Water Suitability in Shellfish
Hatcheries and Nurseries:

Results, Problems, and Potential Solutions
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Parameters Examined
FL Clam Seed Production Facilities

* Hatchery and/or Nursery source water sampled once per year

* Timed with production schedules, periods of high rainfall, runoff,
and aerial pest control spraying

* Parameters examined:
o Full suite of ions
Harmful metals
Regulated inorganic chemicals (I0C),
Volatile organic chemicals (VOC),

Herbicides - Glyphosate
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What do my report values mean?

Acceptable values or recommended ranges
have not been established

* Project resource guides provide:

o Comparison of observed values to your water supply
source or incoming tank water values

o Troubleshooting procedures and comments
o Additional references
* Year 1 and 2 Reports available on website

o Facilities are identified by codes for anonymity

view
project
reports




CHEMICAL COMPOSITION OF CULTURE WATER AT FLORIDA CLAM SEED PRODUCTION FACILITIES (n=12) DURING 2020-20221

IN COMPARISON WITH SALTWATER COMPOSITION?
Midwest Saltwater Year 1 (2020-21) Year 2 (2021-22)
Definition Unit | Lab Report (35 ppt)
Limit *2 Composition®
Metalloids 0.0005 0.00033 0.0009 <0.0005 | 0.0019 <0.0005 <0.0005 | <0.01
Heavy Metal mg/L 0.0005 0.0026 0.0381 0.0231 0.0486 0.0302 0.0173 0.061
Heavy Metal mg/L 0.005 0.021 0.014 0.006 0.039 0.018 0.009 0.044
0.0005 6E-07 0.0067 0.0025 0.0109 0.0038 0.0007 | 0.009
Non-metal 10 145 137 117 200 147 114 248
Metalloids 0.05 4.45 3325 2.81 3.87 3.42 2.82 4.36
Heavy Metal mg/L 0.002 0.00011 0.007 0.003 0.011 0.003 0.002 0.003
0.10 411 316 269 410 285 250 326
0.5 - 11 0.5 1.8 L5 0.6 i
Minerals, salts, mineral salts ppm 500 19,400 16255 12400 19300 16600 14500 18400
Heavy Metal mg/L 0.01 0.0002 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
Heavy Metal mg/L 0.01 0.0009 0.01 <0.01 0.01 0.02 0.01
Minerals, salts, mineral salts mg/L 0.10 1 3 <0.1 <5 <10 <0.1
Heavy Metal ppm 0.05 0.0034 1.08 <0.05 2.14 0.65 <0.05
Heavy Metal mg/L 0.0005 0.00003 0.001 <0.0005 | 0.0011 0.0009 <0.0005
0.10 1290 925 734 1120 869 790
Heavy Metal ppm 0.005 0.0004 0.04 < 0.005 0.08 0.03 <0.005
Heavy Metal mg/L 0.0004 0.00015 0.0004 <0.0004 | 0.0004 <0.0004 | <0.0004
Heavy Metal mg/L 0.01 0.0066 0.03 <0.01 0.03 0.01 <0.01
0.05 0.088 0.28 <0.05 0.64 0.24 0.09
0.50 392 278 230 324 298 266
0.001 0.0009 0.040 0.009 0.098 0.029 0.018
0.10 10,800 8145 6430 9760 8730 7520
Alkali metals None 0.1 - 51.8 45.5 59.4 57.6 52.2
Minerals, salts, mineral salts mg/L 100 2701 2241 1740 2630 2347 2030
Heavy Metal mg/L 0.0005 <0.0005 | <0.0005 | <0.0005 | <0.0005 <0.0005
Water Chemistry mg/L 10 28418 21500 33300 29820 25500
7Heavy7MetaI ppm | 0.01 - 0.02 0.01 0.04 0.02 0.01

Parameter Measured
(Symbol)

Average Min Max | Average Min Max

Antimony (Sb)

Arsenic (As)

lons
Harmful metals

Barium (Ba)

Beryllium (Be) Alkaline earth metals
Bicarbonate {CaCO3)
Boron (B)

Cadmium (Cd)
Calcium (Ca)
Carbonate (CaCO:s)
Chloride (Cl)

Chromium (Cr)

Regulated inorganic
chemicals (I0C)

