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Introduction

It is imperative that fish solids be frequently removed from rearing zones to reduce incidence of disease,
reduce nutrient release, and reduce biological oxygen demand (BOD). This leads to large quantities of waste
due to the high water, low solids content of the waste. Geotextile bags have been effectively used in other

Industries to dewater waste. Aguaculture waste from flow-through systems differs from other industries in that
large volumes (1000 - 2000 gallons) may be delivered to the geotextile bag on a daily basis. This project
examines the effectiveness of a geotextile bag at retaining both solids and nutrients as well as reducing BOD
from aquaculture waste generated from a small flow-through trout rearing facility

Methods

A GeotubeE, a

Fish wastes, collected from the quiescent zones in the fish raceways, was pumped into the Geotube® . A
flocculant (Hyperfloc® CP 626, Hychem, Inc.) was added to facilitate increased particle size. Samples of fish
waste prior to flocculant addition and Geotube® effluent were collected at 3 month intervals. Samples were
analyzed for suspended solid concentration, 5-day BOD, and soluble nutrient (NH;, NO,, NO3, and PO,)
concentrations.

Figure 2. The completed gravel box. End
caps were placed on the tile drain and the
entire box was filled with gravel to provide

a flat surface for the Geotube® that
permitted infiltration of the effluent to the
tile drain.
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Farm, Wardensville, WV. To ensure that effluent from the bag could be sampled without contamination from
other sources, a gravel box, containing a tile drain and underlain by an impermeable liner, was constructed and
the Geotube® was positioned on top of the gravel. Effluent from the Geotube® flowed via the tile drain into a
collection box which permitted sampling. The effluent was then released to a polishing pond.
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Figure 1. Gravel box with impermeable
EPDM liner and tile drain. The EPDM
liner overlays a sand base with a slope of
ao per

I drain wias censttucted of
30 PVC with 10 hol et
drain collected the effluent from the
Geotube® and conducted it to the

collection box.

Figure 3. The installed Geotube®
after 1 year of operation. Fish
solids from the quiescent zones
were pumped vVvi a

to the Geotube®. At the time of the
photo the Geotube® had received

~1400 gallons causing distension of
the bag. Distension of the bag was
minimal when first placed in service
and increased over time. The photo
depicts samples being collected
from the collection box.
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Results

Influent suspended solid, BOD and souble nutrient concentrations were variable due to changes in fish size,
fish stocking rates and number of days between cleaning of the quiescent zones. Despite the variability in
influent conditions, the Geotube® removed at least 95% of suspended solids until the last sampling point.
Removal of BOD was also excellent through most of the sampling period.

Influent soluble nutrient (NH;, NO,, NO,, PO,) concentrations were also variable through the sampling period.
Unlike suspended solids and BOD, soluble nutrient concentrations were higher in the Geotube® effluent which
would indicate that decomposition of the fish solids was occuring with in the geotextile bag.

Despite the increased nutrient concentrations in the Geotube® effluent, mass balance calculations estimate
that 79% of the total N (soluble and particulate) and 50% of the total P entering the Geotube® was retained.

Suspended Solids

Biological Oxygen Demand
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(April (July 2007) (Jan (April (April (July (Oct (Jan (April
2007) 2007) 2008) 2008) 2007) 2007) 2007) 2008) 2008)
Geotube® Geotube® 548 341 355 880 151
Influent 1820 1115 699 3888 368 Influent
(mg/L) (mg/L)
Geotube ® Geotube® 71 55 64 151 133
Effluent 15 17 38 103 224 Effluent
(mg/L) (mg/L)
% Removal 99 99 95 97 39 % Removal 87 84 82 83 12
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3 Months 6 Months 9 Months 12 Month 3 Months 6 Months 9 Months 12 Month
(July 2007)  (Oct 2007)  (Jan 2008)  (April 2008) (July 2007)  (Oct2007) (Jan 2008)  (April 2008)
Geotube® 4.3 0.5 4.7 0.4 Geotube® 4.4 5.8 21.8 11.3
Influent Influent
(mg/L) (eg/L)
Geotube® 4.7 5.7 11.7 17.7 Geotube® 10.9 60.2 330.6 153.4
Effluent Effluent
(mg/L) (eg/L)
NO, PO,
3 Months 6 Months 9 Months 12 Month 3 Months 6 Months 9 Months 12 Month
(July 2007)  (Oct 2007)  (Jan 2008)  (April 2008) (July 2007)  (Oct 2007)  (Jan 2008)  (April 2008)
Geotube® 0.2 0.2 0.1 0.2 Geotube® 9.1 9.0 8.8 0.4
Influent Influent
(mg/L) (mg/L)
Geotube® 0.0 6.0 0.3 0.2 Geotube® 12.3 13.6 18.8 18.1
Effluent Effluent
(mg/L) (mg/L)
Mass Balance Calculations
Geotube® Influent Geotube® Effluent
N
Soluble (g) 1,743 7,218
Particulate (g) 43,389 1,938
Total (g) 45,132 9,369
% Removal = 79%
P
Soluble (g) 1,888 4 360
Particulate (g) 7,481 334
Total (g) 9,369 4,694
f I eXi bl e p| % Removal = 50%
Particulate N & P based on Boardman et al. 1998, Virginia Polytechnical
Institute and State University, Blacksburg, VA.

Summary

3 During the first 9 months of operation the Geotube® removed at least 95% of suspended solids and

reduced BOD5 by 82-87%.

3 However, poor performance after 1 year suggests that the Geotube® needed to be replaced.

3 Geotube® effluent nutrient concentrations were elevated indicating that decomposition occurred within

the Geotube®.

3 Mass balance calculations estimate that 79 % of N inputs and 50 % of P inputs were retained by the
Geotube®.




