLll|

480 I s1.12 | 30.83
I N S SR

6:00

________.F____

]
|
|
| 1
| | 1
— — -
| — o B~
] o ! — o
d o ol o
1 [ 1T -
| 1 [}
I [} 1
———be e e
| ] 1
i |
| | [’aY
! | 1 .
“ R ! ! o~
| | = i E~ g i o
| 1 I
| | I
IIl*lllhlll%lllFlll%lll#lllfllll
] |
| ]
< |~ - ™ - — (28]
o " ~ ' o~ —_ r~ o~ —
—~ | O | —~ — — o~ o~
[3a N B sa TN s [<a 3 las} ™ ™
| |
t | |
[} ]
Ilu&nlllrui!lrlln.rllu-rlln?rlll;tllll
|
] O 3 O [¥] o o o
) O | wn ~ o ) T
— — “ — — (2] o~ o~
Ua} uy uy uy wy wy Uy
N I U SN P Sy SPUREY S
o o o o o o o
~tr o O ~N Q < (=
[Ta) O O ~ ~ © (o2
i
'SR SO Sy [ -
(o]
o o M
O .o o
. N
o —
—_—— L -
|
| \O
1 00
— .
]
! . !
] 1 ] -
| I 1 .
n
o~


http:51.333.02

Catherine Plains

St.

.z¢. (Continued)

Test Data

ng

Table 8

]
.

. Pump

Location: North Syndicate 2

—=sssTm1

(a2

SO S

|
|
|
t
!
|
|
|
|
|

|
|
|
|
|
|
|
4
8|
|
|

Ri

|

|

1

1

|

1

!

i———
d

|

!

1

+.
%,__

{_

3171
A

52.00

==

960
1020

A

2:00
300 ___

R |

!
-
!
{

1018

43.5

|
]
]

32.04
31.46
31.54

EELLYR S

TTTTTA

i

1

1

52.33 !
_~________1-__

51.75 !
___-______4___

51.83

1080
1140
1200

!
|
I
dee
|
|
|
|
{
|
|
A

4:00
6:00

U JU U

|
1 |
It e it e

1
=1
5

25.11:86

T

31.88

—_— -

1
1
1
d
|
|
|
Jd
|
1
1
d
|
|
|
4
[
|
|

7:00
S .

e

e

_-________4______-___i___

31.38

51.67

1320
_-________i_________~4______

! 8:00
e

1 9:00

31.46

51.75

1380 ]

I

o]

42.5

!
|
|
-
|
|
|
e e e b

| 10:00

e — A
]

1007

51.92 31.63

1440

——

:
*i

F——

31.46
I by A S

51.75

1500

1______-_-_

| 11:00

A e
1

I 1018
E

43.5

]

1
I
|
|
1
I

|
|
|
|
|
|

bt enbbbtat bt

31.50
31.54

51.79
b iy Bt Suba St

51.83

1
1
)
|
(
1
|

1560

_________4__________
1620

! 12:00
1:00

4

e

J------_-_*--

B et o ettt |

B S B
I e S

1680 51.67 31.38

2:00

1
———————]

b

42

31.46
31.50

|
|
|
-___—__—_I___--__—"-——{"—‘--———""—'}--—"“"—---—--—
|
|
—————————

51.75
51.79

1800
e St

I
i
!

-
]
i

31.46

|
|
I
r
|
|
|

51.75

1860

|
!
)
!

|
““"“‘r"'-‘—--—--r----—-----r----—-————-

:00

___.__.__.}__5

]
'————————_—'.__———————————

| |

|

)

51,77 1 31.48

1920
e I A

6:00

-

/

31.50

e e e e e e e

- - -
]
i
]

=
|
|
|

r
|
|
|

51,

7:00

b d

2040

8:00
F-

PPN S

——d

———'——————
]
i
L

b e e e

2100

19:00

____;_-__F

—— — —— —— —

31.38

2220



http:13051.67

Table 8

4

I (Continued)

ng_test Data

E}

o

Catherine Plains

St.

- Pump

Location: North Syndicate 2

rF===r=-"r- r I T=="7T T I D Y I ] 1
1 ] 1 i i 1 | [ | { \ | |
| | | ! I | ! i 1 | ] { [
1 { | 1 1 | { ' 1 : i 1 |
1 { | { l { 1 1 i 1 i | |
l [ | [ l I | | 1 ] f | '
~ | | | 1 | 1 ! i | i § 1 |
| i I { 1 I i i 1 1 ] ! t i r
! I ! i i ] ! i i ot 1 — { [
| S S T N = = T T =
H o o o 1 ©
| [ 1 ] i 1 I | 1= 1 t 1
" IR N AN NN AN U TN NSt VUt S OO Sl O |
S VY I IS IS [PV (U [NV SNV DNV UV DU QU S P
||||||| TR i e e S B Rt Sty I I | I i !
| | | | | | | | ] | { | |
| 1 -+ ] | | | | { | | | {
O i I > ] 1 i | ! ] ! I i 72l
I A N N A i
~b e o~ — !~ o~ —
i 1 IEOAY i I [ ] 1 1 1 1 | I | i =
i ] C i 1A I I I A T A T B B
N AU O S O
PR EUUOY DR S IV Sy ISP UGNy IRy Iy Ry SR RIS IR S
||||||| TS T T T T r F F F F ! ! ] ! ! !
1 I ! 1 1 ) 1 ! | 1 i 1 1 1 1 1 i I 1
] 1 1 i 1 | i | i i I I 1 I ) i
1 I I ! i l { | [ 1 ] | { I l i
72 1 1 1 1 | 1 { | 1 t 1 1 i 1 |
| o 4 d “ ol ol wl 2l 2 of of ol ol 2
!l v & a2t ol ™ vl o0 0l =+
“% HM u@ mﬂ u%" MM_ MM” u% “ﬂ“ mN" ,b“ u.“ :J“ .J“ 54 ,b“ u; 1J“ ) o) = ) A\
.ln — —f —f — — —y — — — —_—) =y = — — — ..“.J_ — ..“.J_ ”J ..“.J ..“.J ..“.J
I ™ 1d QJ ) 24 14 14 ) QJ" A R B G QJP QJP o P
! ! [ U AN IO ESNUNUN SNV SYNUNVE SOV IR EONUN SEURY S S
....... TTT T T T T T T e e ,
1 i i i 1 | | ] 1 1 1 1 1 1
1 ] i I ( 1 1 ) 1 f 1 1 1 1
. “ AR T R U U G O N SO S B
w o 0 ~N 7o N o o~ " ™ N o o~ [T N~ ~ o " o PN
N q = TN N R I N N s R N N B L TR H R N R
! U Nl ol N NNl Nl NN n
i N i __ 1 _|||T|||T|||T!DIT JEPE ORI SR IV SRSV SPRUY SOV SR
It Intedtes Indedentey snlemienies indenienies Aty Snbminiey b o r r o b
1 | 1 i ! 1 t 1 ] ! 1 1 f [ 1
| I | | 1 i i 1 I ( | [ | 1 |
1 | 1 ! ! i 1 i i . 1 [ i 1
g _ | ol ol of of ol of o o ol gl ol ol gl s
o o o! o o o o o o
Pg .mu 2 3 IR/ F B IR RS S D KR F S N
] t o N ol K N >l ol ! Ol ol — =1 N Al A = &+ "\ 0 -
“ 14 ?¢ ?; 7; ?; 7L 7L 7““ QJ“ 11“ 14 14 ha) 14 2 ) ) 2 el
[ | | 1 1 [ 1 1 ] i | I AU AN EUNURU RN NN I -
matetaledeiet maments betetty Bl B hufadenis Ity et e A Bty bt bl St by g T T 1 |
1 1 I 1 i | | | 1 [ i [ | 1
! 1 | i _ I 1 | 1 1 ! 1 ] [ !
\ ; A T S R R T T i i o
) i i . ' ol ol o =
ol of ol o o ol gl ¢l &l 9! o o o o of of ot ol o1 R
: S A 2 2 U 2 S I I QA A A QA QS I D
ld | RA O NI 00 Q,“ 11“ ‘l“ — I." N oy o v o) N o —
I 1 [ ! JUSE IS MR AU I SR N -
lllllll e R e ettt | e i iy Enneiey hebettey | ! ) n ¢ ; 1 1
| | i | i 1 1 i i i ] | I I
0 { | 1 1 | | i i 1 | i !
J | ] | i i ! 1 1 | i g |
“ A A A |
— i i i ] ] 1 | I ] i i i 1 1 1
[ | | 1 | ! 1 | { | | I 1 1 | I ) |
1 § i 1 1 1 i i [ [ | | 1 1 | ! [ 1
0
~N