Alkaline earth metals

Non-metal

Copper (Cu)
Fluoride (F)

Iron (Fe)

Lead (Pb)
Magnesium (Mg)

Alkaline earth metals

Manganese (Mn)

Mercury (Hg)

Nickel (Ni)

Phosphorus (P)

Potassium (K)

Selenium (Se)

Sodium (Na)

Sodium absorption ratio (SAR)
Sulfate (S04%)

Thallium (TI)

Total dissolved solids (TDS)
Zinc {Zn)

Scan to
download guide

Non-metal

Alkali metals

Non-metal

Alkali metals

! Culture waters were analyzed by Midwest Laboratories, Omaha, Nebraska, https://midwestlabs.com/.
>The smallest amount or lowest concentration of a parameter that Midwest Laboratories can determine following established EPA analytical procedures. Note mg/L=ppm.
* Source: Turekian, K.K. {1968). Oceans (Foundations of Earth Science Series). Prentice-Hall, New York. http://www.seafriends.org.nz/oceano/seawater.htm#composition




HEAVY METAL PARAMETERS FOR SHELLFISH

Measured

parameter ] Removal
(symbol)
Unit

comments ‘

i Heavy Metals
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EDTA
Ethylenediaminetetraacetic acid

Metal chelator - binds with divalent cations that are in solution, making them less toxic to the
sensitive stages (eggs and larval) of aquatic animals

* Examples: cadmium, chromium, copper, lead, zinc
: : : : : o)
Routinely used in penaeid shrimp hatcheries

HO @] l)‘\OH
o 3to 10 mg/l (ppm) \E

N

Sometimes used in bivalve hatcheries. N ;\
HO\H)

®)

O Auburn University: 1 ppm of culture volume (1 grams per 1,000-liter culture tank) OH

Could EDTA benefit your clam hatchery? ©

o Reagent grade and Commercial Grade “Versine” available

o Experiment with application rate in a smaller culture tank using a similar tank as a control without the chelator




« High vapor pressure
» Low water solubility
 Man-made chemicals

o Paints
o Pharmaceutical
o Refrigerants

EPA 8260 WATER

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,1,2-
trifluoroethane
1,1,2-Trichloroethane

1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene
1,2-Dibromo-3-
Chloropropane
1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

Midwest Laboratories analyzed 80 VOCs

1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene

4-Methyl-2-pentanone

Acetone

Acrylonitrile
Allyl Chloride
Benzene

Bromobenzene

Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Chloroprene

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

cis-1,4-Dichloro-2-butene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethyl Ether

Ethyl Methacrylate
Ethylbenzene
Hexachlorobutadiene
Iodomethane
Isopropylbenzene
m,p-Xylenes

Methyl Acrylate

Methyl Methacrylate
Methyl tert-Butyl Ether

Methylene Chloride
Naphthalene
n-Butyl Benzene

n-Propyl Benzene

0-Xylene

p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene
Tetrahydrofuran

Toluene

Total Trihalomethanes
Total Xylenes
trans-1,2-Dichloroethene

trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-
butene

Trichloroethene
Trichlorofluoromethane
Vinyl acetate

Vinyl chloride




Volatile Organics (VOC) - Tetrahydrofuran

* Year 1(2020-21)

O
* 9 of 10 facilities had values less than the reporting limits (RL) ( 7

* Tetrahydrofuran
o 1 facility recorded value of 25 ug/L (RL: 20.0 ug/L)

o Used to make a plastics, rubbers, adhesives, and PVC pipes

o Not expected to build up in tissues of fish or other wildlife




Volatile Organics (VOC) - Acetone

* Year 2 (2021-22) 152.0 pm ﬁ 1213 pm
* 9 of 10 facilities had values less than the reporting limits (RL) H“ﬁ}q?ﬂgpm
* Acetone |_f|"_| I—{H |

o 1 facility recorded value of 51.4 ug/L (RL: 30.0 ug/L) O

o Common industrial solvent

o Used to clean surfaces, remove dirt, grease, stains, waxes, resins, and paint 9 )‘\

from metals, PVC and other surfaces




Volatile Organics (VOC) - Bromoform

* Year 2 (2021-22)
* 9 of 10 facilities had values less than the reporting limits (RL) )B\r

