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Abstract: A new approach for reuse of aquaculture water is described in this article.
Generally, the aquaculture water goes waste due to seepage and infiltration from the entire
pond. In fact, after every culture the water is disposed without any further use. Also there is a
huge shortage of fresh water for culture at summer. Moreover, the ever increasing population
demands for pure water. Therefore in this present study a simple and efficient approach has
been applied to use infiltrated water efficiently in aquaculture ponds.
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Introduction
Generally, fish and shellfish farming possess potential opportunities for diversification and
profitability in any aquaculture venture. In most cases, the production of these fishes is
performed in ponds, which are generally built by constructing levees around a portion or all
of the water that is to be impounded. Some of these ponds are filled by runoff but the
majority is filled with water pumped from wells (groundwater). Some precipitation falls into
the ponds but most of the water comes from wells [1-5].
The water budget for the average aquaculture ponds is P + WR = (S+E) ± ΔV, where P=
Precipitation; WR = Water required from wells/ other sources; S = Seepage; E = Evaporation
and ΔV = Change in storage.
Water supply for irrigation/fish culture and domestic use is obtained in many areas of
Southern part of India is of critical importance. The present approach focuses on reuse water
for the purpose of drinking, fish culture, and daily use. Draining of cultured-water into
streams is a potential source of water pollution. It should be noted that the cultured-water is
high in organic and inorganic nutrients. Therefore it can be used to fertilize pastures or other
crops. Reusing this water in the same or other ponds reduce the pollution potential and
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eliminates the cost of refilling the ponds. Therefore, in the present study a conceptual
approach of construction of infiltration gallery has been provided to reuse infiltrated water for
aquaculture and daily use [5-10].
Infiltration gallery is an artificial aquifer/groundwater storage tank installed below the bed of
ponds, rivers, streams or other surface-storage to collect fresh water that is skimmed off the
surface water. River or ponds with sandy soils are suitable for construction of infiltration
galleries [8-14].
Need of Infiltration Gallery
As the groundwater availability is less during the summer, the aquaculture farmers have to
wait for the availability of good quality of water. Another one important reason is that the
quantity of the water initially stored by the farmers for the culture of the fish will be of good
quality or desirable but some quantity of the water will be wasted as seepage. The possible
methods for the seepage of the stored water for culture from the pond are by seepage through
the bund of the culture pond and other seepage through the bottom of the culture pond. The
seepage through the bund of the culture pond can be reused by providing an infiltration
gallery. The infiltration gallery is a suitable solution for economic use of the infiltrated
culture water. The water entering in to the infiltration gallery has to infiltrate through the
natural ground strata or permeable strata provided and hence self cleaning or natural cleaning
of the suspended particles in the water will occur [1, 2, 8]. Moreover the chemical
disinfectant used for disinfecting water before culture can be reduced as the water entering
the gallery has undergone natural cleaning, the leaching of the nutrients and salts will occur.
Therefore the dissolved solids in the water will be less when compare to the natural/surface
source water. For design of infiltration gallery most important parameters required are
estimates of saturated hydraulic conductivity, hydraulic conductivity for layers of soils.
Approach: A Conceptual Design
The concept of infiltration gallery depends on Darcy's law which describes the flow of
a fluid through a porous medium. It states that velocity of flow in a porous medium is directly
proportional to the hydraulic gradient.

Therefore, Discharge

vα i

(1)

v = Ki

(2)

Q = KiA

(3)

where, v = velocity of water in porous medium; K = permeability; i = hydraulic gradient; A =
area of porous medium.
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Estimation of Saturated Hydraulic Conductivity from Soil Information
The estimation of grain size based on the soil characteristics present in different layers
in the site gives a reliable data and more accurate results of the saturated hydraulic
conductivity of the area. Other tests such as laboratory permeameter tests, air conductivity
measurements, infiltrometer tests, and pilot infiltration tests can also be used for measuring
the saturated hydraulic conductivity from the soil information. Of all the above methods one
of the most simple and most commonly used approach is the Hazen equation.
Ks= Cd210

(4)

where Ks is the saturated hydraulic conductivity, C is a conversion coefficient and is
approximately unity 1, and d10 is the grain size for which 10% of the sample is more fine
(10% of the soil particles have grain diameters smaller than d10).
Hydraulic Conductivity Estimates for Layered Soils
The soil samples should be collected at horizontal layers in the site. For every layer in
horizontal at least 2-3 soil samples should be collected and the effective or equivalent
hydraulic conductivity can be estimated by using Hazen equation. Hydraulic conductivity
estimates from different layers at a single horizontal location can be combined using the
harmonic mean by the following equation.
K equiv =

d
d
∑ i
Ki

(5)

