Lecture notes (3.1) Water

For successful aquaculture operations, the rearing system must have uninhibited access to a plentiful supply of suitable quality water

Water sources:

Springs: constant temperature, few or no predators, no pathogens. Pumping costs

Wells: no predators or pathogens but likelihood of high levels of dissolved gases (N2, CO2) low O2

Rivers, lakes and streams: large volumes, inexpensive but predators, contaminants, pathogens, xs nutrients

Surface: inexpensive, but interrupted supply possible, contaminants, 5-7 acre watershed/acre surface water

Groundwater: inexpensive, no or few predators; hard to drain, build up of sediments

Municipal water: very high quality, no predators or pathogens, but expensive may contain disinfectants

Water quality measurements:

Tests taken daily, weekly, monthly, semi-annually or annually

Total ammonia nitrogen (TAN), temp., DO2, pH and salinity (if needed) monitored daily

Total suspended solids (TSS), hardness, alkalinity, hardness, H2S (if problematic), nitrites and nitrates examined weekly

Total solids = residue remaining after evaporation of all water (105 oC)

TSS = proportion of solids retained by a filter

Settleable solids = material settling out from the weater column over a set period of time

Fixed solids = residue of total solids following compustion at 550 oC

Volatile solids = weight lost during combustion

Hardness = Ca++ + Mg++ 

Alkalinity = acid neutralizing capacity of water

pH = negative log of  hydrogen concentration

Salinity = Salinity is roughly the number of grams of dissolved matter per kilogram of seawater. This was the original definition, and at one time salinity was determined by evaporating the water and weighing the residual. Salinity is now measured using conductivity = the ratio of conductivities of sea water to standard of 32.4356 g KCl / kg water (standard water)

Biochemical Oxygen Demand (BOD) = amount of O2 consumed by R/P in a bottle incubated in the dark at constant temperature for a specific time. 

Chemical Oxygen Demand (COD) = oxygen equivalent of the organic matter content susceptible to oxidation

Nitrogenous compounds = breakdown products of protein metabolism (ammonia, nitrite and nitrate):

Requires 3 moles of oxygen to convert one mole of ammonia to nitrate. Nitrification is acidifying.

Cd, Cu, Pb, Mn, Hg, P, Zn and toxins examined semi-annually or annually.

Water quantity:

Ponds: 100 L min-1 /surface acre, used to replace evaporation, fill spawning ponds and to refill ponds after harvesting

Raceways: 1900 L min-1 to provide constant water exchange during high density culture (2 kg L-1 min-1)

Recirculating Aquaculture: enough water to replace 10% water volume per day. Water used for back-flushing filters, during harvesting and emergencies.
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