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INTRODUCTION
 

(CDI)
and 	 Irrigation Project

The 	 Crop Diversification 
 to
 
started functioning officially from October 1985, 


Corporation

reinforce the institutional capacity of Agro-21 


develop private commercial
 
Limited to promote and 


One of the activities
 
agricultural investment in Jamaica. 
 and 	construct
 
of the CDI project was to rehabilitate 


as wells, canals, pumping

irrigation infrastructure such 


and storage facilities. On the
 
stations, fencing 
 Corporation

reorganization of the activities of the Agro-21 


Limited, with effect from April 1, 1989, the 
CDI project was
 

merged with the National Irrigation Commission. 
The area of
 

a part of the St. Catherine Plains mostly on 
the
 

activity is 

western outskirts of Kingston where it is divided 

into five
 
- A, 	Project sub-areas which are designated as Project
t5) 
 (small farmers'
 

B, Project - C (Horticulture), Project-C 

areas of small farmer activity


area) and Project-E. Other 

Hydrogeologist


include Hill-Run, and Bushy Park. The 	
of
project executed the programme


working with the 
 ones
and constructing the new 
rehabilitating the old wells 

and also carried out other hydrogeological activities 

all of
 

which are indicated below:
 

Three old wells in Project-A were rehabilitated 
in
 

a) 

late 1985.
 

-

b) 	 Fourteen (14) wells were constructed in Projects 

A, B, C (Horticulture) and E dufing the period 

September, 1985 to February, 1988. 

Six (6) old wells in Project-E and two (2) old
c) 

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.
 

Water levels and quality of groundwater in the

f) 


general area were monitored.
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project document, environmental
 
specified in the
As 	

project activities will be the
 
monitoring of the 

responsibility of the Underground Water 

Authority which will
 

include monitoring of:
 

both 	salinity
a) 	 Water quality with respect to and
 

contamination by pesticides and other 
pollutants.
 

b) Groundwater extraction.
 

any

Monitoring of groundwater levels is necessary 

to relate 


of groundwater with extraction.
 
changes in the quality 


levels and the quality of groundwater

Monitoring of water 


project reports were done in
 
and preparation of respective 

collaboration with Underground Water Authority.
 

been 	described in
 
Major hydrological work carried out has 


the following reports:
 

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

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


Corporation Limited, Kingston.
 

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.
 

and B. Fernandez. March, 1989. A
 2. Ramanamurty, D.V., 

report on the salinity of and groundwater in the alluvial
 

parts of Bernard Lodge and Caymanas Areas and the
 aquifer in 
 Land 	Utilization
 
adjoining coastal area, St. Catherine Plains. 


Department, Agro-21 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
 

shows areas of groundwater contamination with 
sea
 

1985 to 1988; 

water and other pollutants.
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A report or the groundwater
May, 1989.
3. Ramanamurty, D.V. 

resources of Project-A, Bernard Lodge area, 

St. Catherine Plains.
 

National Irrigation Commission, Kingston.
 

Contains reports on testing of one old 
well, Half Wuy Tree #6,
 

reconstruction, development and testing 
of three old wells, _Ialf
 

Way Tree #4, #5 and Cookson #3 and construction, 
development and
 

new wells, Half Way Tree #2, Cookson #4,
testing of five 

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.
 

July, 1989. A report on the
4. Parn namurty, D.V. 

.esources of Project-B, Caymanas area, St. Catherine
 groundwater 


National Irrigation Commission, Kingston.
PlaLns. 


Contains reports on the constriuction 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
 

for this purpose.
of groundwater in the area 


5. Ramanamurty, D.V. July, 1989. A report on 
the
 

Lodge area,
groundwater resources of Proect-E, Bernar 

Nationai Irrigation Commission, Kingston.
St. Catherine Plains. 


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 groundwater extraction from the wells, 
chemical
 

characteristics of water required for irrigation 
and suitability
 

area for this purpose.
of groundwater in the 


July, 1989. A report on the
6. Ramanamurty, D.V. 
 Caymanas

groundwater resources of Project-C (small farmers area), 


National Irrigation Commission,
area, St. Catherine Plains. 

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.
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K. Mulchansiigh and B. Fernardez.
7. Ramanamurty, D.V., 

round water levels in arts o!
 