Catherine Plains

St.

Table 8

(Continued)

Test Data

ing_

Pump

5

Location:

T —
8

\ { 1 | 1
| 1 1 ] ] \ | i
| | l 1 1 | ) |
} 1 | A . 1 { 1
1 | | { 1 | i
1 \ ' ] | 1 1
] | | [} | 1 ]
1 | i | 1 ' |
) I l 1 { 1 1
i ! 1 1 I | {
i 1 | 1 1 | |
. -
— ———
T T T T
1 [ i 1 1 | |
| \ ] | ] i I
L Ll
o ! o~
| [ l ! 1 t i
3 | i 1 i 1 T
1 1 | i 1 1 1 1
1 | | | | 1 i 1
] | ' ! [ I IR
B Biniaie mlaiade mheinks niutebs Siatebe o r r
| 1 | 1 1 1 ! 1
1 i 1 1 1 i ! i
ol d o s o) of
g M& Y 2 R
1 M | Al N] N N
[R—] 4 = = =] =1 I
1 1 P W v ot Y Y oY BRCSN B Y
| 1 | 1 \ | 1 1
1 1 1 1 | i i 1
§ f 1 1 1 1 __
Tyt TS TTTTTTTTTTT YT
| 1 | | i | ) 1
( 1 1 | i | 1 !
A T S B R RN
1 ™ A BV T m!
1 2 oot 99 | o
[ = = =S = =
| [Ta | .J il [Ta | i | w1
| ] | ! i I 1
I 1 1 1 | [ } 1
it indtedes inindetes inbatetes hbef e it bt
1 \ 1 1 1 ' 1 |
i ) 1 1 i i i 1
1 1 1 I i ] i |
' o ol ol ol ol ol
I . ! ol WOl o3l oo!
[N , oot o~ (e8] ol l=1!
I ot (32l [3a)] [3a)] =l 1
i 1 ' ! i | i
i ! 1 1 1 i i |
1 | | 1 1 [ 1 i
S i bttty bttty Redetade it Intennten adebedes
] i [ [ 1 | t §
I 1 1 [ | 1 l !
1 1 | ] 1 | 1 1
| | “ | 1 ] | |
1 ol | 1 i ] |
I o1 O o o ol ol oI
“ mm“ e | nJ nJ nJ Ol O
N 0 T = H =) S
] P N A F R 9
N A R R R B R
(V) 1
! ) 1 oql 1 1 1 \
] 1 1 99 1 | 1 '
\ { 1 °1 1 1 1 \
1 4 =i I i 1 \
1 i 1 =l | 1 1 i
| [ | ol | | 1 |
1 1 1t | 1 0 1
1 N

llllll TTTTTrTTTrTTTrTTT

e ————

_}7@0

1
|

3163
31.54

%_-_

51.83

|
| 51.92
1__

4140

[}
|
|
o PSS S
l
8:00

-

' :
ZA T S N

|
|
|

4200

F===1—"

S e Mt SPRPIR s GRS NV
4260

|
1 9:00

U FE P,

”*

31.54
e T e Bt
I
]

T
+

|

|

1
o

1

1

|

51.75
51.83

4--
%__
%___4320
{__

1
t 10:00

SRS I,

-
|

I
!
— ey w— —— — '——-—-————
1
1
1
st |
T
!
—— — —— o —— ' - e - - —
T
1

4349

—

Fluctuatibg

31.38
S S S

|
|
§
-7
1
!

51.67

10:29
________%________-
1
1

|

|
IR I B S

SRS U

e TP

B e
]
1
!

-____-__1__________

[
1
—=-=mmm
1
]

Tesi over at lO:bO am

--—-_—-_—T_--—_-—"“‘—r"'———'—'————?——-—""——""——"-
L -

T
|

e

[ by It S

_____-__{_________
R

et e
I
I

]
I
!
~
|
|
|

e e [ e o e e e o e e et e

r
|
I
[

____-__-_r__-______
_________%-________

'————————————'—-—————————'-—————————————

e


http:3900J'51.75

Pumping Test Data (Continued)

Table 8
Location: North Syndicate-2 Recovery Data: 6
T lF | i
DATE | TIME | TIME SINCE TIME SINCE DEPTH TO RESIDUAL
| (HOUR) | PUMPING PUMPING WATER DRAWDOWN C
! ! STARTED -¢ STOPPED -t' (FT) (FT) t/t
! | (MINUTES) (MINUTES)
(1) 4+ (@ | (3) (4) (5) (6) @)
0 1 !
1 1 RECOVERY DATA )
i i
'11.86_ 1 1031 ! 4351 | 24,42 4,13 435]
1 ) ]
| |
! 14354 Y 21.92 1.63 1088,
1 N
1 [}
! L 4355 5 21.38 1.09 871
i ; .
! 4356 ! 6 1 21.00 0.71 726
A !
! I 4357 7 I 20.77 0.48 622
——————— 4:——-—————4: 358 : 8 E 20.54 [ 0.25 544
4 ) .
------- s B S *
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"""" L B e — :
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| 1100 1 4380 30 do19.71 4+ 0.58
''''' L S : |
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Table-9

