Lend-A-Hand Center
Water Testing & Environmental Health Report
Overview of the Study
On October 17, 2020, over 50 students and community members participated in a creek
cleanup and water testing event at the Lend-A-Hand Center in Walker, Ky. Water samples
were tested for coliform bacteria, Escherichia coli (E. coli), and 20 trace elements:
Aluminum (Al), Beryllium (Be), Vanadium (V), Chromium (Cr), Manganese (Mn), Iron (Fe),
Cobalt (Co), Nickel (Ni), Copper (Cu), Zinc (Zn), Arsenic (As), Selenium (Se), Strontium (Sr),
Molybdenum (Mo), Cadmium (Cd), Antimony (Sb), Barium (Ba), Mercury (Hg), Lead (Pb),
and Uranium (U).
Three trace elements samples were taken each from Kinningham Branch, Stinking Creek,
and Roaring Fork, all near the Center, as well as one sample each from well water and city
water from the main Center building. These samples were stored in coolers and sent to the
lab at UK for processing. Sterile blanks were also tested to ensure validity. Selected
averaged results are presented in the table below in parts per billion.
UK students collect tap
water for testing

Two samples from each site were taken to test for coliform bacteria and E. coli using the
presence/absence IDEXX Colilert test kit. Samples were mixed with a reactive agent and
incubated for 24 hours at 35⁰ C.
Lend-A-Hand Water Testing Selected Results from Creek Clean-Up

UK students prepare samples
for incubation.

Trace Elements

Al

Mn

As

Ba

Tap- Well

574.91**

15.84

1.96

2916.87*

Tap- City

100.48

3.81

0.31^

434.47

Avg Kinningham
Branch

64.45

2.76

0.11^

28.17

Avg Stinking Creek

94.59

58.06***

0.25^

45.81

Avg Roaring Fork

214.63

40.95

0.14^

35.31

*Maximum contaminant level for Ba for drinking water is 2000 mcg/L/ppb
**Maximum contaminant level for Al for drinking water is 200 mcg/L/ppb
*** Maximum contaminant level for Mn for ambient human health is 50 mcg/L/ppb
^ Maximum contaminant level for As for ambient human health is 0.018 mcg/L/ppb
Maximum contaminant levels vary by use. Drinking water MCLs have stricter thresholds than for other
uses or levels suitable for aquatic life/ambient human health.

Results: Trace Elements
The trace elements results showed elevated levels of Aluminum and Barium in the well water, and elevated levels of
Manganese in Stinking Creek. The trace elements results also showed slightly elevated levels of Arsenic in the city
tap water, Kinningham Branch, Stinking Creek, and Roaring Fork. The biggest health concern from these results is the
elevated levels of Barium found in the well water. The presence of Barium in drinking water could have serious
effects on human health, especially with long-term ingestion/exposure. Eating or drinking very large amounts of
barium compounds that dissolve in water can cause changes in heart rhythm or paralysis in humans. Some people
who eat or drink somewhat smaller amounts of barium for a short period may experience vomiting, abdominal
cramps, diarrhea, difficulties in breathing, increased or decreased blood pressure, and muscle weakness.
Barium in water can be removed by most water-softener systems, and well chlorination and disinfection can
minimize barium concentrations by controlling bacteria that reduce sulfur. Due to the elevated levels of barium
found in the well water, the Lend-A-Hand Center switched from well water to city water for the entire building.

Results: Coliform Bacteria & E.Coli
After being mixed with the reactive agent and incubated for 24 hours, water samples
were assessed for the presence of coliform bacteria and E. coli. Sterile blanks were
also tested to ensure validity. Samples were compared to a comparator (vial with
tinted water). Samples that looked as dark or darker than the comparator indicated
the sample was positive for total coliforms. Coliform Bacteria was found in all samples
except for the city water.
Using a fluorescent viewer, samples were compared with the comparator to check for
the presence of E. coli. Samples that appeared yellow/fluorescent under the viewer
indicated the presence of E. coli. E. coli was found in all surface water samples.

LAHC Co-Directors Charles &
Diann Carnes use a viewer to
check for the presence of E. coli in
the water samples

E. coli in drinking water shows the presence of recent fecal contamination and makes
anyone who drinks the water more susceptible to pathogens. Diseases acquired from
contact with contaminated water can cause gastrointestinal illness, skin, ear,
respiratory, eye, neurologic, and wound infections. The most commonly reported
symptoms are stomach cramps, diarrhea, nausea, vomiting, and low-grade fever.

Coliform bacteria was present in the well water
and all surface water samples. E. coli was
detected in all surface water samples.

Takeaways
This event and the results gathered from the water testing showed the
importance of:
●
Maintaining and testing your well water. Routine testing is important
to ensure health. Citizens with concerns about the quality of water
in private wells or springs should contact their local health
department or the Groundwater Branch of the Kentucky Division of
Water.
●
Not drinking surface or spring water because of the possible
presence of E. coli and other contaminants that may make the water
unsafe to drink. Surface water should be purified before drinking or
use in cooking.
●
Maintaining your septic tank is also important to prevent bacteria
from seeping out of your septic tank and into your water supply.
Proper treatment of sewage is vital for the health of our waterways.
●
Keeping waterways and roadsides free from trash. During the
cleanup, volunteers gathered nearly a full dumpster of trash! Be sure
to put litter in its place for the health, safety, and beauty of our
community.

Resources
Ky Division of Water- Groundwater: https://eec.ky.gov/Environmental-Protection/Water/GW/Pages/default.aspx
KWRRI: https://www.research.uky.edu/KWRRI
Watershed Watch: https://www.kywater.org
Kentucky Riverkeeper: https://kyriverkeeper.org/
The project described was supported by Grant P30 ES026529 from the National Institute of Environmental Health Sciences (NIEHS). Its
contents are solely the responsibility of the authors and do not necessarily represent the official views of the National Institute of
Environmental Health Sciences (NIEHS).
Special thanks to Dr. Jason Unrine and his lab for running tests for trace elements.