July, 1989. A report on the 
 coas rea,
and inin a 
yana areas
Bernard Lodae i 
cat-rTe Pan. National Iri-aion Commission-,Kings-ton.
St. 

Contains water level data and hydrographs 
for 27 wells and
 

descriptions on the fluctuations in 
water levels.
 

and B. Fernandez. July, 1989. A note
 
8. Raranamurty, D.V., 


on the salinity of and groundwater from 
Riversdale #1 well,
 

National Irrigation
Caymanas area. St. Catherine Plains. 


Commission, King3ton.
 

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
 

Attempts to explain the unusually high
pumping time. 

concentrations of sodium and chloride in water 

just at the
 

beginning of pumping.
 

July, 1989. A note
 
9. Ramanamurty D.V.and B. Fernandez. 


the water levels and quality of 5roundwater 
from the c:servation
 

on 
 National Irrigation
well at Hill-Run, St. Catherine Plains. 


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
 

the organic contamination of groundwater in
 Hill-Run area and on 

parts of Bernard Lodge area have been issued 

by the Underground
 

Water Authority under the titles listed below:
 

The drilling of monitoring
1. Fernandez, B. January, 1988. 


wells, South St. Catherine. Underground Water Authority,
 

Kingston.
 

The Crop Diversification Project on the South 
St. Catherine
 

alluvial plains, required high quality groundwater, 
necessitating
 

The quality of ground
the replacement of older sand pumping wells. 


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
 

Multi-level (piezometers) and single
the well field and the sea. 

level completion using 3" 0 pvc have been constructed.
 

Well completion report,
2. Fernandez, B. July, 1988. 


Hill-Run Drive #1, explorat :y Well, South St. Catherine.
 

Underground Water Authority;, Kingston.
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Contains drilling, and testing information. 
The hole was
 

Groundwater from the well was highly
drilled down to 200 ft. 

saline 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.
 

Underground Water Authority, Kingston.
 

The hole was drilled
 
Contains drilling and testing information. 


Testing could not be completed due to caving 
of
 

down to 80 ft. 

the hole and it was abandoned.
 

July 1989. Ground4. Fernandez, B. and D.V. Ramanamurty. 


water monitoring for organic contamination. Bernard Lodge, St.
 

Catherine Plains. Underground Water Authority, Kingston.
 

Six water samples one each from six wells in and 
around the
 

Concentration of organophosphorous
project areas were analysed. 

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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A NOTE ON THE SALINITY OF
 
GROUNDWATER FROM RIVERSDALE #1 WELL
 

CAYMANAS AREA, ST. CATHERINE PLAINS
 

1. INTRODUCTION
 

Riversdale #1 well is to the north of the dyke road near the
 

horticulture project-C and is one of the two wells which supply
 

water to theproject. It was constructed in August, 1986 and has
 

been occasionally in use pumping at the rates of 350-400 USgpm.
 

Map-i shows the location of the well.
 

2. SALINITY OF GROUNDWATER
 

Chemical analyses results of water samples collected from the
 

well at the time of its construction in August, 1986 and periodically
 

afterwards are given in Table-1. The concentrations of the constituents
 

are expressed in mg/l in the Table. These have been converted to
 

milliequivalents/litre and plotted on a graph which is given as Figure 1.
 

The water is of calcium bicarbonate type. However, chloride which
 

is normally less than sodium in the groundwater in the area is more than
 

sodium in the Riversdale #1 well water. Chloride and sodium gradually
 

increased from 43.9 and 23.4 mg/l on July 21, 1980 to 125.1 and 38.0
 

respectively on November 4, 1988. Tests were therefore conducted from
 

time to time to find out if there is any variation in the quality
 

of water with pumping time. Results of 4 tests conducted are given
 

in Table 2.
 



TABLE - 2: CHANGLS IN SODIUM AND CHLORIDE IN WATER WITH PUMPING TIME 

Date of 

Test 

Time of 

Starting the 

Test 

Time of 

Sample 

Collection 

Time Elapsed 

Since Test 

Started 

Chloride 
Content 

(mg/i) 

Sodium 

Content 

(mg/i) 

Pumping 

Water Level 

(b.g.l) ft. 

Discharge 

USgpm 

i. 24 

25 

11/88 

11/88 

10:30am 10:30am 
4:00pm 

9:30am 

-

5.5 hrs. 

23 hrs. 