St. Catherine Plains

Chemical Analysés of Water Samples

Rrea: Caymanas Area - Project 'B'

Location: North Syndicate #2

21
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20
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19
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(=] 00O e
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10.4/1 1
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418.15 171.34
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1 120.11.84 8.25; 631
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0.07
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: 1420.0
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4 ,27.11.86 7.63
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3
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(Analysis by Jarmaica Bauxite Institute, Kingston)
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SIEVE ANALYSES CURVES

Location: North Syndicate #2 (Corehole #1)
Depth Range: (ft.)(l) 42-44 (2) 48-50 (3) 54-56
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Fig. 1
SIEVE ANALYSES CURVES

Location: North Syndicate #2 (Corehole #1)
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location: North Syndicate #2 Corehole (2)

Depth Ranpe: (1t.) (1) 64'-66  (2) 76-78 (3) 92-94

— T :
" o . \I ]
: T alE \L i
u - b
N - L o ! Q ! Ny
u f\\> Y
- SN T
B i -
- i : i ' \
! S BN
- ) L [ 1A
o , Do \
- ' oo !
i [ g T Graviel Packj Curve
g - o N =
~ Lo . -
— - | S S -
- ' , ST B
- : . | 2w 7 ' s 4
= | L3 =
— ; , . l LN S v ZaN .
a P o L z
. e : T Z
- | , ‘ ! N \ -
- : 4 , R .
- ; ~___.“_F~‘____,’.___; L _::_44_p‘_ \ -
5 | o T T \ -
[ ! { : ! ' | | ]T: -
- i ! : | ! T —
L r \ ]
- | . ~
n P ; SRS ]
- | J S o -
I | \ N\~ ]
Z FrTE I 18 27 SELE TE Q24N 187 375 o

Sieve Opening (Thousandth of an inch)

b}

Fig. 2

Finest sample is #2.

707 retention size of the
sample = 0.014".

70% retention size of the
gravel pack material = 0.014" x 6
0.084"

Slot size of the screen = 0.060"
(907 retention size of the
gravel pack material).

Uniformity co-efficient of the

sample = 8.5.

(Samples #2 and #3 are of similar
composition).



ST_CATHERINE PLAINS Fig.3

Caymanas Area — Project 'B'

Well Design — North Syndicgte 2.
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St. Catherirne Plains

Fig. 5
North Syndicate $2 Well
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ST. CATHERINE PLAINS
CAYMANAS AREA - PROJECT-B

REPORT ON THE CONSTRUCTION OF WELL SOUTH SYNDICATE #2*

INTRODUCTION

South Syndicate #1 well is located in the southern part
of the project area, just east of the Naggo Head spring
channel. The well record was obtained from the
Underground Water Authority (formerly Water Resources
Division) and is given as Table-1. The well appears to
have been constructed before January 1960. It was not
in reqular use for a long time. In August, 1984, it
was found that the well was filled below 15 ft.

In August, 1985, the well was cleaned and tested for
its yield and quality of water. Caribbean Boring and
Diamond Drilling Limited, Kingston carried out the
cleaning and testing operations using a Davey-1500
direct rotary rig. The material which filled the well
was first crushed with a roller-bit and then it was
blown with the help of an air compressor. The well was
then tested for the yield with a turbine pump for a
period of 5 hours. The static water level was 17.5 ft.
and the pumping water level was 51 ft. for a steady
discharge of 595 gpm. However, the well discharge was
accompanied by fine sand. To stop the sand pumping,
the well is to be reconstructed by installing a smaller
diameter well assembly in the well and gravel packing
the annular space. Such a reconstructed well may not
yield more than 300 gpm and therefore it was decided to
abandon the well and construct another.

COREHOLE DRILLING

A corehole of 2" diameter was drilled down to a depth
of 100 ft. at a location about 1000 ft. west of the old
well by Caribbean Boring and Diamond Drilling Limited,
Kingston, from October Zz3 to 29, 1985, with a Boyles-37
rotary rigqg. Core samples were obtained at 2 ft.
intervals by split-spoon sampling method. Lithological
log of the corehole is given in Table-2.

A replacement well for South Syndicate #1



3. SIEVE ANALYSES OF AQUIFER SAMPLES

Two aquifer zones occur, one between 36 ft. and 50 ft.
and the other between 84 ft. and 100ft. The aquifer
material consists of brown, fine to very coarse grained
sand with gravel constituting upto 30% of the material
in the upper zone and 20% in the lower =zone. The
formation material of the lower aquifer is very coarse
towards bottom.

Three samples of the aquifer material one from the
upper zone and two from the lower zone were subjected
to sieve analyses and the results are given in Table-3.
The sieve analyses curves are shcwn in Fig-1.

4. WELL DESIGN

The slot size of the well screens and the composition of
the gravel pack material were worked out using the
sieve analyses curves. Six times the 70% retention
size of the finest sample (the only sample for upper
aquifer and sample from depth range of 86 ft. - 88 ft.
for the lower aquifer) was taken as the 70% retention
size of the gravel pack material and with this point as
origin a curve was developed with a uniformity
co-efficient of 1less than 2.5 to represent the
composition of the gravel pack material. The gravel
pack curves are also shown in Fig-1 and the composition
of the gravel pack material is given below:

Size Percentage
Upper aquifer 0.094" -~ 0.250" 50
0.250" - 0.375" 30
0.375" - 0.500" 20
Lower aquifer 0.047™ - 0.094" 40
0.094" - 0.250" 60

Ninety percent retention size of the gravel pack material,
0.150" for the upper aquifer material and 0.050" for the
lower aquifer material was considered as the slot size of
the well screen.

The well assembly was of 14" diameter and consisted of 81
ft. of 0.375 thick steel seamless plain casing and 22 ft. of
304 stainless steel, non-clogging type well screens of slot
sizes 0.150" (10 ft.) and 0.050" (12 ft.) manufactured by
Johnson Division, U.S.A. The bottom of the assembly was
sealed with a steel plate. The well design is shown 1in

Fig-2.



