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BASIC INFORMATION FOR PLANNING WATER MANAGEMENT
IN THE
BRUMDEC PROJECT

1. Introduction

In the BRUMDEC area, the heavy rainfall is concentrated in two periods:
May-June and September-October. During these periods, the drains have to
convey the ruh-off into the Black Rivér. However, during the dry months,
evapotranspiration is pgreater than precipitation, so to restore the water
deficit, water should be applied by irtigation. For an optimum yield of
an aerobic crop, the water table should be maintained below the root zone.

To obtain this situation, irrigation and drainage play an important
part in the management of water. The observation wells for the indication
of the position of the water table is a reliable tool, especially for the
protection of the organic soil which forms part of the project area.

On the other hand, during the period of heavy rainfall and run-off,
erosion takes place, large amounts of solids are deposited in the drains
and their hydraulic capacity to convey the peak flows is decreased. This
will lead to flooding if the solid materials are allowed to accumulate in
the drains. The siltage monitoring in the drains will give the indication
as to the amount of material to be removed and the frequency of the
operation to reshape the drains' cross section.

This report deals with the description of both the observation wells
and the siltage stations as tools for the management of the water resources
in the BRUMDEC Project.

2. Observation Wells

An observation well is based on the principle that flow through
porous media indicates the elevation of the underground water.

2.1 Location of the observation wells on BRUMDEC land

Fig. 1 and Table 1 show the location and characteristics of
the observation wells in the BRUMDEC Project. For the position of
the observation wells we have taken into account the presence of a
road so that they can be reached throughout the year, and some







permanent land features to ensure their permanence. Thirty two
(32) wells have been installed, eighteen (18) in organic soil
(from OW P-1 to OW P-18) and fourteen (14) in mineral soil (from
OW M-19 to OW M-32).

2.2 Installation of observation wells
Observation wells were constructed as follows:

- To dig the hole a powered drill was used, with which a .20 m
(8 inches) diameter hole and 1.35 m (53 inches) depth hole
could be made.

- A 3 horse power at 3,600 rpm, 127 cc pump was used to pump the
water out of the hole.

- A 0.10 m (4 inches) layer of fine gravel was put at the bottom
of the hole.

- A 0.05 m (2 inches) diameter perforated pipe with a cork at
the bottom end was placed in the hole. The annular space
around the pipe was filled with gravel up to the ground surface.

- A concrete collar was placed around the pipe.

- A perforated cork covers the upper end of the pipe; it prevents
any solid material dropping into the well, and assures the
atmospheric pressure on the underground water inside the well.

In mineral soils, the wells were drilled to a depth of 1.35 m
(53 inches), but in peat soil, sometimes the depth was limited by the
presence of limestone underlying the peat.

Wells M-19, M-22 and M-23 have been cased with a 0.0375 m
(1.5 inches) diameter pipe.

Well P-10 and P-18 have been cased with a 0.1 m (4 inches)
diameter pipe.

2.3 Monitoring the observation wells

The depth of the water table from the top of the pipe should
be measured once each week. The position of the water table should
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be plotted to have a graphical representation of its variation with
time. To get the elevation of the water table with respect to mean
sea level, we subtract the tape reading from the elevation of the
top of the pipe. To obtain the depth of the water table below the
ground surface, subtract the hejight of the pipe from the tape
reading.

Example Well P-10

Tape reading (Sept. 30, 1981): 14" = 1.167'
Elevation of the water table: 12,05' - 1,167' = 10.883
Depth of the water table: 14" - 8" = 6" = 0.5'

See Page 4 for Table 1(a)

To obtain an over-all view of the water table position in the
area, contour lines could be drawn monthly. This information will
help the Irrigation Superintendent in taking a decision for the
management of the water resources of the project.

For monitoring the observation wells, a table with the
following headings should be prepared.

Conditions
Observation Tape surrounding
well reading the well Date Reader Remarks

32

The Siltage Stations

Table 2 shows the location of the siltage stations with the

elevation of the reference pins to monitor the sedimentation in the
drains.

