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EXECUTIVE SUMMARY

The Bellcan Golf Resort & Marina proposed project is for an upscale residential resort
community, with an 18-Hole Championship Golf Course, Marina, 1039 lots/units along
with the amenities for the golf course and marina, beach, event centre, spa, beach club,
hotels and administrative buildings that will be constructed in four phases over 3 to 4
years. It is proposed to supply the project with water pumped from awell field within the
project boundaries into reservoirs and onto the lots. Water demand is estimated at
180,050 gallons day™ at 100 % capacity of 3,651 persons.

This aquifer and pumping test was conducted to determine the capacity of the well 141to
provides the project water and to evaluate the impacts that may result of such provision.

The project lies on the eastern periphery of the Coastal Shelf Groundwater Province. The
southern boundary of the Coastal Shelf Groundwater Province is aigned with the northern
boundary of the Belize River watershed and includes the entire New River watershed and the
Belize portion of the Rio Hondo watershed. The geology of the project area is primarily
Miocene-Pliestocene limestone (25MYA) that is partially overlain by recent limestone
deposited approximately 2.5 (MY A) with clay and marl alluvial deposits.

Aquifers in this groundwater province are composed of weathered and fractured Miocene-
Pleistocene limestone with overlain marls and are generaly semi-confined or confined
inland and or perched near the coast.

Based on the Driller(S log and limited aguifer information the aquifer was classified as semi
confined and its thickness within the project area was estimated a 30 meters. The slope of
the potentiometric surface was calculated from observations and the Surveyor(s data to be
0.0028 m/m.

The Developers determined that the required pumping rate to satisfy the projectls water
demand is 200 US gal min™.

Two wells that partidly penetrated the semi confined aquifer were drilled within the
boundaries of the project area, production well 141 and observation well 142. The production
well, No. 141 was completed at a depth of 17.638 meters, with 10.06 meters of PVC screen.
Observation well No. 142 was completed a a depth of 22.86 meters with 7.62 meters of PVC
screen. Immediately after drilling these wells were devel oped by continuously pumping them
at the approximate rate of 490 US gal min™ for 24 hours. On 30 May 2008 Well 141 was
pumped tested to determine its capacity to supply the required 200 gd min™. The initia
pumping rate was 375 US gad min’, and a one hour and two minutes after the
commencement of the pumping the rate was reduced to, and maintained at 270 US gal min™
for the remainder of thetest. The average pumping rate was 315 US ga min™and the duration
was sx hours and thirty-five minutes, that is, until there was no significant change in the
drawdown. Well 142 and ahand dug well, No. 140, were used as observation wells.

Test results indicate that during the pumpage at average 315 US gal min™, the maximum
measured drawdown of the potentiometric surface in well 141 was 1.28 meters (4.201 ft)
and the average drawdown was 0.804 meters (2.64 ft). During the reduced pumping rate
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the sustained drawdown was 0.56 meters (1.84 ft). Drawdown in well 142, 189.76 meters
east of the pumped well 141 was 20 mm and in well 140, 442.19 meters to the west of the
pumped well was 10 mm.

Using the Thels equations modified for non equilibrium by Cooper and Jacob, the
Transmissvity of the aquifer in the vicinity of the project area was calculated at747.42
m?/day. The storage coefficient was 8.406 *10° and the hydraulic conductivity was
7.502 x 10 m/day. the observation wells were virtualy unaffected by the pumpage hence
no agquifer parameters were cal culated for wells 140 and 142.

Extending of the time-drawdown graphs to simulate continuous pumping at the rate of
315 gal min™ indicate that the potentiometric surface in well 141 will fall to 1.9 meters
(6.22 ft) below the top of casing in 6.9 days. At thislevel the potentiometric surface will
be still be 0.24 meters (0.8ft) above the top of the aguifer.