WELL CONSTRUCTION

The well was constructed by Caribbean Boring and
Diamond Drilling Limited, Kingston, with a Mayhew=-1500
direct rotary rig. Drilling operations were started on
July 29, 1986, and completed on August 6, 1986 at the
targeted depth of 102 ft. The diameter of the hole
was 24" down to 20 ft. and 22" below that depth down to
102 ft. Well assembly was lowered into the hole on °
August 8, 1986. The hole was washed with water and
gravel packing was done on August 11, 1986. The gravel
jevel was kept at about 18 ft. below ground level.
Construction casing of 24" diameter and 20 ft. 1length
was then lowered into the well keeping 1 ft. of the
casing above ground level. The purpose of the casing
was to prevent the top section of the well that was not
gravel packed, from collapsing during development and
testing.

WELL DEVELOPMENT

The well was developed and tested by Caribbean Wells
and Diamond Coring Limited, 43 Burlington Avenue,
Kingston 10. A Mayhew-1500 direct rotary rig was used
for conducting these operations.

The well was developed from September 3, 1986 to
October 8, 1986, for a total period of 127 hours by
surging with a surge block and bailing (26 hours) with
an air compresser (77 hours) and with a turbine pump
(24 hours). The well was washed with 2000 gallons of
fresh water before starting development. One bag (100
1bs) of sodium hexa-metaphosphate was used during the
development to disperse the clay fractions. An account
of the development operations is given below:

Date Method of Development No. of hrs.

a) Sept. 3-4 Surging with a surge block 10
and bailing

b) Sept. 8-10 With an compressor using a 20
4" eductor pipe and 1 1/4"
air pipe, occasionally
closing and opening the
outlet pipe with the help
of a valve, so as to create
air surgi-g

c) Sept. 11-19 With an air compressor using 34
an 8" eductor pipe and 1 1/4"
air pipe



d)
e)
f)

g)

Date Method of Development No. of hrs.
Sept. 22 as at (a) 4
Sept. 24-26 as at (c) 23
Sept. 29-30 as at (a) 12
Oct. 1-4 with a turbine pump 24

At the end of these development operations, the yield
of the well was around 800 gpm for a pumping water
level of about 34 ft.

STEP DRAWDOWN TEST

A step drawdown test was conducted on October 8, 1986,
with discharge rates of 495, 600, 700 and 818 gpm, the
duration of each step being 2 hours. The test data is
given in Table-4 and the data plot is given as Fig-3.
Calculations of formation loss, well 1loss and well
efficiency are shown in Table-5. It is seen from the
Table that the calculated and observed drawdowns
compare fairly. The well loss co-efficient of 0.16
min2/m5 indicates that the well is properly designed
and developed. The performance of the well was steady
throughout without any high fluctuations either in the
yield or in the water levels.

TIME-DRAWDOWN TEST

A time drawdown test was conducted for a period of 48
hours, starting at 9:30 a.m. on October 9, 1986, at a
discharge rate of 717 gpm. The static water level was
17.02 ft. and the pumping water level stabilized around
31 ft. after 30 hours of pumping. The specific
capacity works out to 44 gpm/ft. The test data is
given in Table-6 and the time vs drawdown graph and the
t/t' vs residual drawdown graph are shown in Fig-4 and
Fig-5 respectively. The transmissivity of the
formation is calculated to be 172x103 gpd/ft. by the
drawdown method and 252x103 gpd/ft. by the recovery
method.

QUALITY OF WATER

Chemical analyses results of water samples collected
from the well during the time drawdown test are given
in Table-7.



10.

Date

SAND CONTENT IN WELL WATER

sand content in well water was determined with the help

of a 'Rossum' sand content tester. The tester was

fitted to the discharge pipe close to the discharge head
and the sand collected in the test tube of the tester

for a particular time was weighed and the sand content

in water in mg/l was determined. Results of the tests

conducted are given below:

Quantity Sand Content
Type of Pumping of flow In the
Test Rate thru' tester tester
(USgpm} {Litres) {mg) mg/l

7/6/86 Well 600 170 33.8 0.2

development

9/10/86 Time-draw 700 189 3.6 0.019

down test

10/10/86 Time-draw 700 216 0.1 negli-

down test gible

11/10/86 Time-draw 700 160 0.1 negli-

11.

12.

(The

down test gible

It is seen from the results that the well was developed
to an almost sand free condition.

RATE OF ABSTRACTION

It is seen from the time drawdown test data that the
well can yield steadily 717 gpm for a pumping water
level of about 31 ft. However, abstraction from the
well may be limited to 600 gpm which is the licensed
capacity of the well. The pumping water level at this
rate of abstraction is expected to around 27 ft.

GROUTING OF THE WELL

During the development and testing of the well the
gravel level in the annular space between the temporary
casing of 24" diameter and the well assembly was
maintained around 18 ft. Afte: the time drawdown test
was over, the temporary casing was pulled out and a 3"

 diameter pvc pipe of 20 ft. length was installed in the

annular space, driven a foot into the gravel and then
filled with gravel. The annular space was then grouted
with cement concrete.

measure used is US gallons. The depths indicated are

below ground level)






DEPTH RANGE

(ft)
0- 8
8-18

18-20

20-22
22-30

30-36

36-50

50-56

56-58

58-71

71-73

73-84

84-100

Table-2

ST CATHERINE PLAINS
CAYMANAS AREA

LITHOLOGICAL LOG OF COREHOLE

SOUTH SYNDICATE 2

THICKNESS DESCRIPTION
(ft)
8 Top soil and brown fine silty sand.
10 Brown fine silty sand with some clay.
2 Fine to coarse grained sand with silt,

clay and some gravel.

2 Dark brown silty clay.
8 Brown fine silty sand with some clay.
6 Fine to coars~ grained sand with some

silt and clay.

14 Brown fine to very coarse grained sand
with about 30 per cent of angular gravel
(upto 0.375" in size) and a little silt and

clay
6 stiff dark brown silty clay.
2 A mixture of dark brown clay, coarse

grained sand and gravel,

13 Stiff dark brown silty clay with some
coarse grained sand and occasional
gravel.

2 Fine grained silty sand and clay.

11 Stiff brown silty, sandy clay.

1o Brown fine to very coarse grained sand with

about 20 per cent of gravel (upto 0.375"

in size) in the upper part and a little silt;
gravel content increases downwards (last

3" brown clay)



