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Outline

* Background of you & Kirk
* When & How you got into aquaculture
* Vision (Sustainability — maintaining your lake)

* What have you learned?

»Species
o Redear sunfish 2023-2024
o Bluegill 2023-2024
o Largemouth bass 2024-2025
o Redear sunfish 2025-2026
o Largemouth bass 2025-2026



» System: Floating In-pond Raceway (IPRS)
o Not optimal design
o Issues with waste
o Issues harvesting
o Etc.

* What have you implemented
»Water quality monitoring
»Feed management (feeders)

» Security (birds/mammals, etc)

* Logistics
»Fish feed (availability)
» Stocking (fingerlings)
»Harvesting (live fish)



Collaboration

* Ohio Aguaculture Association

e OSU Extension

* Production set up (sampling, monitoring, feeding, etc.).
* Reports submitted to the 2024 ePLUS Reports -POTENTIAL FOR TAX BENEFITS

* |IPRS - allows to collect & take out fish sludge/slurry & solids by using the
trash pump.

* Butthere are dissolved nutrients that still may affect the ecosystem, that
is why we have partnered with OSU Extension & the FABE (Food,
Agricultural & Biological Engineering) through the Capstone projects

o 2024-2025 - Team 3 students — monitoring WQ & designing potential system
o 2025-2026 — Team 4 students — evaluating a pilot model



e 2024 ePLUS Reports.

_ Production of Largemouth Bass in a

i
2024 ePLUS Report floating in-pond raceway system \

Ohio State Digital Ag Program OBJECTIVE eFields Collaborating Farm RESULTS

Aquatic

This project is Evaluate production of X Largemouth Bass - Length-Weight relationship
Largemouth bass (LMB) as food-fish OSU Extension (May- November 2024)
in a floating in-pond raceway system Miami County 4 y=0.0138¢7
(IPRS) in a spring-fed pond rather 0 Ri=0.914
large, traditional earthen ponds. o =
e .
: 500 .y
-
STUDY INFORMATION ” "

Stocking Dates | 05/02.0821/2024
Harvest Date(s) [ TBD
Species | Largemouth bass
A g

LMB Inclividus woight (€)

% 5 10 0o 280 290 0
Stocking density | 3.6 kaim3 LMB Incividuat bingth ()
Management | Feed: 10,839 Ib funtil
Navember 30, 2024)

o THE OHIO STATE UNIVERSITY ‘COLLEGE OF FOOD, AGRICULTURAL.

/AND ENVIRONMENTAL SCIENCES System | In-pond Raceway
System (IPRS)

Growth curve of Largemouth Bass
Study type | Observation (hay-Novembar 2024}
type

5 ™
Size of IPRS | 214 m3 (56,500 gallons| é a5 4
£ w "
STUDY DESIGN ™ g
Atotal of 10,058 feed-trained larpemouth Im .
bass LMB fingerings with an indnidual g ot
averape weight of 76.2:19.8 g (CV=26.0%) 2 .®
were stocked early in May 2024, in one x *
floating in-pond raceway system (IPRS). The & i
IFRS is in a spring-fed pond derived from a o
reclsimed limestone quarry in Miami County. 8 = . SR P T N L P .
Water P porameters |rdu(ﬁ'|g water Production cycle (Number of days)
temperature, water pH, and dissolved coygen;
and feed consumption have been taking
daily. Other water quality parameters such SUMMARY PROJECT CONTACT

as nitrite, hards , alialinity, and
chioride have been measured manthly.

* The production cycle reached 212 days as of November 30, 2024, with
fish weighting in average 358.9x110.5 g (CV=30.8%), feed consumption  For inquiries about this project, contact

Fish weight and lengths have been taken of 4,926 kg (10,839 Ib), and observed mortality 5% which means that Dr. Herbert Quintero

regulsry to evaluate growth response in the the estimated feed conversion ratio (FCR) could be 1.36. Program Director for Aquaculture
culture system. The floating IPRS draws water OSU Extension
fram deep in the pond using airfft pumps to * Since the fish did not reach food market size, they will be maintai over i 1@osu.edi

ciradate in the culture unit. Remaoval of solid winter in the IPRS.

waste produced by organisms has been done . v‘_ - -
on a weekdy basis Floating in pond raceway system, placed in & large spring-fed pand «  This project is still in progress
derived from a reciaimed imestone quarry.

164 | Ohio State Digital Ag Program 2024 ePLUS Report | 165



e 2024 ePLUS Reports.

