AQUACULTURE | NFORVATI ON SERIES: NO. 2

CARRY! NG CAPACI TI ES OF REARI NG PONDS

. 1 NTRODUCTI ON

VWhen the marketing anal ysis data have been eval uated and the Product
Definition identified, the production potential of the fish farm nust be
determi ned. |In essence, the marketing potential and the production potenti al
must be conparable. |If they are not, the tine to make the appropriate
adjustnments is in this stage — not |later, when the fish are in the ponds
and/ or the delivery contracts are negoti at ed.

Thi s production potential process establishes the carrying capacities of
each rearing pond. Dependi ng upon the preferences of the user, the process
requires the collection of specific physical, chem cal, and biol ogi cal data
wi th as nuch precision as possible.

[l. PHYSI CAL- CHEM CAL PARAMETERS
The foll owi ng data should be coll ected:
A. Physical paraneters

1) Pond di nensions: Total and fish-rearing length, width, and depth

2) Water inflow(s)

3) Annual daily average water tenperature (°C) profile on a biweekly or
nmont hl y basi s.

4) Elevation of the facility above sea |evel

B. Chem cal paraneters:

1) Water chemistry analysis: A kalinity, total hardness, specific
conduct ance, di ssol ved oxygen, pH, inorganic nitrogen, dissolved
ni trogen gas, heavy netals (copper and zinc), biological oxygen
demand, chemi cal oxygen demand
2) Discharge permt limtations

The foregoing rearing pond and water inflow data would be better in netric
units; i.e., nmeters and liters, rather than English units; i.e., feet and
gallons. The primary reason for this is the obvious sinplicity in converting
units within the systemand the sensitivity. For exanple, 1000 liters = 1.0
cubic neter (n¥). Also, neasuring and weighing fish in mmand grans is nuch
nore sensitive than using inches and pounds. For exanple, 1 mm = 0.039 in.
(1/25.4 of an inch) and 1.0 gram = 0.0022 pound (1/454 pound). Thus, the
degree of sensitivity afforded by the netric unit systemis far nore than that
of the English unit system Finally, in converting units between the netric
and English systens there is an inherent rounding error which can lead to
| arge di screpanci es over an extended period of tine.

C. Calculations to be made using the physical paraneter data:
1) Water Volune (raceway)

length x wdth x depth = volune



2) Water Vol ume (circul ar)
radi us squared x 3.1416 x depth = volune
3) Water Volume (D-end rectangul ar circul ating)

(radius squared x 3.1416 x depth) + (length mnus width *
width x depth) - (length x thickness x depth of the center
wal ') = wvolune

4) Fish Rearing Vol une

length x wdth x depth of space occupied by the fish = rearing
vol une

5) Water Replacenent Tine (raceway)

60 divided by (water inflow in units/hour divided by water vol unme )
= mnutes required for 100% r epl acenment

6) Water Replacenent Time (circulating water pattern)

(water volume divided by the water inflowin units per mnute) x
3.0 = mnutes for 95%repl acenent of water vol une.

7) Water Velocity (raceway)

(inflowin units per second divided by the cross-sectional area in
units squared) x 100 = wunits per second of velocity.

I11. BIOLOE CAL PARAMETERS

The production potential of a fish farmis based upon establishing the
carrying capacities (oxygen, density, and anmoni a) of each pond and the
Allowable Gowh Rate (AGR) of the fish in the system

Ponds, particularly raceway ponds, arranged for serial passage of water
have been one of the nore serious constraints to successful fish health
managenment. In systens utilizing 3-5 serial water uses, the status of health
i n succeedi ng popul ati ons often gets progressively worse. This condition is
i nfluenced by at least three major factors within the system (1) the pond
| oadi ngs; (2) the successive accumul ation of waste products (fecal material
and ammoni a) and uneaten feed; (3) the successive depletion of dissolved
oxygen. Thus, any successful production in situations such as this nust take
these three constraints into account.

Each of the three carrying capacities of rearing units nmust be defined for
each unit; i.e., oxygen or life support; density, and ammonia mnmust be
considered as an individual criterion, with the |owest carrying capacity val ue
being determ nant for the rearing unit. The details for calculating each of
the three carrying capacities are presented in A Manual For Rai nbow trout
Producti on On The Fami|ly-Owmed Farm published by Nel son and Sons, Inc.

The Allowable G owh Rate (AGR) of the fish is influenced by many factors
in the system the main of which are (1) water tenperature; (2)
nmet abol i zabl e energy; and (3) water chem stry paraneters; e.g., alkalinity



and cal cium The individual influences of specific water chem stry paraneters
are difficult to predict because their effects are dose-dependent; i.e., the
rel ati ve anount dictates the degree of response.

Prepared by G W Klontz, Technical Services Advisor to Nelson and Sons, Inc.



