Specific Aims of the Fountain Valley Water Project
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Initial surface water sampling sites (summer 2018) and student researcher Keenan Wright getting started on solid phase extraction preparation of samples prior to
analysis in an HPLC-MS/MS.

The project is a citizen science initiative, which means CC student researchers are tasked with ‘training’ individual community members how to properly collect
drinking water samples. Students either visit the residence directly. Or, they send prepackaged envelopes that include a sampling infographic, gloves, bottles, bags,
and a prepaid postage package to be sent back to CC. A typical PFAS water test conducted by an external laboratory is $300-400. We offer this service completely
free and anonymously. So far, we’ve conducted ~$30k worth of free tests for the community. In exchange, we can aggregate spatial-chemical data into maps to
represent ‘where’ the PFAS are currently and where/how they’re moving through the basin.
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Maps representing the key bodies of water in the Fountain Valley basin along with key landmarks (Petersen AFB) and vicinities of private wells adjacent to the
Widefield aquifer (which formerly serviced drinking water for ~70,000 people prior to becoming aware of the contamination). The main surface body is Fountain
Creek. Several tributaries to Fountain Creek including Sand Creek, East Fork of Sand Creek, and Jimmy Camp Creek were also included in the surface water
campaigns.
The Widefield aquifer is the deep bedrock aquifer which formerly supplied groundwater to the city. A much larger but shallow alluvium aquifer traces the path of
Fountain Creek. Several private wells access drinking water from both bodies.

Data collected from surface waters (creeks and streams) associated with the Fountain Valley drainage basin August 2018. This was our first ‘directed’ sampling event
(though we were measuring water at Venetucci in 2017). Maps represent inverse distance weighted (IDW) interpolations between discrete sampling points (roughly
30 points). Left: Displays total amount of PFAS measured (sum of 12 different compounds we tested for). Center: displays one individual compound (PFHxS). This
compound is specifically noteworthy in this community as it is present in community members’ blood at some of the highest levels in the country. Right: Map of
PFOS + PFOA concentration. These are the only two compounds currently under health advisory at the EPA, which is 70 ppt in drinking water.
Notice that the ‘hot spots’ are located adjacent to Petersen Air Force Base and they are in excess of 70 ppt.

Side by side comparison of PFOS and PFOA (the only two PFAS compounds currently with health advisories) at three different time points. Dot size and color
corresponds to total concentration.
These data points suggest variability in total PFAS concentration depending on time of year/environmental perturbations (i.e. flow volumes, evaporation, diffusion
are all impacted). These data can complement additional studies at Colorado School of Mines and CU Denver where they are looking at blood levels and exposure.

Left: combined surface and ground water data from July 2019. Compared to Right: surface water results alone.
These data allow us to infer how PFAS are being transferred between ground and surface waters. Early data suggest the Fountain Creek Alluvium
Aquifer to play a significant role in this trasnfer.

Examples of scientific translation outcomes. Left: Keenan Wright presenting his data at a community meeting and him sampling Fountain Creek below.
Right. Example of the custom ‘translated’ water report that each participating resident receives. The report describes ‘what’ PFAS are in simple terms and how
they’re specific water results can be contextualized within National advisories, state laws, and how their numbers compare to other members of the

The Efficacy of an Air Force Provided Filter
PFBA

Compound

PFBS
PFPeA
PFHpA
PFHxS
PFOA
PFOS
0

20

40

60

80

Filtration Efficiency /%
Measuring PFAS compounds before and after Air Force provided activated carbon (GAC) filter. These measurements were conducted in the farm
house kitchen tap at Venetucci Farms in 2017.