_ Water temperature monitoring in three

aquaculture facilities in Ohio. / / f / / ‘ | Aquatic
2024 ePLUS Report :
. s _ Tabie 1 - manthly average tempe + standard deviation, the jent of variance (CV, %), and the maximum
Ohio State Digital Ag Program OBJECTIVE eFields Collaborating Farm and min for each e system that wies manstored.
Maortior water tamperature v three OgJ Exterson
axas = ke n IPRS Pond 1 Pond 2 Pona 3 Pond 4
Samedne reference for future studer Logan, Miasmi, Union County
| nise | 264=1%0 25721265 2503:2.85 26672257 25.30:2.48
CV(7.43%) | Cv(102e%) | ov(11.37%) | Cv(@.55%) CV (2.80%)
STUDY INFORMATION nay 3 | zmost | 21123 | zsmizs | 2sese1e0 27.52:1.47
stanoesed praswss s e e o e
Tre moeharing | 124193024 August | 31| oyasem) | cvreen) | oviesw) | cvietew) CV (8.45%)
Tewl rerben 31| 133 Septemper| 0 | 2623114 22784165 2261:1.54 2422:194 23042196
dage CVaT%) | cv(r2e%) CV (5.81%) CV (8.00%) CV (8.51%)
Five HOBO MX 34 andd ociober | 11 | 2155:072 19.2641.36 19224126 2093:165 19552164
N L CVE3%) | CV{F.0s%) CV (6.54%) CV (7.88%) CV(8.37%)
ome (MX3501) Total a3 | 253522160V | 25.182313cv | 2493+1900v | 2638:314cv | 25.10-391CV
Syenr | mgerd Racwasy e (8.51%) (12.43%) {12.559%) (11.50%) {12.36%)
heex (PRS) Spdt pend
WA PPR aibvend 284~ a2 942 o72 240
heepeisal agcas Madmum | 3185 622 0708 o721 0602 06013
e s
THE OHIO STATE UNIVERSITY CCOLLEGE OF FOOD, AGRICULTURAL, Mnimum 3185 19.94 1596 L 745 142
() r== 0= S Umrvnmary AND ENVIRONMENTAL SIENCES ] 1012 1011 0305 o721 o1
*There were only 9-days that were monitored due to falure in the equipment.
*42635 data points were collected due to failwe in the equipment
STUDY DESIGN ) SUMMARY
Aqandue faring of aqul - - o Water e T in the floating in-pond r: ays (PRS) compared with
a-p-n.::-:mmmn Yo -Gty Tomoraieme 2Cis By e remie iy earthen ponds from the =pit pand system, and the tradionalponds. | e

shgee. It ix brpoctart to moniior wale qualty
ch
copgen, ot smecels ritfes, nitralea eic

o The spit-pond system (SPS) had minimal daily water quality variations (only during the first couple of weeks).

*  Water temperature in Pond 3 was consistently higher than in Pond 4.

partkizatied In 3 witw gealily masfioring x o The significance of these preliminary cbservations needs to be evalusted conceming other water quality parameters,

Project alrnad S0 characterios waler %0 and the growth performance of the species being cultured.
Serperriee daring 3 segular oftee » * s

procuction cpcis. The facities inchuded & s \d o

Scaling In-poed racewey wden [PRE| n e 20

2 recialred Irastons ceaTy (17 acoes s . A + SE

abe, 725 % deagt Iy Miamid Coanty; 2 3pi- T * e |

pord syalees Faockcion pond 1 - 025-sc gl ‘A‘\ o

A wanft beatrwet pand 1-acr) In Lagan

W Tormoaratue Gy
2

Coanly, and bwo sariue pords sued ae ;o ® PROJECT CONTACT
radiinnal sqacdtes ponds In Unlon County L ey
{1 scom, 4 R dee sach Pord 3 and 4) The ! L e M oL K For inquiries about this project, contact

0w . i
dats oggers, registading waler larpecatue M e 2222222222223 3azz2z2 ] D"HEMQ"MCN
vy host 34 houes & ey, far 133 da. e =3 33 " 4 Director for Aguaculture

e 353 : s Ot e 1 - Osteber 11,3084} OSU Extension
D Gl | St 11,3004 S el | a2 Py ) —bane 4 quinterof 1@osuedu

Figare 3 - Dy waler fezerstare foC) o the st pord sprien. Figure 3 - Daily water temperature in traditional earthen ponds.
168 | Onko Sane Digtal Ag Program 2024 ePLUS Report | 187



2024 ePLUS Reports.
v Water pH monitoring in three aquaculture facilities in Ohio, 168-169 pp.

- —

2024 ePLUS Report

Ohio State Digital Ag Program

U THE OHIO STATE UNIVERSITY COLLEGE OF FOOD, AGRICULTURAL,
T e AND ENVIRONMENTAL SCIENCES

Water pH monitoring in three aquaculture

facilities in Ohio.

OBJECTIVE

Monitor water pH in three different
aguaculture facilities 35 3 baseline
reference for future studies.

