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MEMORANDUM

TO: Adam Sommers’

FROM: Hillary Banks & Gina Burke
DATE: December 18, 2019

SUBJECT: Arabian Acres Water Supply Study
JOB NO: 982.1

This Memorandum summarizes our work to evaluate the hydrogeologic conditions at the
existing Arabian Acres wells, fo provide recommendations for additional well locations,
and to estimate sustainable pumping rates for each of the District's existing wells.

Alternative Water Sources

in order to recommend locations for additional water sources, we compiled geologic
Information and aerial photography for the property and surrounding area to identify
potential fracture zones to be further evaluated in the field. Fractures in the Pikes Peak
Granite underlying Arabian Acres tend to increase the potential for a productive well as
the fracturing increases the bedrocks’ capability to store and transmit water.

During a field visit conducted with AquaWorks, DBO on August 7t, 2019, we identified a
site near the existing Well #3 to re-drill to a greater depth, and we identified a site near the
existing Well #1 to drill a new well (Well #10) as an additional water source. That location
was assessed for its proximity to the identified fracture zones, cost effectiveness as related
to the proximity of existing infrastructure, equipment accessibllity, and availability of land
for an easement. In the cases of both the Well #3 re-drill and the potential new well,
nearby homeowners’ well locations must be identified to maintain the Division of Water
Resources 600-foot spacing limitation, or the District must obtain consent from the existing

well owners.

During that site visit with AquaWorks, DBO we assessed the existing wells’ yields and the
overall District water supply system. We understand that the existing system is using each
well's submersible pump to transport water to ground surface, through the system piping
to the control buildings, and then upgradient to the water storage tank. This system taxes
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the submersible pump’s ability to provide pressure and could produce a flow rate into the
system that is less than the well's actual production rate. With the addition of booster
pumps to the system, it may be possible to increase the existing system's production to
meet current and future demands. To determine accurate production rates at each well,
and estimate hydrogeologic properties, we proposed conducting short duration pumping
tests at each of the existing wells within the District.

Pump Testing

On November 6% and 7%, 2018, short duration pumping tests were conducted on each of
the Arabian Acres wells. The wells were pumped to waste at the wellheads in order to
determine the actual pumping flow rate. During the tests the water level was recorded
using a portable water level meter (MScope), and flow measurements were recorded
using each well's newly installed totalizing flow meter. Each well was pumped at a
continuous rate for two hours, or until the water level had dropped to the shut-off point.
After the pumps were shut-off, water level recovery data was recorded.

Pump Testing Results and Hydrogeologic Parameters

The recorded drawdown, recovery and pumping data were input into spreadsheets for
analysis. Thels and Cooper-Jacob methodologies were utilized to analyze drawdown and
recovery data for interpretation of hydrogeologic parameters. Table 1 summarizes the
static water level, the average pumping rate, the maximum observed pumping water level,
and the estimated transmissivity. In the case of Wells #2 and #9, the average pumping
rates were not high enough to produce observable drawdown in the wells, therefore
hydrogeologic parameters could not be estimated.

Estimated Well Production

Using the hydrogeologlc parameters estimated from the pump tests, we modeled the
maximum pumping rate that each well could sustain for 24-hours of continuous pumping
without reaching the well shut-off point. The results from these analyses are presented in
Table 1. In the wells that reached the shut-off point during the pumping test, a lower
pumping rate was modeled that would allow the well to run continuously. We do not
recommend replacing the pumps In the wells at this time, however a pumping strategy
that pumps the wells until shut-off, and then allows them to rest for several hours should
be used.

Additionally, we modeled the maximum time that each well can pump at the observed
average pumping rate before the well shut-off point is reached. In the case of Wells #1,
#4, and #8 the wells reached the shut-off point during the two hour test, at the times noted
in Table 1. Wells #2 and #9 did not result In observable drawdown, indicating that a higher
pumping rate could be achieved with a higher capacity pump. Based on our modeling,
Wells #2, #5, #8, #7, and #9 have the ability to pump continuously over a thirty day period
without reaching the shut-off point, for a combined average pumping rate of 39 gpm. With
the addition of Wells #1, #4, and #8 pumping with rest perlods, we believe that the District
can achieve an average pumping rate of 40 gpm. Completing the Well #3 re-drill and the
potential new Well #10 will add additional production to the system for future demand and
for margin of safety should any of the wells need maintenance or repair. Based on the
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production at the original Well #3, an additional 5 gpm could be added to the total system
production.

These results do not take into account any regional water level decline over time, or
seasonal variability, and assume that the efficiency of the wells does not deteriorate
significantly over time.

Recommendations

We recommend that the District replace Well #3 by having It re-drilled. We recommend
that the new well be completed to a greater depth than the original Well #3 (20 feet below
ground surface), and be completed with a larger screened interval to achieve the highest
possible production rate. We recommend that following drilling and the completion of the
well, the drilling contractor perform a pump test to determine the appropriate pump size to
achieve a sustainable pumping rate. If an alternative water source is desired, drilling an
additional Well #10 near existing Well #1 is the most economically and logistically viable
location, and could provide additional production to the system. We recommend that Well
#10 be drilled to a greater depth than Well #1 (120 feet below ground surface}, and be
completed with a larger screened interval to achieve the highest possible production rate.
We also recommend that the driling contractor perform a pump test to determine the
appropriate pump size and pumping rate based on the well production. Finally, it may be
possible to increase the existing system'’s production to meet current and future demands
using the existing wells.

If there are any questions, please do not hesitate to call.
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