126.9 
51.9 

53.4 

46.0 

25.0 

25.0 

45.0 

36.0 

360 

270 

2. 26 

27 

28 

1/89 

1/89 

1/89 

10:50am 10:50am 

11:00am 
4 :00pm 

10:30am 

3: 3 0pm 

11:50am 

-

lOmts. 

5hrs.lOmts 

23 hrs.4Omts. 

49hrs. 

128.8 

-

51.5 

50.0 

51.9 

51.9 

53.6 

-

26.8 

25.8 

24.0 

25.8 

38.22 

43.51 

44.05 

44.12 

44.25 

300 

380 

350 

350 

350 

3. 4 2/89 11:15am 11:15am 
11:45am 

12:20pm 

176.5 
105.3 

68.9 

80.0 

43.0 
31.5 

42.0 350 

4 15 

15 

3/89 

3/89 

09:25am 9:25am 
09:35am 

09:55am 

10:25am 

11:25am 

12:55pm 
1:25pm 

lOmts. 

30mts. 

1hr. 

2hr. 
3hr.30mts. 
4hr. 

81.8 
51.8 

45.8 

44.7 

43.9 
43.9 
47.0 

39.0 
25.0 

27.0 

27.0 

25.0 
25.0 
25.0 

43.4 350 

2.
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It is seen from the Table that on 24/11/88 chloride and sodium
 

decreased from 126.9 mg/l and 46 mg/l to 51.9 mg/l and 25 mg/l
 

respectively within 5.5 hours of pumping and remained more or less
 

the 	same after 23 hours of pumping.
 

On 26/1/89, the chloride and sodium decreased from 128.8 mg/l
 

and 53.6 mg/l to 51.5 mg/l and 26.8 mg/l respectively in about 5 hours
 

of pumping and remained more or less the same after 49 hours of pumping.
 

On 4/2/89, chloride and sodium decreased from 176.5 mg/l and 80 mg/l
 

to 68.9 mg/I and 31.5 mg/l respectively in 1 hour and 10 minutes of
 

pumping.
 

On 15/3/89 chloride and sodium decreased from 81.8 mg/l and 39 mg/l
 

to 51.8 mg/l and 25 mg/l respectively in 10 minutes of pumping and
 

further decreased to 47 mg/l and 25 mg/l respectively in 4 hours of
 

pumping.
 

3. QUALITY OF WATER FOR HORTICULTURE
 

Limits of sodium and chloride in water that is used for horticulture
 

are given below:
 

a) 	Sodium is less a problem in most foliage media that
 

contain high amounts of organic matter. Less than 20 mg/l
 

is desirable but 50 mg/l is not considered excessive.
 

b) 	less than 50 mg/l of chloride is desirable under proper
 

culture techniques.
 

Chloride and sodium are higher than the desirable limits in the
 

water, immediately after pumping starts but in course of time they
 

decrease to almost desirable limits.
 

4. CONCLUFION
 

It is seen from results of the tests conducted so far that the
 

sodium and chloride contents are high in the water at the time of
 

the start of pumping and then considerably decrease within half an
 

hour of pumping and thereafter remain more orless the same even after
 

two 	days of continuous pumping.
 



- 4 -


Fluctuations are seen simultaneously in sodium and chloride
 

indicating that sodium chloride is contributing to the high sodium
 

and chloride content in water.
 

Detailed studies on the salinity of groundwater in the area
 

showed that contamination of groundwater with sea water takes place
 

in stages - first sodium exceeding magnesium and then calcium resulting
 

in the formation of sodium bicarbonate type of water; then exceeding
 

the bicarbonate at which stage chloride exceeding calcium and magnesium.
 

Finally the formation of sodium chloride type of water takes place
 

in which chloride exceeds bicarbonate and finally sodium.
 

No such transformation of water is observed at Riversdale #1 well.
 

It is therefore concluded that the high sodium and chloride in the
 

water from Riversdale #i well is due to contamination of groundwater
 

with some local sodium chloride
 

5. RECOMMENDATIONS
 

Variations in the quality of water from Riversdale #1 well are to
 

be observed at least once in a month for a pumping period of 48 hours
 

at a time for one year and attempts be made to establish a pattern for
 

the variation in the concentration of sodium and chloride in the
 

water. Further programme of studies can be drawn up based on the
 

results obtained.
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