STUDY INFORMATION
Start montioring | 061012024
End monkoring | 1011172024
Total numbers of | 133

days
Equipment | Five HOBO MX pH and
temperature data

gers (MX2501)

Sye-
fem (IPRS) Spik pond
system (SPS) Tradkional
earthen ponds
Stugy type | Obsenvation

swes (3

STUDY DESIGN

Aquaculture is the farming of aquatic
organisms such as fish, shrimp, oysters, and
algae. It is impartant to manitar water quality
variables such as temperature, dissolved
oxygen, pH, ammania, nitrites, nitrates, etc.

Three outdoor aquaculture faclities
particpated in a water quality monitoring
peoject aimed to characterize water pH during
a regular culture production cycle. The faclities
included a floating in-pond raceway system
(PRS) in a reclaimed limestone quarry (17
acres in se, 22.5 ft deep) in Miami County;

a split-pond system (Production pond 1 -
0.25-acre & waste treatment pond 1-acre) in
Logan County; and two earthen ponds used as
traditional aquaculture ponds in Union County
(1 acre, 4 ft deep each, Pond 2 and 4). The
monitoring was performed using automatic
data loggers, registering water pH every hour,
24 hours a day, for 123 days.

168 | Ohio State Digital Ag Program

»

/ Aquatic

+ standard deviation, the coefficient of variance (CV, 96), and the maximum

Tabie 1 - manthly average
and ming

- 5 fture system that wes manstored.
eFields Collaborating Farm a
05U Extension n IPRS Pond 1 Pond 2 Pona 3 Pond 4
Logan, Miami, Union County
e | 25642190 25721265 2503:2.85 26672257 25.32:248
cv(743%) | cviioze) | oviiame) | cviessws) CV (2.80%)
sty 3 | Zamas7 2761:123 2757:1.25 2365-160 27.52:147
CV(203%) | CV{446%) CV (4.55%) CV (5.60%) CV (5.33%)
RESULTS et 3 | Zo2s127 | 26652213 26.33:2.06 27852255 2681227
S cviaea%) | cvzoex) CV (7.69%) CV (2.16%) CV (8.43%)
o | 2623118 22784165 2261:1.54 2422:194 23042196
cv@T%) | cvae) oV (5.61%) CV (5.00%) CV (8.51%)
october | 11 | 2155:072 19.2841.36 19.22:1.26 2093:165 19552164
cviE:%) | cvEosw) CV (6.54%) CV (7.88%) CV (8.37%)
i Total 133 | 2535:2.160v | 25.18:313cv | 24931900V | 2633:314cv | 25.10-311CV
. (8.51%) (12.43%) {12.5%%) (11.50%) (12.36%)
2
L 3
2064~ 232 242 o72 040
= 622 o708 o721 602 0813
19.94" 1536 7.03 7.43 742
MR | 3155 1012 10111 095 o721 o1
*There were only 9-days that were monitored due to fallure in the equipment.

2
? *42635 data points were collected due to failure in the equipment
3

2

st (A 1 - Dctate 11, 2024 SUMMARY
oo . & o Water was = more in the floating in-pond raceways (PRS) compared with
Figure 1 - Dady water pH in the three main systems. earthen ponds from the split pond system, and the traditional ponds.

o The spit-pond system (SPS) had minimal daily water quality variations (only during the first couple of weeks).

o Water temperature in Pond 3 was consistently higher than in Pond 4.

The signil of these peeliminary ob il needs to be evalusted conceming other water quality parameters,
and the growth performance of the species being cultured.

s

na

200

0

»w | PROJECT CONTACT
For inquiries about this project, contact
Dr. Herbert Quintero

W Tarmoratue

aa3r
23 : , L Program Director for Aguaculture
OanaJanc 1 -Ozteber 11,3084} 0SU Extension
Dxreflarm 1 - Dctabar 13,2024 K e frel| N2 i) o quinterofonsecs. 1@osu edu

Figure 2 - Daly water pH in the split pand system. Figure 3 - Daily water temperature in traditional earthen ponds.
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Capstone Project 2024-2025
Dpt. Of Food, Agricultural, and Biological Engineering (FABE)
The Ohio State University Extension

Hemloch Pond TN (mg/L) |TP (mg/L
P1-01 0.9286 0.0193
P1-02 0.6607 0.032
P1-03 0.8614 0.0267
P1-04 0.8589 0.0412
P1-05 1.0342 0.0236
P2-01 0.8575 0.0361
P2-02 0.8117 0.0204
P2-03 1.0062 0.0324
P2-04 0.8001 0.0296
P2-05 0.8622 0.0401
PO-01 0.7374 0.0176 R
PO-02 0.655 |  0.0167 [
PO-03 0.6483 0.0321
PO-04 0.6194 0.0244
PO-05 0.7605 0.022
PL-01 0.968 0.0315
PL-02 0.7503 0.0133