St. Catherine Plains

Sieve Analyses Results of Aquifer Samples

Locationgoyry SYNDICATE #2 CORE HOLE

Area: BERNARD LODGE

Table-3

@ *
SERIAL EVE MESH OPENIN
SINO. SH OPENING 38'-40" 86'-ggDEPTH RANGE(FT.) 454 _g,
A B C A B C A B C
1. .
3/8" 375 4.7 4.7d 2.64 3.20| 3.2 1.8 40.0| 40.7 | 20.3
2.
4 187 21.1q4 25.80 l4.4 10.70 | 13.9d 7.9 28.00 68.7 | 34.3
3.
8 94 26.60] 52.4d 29.3 15.7 | 29.6d 16.9 26.6q 95-3 | 47.6
4. —
12 66 23.0q 75.40 42.2 10.4 | 40.00| 22.9 12.10{107.4{ 53.6
> 16 47 19.60 95.00] 53.1 10.6 | 50.60 28.9 13.500120.9 | 60.3
6. 20 33 23.9011890] 66.5 13.4 | 64.000 36.6 15.40136.3 | 68.9
7 30 23 22.6Q141.5d 79.1 10.5 | 74.50 42.6 16.300152.6 | 76.1
8. 40 16 15.34156.80 87.7 22.3] 96.8d 55.3 16.90169.5 | 84.6
9. 50 12 8.00164.8qQ 92.2 20.10116.9d 66.8 10.50180.0 | 89.8
10. 100 6 9.501174.30 97.5 32.86 I49.7Q0 85.5 16 .10l96.1 97.8
11. |PAN 4,50178.80100.0 25.3(175.04100.0 4.3(4200.4 [100.0
* Thousandth of an Iunch A = Weight retained (grams)
@ y.s.S. Sieve Series B = Cummulate weight retained (")
(Analysed by Jamaica Engineering & Technical Services Ltd, C = Cummulative percentage retained

Kingston)
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St.
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Location: South Syndicate -2
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Diameter- Discharge Pipe 8"

below M.P. which is about 2 ft. above G.L.
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Step-Drawdown_Test_Data (Continued)

South Syndicate #2
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TABLE 5

ST. CATHERINE PLAINS
SOUTH SYNDICATE

Calculation of Formation Loss, Well Loss and Well Efficiency
from Step-Drawdown Test Data

Step Dischar Drawdown (SW) SW/Q Formation Well Loss Calculated Well Specific
No. USgpm Ft. o (mZ/min) Loss (BQ) (€Q2) Drawdown2 Efficiency Capacity
(BQ + CQ°) (USgpm/ft)
1 495 7.92 2.41 1.29 1.87 0.56 2.43 17 62.5
2 600 9.83 3.00 1.32 2.27 0.82 3.09 715 61.0
3 700 12.29 3.75 1.42 2.65 1.12 3.77 70 56.9
4 818 15.04 4,58 1.48 3.10 1.54 4.64 67 54.4

Formation loss coefficient (B) = 1.00
Well loss coefficient (C) = 0.16

From the Graph (Figure 3 )

Well efficiency = BQ x 100
SW
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South Syndicate -2

Location:
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below M.P. which is about 2 ft.

Static Water Level 19.02 fe.
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Recovery Data:

Location: South Syndicate #2

- - — - r~ — o — — [e2) — Vo) — — [Va) O r~ (aa] (28] ['g} o0 (28] [e2)
o T D o~ ~ [e 0] — D o~ [e 0] T (] o0 D T —_ (o2} o0 ~ O n [¥a)] -3
< <+ o~ N T F MmN NN A a -

Ie) —

I I 3 3 I Attt Butndedy tnteluty intudts bututaty | T T T q 1 1 1
] i { y i ] i i i i i 1 i ] 1
i i i i ] i i i i i i i 1 i |l
i ] 1 ] ] 1 1 i ] i ] i i i
= i i I i i i i i i i ] i
28+ H0 T N R I N | |
o~ [sal (o)) ~T — ~ wn wn ) ~ ~ (N4 o~ o O ~ o~ (@] [c o] — n
a o i i ] i i ] i i i i "
e T T T T T T B Bt Bt et B! B B B B A I BN B
— * .
A M S S T SR oY ~ ~ ~p Ny NN N N Ny e e 1
82 A i ] ] i i i i i 1 i i i
i i i | i i 1 i i
| R N O O O O O
S TN W U U B O N S A O S
i i { i ] i ] | i i i 1
! i i i i 1 ! i i i i
o i i i i i ] { i
& i ] i i i i i i {

e sl nl 4l ol ol el s R el ol ol 9l s o 9] 9l o) o of 1~
m 5 4 o . < M M NN o~ 2“ i .I.“ =l .I.“ — 0“ o 0“ o S o © ©
Ay B J=3 Y R B B R Y Y B | : o : N : o . ] : *| o] : .
m <~ i } | i T R D~ R R~ - =~ e~ e~ N R R S =

i 1 i | i 1 i | i i ] 1 i ]
] i ] i i ] i i ] i i i i ]
- q q B e T It It e e o It Rl ety ol -
i 1 i ] 1 1 { ! i i | i i 1 i i
- 1 i i i 1 i i i i ] i i i i i i
m o i i ] i i i i i ] ] i i i i
Q Vo~ ] i i 1 i i ] i ] i 1 i i i
=z tn ] i 1 i ] ] ] i i i ] ] i |
—HwaR i i i i { i i i i 1 ] i i 1 i
=285 Ll ol ol ol of of ol o s oo o o wl o e ol
o~ (28] LNe g uy O ~ [e 0] n [e») o~ LNe g D o0 (] uy (@) un (@) un (e} um (]
m A = I i ] i ] A B R Bt B | 1 i i i | i i _
= W o i i i i ] ] ] i i i T B BT B! T B B A B A T B
S B = i i i ] i ] i 1 ] i i i 1 i i i i i
oo ] i | i i i ] 1 | I ] i i | i i i
] ] i i i i | 1 i i i i 1 i i i
e X SRR SV SR S S i i i i ] ] ] i i i i 1 i i _
T T e B e B o L e It et el et bt o A Rt o ===
i i i 1 i i i i 1 i 1 1 ] i i g i
i i i i i 1 ] i i i 1 i i i i t i
m o 1 i i i ] i ] i i 1 1 i i i i i i
3] P~ i i i i i ] ] i ] i i i | 1 i i i
=z 0 i i i i 1 ] i 1 i i i 1 i 1 i
ae e “ I ol o ol el ol el of P R R
o~ o wn ~
e ol o ! @ B @ @ & &l &l & ARS8 St QG 4
mmmm ol o B o @ Bl ol @ o o D o of G ol al ol o ol af X
o~ (o]
~HSexE R IR SR T TR A N B T B T TR T I T I B I B N N A
BV 7R i ] i i | i 1 i i i i i ] i ] ] i i i
i \ ] i ] i ] 1 ] ] ] 1 i i i i i i i
|||||||||||| bomd o i i i i i i i i ] i i i i i i i i
oy TTTTTTTTTTTTTTTTTYTTTTTTTTTTTTTTTTTTTTTYTTTYTTYT