During the pumping there were no sgnificant changes in water quality. In wel 141
phosphates increased from 1.75 to 2.25 mg/L, hardness from 1960 to 2005 mg/L and iron
from 0.28 to 0.30 mg/L. Suspended solids decreased from 0.33 mg/L to 0.0001lmg/L. The
sdinity remained at 1.6 ppt throughout the pumping.

It is concluded that well 141 has the capacity to provide the project with the required 200 gal
min™. Drawdown in the semi-confined aguifer will not adversely affect other users tapping
this semi confined limestone aquifer. At the pumped rate of 315 g min™ well within a 2.5
kilometer radius will not be affected. The production from well 141 can be increased to 450
ga min™ without drastically reducing the elevation of the potentiometric surface and with little
effect on the surrounding wells.

I. Background

The Bellcan Golf Resort & Marina proposed project is for an upscale residential resort
community, with a Golf Resort and Marina subdivision. This project will involve an 18-
Hole Championship Golf Course, a 112.46 acre marina and atotal of 1039 lots of varying
classification. These lots along with the amenities for the golf course and marina, beach,
event center, spa, beach club, hotels and administrative buildings will be constructed in
four phases that will cover about 3 to 4 years. It is proposed to supply the project with
water pumped from a well field, within the project boundaries, into reservoirs and onto
thelots. Water demand is estimated at 180,050 gallons day™ at 100 % capacity of 3,651
persons. Two lineswill be provided, one for the potable use (no treatment) and the other
for drinking (pre treated).

II. Purpose and goals of the Hydrogeologic Study

This aguifer and pumping test was conducted to determine the capacity of the well 141 on
the northeastern end of the Corozal District. It was also conducted to determine the
aquifer properties such as the Transmissivity and Storativity of the Coastal Shelf
Groundwater Province in the Consgo region and near to the development. This study
investigated the potential impact of the projected pumpage on water levels in the
surrounding wells, the presence of nearby hydrogeologic barriers, and specific recharge
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features that may influence this pumpage. Additionally, the tests assessed possible water
quality changes consequent of the pumping.

1. Hydrogeologic Aspectsof  the Coastal Shelf Groundwater Province and
Aquifer
1. Description of the Well Site and Water System

The well site is located west south west of Consgjo Village in the Corozal District. Two
wells were drilled for the project these are wells 141 and 142. An existing hand dug well,
No. 140, was included in these investigations. Please refer to well field location map in
figure 1. There are many wellsin this area both hand dug and mechanically drilled. Two
notable deep wells drilled for petroleum exploration in the vicinity of the project area are
the Donque-1 near Consgjo Village and the Remate-1 near Chan Chen Village. Also
notable is the cluster of more than 80 wells within the Corozal Free Zone and to the
northwest of thiswell field, some of these wells may be tapping the same confined and or
phreatic aquifers as the wells within the vicinity of thiswell field.

The anticipated daily pumping rate to supply the daily demand is 200US ga min™.
Typical pumping schedules, frequency, duration, peak demand hours, and pumping rates
for the pumped well 141 are in the parent project document.

Location of Well Field (N
S RS (PPN Bt 5

Figurel: ConsejoNell Field acation
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2. Geology & Aquifer Description

Geology

The Consgo project lies on the eastern periphery of the Coastal Shelf Groundwater
Province. The southern boundary of the Coastal Shelf Groundwater Province is aligned with
the northern boundary of the Bedize River watershed and includes the entire New River
watershed and the Belize portion of the Rio Hondo watershed. It also includes the Corozal,
Orange Wak, and northeastern Belize districts and dl minor watersheds eastward and
northward of the Belize River.

Coastal Shelf Groundwater Province

According to Cornec, the peninsulalike portion of the Coastal Plain and Shelf Provincein
Figure 2 is comprised of primarily Miocene-Pliestocene limestone (25MY A) that is partialy
overlain by recent limestone deposited approximately 2.5 (MYA) with clay and marl
aluvia deposts. Aquifers in this groundwater province are composed of weathered and
fractured Miocene-Pleistocene limestone with overlain marls. In the project area aguifers
are generaly semi-confined or confined inland and or perched near the coast.