* Faculty Technical Advisors
* Dr. Jay Martin
* Dr. Lorrayne Miralha

* Sponsor Representative
Dr. Herbert Quintero

e Student TeamM:

PL-03 0.843 0.0287
Jonah Reeves ]
Kyle Anders o T 0w oo
Nicholas Kankia B T o




Capstone Project 2024-2025

Dpt. Of Food, Agricultural, and
Biological Engineering (FABE)

The Ohio State University
Extension

DEPARTMENT OF FOOD, AGRICULTURAL
AND BIOLOGICAL ENGINEERING

Fish Production System and Water Quality

Jonah Reeves, Kyle Anders, and Nickolas Kankia
Advisors/Sponsor Representative : Lorrayne Miralha, Jay Martin, Herbert Enrique

~(= JHEMLOCH

THE OHI0 STATE UNIVERSITY
EXTENSION

INTRODUCTION

Hermlock Aquaculiure raise fsh for pond stocking and food
production in In-Pond Raceway Syslems. However, excess

rufrients from the system are causing algal growth. Hemlock

syslem to

a
reduce high levels of dissolved nutrients because they lead to

algal looms 9 the dng
and Levels of H

Lake

Figure 2 : kn-Pand Racoway Systam at Hemioch Aquacuiture

DETAILED DESIGN

Afer research and a feasibiity analysis, a plant-based
reatment system was selected, This invaives the addition
of a waler troatment raceway with waler letiuce and water
Fryscinth that recaives water fom the producton
raceways. The plants will reduce the amount of dissalved
mukrients before the waler snlers back into e lake,
Retention §me in the resiment oall can be incresses by
Inchading baffies or by using a larger treatment area.

DESIGN EVALUATION

Setup:

+ Afish tank simulsted the trestment coll

+ Contained equal parts water letuce and water
hyacinth.

* Witer perameterns mimic rilrogen and phosphorus
levels of raceways.

+ Placed in a8 T0°F water with an & pump to boost
dissaived oxygen.

Procadure

+ Tark flled with simuated raceway water.

+ Plants introducad, then ssmgles tsken 81 0, 2, 4, 6, 24,
32, and 48 hours.

Plant S m

- -
Figurn 3 Tosbing tank sel up with water ledtuce and
wador hyacinth. Eavly (Yop) and later in testing (botiom).

Limitations

nitial Challenges:

+ Plants serived smaber and in poor condiion

+ Water volume reduced from 40 to 10 gallons to match
rool-to-depth ratio,

Observed Changes:

+ Plant heakn, size, and covwrage improved during
testing.

*  Rool depth evertually axcandad scale, staring
ariginal ratio.

¥ future testing i praformed, 8 langer waler vokame and

Adlsized plants should be used. These factors would

beder rapresant 3 real Irsatment cell,

RESULTS

+ The plant system In combination with acration
produced reductions in NO3, PO4, TN, and TP.

Two hours nat enough time for desired reducicn.

+ S hours achieved ideal phosphorus reduction on
svernge, Minimum nitrogen mduction schisved in one
fest, bt fell short on average.

Table 1 :Success Matrix

Reducton
™ 0.7z 113 0.464
Reduction mgiL -13 mgiL 464 mgiL
TP
Reduction | 90505 mgiL. | 0.062 mgiL 0.108 mgiL.

Design Evaluation Data

Figure 4 : Total Phosphovus Tost Results

Figure 5 Totel Ndrogen Test Resulls

Final Concept Design

[

CONCLUSIONS AND RECOMMENDATIONS

The results demonstrate hat water lebuce and water fyadnin
are capable of reducing levels of nitrogen and phospharous in
# six-hour residence lime. The collected dats coadd be
extrapciated o a larger scale, such as the Hemiock
Aguaculure raceways.

The team recommends cantnued festing of the reduction
capabiity in a larger volume of water bedore scaling it 1o Al
size If continued tests support the findings of this Gapstons,
the team recommends two Model 4 Large Producton
raceways fom Superor Raceways. This model contains he
e valume &% the current racaways with & larger surfacs
arma, In Tis configuration S treatment surfsce sms will be
1.2 smes larger than the production ares alowing more plant
area. This system ks expected to cost $30,000 for the
addtional raceways and $1,000.$3,000 per year in plants.
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Capstone Project 2025-2026
Dpt. Of Food, Agricultural, and Biological Engineering (FABE)
The Ohio State University Extension

Faculty Technical Advisors

Dr. Jay Martin
Dr. Lorrayne Miralha

Sponsor Representative
Dr. Herbert Quintero

Student Team Members:
Laila Elhamri
Tori Same
Andrew Delac
Canjie Du