In the cross section of the drains several points are selected

depending on the width of the bottom. The elevation of these points are
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TABLE 1(a) - Elevation of the water table with respect to mean sea
level and position of the water table below ground
surface (Sept. 30, 1981)

Elevation of Position of water
Tape the water table table above
Observation reading M.S.L. ground surface

well inches meters feet meters inches meters
1 16.0 0.406 15.84 4.828 1.5 0.038
2 11.0 0.279 18.08 5.511 4.0 0.102
3 1.0 0.025 10.19 3.106 8.0 0.203
4 6.0 0.152 9.56 2.914 5.0 0.127
S 17.5 0.445 14.96 4.560 4.5 0.114
6 25.5 0.648 14,25 4.343 12.0 0.305
7 12.5 0.318 11.60 3.536 1.5 0.038
8 17.0 0.432 10.52  3.207 5.0 0.127
9 12.0 0.30S 10.42 3.176 2.0 0.051
10 14.0 0.356 10.88 3.316 6.0 0.152
11 14.0 0.356 16.83 5.130 3.0 0.076
12 11.0 0.279 16.61 5.063 5.0 0.127
13 18.5 0.470 12,58 3.834 2.5 0.064

14 - - - - - -
15 13.0 0.330 10.44 3.182 3.0 0.076
16 9.0 0.229 9.47 2.887 1.0 0.025
17 20.0 0.508 9.00 2.743 3.0 0.076
18 10.5 0.267 9.54 2.908 1.5 0.038
19 12.0 0.305 29.13 8.879 2.0 0.051

20 - - - - - -
21 48.0 1.219 23.83 7.263 27.8 0.706
22 39.0 0.991 19.57 5.964 29.5 0.749
23 14.0 0.356 18.59 5.666 0.5 0.013
24 18.0 0.457 18.16 5.535 5.0 0.127
25 12.5 0.318 21.87 6.666 2.5 0.064
26 25.5 0.648 19.29 5.880 16.5 0.419
27 18.0 0.457 17.22 5.249 8.0 0.203
28 30.0 0.762 11.80 3.597 18.5 0.470
29 21.5 0.546 10.59 3.228 5.5 0.140
30 29,0 0.737 18.14 5.529 11.5 0.292
31 23.5 0.597 18.43 5.618 3.5 0.089
32 5.0 0.127 16.0 4.877 3.0 0,076
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taken so that the shape of the cross section could be drawn. The

comparison of two successive measurements will indicate the rate of

sedimentation or scour that is occurring.

To carry out the work, the following equipment is needed:

an engineer level, with its tripod
a stadia rod

a one hundred foot steel tape

an equipped boat

The monitoring should be done every month; the information

should be analysed to take an immediate decision when corrections in

the drainage management are necessary.

4.

Conclusions

1.

Thirty two (32) observation wells to manage the water table
have been installed in BRUMDEC area.

2. The weekly information of the position of the water table will
give the criteria for the proper management of the irrigation
and drainage facilities in the project.

3. The monthly maps showing the water table contour lines will
indicate the working conditions of drains and the needs for
irrigation or drainage.

4. The drains have been provided with siltage stations to monitor
the change of the cross section shape as a result of sedimentation
or scour. In this way, the flow in drains could be controlled.

Recommendations

1, Monitor the observation wells once each week, check their
working conditions, the integrity of the cork, and keep the
surroundings free of vegetation.

2. Monitor the siltage in drains once each month.

3. Place the irrigation control structures in the drains to

manage the water and the soil moisture conditions in the
project area, in conjunction with the information provided






by the observation wells.

More observation wells could be installed to obtain
information for particular areas, where at the present