~ i TN 1 i 1 1 i i i i ] i i i i i i 1
= e Pl Py I i i 2 ] I i Qi I ol I i ol o
D i i i ] i 1 32 1 i i AN i S ] 1 Qi =
=] ool ol i i i I o 1 1 i oS 1 2 i i Ny %
Ry i i i i i ] 1 { I i ] i i S 1 i Sl S

- i | i 1 { i i y 1 | i i ] 12 i i 1 S S

e A — i i 1 i i ] i i i ] i i i ! 1 | |
el B mitt et e e e e o s it sty el S S S Sindats pletty bty o “+——
a1 i i 1 ] i { ] { i i i I 1 1 i 1 i i 1
il i i i ] ] i | i ] i i i i 1 i ] i i i
11 ol i ] i ] i i ] i i 1 ] i 1 ] ] | i
(3] = i i i i 1 i i i i i i i ! i i 1 i
< Tl i i ] ] | ( i i ] i i ] 1 i i i i
a —l i i i i { { i i t i i i 1 i i i i
=l i ] i ] i i i i ] i i i i i i ! i




Table-6

Page 6

d)
ntinue
t Data (Co
Tes

ing

Pump

ta:
Recovery Da

#2
icate
South Synd

tion:

Loca

—_—

_—‘__-—4-

o~
['n} o~
~/. o
2 2 %
~ (28]
o~ (o0}

- oS !
& 1 i
———q ] {
> 1= | |
1= ! 1 |
i “ | " |
i I -

i ] d N
I I oo e =1
1 . el o — | |
| < i - Lo

3 E - A ~i —1 i | _

29 . oSl | —-

a W w — | | | . i

- ~r e | 1

“ < i ( 4---4 i ] 1

i ed ] 4-—- ] ] I ]

™ - i I | ol

nlruu_ b | | 3! e
- — ~ O .
_ 1 i i R ]
L 1 5! A 21 2 ]
! - O ° | [« N1 (SN |
[To W] [oe) . [N o~} I |

o @} © QS 1 t I__
[ —~ . “ o ~ “ “ “ |“IIIJ_
e QR i - llt_ (

& 0o s —-—— 1 ] ]

Ay B ) ~——e i i ] {

2 I .

B T . ol
- ] ] i { o

- ] ] I ol ek
] 1 ] { I =1

=3 b~ 1 Q| O. M_ 1

3) - 1 1 o e ] 1

Zoa o | I o =y 1" “ ]

" = B 5 RIS i 1 TTTTTT

HEE | | T |

= - 1

= m 52 | “ T Jnn “ |

— —

ISR oL "
SR L P 21
handend O u—

I I o o =%
w 1 i 1 i

£z] L~ 1 I o %_ %_ Mw_ 1J

3 w0 1 Q2 g o~ 1 1

= 0w o O | oy B i ! [

= O =) | = o ! | _||J|

LEES AR bk |

o ———

2EES | T | ol

m m m& ~ | [ 12 [ |

B~ ..T|||_. “ @] “ o~ “ . “ H “

——— — ..
- —— 1 ] MW e — u ] i
S I o [ — — LR
= N . N |

ﬂ D..Un o 1 IIJIIIJ_I | |

3 — S ] i | 1
H —— ] i 1 ] ]
= Z st 1] I

i .
o ! !
—

=) 1 i

= =1

a

===

1.56

———=

20.28 4.
1 20.5

N

3030

12:00

omm

en

(] ~ Ry
— — !
(aa} — 1
~r — —-———
~ —_ ——=q 1
- -—— i i i
-——q i ] i i
-—=q i 1 | | 1
-7 { 1 1 | ] [}
R .
T o P o “
o 1 i
I I i 1 I I | i i
o 5l 8] Sl _
~ . I I
ol o R B T
o~ mu o — | | 1 ——-
Y2 | — | ) | 1 —-——- I 1
i I i I i - { i 1
. | | i LuliJ “ | | | |
| . ] { i i i i
— I i I i 1 i i
- 1 | ] [V | i ]
i 1 o= © I i 1
{ i ™~ oy . ] 1 1 -1
| [=2N] o 1 [e 0] 1 | 1 1 | |
- N SRR i i e d I ]
el Bied Y= i i i SN i i
233 ®ORER et -
[Ta} . o~ - ]
S!Sl L T - L
o~ -——— |
< i ] — i | 1 I I ] i
| Lu--J i | | | i | | b
_— ]
-—— I I 1 I i i i I ] | i
i i I ] ] 1 i i 1 1 i i
] I i I I I i i 1 i i ] I
IR ol ol I
(] ]
I I i 1 l ol g i i I - i
I I i I ol =K | i i I ] i
{ | | (=N ™ Dy 1 1 ) b ¢ | 1 I
I I ol 3] i i ——— ] I 1 i
| Qg — oYy { ] ] - ! | | | 1
AN 0 oY ] i 1 -1 | i ] | | |
\Q lan i | | 1 ] bttt | | 1 1 ! ] {
— i i —— i 1 I I i i 1
N - IR o
-—
I -1 1 1 1 1 ) { ] | ] ]
R | . B
| | ) | ] O ] ] | ] ] I
| | | i ] o [=F] [ | ] 1 [} -——
{ 1 1 i (= X0 X1 | ] | ] -———— I“I
] 1 i O Cal — RN 1 ] ] —_———t )
i I ol g Sy ) i 1 LR i I
1 (=N (28] — [l 1 1 ——— 1 1 ]
LA D) (=N 3] ] | 1 - ] ] 1 1
~ (=31 el | | ! —— 1 | 1 { i
[ Al 1 i ———— H i i ] ] ]
[aa N I | i -1 t I 1 | i i ]
i i — i i I I 1 I -
A | AR R
T i 1 1 1 ] | IIJ||||“| A
| ol | ! i Pl _unJu " | :
o Rl I i i .||J||tJ| I 1 i I
oa ot o o
.e o ———
o~y — S T I i f i I i
A A .
———
N EE R
i 1 ] I | i
| i ] i i
I { i 1
1 | 1
1 i
i



Table~7

Chesical Analyses of Water Samples

Caymanas Area - Project 'B'

fArea:

Location: South Syndicate-2
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(Analysis by Jamaica Bauxite Institute, Kingston)
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SIEVE ANALYSES CURVES

Location: South Syndicate #2 Corehole
Depth Range: (ft.)

1) 38-40 ( Upper Aquifer)
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(90% retention size of the
pack material) = 0.150"

707 retention size of the
sample = 0.030"

707 retention size of the
gravel pack meterial
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Slot size of the screen

Uniformity coefficient of the
sample. = 5

LOWER AQUIFER
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Well Design — South Syndicate 2.
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St. Catherine Plains

South Syndicate #2

Step - Drawdown Test Data Plot
Determination of 'B' and 'C"
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Appendix-6 -

ST. CATHERINE PLAINS
CAYMANAS AREA - PROJECT 'B'
PERFORMANCE OF CEDAR GROVE #2 WELL

This well is located at the extreme eastern end of Project-B
area. It is an old well constructed long ago. It has not
been in use for a long time. A copy of the well record,
obtained from the records of the Underground Water Authority
(formerly Water Resources Division) is given as Table-l.