GROUNDWATER PROVINCES

Legend
Campur

Coastal Plains & Shelf

ﬁ Vaca Plateau
D Savannah
] Maya Mountain

Projected Coordinate System; NAD_1927_UTM_Zone_16N

35,000
]

Figure2: Belize Groundwater Provinces
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Whilst the groundwater movement and aquifer systems are not bounded by geopoalitical
boundaries, the Hydrology Unit of the National Meteorological Service set the Rio Hondo as
the northern limit of this Province. Deegp confined aquifers may originate in the southern
Y ucatan in Mexico and extend into Belizel§ Coastal Shelf Groundwater Province.

Consejo Geology

MIOCENE-PLEISTOCENE, Limestone
PLEISTOCENE - RECENT, Pleistocene

Figure3: Geology of @hsejo Shores and Project Area

In the well field region of the Coastal Shelf Groundwater Province aquifers are mainly
fractured limestone overlain by quaternary alluvium.

3. Inventory of potential recharge and discharge locations

Wélls penetrating the unconfined aquifers range from depths of 14 to 50 meters with static
levels ranging between 10 and 28 meters below the surface’. Confined limestone aquifers
were encountered at 585 meters below the ground level in the Corozal Free Zone.

Yields from the perched and unconfined aquifers average 75 L/min. The deeper and
confined aquifers yield on average 331 L/min while maximum yields are near 4550 L/min

(ibid).

! Buckalew, James, O. et al,Water Resources Assessment for Belize, 1998, USGS,USACE, TCE, USSOUTHCOM
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The pumped well taps a semi-confined limestone aquifer that is connected to the
neighboring surface water bodies and perennial streams. Water bodies in the immediate
vicinity of the project area include the swamps to the north of the well field and project
area. The Four Miles Lagoon to the northwest, the Rio Hondo River and estuary to the
north of the well field and project area, are the major surface water bodies. Recharge of
this aquifer is primarily from infiltrating rainfall during rain events and from lateral flows
during the low flow seasons.

The gradient of the potentiometric surface was calculated as 0.0028 m/m from Surveyor($
data on the ground elevation, the length of casing above ground level, and the static water
levelsat and in wells 141 and 142, using the direct distance between these two wells.

4. Design and Operation of Aquifer Test
Number and Locations of Wells

The Consgo Shores aguifer test used the two new wells drilled specificdly for the project,
pumped well 141 and observation well 142, and an existing hand dug well 140. Well 141 and
142 are within the project boundaries and well 140 is privately owned and outside the project
area

Observation Well No. 142

Observation well No. 142 is located at the gated entrance to the project area and is
approximately 189 m (620 ft) east of the production well No. 141. The coordinates for well
No. 142 are 359391E 2039797N. Thiswell was completed to a depth of 22.86 meters (75ft)
and it has a 0.3048 meter bore and 0.1524 meters of PVC meters casing. A length of 7.62 (60
ft) meters (35 ft) of 0.1524 dotted PV C screen wasingtdled from 10.67 meters (35 ft) to 18.29
meters below thetop of casing. Thiswell was pumped at 490 gallons per minute for 24 hours
immediately after it was drilled. Maximum drawdown from static level of 2.134 m (7ft)
bel ow the top of casing was 4.57 m (15ft).
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Figured: Well No. 142 Lithology
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WellNo. 141 ,, Production Well

The developers have selected this well as the production well for the development project.
The coordinates of this well are 359188E 2039834N and is located to the east of the main
Consgo road. Thiswell was completed to depth of 17.68 meters (58ft), it has a 0.3048 meter
bore and 0.1524m PVC meters casing. A length of 10.006 meters (33 ft) of 0.1524 dotted
PV C screen was ingtalled from 7.62 m (25 ft) to 17.68 m (58 ft) below thetop of casing. This
well was pumped at 490 gdlons per minute for 24 hours immediately after it was drilled.
Maximum drawdown from static level of 1.524 m (5ft) below the top of casing was 2.41 m
(7.9ft).