time, the absence of roads has not allowed us to drill
wells,






TABLE 1 CHARACTERISTICS OF THE OBSERVATION WELLS IN THE BW/MDEC PROJECT
, . Elevatiop of 1

Cbservation: Type Depth of well top of pipe I Beight of pipe

Vell of ; - (msl) f Roid sbove ground
No. soil Inches Meters Feet Meters Drain s No. Whﬁ;
1 Peat s1 1.295 17.78 5.419 1D-3 10 1.5 0.368
2 " 30 0.762 19.00 5.791 1p-3 7 7 0.178
3 - 50 1.270 10.27 3.130 2p-18 6 ’ 0.229
b . 50 1.270 10.06 3.066 2D-13 6 n 0.279
5 " 55 1.397 16.42 5.005 1D-2 S\ g 13 0.3%’
6 .. 52 1.321 16.37 5.990 -1 7 13.5 0.3
7 " sh 1.372 12.64 3.853 -1 1 1., 0.3%6
8 . ss .| 1.%7 11.9% 3.6%9 1Dy 1D-1 12 12, 0.305
9 " 8 1.219 11.42 3.481 1 12 b, 0.356
10 . 53 1.346 12.05 3.673 20, 20-h 2 8 0.203
n y 53 1.346 18.00° 5.486 20-3 3 1. 0.279
12 . sk 1.372 17.53 5.343 2p-3 3 ¢ 0.152
g y 83 1.092 .12 h.30h 1Dy AD-2A 17 % 0.406
I " 53 1.346 8.99 2.720 AD; AD-3 1 9 0.229
15 " X 0.91% 1.52 3.511 w-3; D 3 1 | o5
16 . Py 0.609 10.22 3.115 1w n 10 >
u * 7 1.M8 10.67 3.252 -1 - 17 9.432
18 . 5 1.7 | 0.2 3.176 1-1 - 12 0.305
19 Miversl | 56 1.h22 30.13 2.18% 201 .9 10 0.254
L " s 1.063 26.85 8,184 2p-10 8 (X 0.11%
2 " 52 1.321 | 27.83 8.483 - - 0.7 0.551
2 " 51 1.295 22,82 6.852 - 0 9.5 0.241
3 " 52 1.321 19.76 6.023 2p-18 6 13.5 0.343
A . 53 1.346 19.66 5.992 1 .10 13 0.330
25 " 63 1.600 22.91 6.983 - - 10 0.254
% . a8 1.219 | 21.h2 6.529 2p-2 2 9 0.229
27, . 3 1.168 18.72 5.706 20-3 3 0 0.25%
8 " 52 132 W.30 k.359 AD-28 ¥ n.s 0.290
-9 " 52 1.321 12.38 3.713 AD Eist Dyke 16 0.406
» " 13 1.168 20.56 6.267 AD . 11.5 0.85
i 50 1.270- 20.3%9 16,215 - Vest Dyke 20 0.508
” 53 1.346 16.42 5.005 T n 8.5 0.216
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TABLE 2 LOCATION AND ELEVATION OF THE REFERENCE LEVELS
SILTAGE STATIOggRA}H§RUMDEC PROJECT
Location of station Elevation (MSL)
from the outlet
. Drain Feet Right Pin Left Pin
i Feet Meters Feet Meters
2D-1D 35+00 20,59 6.276 21.23 6.471
1D-3 10+00 16.38 4.993 16.91 5.154
2D-1B 5+00 11.84 3.609 9.85 3.002
2D-1 44+00 10.76 3.280 8.71 2,655
i 1D-2 14+00 15.61 4,758 15.93 4,856
AD-2 12+00 8.14 3.481 7.36 2,243
| AD-2B 41+00 13.83 4.215 12.81 3.905
| AD-2A 20+00 12.08 3.682 12.88 3.926
1D-1 11+00 12.03 3.667 12,29 3.746
1D 30+00 10.24 3.121 11.15 3.399
2D-3 5+00 11.56 3.524 12.00 3.658
DB 30+00 - - - -
DB-1 % 5+00 - - - -
2D-4 ! 16+00 12.68 3.804 - -
2D-4 49+00 - - 16.63 5.069
2D-2 55+00 15.01 4,575 - -
2D-2 15+00 - - 11.03 3.3619
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AGRICULTURE IN JAMAICA

Collection of papers of the Office of IICA in Jamaica

1977 - 1978
No. I - 1 Pritz Andrew Sibbles, '"Basic %ri.cultuul Information
on Jamaica Internal Document of Work", Jamuary

No. I - 2 Yvonne Lake, "Agricultural Planning in Jamaica",

June 1977

No. I - 3 Aston S. Wood, Ph. D., "Agricultural Education in
Jamaica", September - October 1377

No. I - 4 Uli Locher, '"The lhrkotigg of Agricultursl Produce in
Jamaica", T

No. 1- § G. Barker, A. Wahab, L. A. Bell, "Agricultural Research
in Jamaica', November 1977

No. I - 6 Irving Johnson, Marie Strachan, Joseph Johnson, 'Land
Settlement in Jamaica', December 1977

Mo. I - 7 Govermment of Jamaica, "Agricultural Goyermment Policy

Papers', FRebruary 1978

Na. I - 8 Jose Emjlio Araujo, 'The Communal Enterprise",
February 1980

No. I - 9 IICA and MOAJ, 'Hillside Farming Techmology - Intensive
Short Course', Vols, I and II, March mﬁ e

