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    Together
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Cheney Reservoir
Cheney, KS



Cheney Reservoir gets algal 
blooms in hot summers.
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Not all algae is harmful, but 
some of it is.



What makes it a “harmful algal bloom (HAB)”?
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   Algae
     +
Cyanobacteria



Purpose

- To develop a historical and predictive 
data model of when, where, and how 
harmful algal blooms (HABs) occur in 
Cheney Reservoir.

- To learn how to use data science to solve 
this real-world problem in our community 
and in others.
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MHS Biology Students looked for 
PATTERNS in 20 Years of USGS Data.



8

20 Years of Data: 
Water Temperature

August is the hottest 
month. 

It is also “algae 
primetime”.



Look at July / August. Highlighted in BLUE are 
Phosphorus- and Phycocyanin-Levels.
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20 Years of Data: 
pH

pH rises during an 
algal bloom.



20 Years of Data: 
Dissolved Oxygen

Dissolved oxygen 
increases during an 
algal bloom, then it 
decreases when the 

bloom dies.







USGS Thermistor
● Mrs. Hammett talked to Dr. Ted Harris at Kansas Biological 

Survey about these patterns, and he recommended we check 
whether Cheney micro-stratifies in the topmost layer, and with 
USGS’s design & assembly help, our group set up a thermistor 
chain at the end of last school year.

● USGS let us set up our thermistor on their locked dam site, 
with some of their data probes in parallel so that we could 
verify a few of our own data points. 





● All 11th graders, Interested in Limnology/Environmental Science or 

Health Sciences

● Isaac, the founder

● Supporters:

○ Ted Harris-KBS

○ USGS

○ ROSS Project



USGS



 Dr. Ted Harris



Kansas and HABS
● The water we test (Cheney) 

supplies our drinking water and 
all of Wichita

● Affects the largest city in Kansas
● Taste and Odor problems since 

1990
● Huge watershed, Farmland
● Why do we care? 

○ It’s our water.



Sampling Protocol
● Cheney trips bi-weekly
● Record Temperature & Transparency

○ Secchi Disk

● Collect Sample; Tested in Lab
○ TSS, CHL, Phycocyanin, Phytoplankton, Algal toxins, 

Nutrients

● Filters sent to U. of Missouri
● Procedure verified by Emily, ROSS

(37.7420280,-97.7758330)





ROSS Project



ROSS Data
● The Army Corps of Engineers 

drained the top layer of Cheney’s 
water (pictured here next to 
Cheney’s drinking water intake) 
through the dam to eliminate flood 
water, which also drained the top 
layer of algae and sediment this 
year (2019).

● Took water down into Gulf 
causing dead zone & death in fish.

● The draining of the top layer 
resulted in significantly less algae 
& cyanobacteria in our Summer 
2019 Cheney data, which was 
great!

● HAB toxins still increased, 
though.



EPA Drinking Water Health Advisories for Cyanotoxins

In 2015, EPA developed Health Advisories (HAs) for cylindrospermopsin and microcystins. These 
are not regulations and should not be construed as legally-enforceable federal standards. 
HAs may change as new information becomes available.



ROSS Project: 2019 Microcystins in Cheney

Current EPA Health Advisory Threshold:
Bottle-fed infants & pre-school children

NOTE: 2019 USGS-measured microcystin levels provisionally show higher levels, likely due 
to electric-powered vacuum filtration processes (as opposed to our “hand-powered” 
vacuum filtration process) or due to differences in sampling site and/or the migration of 
HABs or cyanotoxins.



Designed by:

Trudy 
Bennett 
(USGS)



Cheney’s Micro-stratification 
● We believe that Cheney stratifies in polymictic pattern.
● When the lake mixes, the nutrients from the bottom of the lake 

move to the top of the surface.
● This can make a perfect mix of nutrients and high amounts of 

sunlight that can cause an algal bloom. 



Micro-Stratifications & Wind Speeds (Aug 5 - 13)



Micro-Stratifications & Wind Speeds (Aug 5 - 13)



Phycocyanin-Levels, Microcystin-Levels, 
Micro-stratifications 
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PATTERNS



Biggest Take-Away

● Cheney was believed to not stratify due to high winds. 
● Based on our data, though, Cheney does have low/no 

wind periods of micro-stratification.
● This allows for nutrients that were once at the bottom of 

the reservoir (and unobtainable for use by organisms at 
the surface) to be moved up to the surface of the 
reservoir. 

● This favors the formation of HABs.





Closing
Possible Solutions

HAB predictions with models like rLakeAnalyzer

Outreach - farmers, policy makers

Next step?

Till vs. no till, prairie grass

East vs. West - rains more in the east, more sediment inflow



Cheney Lake Watershed, Inc.’s Agriculture 
Specialists Came to Teach Us About 
Till vs. Low Till vs. No Till Farming

Cora, who is 
becoming a plant 
and soil specialist, 
will lead the 
demonstration that 
they have loaned to 
us. 
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No-Till
(No run-off)

Low-Till
(Low run-off)

Till
(All run-off)



Low-Till & No-Till Benefits WATER
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Economics 
Graph

We lose a lot 
of money to 
dredge 
reservoirs!

This graph 
speaks to 
policy 
makers!



If you gain anything from this, we charge everyone 
in attendance to do something like Ted, Emily, and 
Mrs. Hammett have. Help high schoolers mitigate 

HABs and let them learn the accompanying science. 

What kinds of PATTERNS do you think you 

will you find to solve the puzzle in the other 

reservoirs?

We are the next generation of scientists and leaders. 
Find a local high school; we are ready and able 

to help them!



Thank you to all of 
these supporters!



Real-World Education that 
Serves Kansas by Kansans

Thank you for listening!