Well #141 Consejo Village
Corozal District

0-3ft
3-251t | ' :::Z_:_'. Marl & Limestone
25 - 58 ft Limestone

2 e
R ==———=

Figure6: WellNo. 141 Lithology

WellNo. 140 ,, Hand dug
Thiswell islocated 442 m (1450 ft) west of the production well No. 141 and its coordinates

are 358680E 2039771N. Thiswell has depth 9.37 m (30.74 ft) with adtatic level of 9.33m
(30.61ft) below the top of well wall.
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Abandoned Well

An abandoned well was observed dong the Consgo road and in front of the Consgo Village
Bedize Telemedia Office. Although al indications suggest that thiswell is abandoned it
remains open and is used as areceptacle for garbage and refuse.  Continued use of thiswell as
agarbage and refuse receptacl e can threaten the safety of the agquifer system within the project
area.

Well171 Donque -1

The Donque-1 well islocated 3426 meters north east of the production well 141. Itisbelieved
that this well was drilled by the Placid Oil Company during the petroleum exploration
expedition that drilled the Remate-1 well. The Donque-1 well coordinates are 362394.00 E
2041010.31N. The Donque-1 well log is unavailable. Several unsuccessful attempts were
made to properly sed thiswell and currently thiswell is overflowing under artesian pressure.

Wel REMATE -1

Thiswdl is located 7900 meters west of production well No. 141 and was drilled in 1981 by
Pacid Oil Company during a petroleum exploration expedition in northern Belize. The
coordinates of this well is 332927E 2039722N. This well was drilled to a depth of 2350
meters.  Confined limestone aguifer belonging to the Barton Creek formation® was
encountered at 276 meters (905ft) below the ground level.

The Corozal Free Zone Wells

Within the Coroza Free Zone located northwest of the tested well field and in the vicinity of
the Santa Elena Belize- Mexico frontier crossing, thereisin excess of eighty (80) wells. These
well tap phreatic and confined aguifers. It is note worthy that groundwater in some wells® rise
above ground surface under artesian pressure. This above surface flow can be currently
observed at well 171(Donque-1). It isvery likely that well 171, and the overflowing Corozal
Free Zone wells are tapping the same aquifer. Also noteworthy isthat the Coroza Free Zone
does not have a sewage system and that al sewage is treated with septic tanks. The volume of
sewage generated within the Corozal Free Zone and the method of disposal (via septic tanks)
can threaten the phreatic aquifer and neighboring surface water bodies. The threat of
contamination of the confined and artesian aquifer isunlikely

Duration and Pumping Rate of the Aquifer Test

The pumping test was conducted in production well 141. The pump was started on May
30, 2008 at 8:40 a.m. and was stopped on May 30, 2008 at 15:15 p.m. when there was no
significant changes in the drawdown in production well 141.

2 pedro Cho - Geology and Petroleum Department
3 Shell Service Station and Princess Hotel and Casino wells
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The duration of the pumping was a total of 6 hours and 35 minutes using a Franklin
Electric 15kV 380V 32.0A 285min™ submersible pump. The average pumping rate was
315US gal min™ while the maximum was 375 gal min™ and the minimum rate was 270
ga mint. The average pumping rate of 315 US gal min™® was 42% higher than the
required 200 gal min™ and as such stresses the aquifer sufficiently to predict the long
term response and impacts of the proposed pumpage on the neighboring wells. At the
average 315 gal min™ the volume of water pumped during the test period was 149,923
galons.

During the aquifer test, discharge was measured using a flow meter attached to the well
discharge pipe. The flow from this discharge pipe was routed away from the well and
toward surface drains that led downslope and eastward toward the sea.  The pumped
aquifer is semiconfined and recharge due to the surface discharge is unlikely.

Water -Leve | Data

Static water levels were collected for all wells prior to the commencement of the
pumping test. Static water levels were collected from Wells 140, 141 and 142. All water
level measurements were referenced to the top of the well casings.