In July-September, 1985, when the well rehabilitation
programme was taken up, this well was cleaned and tested for
yield by Caribbean Boring and Diamond Drilling Limited,
Kingston. The well was clear down to about 87 ft. The very
little fill at the bottom was cleaned with the help of an
air compressor. The well was then tested with a turbine
pump at three different rates of discharge - 320, 604 and
991 USgpm on August 2, 1985. The test data is given in
Table-2. The test results indicate that the well can yield
991 USgpm for a pumping water level of 31,17 ft. which |is
about 9 ft. ahove sea level. However, the well discharge
was accompanied by the fine to medium grained sand. If the
well is reconstructed by installing a smaller diameter well
assembly in the well and packing the annular space with
proper size gravel to stop sand pumping, the yield may be
around 500 USgpm. It was therefore decided to use the well
in the same condition with a sand separator installed on the
well to eliminate sand from the well water. The recommended
rate of discharge from the well is 800 USgpm.



WATER RESOURCES DIVISION

WELL NUMBER

lanle-1

WELL RECORD

I LocaTion
;Cedar Grove #2 .
PARISH GRID REFERENCE 55861
ISt. Catherine ©58980 N39420

N39L2

OWNER
United Pruit

(Ja. Co. Ltd,

ADDRLSS
Spanish Town

DRILLER

#aterwell Zng. Con,

ADICRESS

Jace Course

DATE OF COMPLETION

MOLEK SI1IK TYPE OF RIG USED DEPYH OF WELL ELEVATION OF SiYE A.S.L.
INCHES YO FEET] “abla Tool 38 FEET 20,05 ~Er
INCHLS TO reev WATER STRUGK AT PRINCIPAL AQUIPER REST WATER LEVEL
INCHES TO FeEY . ON COMPLETION
erer] Alluvium FRET
CASING
YL . DIAMETER INCHES LENGTH FEET FROM FEET .0 FEET
TYPL DIAMETER INCHES LENGTH FEET FROM FEET TO FEEY
TYPE DIAMETER INCHES LENGTH FEET FROM FEET TO FEET
OMEIN OF DATA COMPILED BY CHECKED 8Y
5.5.D. Records 3.F
— = DATE
REMARKS TEST PUMPING
Yater quality - Good
U.5.G.P.M, [WAT[R LEVEL I DRAWDOWN
S.¥.L. - 14/10/63 - 4,59 ft, 365 | T38| -
!
p.4.L. - 2b/9/53 - 19,08 ft, t i
]
vYield - 365 G.P.M. ‘ ’
Used for Irrigation

Former Crid Referencz

£5859 N3955

SKEICH PLAN OF LOCATION

Yas once called Pumpkin Ground #2

14/08/84 - swl 22.02 ft bg) (casing)
Depth 388 ft. soft mud at bottom
Dia. 18 inches (with perfory)

" SITED IN FIELD BY

-

DATE
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Page 1

St._ Catherine Plains

St.

-Drawdown Test Data

StepzDr

Area: Caymanas - Project 'B!

Location: Cedar Grove §2

Diameter- Discharge Pipe 10"

Orfice 6"

Static Water Level 23.00 ft.
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St, Catherine Plains

-Drawdown_I:st_Data (Continued)
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Cedar Grove #2

Location
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« Test Data (Continued)
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Drawdown Test Data (Continued)
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Table-6

Page 5
Pumping Test Data (Continued) &
Location: South Syndicate #2 Recovery Data:
H 0
DATE | TIME TIME SINCE | TIME SINCE DEPTH TO RESIDUAL
| (HOUR) PUMPING | PUMPING WATER DRAWDOWN t/t'
! STARTED -t | STOPPED -t' (ft.) (fe.)
! (MINUTES) | (MINUTES)
| |
S, S S 1 1
g | T ] i
11-10-86 S O . ——— i
t i i
' 9:32 | 2882 ! 2 1 20.94 I 1.92 1441
1 1 1 i
_______ _i_________i____2_8_8_:}_ R _ 21.45 2.43 961
: : 2884 i 4 21.41 2.39 721
___________________________________________ . 2,39 |
1 1 1 :
_______ _i___g_: 35 | 2885 ____i 5 21.36 2.34 577
: 1: 2886 : 6 21.33 2.31 481
__________________ J— [ UURS (U oulioiylhodho R Ny Sl O
-i: -g 2887 -! 7 21.29 2.27 412
——————— -{:""““T“_z-s—s_t; “““T—““s_ - ] 21_2_7“ ] 2,25 361
_____________________________________ P . i . e e e o e e o
1 1 1 |
___i | 2889 _i ______ 9 21.27 ! 2.25 321
: 9:40 1‘ 2890 : 10 21.27 E 2.25 i 289
___________ (e v A 24 N - . e : 4
1 1 1 |
L _i___ _i____z_q_ 92 4 12 42119 o 2.17 | 241
: : 894 i 14 21.19 E 2.17 i 206
_______________ 289 21,19 1 . |
-! -! 896 -! 6 6 i 2.14 l 181
289 1 21.1 .
------- R B i Eumm e
_______ _i_________i____2__8_9_8_______ 418 121,14 i .12 161
|
| | 1
_______ .i___9_:_5_0__.i__..._2..9_0_0_______.1__..._.._?:.(.)_..____ Joo212 2.0 ] 145
|
] ]
_ _4__ ___i___ 2905 25 21.08 2.06 | 116
{ {
_______ _;_1_0_:_0_0____i____z_y_L_o_______ 430 ______1 _21.04 __2.02 97
|
_______ I ___ 2915 35 121,04 2.02 83
_______ I 2920 _*_____4_0 21.02 2.00 § 73
] 2925 45 21.00 ____1.98 65
_______ _1_1_0_:_2_0___%_ 2930 50 1 20.93 1.91 58
_______ - 2935 ] 55 20.87 1.85 53
10:30 2940 60 20.87 1.85 49




