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McHenry County
Groundwater Monitoring
Network (MCGIVIN)

42 monitoring wells; 37 of
which collect water levels in
real-time

https://maps.waterdata.usgs.gov
/mapper/index.html -
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Water Quality Sampling in 2020

Sampled 41 MCGMN plus 4 USGS-owned National Water-Quality Assessment Project wells
45 groundwater monitoring wells analyzed

* Field properties => verify the sample as representing the aquifer (not stagnant pipe water) and
provides an initial characterization of the aquifer near the monitoring well

» temperature, pH, dissolved oxygen, specific conductance, field alkalinity, turbidity, and
hydrogen sulfide (oxic or anoxic)

*Major ions => contributes to quality of taste, odor, and corrosivity of the water

» calcium, magnesium, potassium, chloride, sodium, dissolved solids, bromide, fluoride,
silica, and sulfate

» Metals => contributes to the taste, odor, and toxicity of the water
» 17 metals— arsenic, chromium, iron, manganese, boron, barium, aluminum, and more

* Nutrients => signatures of inputs from agricultural, septic systems, and/or leaky infrastructure
» >ammonia, nitrate, nitrite, and phosphate
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Water Quality Sampling
in 2020 (continued)

* 12 groundwater monitoring wells
sampled for contaminants of emerging

concern (CEC)

 Pharmaceuticals
 Wastewater Indicator Compounds
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Picture of Amy Gahala
sampling Wood-08-01, photo
taken by Scott Kuykendall,
2020
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Surface Water-Quality Samples Added in 2020

Surface-Water Sampling
2 of 3 surface water sites analyzed

*Major ions, metals, nutrients

3 surface water sites analyzed
 CECs
> Pharmaceuticals

» Wastewater indicator
compounds

Figure obtained from USGS Circular 1133, p. 114-135
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Groundwater-Quality Results in 2020

Health-based exceedances Aesthetically-based
exceedances

e Arsenic 24% (11 of 45 e Dissolved solids 29% (13
wells) of 45 wells)
e Sodium 40% (18 of 45 e Chloride 4% (2 of 45 wells)
wells) ¢ [ron 87% (39 of 45 wells)
e Manganese 2% (1 of 45 e Manganese 29% (13 of 45
wells) wells)
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CECs Detected in Groundwater in 2020

Wastewater Indicator

Pharmaceuticals
Compounds

® 68%, 7 of 12 wells e 42%, 5 of 12 wells

e Nicotine or caffeine at low or e Fyrol.FR.2, diethyl.phthalate,
estimated concentrations in 2.6.dimethylnaphthalene,
ng/L cholesterol, Indole,

triethyl.citrate, prometon

e all at low or estimated
concentrations in pg/L
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Surface Water-Quality
Results

* Major ions, metals, nutrients

Iron less than 10 pg/L at both streams
tested

No exceedances of health-based or
aesthetically-based benchmarks.

e CECs detected at all 3 sites

» Pharmaceuticals: 18%, 20 of 111
compounds

» Wastewater indicator Q
compounds: 25%, 15 of 61
compounds

> All detections were low or
estimated concentrations, but
were higher than groundwater
concentrations
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Statistical Comparisons of
2010 to 2020 Water Quality

» Results were statistically
compared to test for
differences in concentrations
between 2010 and 2020.

 Results were also tested for
statistically significant
differences between shallow,
intermediate, and deep wells.
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Chloride-bromide
Ratio Analysis

Changes in plots
between 2010 and 2020
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Major Takeaways

Groundwater-

quality changes

Increases:
calcium,
magnesium,
silica

\

Decreases: aluminum,
ammonia, arsenic, barium,
bromide, manganese, specific
. conductance, dissolved solids

4 . N\
Increases generally were detected in the
intermediate and deep parts of the sand
— and gravel aquifer, and decreases were
detected in the shallow part of the sand

Exceedances of health

and aesthetically-
based benchmarks

arsenic,

sodium,
manganese

\ S

chloride,
dissolved

X and gravel aquifer. )
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CEC detections

e N
Surface water
had most
detections and
higher
concentrations
\_ J

( )

Groundwater had
some low-level
and estimated
concentrations
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CEC: Perfluoroalkanes
(PFAS)

e PFAS is a broad name for
man-made industrial

chemicals

— Nonstick cookware, firefighting
foams, food wrappers, stain
and water-resistant fabrics,
household cleaners

e These chemicals are
— Qil and water repellent
— Extremely persistent
— Bioaccumulate Photo sources:

https://www.rnz.co.nz/news/environment/397591/bann

ed-firefighting-foam-found-at-port-taranaki-dunedin-
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https://chemicalwatch.com/76146/precise-genx-
mechanism-of-toxicity-eludes-epa-scientists
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Potential Health Effects

e Studies associate PFAS exposure with high cholesterol, thyroid disorders,
preeclampsia, and testicular and kidney cancer, reproductive and
developmental effects.

 Confirmed animal carcinogen at parts per trillion (ppt) level
— That is equivalent to 1 ounce in 7.5 billion gallons of water
 In blood of general human and wildlife population

USEPA Fact Sheet: https://www.epa.gov/sites/production/files/2017-
12/documents/ffrrofactsheet contaminants pfos pfoa 11-20-17 508 0.pdf
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lllinois PFAS Study

¢ NO Maximum Contaminant Level (MCL) established by U.S. Environmental

Protection Agency
e interim health-advisory levels of 0.004 ppt and .020 ppt for PFOA and

PFOS and others.
« Some States have established drinking water standards

 lllinois Environmental Protection Agency tested community water supplies
for PFAS compounds throughout the State (2020-2021).
* Results will help determine statewide drinking water standards.

https://illinois-epa.maps.arcgis.com/apps/dashboards/d304b513b53941c4bclbe2c2730e75cf -

- U.S. Environmental Protection Agency, 2022a, “Per- and polyfluoroalkyl substances (PFAS),
dUSGS https://www.epa.gov/pfas/
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PFAS sampling of
MCGMN

16 monitoring wells, 3
surface water sites sampled
in 2020

e« Submitted on 8/31/2022
for analysis

« 3 NAWQA program wells
sampled and tested in 2020
and 2021

» Detections of PFAS in all
3
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Thank Youl!
Any questions?

Amy Gahala
agahala@usgs.gov
815-752-2044
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