During the pumping test water levels were monitored using measuring tapes and
transducers and data-loggers. Transducers and data loggers were installed in Observation
WEells 140 and 142. A datalogger and a transducer were installed in the pumped well to
monitor and collect the water levels. As a precaution against logger malfunction the water
level was aso monitored manually in production well 141. The data logger in the
production well was configured to collect water level data at a one minute interval
throughout the pumping period. Water levels in observation wells 140 and 142 were
collected at a five minute interval. Wells 140 and 142 were periodically monitored using
measuring tape. The recommended time intervals for the collection of water level data
for pumping tests are listed in Table 1. The reported collection rates exceed these
recommendations.

Tablel: Recommended Time Intervals between measurements by Driscoll

Time Since pump Started [min] Time I ntervals between measur ements[min]
010 05£1
10£15 1
15 £60 5
60 £ 300 30
300 £ 1440 60
1440 £ termination of test 480 (8 hr)
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The precision of tape measured water levels were within 0.01 meters and the transducers
and data-loggers were within 0.0001 meters.

Drawdown in the pumped well 141 was 1.28 meters (4.2ft). In observation well 142,
189.76 meters east of the pumped well 141, drawdown was 0.02 meters and in
observation well 140, 442 meters (1450 ft) from pumped well 141 drawdown was
0.001meters (0.0003ft.). That is drawdown in well 142 east of the pumped well was 20
mm and to the west in well 140 was 10 mm. In other words drawdown was insignificant.

5. Recovery Data

Recovery data was collected from wells 141, 140 1nd 142 using transducers and data-
loggers. As for the water levels during the pumping, recovery data in wells 140 and 142
were collected with the same frequency as those taken during the pumping portion of the
aquifer test. Similarly the frequency exceeded that recommended by Driscoll (1986). For
reference Driscoll recommend the time intervals in Table 2 as the frequency for the
collection of recovery data.

Table2: Recommended time interval forabkection of Recovery Data per Driscoll

Time Since pump Stopped [min] Time I ntervals between measurements [min]
010 05£1
10£15 1
15 £60 5
60 £ 300 30
300 £ 1440 60
1440 £ termination of test 480 (8 hr)

Full recovery to the initial static level 2.14m in well 141 was amost instantaneous
(15:41- 2.69m) £ (15:43 - 2.14m) after shutting down the pumps. The water level in well
140 was unresponsive to the change in pumping rate and to the shutting down of pump.
Similarly, water level data for well 142 indicated that the pumping in well 141 did not
drawdown the water level in thiswell.

6. Water Quality

Review of the limited water quality date indicate that generaly the Coastal Shelf
Groundwater Province water quality can be characterized by an average hardness is 372
mg/L and average sul phate content of 69 mg/L.
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Water Samples

During the pumping three water samples were taken to determine if the pumping
impacted the water quality. Samples were taken from the pumped well (well 141) one
hour 18 minutes into the pumping test and at the end (6 hours 35minutes) of the pumping.

During the pumping there were no significant changes in water quality. The results of water
quality anayses conducted on these samples collected on 30 May 2008, by the Bdlize Water
Services Laboratory reveded that in well 141 phosphates increased from 1.75 to 2.25 mg/L,
hardness from 1960 to 2005 mg/L and iron from 0.28 to 0.30 mg/L. Suspended solids
decreased from 0.33 mg/L to 0.000lmg/L. The sdinity remained a 1.6 ppt throughout the
pumping. The well was free of feca coliform during the tests. (note in BWSL Result A =10
am. sample and B refersto 3:15 sample)

Water quality tests conducted on the 11 July 2008 by North Idand Laboratories in
Vancouver Canadafor standard water quality parameters and trace metals on water samples
collected from well 141 (Well 1 in north Island Laboratories results) and 142 (Well 2 in
North Island Laboratories results) on June 28, 2008 indicate (see Appendix F) that the wells
are free of feca coliform (E. Coali). High concentrations of calcium carbonate hardness,
sulphates and total dissolved solids and margina concentrations of iron were detected in
both wells. Test results for trace metas were al beow the maximum alowable
concentrations for the Canadian Drinking Water Guidelines. The aforementioned detected
high concentrations exceeded the Aesthetic Objective of the Canadian guidelines and thus
pose no health risk.