No. I - 10 Jose Emilio Araujo, 'The Theory Behind the Communit
Enterprise - Seminar in Juag“. Maxrch 1978

No. I - 11 Marie Strachan, "A National Prograsme for the Devel t
of Hillside Farming iIn Jmic‘a. April 1978

No. I - 12 D. D. Henry, "Brief Overall Diagnosis of Hillside Farming
in Jamaica', Apr

No. I - 13 Neville Farquharson, '"Production and Marketing of Yams
in Allsides and Christiana™, May 1978
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No. I - 14

No. I - 15

No. I - 16

1978 - 1979

No. II

[]
[y

No. II - 2

1979 - 1980
No. IITI - 1

No. III - 2

No. III - 3

"00 III - 4

(ii)
R. C. E, McDonald, A. H. Wahab, "Fertility Assessment
of Newly Terraced Hillside Soils Using the Microplot
Technique - the Allsides Case gfmy", 1978
IICA - IDB, "Course in Pr tion and Evaluation of
Agricultural ﬁ?'oiects". %o;s. T and ﬂ, November 1977

Neville Farquaharson, 'Production and Marketing of
Dasheen in Allsides and Christiana", June l§7§

0. Arboleda-Sepulveda (1ICA-CIDIA), "L\friwltural
Documentation and Information Netwoxrk in Jamaica',
r

Victor Quiroga, 'National Agricultural Information
System", (NAIS'-Jm ca ect e, tem 1978
Joseph Johnson, "A Review on Land Reform in Jamaica

for the Period 1972 - 1 , t r

Neville Farquharson, "ABC of Vegetable Farming', A
Draft High School Textbook, Vogs. T, IT, 11T and IV,
February 1979

Jerry La Gra, "Elements of an gricultural Marketing
Strategy for Jamaica",

D. D. Henry, 1. E. Johnson, '"Agricultural Extension
Service in Jamaica', March 19

H. R. Stemnett, 'Watersheds of Jamaica and Considerations
for an Ordinal Scale of Thelr Development”, July 1979

1ICA-MAJ, "Hillside Farming in Jamaica", A Training
Seminar, December 1978

A. L. Wright, A. H. Wahab, H. Murray, 'Performance
of Six Varieties of Red Peas (Phaseolus vulgaris L.
on a Newly Terrac tisol in Jamaica", t 1979

IICA Jamaica Staff, '"Agro-Socio-Economic le Surve
of Allsides - Trelawny, Jamaica", ﬁteuar 1979
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No.

No.

No.

IIT - §

IIT - 6

II1 - 7

1980

No.

No.

No.

Iv-1

IV- 2

Iv- 3

IV - 10

(iii) |

IICA-MOAJ, "An Approach to Agricultural Settlement of
Hilly Lands',” October

IICA-MOAJ, 'Tree Crops of Economic rtance to
Hillside Farms in Jamaica, October ng

Canute McLean, 'Production and Marketing of Peamuts",
November 1979

Joseph Johnson, ‘'Production and Marketing of Red Peas
in the Hilly Areas of Jamaica'', January 1

Lyn Smuffer, '"Rural Women: An Annotated Caribbean
Bibliography with speclal reference to Jamaica',
January 15%0

Vincent Campbell, Abdul Wahab, Howard Murray, ''Response
of Peanut (Arachis h aea L.) on a Newly ‘l'emces
Ultisol in Jamaica”, January 1980

P. Aitken, A. Wahab, I. Johnson, A. Sahni, '"Agro-Socio-
Economic Survey - Pilot Hillside Agricultural Project
'PHILAGRIP' Southern Trelawny," February, 1980

Glenys H. Barker, 'Bibliogra of Literai:ure relatin

to Research and Development in the Agricultura tor
‘of Jamaica 1959 - 1979, rch 1

Milton R. Wedderburn, “Allsides Farmers' Pre-Cooperative
A Socio-Economic Assessment™, March 1980

Adele J. Wint, '"The Role of Women in the Development
Process', April 1980

Milton R. Wedderburn, 'The Co-operative Input in the
Development of the Pilot Hillsige EZcultural Proiect
P)", April 1980

MOJ/IICA/CARDI, Fruit Trees Seminar -''Research §
Development of Fruit Trees', June 198

Henry Lancelot, 'Traditional Systems in Hillside
Farming, Upper Trelawny, Jamaica", June 1980
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