where d is the total depth of the soil column, di is the thickness of layer i in the soil column,
and Ki is the saturated hydraulic conductivity of layer i in the soil column. The depth of the
soil column, d, would typically include all layers between the pond bottom and the water
table.
Construction
The first and foremost point regarding infiltration gallery is that it should lie below the
ground level about 3-5 m deep. Gallery should be made up of brick masonary wall to prevent
the storage loss of infiltrated water. The top of the infiltration gallery should be covered with
RCC slab. The gallery should have numerous lateral drains covered by porous material like
gravels. All these lateral drains will be connected to horizontal tunnel drain to take infiltrated
water to the gallery for use.
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The width of the infiltration gallery should be at least 1 m, but there is no restriction for that
i.e. it be as broad as the need of the quantity of water. The length varies from 10 m to 100 m
(depends on requirement).
Maintenance
Water entering gallery generally contains some sediment load and is deposited in the bottom
of the gallery and which should be removed from time to time. To remove sediment load
from the galleries manholes are usually provided at every 5 m along each lateral. These
manholes provide place for washing of any accumulated sediment down into the sump where
it can be easily removed. The manholes can also be used to check if the pipe has collapsed or
been damaged.
Conclusion
Infiltration galleries, if provided in the aquaculture system, can provide a cheaper solution for
getting water continuously for culture. Water with less pollutant and microbes that are
harmful for the fishes is available at cheaper cost more over the productivity of the water is
more. The provision of using infiltration gallery will reduce the treatment cost of the water
when compared to other source water. The quantity and quality of the water will be also
reasonable.
Acknowledgement
The authors thank College of Fisheries Engineering, Tamil Nadu Fisheries University for the
encouragement for research.
References
[1] E. Bekele, S. Toze, B. Patterson and S. Higginson, “Managed aquifer recharge of treated
wastewater: Water quality changes resulting from infiltration through the vadose zone,”
Water Research, 2011, 45, 5464 – 5772.
[2] E. Bekele, S. Toze, B. Patterson, W. Fegg and M. Shackleton, “Evaluating two
infiltration gallery designs for managed aquifer recharge using secondary treated
wastewater,” Journal of Environmental Management, 2013, 117, 115-120.
[3] K.E. Conn, R.L. Siegrist, L.B. Barber and M.T. Meyer, “Fate of trace organic
compounds during vadose zone soil treatment in an onsite wastewater system,” 2010,
Environmental Toxicology and Chemistry, 29, 285 – 293.
[4] C. Corradini, F. Melone and R.E. Smith, “A unified model for infiltration and
redistribution during complex rainfall patterns”, Journal of Hydrology, 1997, 192, 104 – 124.

A Conceptual Approach of Infiltration Gallery ….

3706

[5] A.D. Davis, “Hydrogeology of the belle fourche, South Dakota water infiltration gallery
area,” Proc. S.D. Acad. Sci, 1979, 58, 122 – 143.
[6] P. Dillon, “Future management of aquifer recharge,” 2005, Hydrogeology Journal, 13,
313 – 316.
[7] M. Gregory and D. Arseneau, “Design Construction and Hydraulic Performance
Assessment of an Infiltration Gallery,” Journal of Water Management Modeling, 2012, R24510. Doi:10.14796/JWMM.R245-10.
[8] A.T. Jones, “Can we reposition the preferred geological conditions necessary for an
infiltration gallery? The development of a synthetic infiltration gallery,” Desalination, 2008,
221, 598 – 601.
[9] R.S. Jurel, R.B. Singh, S.K. Jurel and R.D. Singh, “Infiltration Galleries:- A Solution to
Drinking Water Supply for Urban Areas Near Rivers,” IOSR Journal of Mechanical and
Civil Engineering, 2013, 5, 3, 29 – 33.
[10] A. Lister, C. Regan, J. Van Zwol and G. Van Der Kraak, “Inhibition of egg production
in zebrafish by fluoxetine and municipal effluents: a mechanistic evaluation”, 2009, Aquatic
Toxicology, 95, 320 – 329.
[11] C.Y. Lin and A. Banin, “Effect of long-term effluent recharge on phosphate sorption by
soils in a wastewater reclamation plant,” 2005, Water Air and Soil Pollution, 164, 257 – 273.
[12] Y. Ma, S. Feng, D. Su, G. Gao and Z. Huo, “Modeling water infiltration in a large
layered soil column with a modified Green – Ampt model and HYDRUS – 1D,” Computers
and Electronics in Agriculture, 2010, 71S, S40 – S47.
[13] S. Toze and E. Bekele, “Determining Requirements for Managed Aquifer Recharge in
Western Australia. A Report to the Water Foundation. CSIRO, Canberra, AU.
http://www.csiro.au/files/files/py7j.pdf.
[14] J. Vanderzalm, D. Page, K. Barry and P. Dillon, “A comparison of the geochemical
response to different managed aquifer recharge operations for injection of urban stormwater
in a carbonate aquifer,” Applied Geochemistry, 2010, 25, 1350 – 1360.