Similar tests were conducted on 29 June 2007 on samples collected from Wdl 171
(Donque-1) on June 27, 2007. The test results (see Appendix F) indicate that this well was
free of fecal coliform (E. Coli). Similar to wells 141 and 142 high concentrations of calcium
carbonate hardness, sulphates and total dissolved solids were detected in thiswell. The test
results aso indicate that the fluoride concentration equaled Canadals drinking water
standard. Test results for trace metas were al below the maximum alowable
concentrations for the Canadian Drinking Water Guiddines. The detected high
concentrations exceeded Canadals Drinking Water Guiddines Aesthetic Objective and thus
pose no health risk.

E. Analyses of Aquifer Test Data

1. Transmissivity and Storage coefficients

The transmissivity and Storativity were calculated using the Theis equation modified by
Cooper and Jacob (1946). This modified non-equilibrium Theis equation assumes that t
(the time since pump started) is sufficiently large and r (distance between pumped and
observation well) is sufficiently small that the well function can be replaced with the
logarithmic terms. These assumptions were fulfilled by this pumping test.
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= _ _ 0.183Q
Cooper-Jacob Modified Theis Equation T= T ,

Where
T = coefficient of transmissivity in m*/day
Q = pumping rate in m%day
Os = slope of the time drawdown between any two log cycles

2.25Tt,
= r 2

2. Coefficient of storage is calculated using

Where
S = the storage coefficient [ ]
T = coefficient of transmissivity in mzlday
to= intercept of the straight line at zero drawdown in days

r = distance in meters from the pumped well to the observation well
Qlog 2
I"1

3. The Hydraulic Conductivity was determined using K=— 1
2.73p(h, h)

Where

K = the Hydraulic Conductivity

r, = distance to nearest observation well

r, = distance to farthest observation well

b = thickness of the aquifer

h, = head in the farthest observation well

h;= head in nearest observation well

Using the Cooper- Jacob equation and drawdown data from observation well 141.

m’
0.183*1815.05—

_0183%Q _ day _ .. 42ﬁ
weoeg - 0.4444 T day
Storage coefficient for well 141 is
_2.25Tt, 2 25% 747 42 m?* 0.00018day _ 8.406* 10°°
Sw=TE =2 " day*189.762m?
The Hydraulic Conductivity for well 141
f m® 442 .19
.. Qlog ' ) 1815 .05 day log 189 76 I *10i
¥ 273b(h, -h)  2.73*7.01m* (0.90 0.436)m day

The pumpage did not impact observation wells 140 1nd 142, hence no aquifer parameters
were calculated for those wells.

F. Evaluaton of  Potential Water  -Level and Quality Impacts
The effects of pumpage from the investigated wells on the aquifer and surrounding wells

must be evaluated to determine whether the aquifer system can sustain the project water
demands. The evaluation will determine the impacts on aquifer and the neighboring
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wells and whether drawdown due to the projected demands will impact water quality
negatively.

1

The hydraulic conductivity of 7.502 x 10 m/day for well 141 corroborates the
well driller(s lithology log of karst limestone aquifer. Driscoll puts that aquifer
typein the range of 10™ £ 10%(Driscoll page 75)

Transmissivity for well 141 was calculated at747.42 m?day. Transmissivity
indicates how much water will move through the aquifer due to the pumpage.
Driscol (page 211) suggests that wells with transmissivities greater than or equal
to 124 m?day can yield adequate water for industrial, municipa or irrigation
PUrposes.

