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Equus Beds Water Quality 1940-2009
Preliminary results of passive recharge well
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Continued Baseline water quantity and quality
for ASR Phase 1 and 2 monitoring (1995-2015+)

" Annual sampling of 38 shallow and deep index well locations to define
current and after recharge conditions (2001-present)

Continuous streamflow and water-quality monitoring to define water
guality of source water and to assist with design information (1995-
present)

Monitoring of ASR water quality before and after— Phase 1 results
(2006-present)

Passive recharge well monitoring at RB-1 (2008-2009)

Model of chloride and water -level changes

Phase 2 begins 2010+
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Less clay in the Equus beds in the south
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Preliminary evaluation of passive
well recharge at RB-1

" Water from the Little Arkansas River is treated and
then recharged at recharge basin 1

Passive well installed to enhance recharge rates in
December 2008.

An evaluation into the feasibility of the passive
recharge system began in January 20009.

Primary concern was transport of bacteria, viruses,
geochemical reactions plugging the aquifer material,
and other chemicals.
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RB-1 site
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RB-1 PMS shallow and deep monitbring wells




Hydrogeologic testing shows that in RB1.:

" the sediment is very heterogeneous.

" the most productive zone in the entire
thickness is about 5 ft thick at about 50 ft
below the basin elevation.

" under ambient conditions, water flows into
the passive well from the productive zone.
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Artificial recharge occurs during storm events when
streamflow increases. When streamflow increases,
turbidity increases, and bacteria increases.
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Water levels fluctuate and respond to both
recharge through rainfall and artificial recharge.
The passive well enhanced recharge.
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Turbidity increases in trench and wells after
precipitation. Bacteria counts are larger when
turbidity is high, resulting in bacteria entering

the aquifer.
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Bacteria

" Water samples from RB-1 sites are tested for:

" Total coliform: Coliform is a very common
bacteria. It is present in soil. We test for coliform
to understand the overall level of bacteria in a
system.

" Fecal coliform: Fecal coliform is a specific type of
coliform. It comes from feces.

" Escherichia coli (E. coli): E. coliis a single
species in the fecal coliform group. It can cause
Illness in humans.
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Bacteria is present in surface water, treated
surface water, and in the recharge trench.

Fecal Coliform Bacteria —o— DIVERTED SW AT PAC B,

BURRTON, K5
=i RB-01 50URCE WATER

=gy RB1-P TRENCH

/ Recharge
1 1 i 1 i 1 i 1 II 1 i 1 1 1 1 : 1 1 1 1 1 1 A 1 ﬂ : 1 1 1 I‘I 1 II 1 1 1 i 1 i 1 [l

1/1/2009 1/31/2009 3/2/2009 4/1/2009 5/1/20059 5/31/20059 6/30/2009

b
:
™
[
=
E
o
=
™
T
o
b
L
£
=
3

Date




Fecal coliform were present before recharge and

Increased in RB1 trench, passive well, PMS wells, and MS
wells during artificial recharge and rainfall into basin
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Viruses and Viral Indicators

Coliphage virus infects coliform bacteria
If coliphage is present, coliform bacteria is present

It is also possible to infer how other viruses (for example
viruses that cause human enteric illness) will be transported in
an aquifer setting by measuring coliphage virus or Clostridium
perfringens (atype of bacteria)

We test for two types of coliphage virus
" Somatic
" F+ Specific

and the viral indicator:

" Clostridium perfringens—found in soils, animal gut,
anaerobic bacteria
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Somatic and F+ Specific Coliphage increased In
RB1 trench, passive well and PMS wells during

and after recharge.
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Atrazine

® Atrazine concentrations increased during and
after passive well recharge in RB-1.

® Sources of atrazine to the aquifer are treated

recharge water and infiltration from nearby
fields.

" The Maximum Contaminant Level (MCL) for
atrazine is 3 micrograms per liter. This level
has not been exceeded in RB-1.
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Atrazine increased after recharge ended
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Preliminary conclusions for Passive Recharge Well

experiment at RB-1.:
Bacteria present in some wells and recharge trench before recharge.

Bacteria, viruses, and atrazine increased in passive recharge and nearby
monitoring wells with recharge and rainfall.

No detections in wells 100 feet away.

Atrazine increased in RB-1 monitoring wells after recharge, but was below
the EPA Maximum Contaminant Level (MCL).

In early May, recharge was discontinued and the 600,000 gallons recharged
are being pumped out of the passive recharge well into RB-1 basin.

Samples are being collected as the water is pumped out to analyze for
bacteria, viral indicators, and atrazine. Samples collected on 7/9 (after
202,000 gallons was pumped out) had no viral detections, no fecal coliform
detections, and 17 colonies per 100 ml total coliform. After 600,000+gallons
pumped as of 7/13, Total coliform concentrations in the pump discharge
were 10 colonies per 100ml.
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Bottom line:

" The passive recharge well enhanced artificial
recharge substantially at RB-1

" The water quality of the receiving
groundwater is determined by:
" The original water quality
" The quality of the source water for recharge

" The quality of the trench/soils the water infiltrates
through and their “cleanliness”
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