* Bromoform
o 1 facility recorded value of 8.4 ug/L (RL: 1.0 ug/L)

Br Br

o Colorless liquid with a chloroform-like odor

o Used as a disinfectant and solvent for waxes, greases, and oils
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Herbicides

* Georgia Waters Agricultural Lab
* Glyphosate

o Kills certain weeds and grasses.
o Blocks enzyme essential for plant growth

o Agriculture, forestry, lawn and garden care H

0
* All facilities values less than reporting limit of 10 ppb in GJJ\; xM

both years ~ o
y Glyphosate

N 2
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Pesticides

Year 2 (2021-22)
Contact local mosquito control departments

Naled - active ingredient sprayed near
2 nursery facilities

o Both facilities had reported values less than the
reporting limit of 1.0 ug/L for pesticides

Permethrin - active ingredient sprayed near
other nursery facilities

o Analytical labs contacted could not test water
samples for this pesticide

EPA 8141
(ORGANOPHOSPHOROUS
PESTICIDES)

Azinphos Methyl Demeton-S
Bolstar Diazinon
Chlorpyrifos Dichlorvos
Coumaphos Dimethoate
Demeton-0 Disulfoton

Midwest Laboratories analyzed

Ethoprop
EPN
Fenthion
Malathion
Merphos

20 Pesticides

Methyl Parathion
Mevinphos

Naled

Parathion

Phorate

Ronnel

Sulfotep
Tetrachlorovinphos
Tokuthion
Trichloronate
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Laboratories

Midwest Laboratories
o W2-irrigation suitability: Sodium, Chloride, Phosphorus,

Calcium, Conductivity, Potassium, Magnesium, Sulfate, Boron, 2Ixn Midwest

Iron, Nitrate Nitrogen, SAR, Copper, pH, Total Dissolved Solids (by — 4 _ o

calculation), Manganese, Carbonate, Zinc, Bicarbonate \|’ Laboratories
o Regulated Inorganic Chemicals (I0C): Antimony, Copper, Nitrate Website: https://midwestlabs.com/contact-us

Nitrogen, Arsenic, Fluoride, Selenium, Barium, Lead, Sodium,
Beryllium, Mercury, Sulfate, Cadmium, Nickel, Thallium,
Chromium, Nitrite Nitrogen

o EPA 8260-Water Volatile Organics (VOC): 80 VOCs

o EPA 8141-Organophosphorus Pesticides: 20 pesticides Website: https://watersag.com/

Waters Agricultural Lab

o Glyphosate: Herbicide analysis
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UFIFAS Online Resource Guide for
Florida Shellfish Aquaculture

UNIVERSITY of FLORIDA

Additional Information T
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. Factors In“ffluenciAnJ:FIoa Hard Clam
* Project Reports - Year 1 and 2 Results Seed Pr%duction

This twa-year manitoring and assessment program allowed for evaluation of water guality and seed health in hatcheries and nurseries,
o Resou rces P ro ect ( ; u Ides which is important to seed production facilities. A comprehensive evaluation of a broad range of abiotic and biotic factors in hard clam
J seed production facilities allows hatchery and nursery operators to make informed management decisions to improve seed health and

increase production, Hatchery and nursery operators were provided with access to information, protocals, fools, and resources to

implement their own health management programs. To better understand and alleviate seed mortality, project abjectives were tor

° P ro b I e m S O IVI n g Tre e - 1. Monitor a comprehensive suite of water guality indicators in hatchery/nursery operations.

2. Investigate the presence of bacterial pathogens in hatcheries,
3. Survey phytoplankton species and abundance in land-based nurseries.

Tro u b | e S h O Otl n g P ro C e d u re S 4. Determine relstionships between water quality, bacteriology, phytoplankton, and seed health,

I N SCOPE O WOk and sampling scnedula 10r FIonaa clam Natcnenes and nursenes aurnng LULL - U042 can be viewed here.

PROJECT TEAM:

Research and Extension faculty from UF/IFAS and FAU, Harbor Branch.
Click here for Project Team contact information

Scan to visit website
https://shellfish.ifas.ufl.edu/clam-seed-project-2020-22/

FUNDED BY: Florida Sea Grant College Program
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