Well 141 has a storage coefficient of 8.406 *10°. The Storativity indicates the
volume of water that an aquifer releases from storage per unit surface area decline
in the component of hydraulic head normal to that surface. Freeze and Cherry
(page 60) suggests that storativities are greatest in confined aguifers and great
head over extensive areas are required to produce substantial yields. Freeze and
Cherry put confined aquifer storativitiesin the 0.005 and0.00005 range.

During the average pumpage of 315 US gad min®, the maximum measured
drawdown of the potentiometric surface in well 141 was 1.28 meters (4.201 ft)
and the average drawdown was 0.804 meters (2.64 ft). During the reduced
pumping rate the sustained drawdown was 0.56 meters (1.84 ft).

No significant drawdown was observed in the observation wells 140 and 142.
Minor variations in the water levels were attributed to small movements of the
transducers as the respond to their weight over time. Other possible reasons for
these variations may be the consequence of barometric changes in the atmosphere.

Extension of the time-drawdown graphs can be used to predict future water-level
declines for a given time period and pumping rate. Pumping continuously at the
rate of 315 gal min™ and not accounting for other pumpages the potentiometric
surface in well 141 fall to 1.9 meters below the top of casing in 6.9 days. At this
level the surface will be still be 0.24 meters (0.8ft) above the top of the aquifer.

Water quality parameters monitored and analyzed for this pumping test indicate
that there was no significant variation or trend during the test. Taste and visual
tests indicate that the water is palatable, clear and without odor. The laboratory
tests results confirm that the water is of good quality. With exception of the
greater than aesthetic objectives resultsin total dissolved solids and hardness there
were no discernible trends in the water quality result for samples taken during the

pumping.
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G. Conclusion

Thelinveﬂigated well 141 has the capacity to provide the project with the required 200 gal
min-~.

Drawdown in the semi-confined aquifer will not adversely affect other users tapping this semi
confined limestone aquifer. At the pumped rate of 315 gal min™ well within a 2.5 kilometer
radiuswill not be affected. The storativity was one order of magnitude smaller than the range
postulated by both Freeze and Cherry and Driscoll. This implies that the current and tested
demands are significantly much lower than the available water resources and much greater
pumpage isrequired to stress this aquifer system.

The production from well 141 can be increased to 450 gal min™ without drastically reducing
the eevation of the potentiometric surface and with little effect on the surrounding wells.

There are no hydrogeologic barrierswithin the radius of influence of well 141.

Recharge is from infiltrated rain water and lateral flow from the swamps, wetlands and the
Rio Hondo.

H. Recommendations

It is recommended that al wells in the general area of the project be registered and their
characteristics documented.

It isrecommended that all wells tapping this Groundwater Province should be metered.

It is recommended that al abandoned wells should be decommissioned to ensure no
contamination of the aguifer systems. This includes the well in front of the Belize
Telemedia Office.

It is strongly recommended that the Donque-1 well should be properly sedled. Dueto the
continuous upward flow in this borehole it is unlikely that the aguifer supplying this
overflowing well will be contaminated by anthropogenic activities within this region,
however the high mineral content of the overflowing water via surface channds and
infiltration can enter the phregtic and perched aguifers and modify the their chemical
character.

I.  Supplemental Information

Transmissivity. The rate a which water is transmitted through a unit width of
aquifer under a unit hydraulic gradient. Transmissivity values are given in gallon per
minute through a vertical section of a aquifer one foot wide and extending the full
saturated height of an aquifer under a hydraulic gradient of 1 in English Engineering
system; in International System, Transmissivity is given in cubic meters per day through
avertical section of aaguifer one meter wide and extending the full saturated height of an
aquifer under a hydraulic gradient of 1.
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Coefficient of Storage. The volumes of water aquifers releases or take into storage per
unit surface area of the aquifer per unit change in head.

APPENDICES

Arithmetic Graphs of Water levels
Time Drawdown Graphs
Analyses Graphs

Discharge Data

Tables of water levels for all wells

Water Quality Analyses Results
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. Well Driller<s Logs
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A. Arthme tic graphs of water levels
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B. Time Drawdown Graphs
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