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Background Constraints Selected Design Selected Design Cont. Economic Analysis
Blooms appeared in Scott Woods Pond in « Spend < $1,000 to develop the initial Floating Treatment Wetland Prototype Difficult to quantify- no direct profit
October 2022 and reoccurs every Fall. The design « EVA foam rubber mat «Could improve park activity
blooms Were. SUSpeCted to b-e . * CyanObaCteria Samples must be collected ° Hydroponic cups = 12-month membership: $3O
cyanobacteria due to the spilled paint above 32°F

= Day pass: $5

appearance (Figure 1A) and thick mats » Light expanded clay pebbles

« Comply with EPA and EGLE regulations

formed (Figure 1B). k. B — * Poly-Flo © *Will save the park money from liability
Some cyanobacteria produce e RS~ » American Sweet Flag Table 2. Final Design Cost
cyanotoxins. Cyanobacteria are often : o~ . Soft stem Bulrush Item Cost Unit
referred to as blue-green algae, but they're _ o |
actually a prokaryotic phototrophic bacteria. E===Eii . = Hydroponic Mat ~ $0.92 per ft
Blooms are caused by eutrophication, the i e — Hydroponic Cup $3.57 per 50 cups
addition of excess nutrients to the pond Zip ties $20.00 per 1000 zip ties
water (TN > 1 mg/L, TP > 0.1 mg/L). Plants (Aesthetic
R R4 mix) $36.50 per 20 plants
Plants (Functional
g . miX) $30.00 per 20 plants
e, Anchor $24.00 per 2 anchors
e 4D . _ o Rope 24.00 120 f
. Deciar At e”"et‘i Secton Design Parameters e e tamreg o aon
esign ernatives | 'S, REYEA
Algal 'grf Scrubber (ATS) « Parameters determined experimentally: Labor $1553.28 4 ppl,16 hrs
B'gl cal Control (BC Figure 5. Floating treatment wetland = Phosphorus uptake for each plant Aesthetic &
0 0_9'03 ontrol (BC) prototype » Effect on cyanobacterial growth Total Functional Functional
 Floating Treatment Wetland (FTW) _ Phosphorus sorptlon with the clay 1 mat $144 .87 $138.37
* |Iron Chloride and Bentonite Clay (ICBC) Relevant Equations 100 mats $7.560.80 $6,910.80
» Water Lifting Aerators (WLA) Flotation capacity: 250 mats $18,830.00 $17,205.00
] ] Wmax — (pf pm) *V *g = _
Criteria EVA foam flotation capacity = 2.36 Ib/ft2 _‘ = \ o = = *“___ ;I'otatl remtovaltlof tjh_e 250-mat ﬂotatlmam ‘
* Toxin removal efficiency =% _ _ -_-'._ I;/e;e;nren Wetiand Is approximately J 0
+ Cost Nutrient Dilution: — - > |
« Environmental impact CVe = CiVi + Gl
Figure 2. Bloom by stormwater inlet . Nut_rlent removal efﬁmency : : : Acknowledgements
'  Maintenance required Phosphorus Sorption: Figure 6. Sorption experiment Thank you to the following for their help on
Symptoms of cyanotoxin poisoning include * Ease of implementation K, = V'x (Co — Ceq) _ 1.76 mg P . Small scale experimental setup: this project:
vomiting, drooling, damage to liver, brain, Mciay kg clay .  Dr. Dechand
| | 2 control beakers (clay) . Brett. Bri 4 Christ (1P
kldney§, and reproductive organs, muscle Decision Matrix Final Design - 2 Sweet Flag beakers . Kret' ,MrlaCn,”an rstina a
paralysis, and death. Table 1. Decision Matrix T | = 2 Soft Stem Bulrush beakers C?alrz Ivce:Su o
| % : | s » + Dr. Reese & Dr. Jeong
Category Weights ATS BC FTW ICBC WLA ® @0 « Jack Chappuies & Phil Hill
Toxin ©® PO  Dr. Dong
She, . Efffg;‘ﬂy 0% 14 a1 3 DD DO N + Cyanobacteria Prevention Team
. Cost 20% 5 5 4 2 1 . ® L P @;ﬁ——[— o versa scing e s . CEQUIntc:ln Mgrnll
- : & mat Jn « Evan Jennings
Figure 3. Toxin-producing cyanobacteria EI"I‘;';’:CTGN 5% 5 2 5 5 5 @®QLeS® . Gidget & Galgax
found in pond water Nutrient POCDYLELS » Ingham County Parks
= = Removal 15% 3 3 4 3 1
Objectives Efficiency eooOee | ¥ Selected References
Maintenance o, 1 3 3 5 4 0@ & o
- Decrease cyanobacteria below 20,000 Required | | 1. ift)r):)dd (c::tEn (§?11)9)51VX8§£ rq:;é’:Y- An
E f / uction, , : I :
cells/mL (USEPA, 2017) molementat 0% 3 4+ DEDN 5 - I b R https://doi.org/10.1007/978-3-030-23335-8
* Reduce total phosphorus below 0.1 mg/L  |ion " 2. Landon, M., & Hunt, W. lIl. (2024). Installation
(Bqu, 201 9) | Total 100% 29 40 42 3.2 2.6 @ Helenium autumnale ¥ Shoenoplectus tabernaemontani anczlmzin_tinan%e of ﬂo‘:;tin]g tltr eatTent t
« Requires maintenance less than 3 times | @ Pontederia cordata @ Acorus americanus X"e?e"'j"goﬁ- Ogg; /i: (I)\,Iqof‘tehr C(); ; rgg? : OI\G 'g"g?afg
per year The Floating Treatment Wetland was N ponas in | -
determined to be the best alternative for @ Lobelia cardinalis Extension Publications.

 |dentify cyanobacteria, cyanotoxins, and
Impact on park patrons

« Determine limiting factors for
cyanobacteria growth

https://content.ces.ncsu.edu/installation-and-
maintenance-of-floating-treatment-wetlands

3. United States Environmental Protection
Agency, (2017, January 16). Nutrient pollution
policy and data. US EPA.
https://19january2017snapshot.epa.gov/nutrie
nt-policy-data/guidelines-and-
recommendations_.html

this project.

Figure 8. Cyanobacteria culture
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