Pumping Test Dat

Table-6

a (Co?tinued) Page 6
Location: South Syndicate #2  Recovery Data:
T : T T B
DATE TIME | TIME SINCE | TIME SINCE DEPTH TO RESIDUAL
(HOUR) | PUMPING | PUMPING WATER DRAWDOWN
| STARTED -t ! STOPPED -t' (ft.) (ft.) t/t'
| (MINUTES) | (MINUTES)
i |
e —— -
; T
11-10-86! 10:30 | 2950 | 70 20.85 1.83 42
i i §
{ I 2960 . 80 i 20.81 1.79 37
_____________________________________ o) ——
1 1 1 i
I 11:00 t 2970 I 90 1 20.67 1 1.65 33
"""" T U U T ae T 0
_ ——— SN gt I — e i
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T 1 | 2 .
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| | | |
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------- T R e B
4 12:15 3045 I 165 1 20.54 | 1.52 j 18
S 1 B B . |
I 12:30 ! 3060 i 180 1 20.41 | 1.39 | 17
------- N s B B
| i 3090 I 210 I 20.41 i 1.39 | 14
_' _I J J _l o
_____________________________ e e T |
|
i L 3120 L 240 | 20.39 | 1.37 ! 13
- | i
"""" 2 s O B
| I 3150 I 270 1 20.37 | 1.35 1 11
------- S s B R
_______ 4__ 4 3180 300 1 20.37 | 1.35 10
"""""" " - TTTTEm T T
1 | | |
_______ o300 f w20 4 1882 4 #0.20 47
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N | E— L /
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t
_______ 4 - e —
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Table-7

Chesical Analyses of Water Samples

Caymanas Area - Project 'l

Area:

Location: South Syndicate-2

e wreene mecrstmee accceene

* Alkaiinity

SAR/ADJ
SAR

‘Hardne

o\

¥

oo

—

e o

- e
-~

b

Conduc-

¢ NO.

{1.3%3.0

i216.0

285.31 24.931310.24

—_
o
=y
-
(o)
o
0
~N

! 21.60 145.00:3.80 1

1381.30 150.50

670

19.10.86 i

e

286.01 22.16:308.17 :1242.00  1.0/2.6

150.01

122.99

t 19.20135.5012.80 1§

1376.60 164.93

646

. -

— - -

tas Catu3

®/u/ahos/ca at 25°C

(Analysis by Jamaica Bauxite Institute, Kingston)



Cummulative

Retained

Percent

SIEVE ANALYSES CURVES

Location: South Syndicate #2 Corehole
Depth Range: (ft.)

1) 38-40 ( Upper Aquifer)
2) 86-88 (3) 92-94 (Lower Aquifer)
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Sieve Opening (Thousandth of an inch)

Fig. 1

UPPER AQUIFER

1. 707 retention size of the
sample = 0.030"

(A

707 retention size of the

gravel pack meterial
= 0.030" x 6 = 0.180"

3. Slot size of the screen
(907 retention size of the
pack material) = 0.150"

4, Uniformity coefficient of
sample. = 5

LOWER AQUIFER

Finest sample is #2

1. 707 retention size of the
sample. = 0.010"

2. 70% retention size of the
gravel pack materia
= 0.010" x 6 = 0.060"

3. Slot size of the screen

gravel

the

(907 retention size of the

gravel pack material)
= 0.050"

4. Uniformity coefficient of
sample. = 6.5

the



DATE (14-3. 86
DRAWING NO. A-030

BY. D. RAMANAMURTY

ST CATHERINE _PLAIN Fig. 2

Caymanas Area — Project 'B'

Well Design = South Syndicate 2.
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Appendix-6

ST. CATHERINE PLAINS
CAYMANAS AREA - PROJECT 'B'
PERFORMANCE OF CEDAR GROVE #2 WELL

This well is located at the extreme eastern end of Project-B
area. It is an old well constructed long ago. It has not
been in use for a long time. A copy of the well record,
obtained from the records of the Underground Water Authority
(formerly Water Resources Division) is given as Table-1.

In July-September, 1985, when the well rehabilitation
programme was taken up, this well was cleaned and tested for
yield by Caribbean Boring and Diamond Drilling Limited,
Kingston. The well was clear down to about 87 ft. The very
1ittle fill at the bottom was cleaned with the help of an
air compressor. The well was then tested with a turbine
pump at three different rates of discharge - 320, 604 and
991 USgpm on August 2, 1,85. The test data is given in
Table-2. The test results indicate that the well can yield
991 USgpm for a pumping water level of 31.17 ft. which 1is
about 9 ft. above sea level. However, the well discharge
was accompanied by the fine to medium grained sand. If the
well is reconstructed by installing a smaller diameter well
assembly in the well and packing the annular space with
proper size gravel to stop sand pumping, the yield may be
around 500 USgpm. It was therefore decided to use the well
in the same condition with a sand separator installed on the
well to eliminate sand from the well water. The recommended
rate of discharge from the well is 800 USgpm.



raple~

WATER RESOURCES WIVISION WELL RECORD
LOCATION ; N T T
,Cedar Grove #2
| ranisn ) GRID REFLRENCE £58¢ %
{St. Catheriue 58980 N39420
N39h2
I ownEn ADDRESS
United Pruit (Ja. Co. Ltd. Spanish Town
DRILLER . ADDRESS DATE OF COMPLETION
Yaterwell Zng. Con, Race Course
HOLK 81ZC TYPE OF RIG USED DEPTH OF WELL ELEVATION Of SITE A.S.L.
INCHES TO FEET] ~ahl= Tool 38 FEEY =0.,05
INCHES TO FEET IWATER sTRUCK AT PRINCIPAL AQUIFER REST WAVIR LEVEL
INCHES TO rier ) ON COMPLETION
reecr| Alluvium

§ CASIHG

1YL . DIAMETER INCHES LENGTH FELT FROM FEET TO

TYPL . DIAMETER [NCHES LENGTH FEET FROM FEET TO

TYPL . DIAMETER INCHES LENGTH FEET FROM FEET TO

OMEIN 0" DATA COMPILED BY
5.5.D. Records 3.F

CHECKED 8Y

REMARKS TEST PUMPING
Water quality - Good

DATE

U.S.G.P. M. , WATER LEVEL l DRAWDOWM

S.¥.L. - 14/10/63 - 4,59 ft, 365 , L, 38
p.%.L. - 24/9/53 - 19,08 ft. f

Yield =~ 365 G.P.M. ‘

Used for Irrigation

Former Crid Reference

5859  N3955

SKETCH PLAN OF LDCATION

Yas once called Pumpkin Ground #2

14/08/84 - swl 22,02 ft bgl (casing)
Depth 38 ft. soft mud at botitom

Dia., 18 inches (with perfory)

 HTED IN NICLOD BY oare

-
|
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Cathggine Plains
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Stee-Drawdown Test Data

Area: Caymanas - Project 'B'

Location: Cedar Grove #2

Diameter- Discharge Pipe 10"
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Static Water Level 23.00 ft.
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Catherine Plains

St.

step-Drawdown_Test Data (Continued)

Cedar Grove #2

Location
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t Data (Continued)
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