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Survey of Bioremediation Effect of Abbandans
on Input Nitrogen and Phosphorus (Case
Study)
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Abstract

Abbandans are man-made wetlands constructed by excavation
and borders of soil dykes around it. These hydro-structures
have significant contributions in farmland irrigation in
Mazandaran province. However like other types of constructed
wetlands there is a question about their ability to bioremediat
the input contaminants. For a period of 9 months from Dec
2012 to Aug 2013 and on a monthly basis, 54 samples were
collected from inlet and outlet water of three Abbandans;
Nobbor and Lalle-Marz utilized for fish culture and Sar-
Abbandan with agricultural function located in north of Sari
city. The temperature and pH were measured in-situ and
concentration of nitrate, nitrite, ammonia and total phosphorus
were measured by Atomic Absorption Apparatus in the
laboratory. Total nitrogen was calculated from the sum of the
nitrogen data. Significant difference was observed on input-
output concentrations of total ‘phosphorus for Sar-Abbandan
(0.083-0.016 ppm) and the fish farming had no bioremediating
or polluting effect on outlet parameters (a = 0.05).

Keywords: Constructed Wetlands, Efficiency, Fish Culture,
Nitrate.
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Fig. 1- Study area and the three Abbandans; 1: Sar-Abbandan; 2: Nobbor, 3: Lalle-Marz
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Table 1- Surveying Abbandans' characteristics
axllbae 5,90 (5 lau] Wlasuin -V Joua

Water depth Veg. Cover No. of .
Abbandan UTM Cord. Area (ha) m) App. (%) Input-Output Details
Sar- 4064800.68 m N h 4
Abbandan 680622.42 mE %0 27 L 0 1-6* -
100 tons of cow manure coincide with
the release of fingerlings (March 15,
2013), 8.1 tons of ammonium nitrate and
Nobbor 4g§ffo74377§ r:]é\l 40 2.2 Fish culture 0 1-2%* 9 tons of superphosphate chemical
' fertilizer (intermittent, May 15 to Sep. 15),
22 tons of concentrates and forage (mid-
May to mid-Sep. 2014)
50 tons of cow manure coincide with the
Irrigation release of fingerlings (March 27, 2013), 3
Lalle- 406477113 m N 40 74 anc? Fish 0 14 tons of ammonium nitrate and 1.5 tons of
Marz 68212.71 mE ' culture superphosphate ~ chemical  fertilizer

(intermittent, May to Sep. 2014), 18 tons
of concentrate, aerated during the summer

* 3 Output were active at studying time

** 1 Output was active at studying time and output no. 3 of Sar-Abbandan was Nobbor's input.
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Table 2- Remediation effect on mean and SD concentration of parameters
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Sar-Abbandan Nobbor Lalle-Marz Max
Title Input con.  Outputcon. oo Input con.  Output con. RE Inputcon.  Outputcon. o allowable
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) con. (ppm)
pH 7.88+0.38 8.48+0.6 * 8.08+0.27 8.28+0.28 - 8.46+0.54 8.91+0.27 - 6.5-8.5
NOz 2.248+1.43 2.109+1.13 6.2 3.180+1.54  2.646+2.24 16.8 2.387+1.73 2.79+1.78 -16.9 50%
NO,- 0.015+0.01 0.033+0.08 -120.0 0.016+0.01  0.022+0.03 -37.5 0.028+0.02  0.030+0.02 -7.1 10%¢
NH,* 0.412+0.45 0.370+0.30 10.37 0.263+0.27 0.493+0.46 -87.45 0.244+0.18 0.368+0.23 -50.94 2.5%
TN 2.68+1.21 2.51+1.19 6.11 3.46+1.73 3.16+2.44 8.63 2.66+1.79 3.19+1.87 -19.94 30*
TP 0.083+0.07 0.016+0.01 80.7* 0.045+0.07 0.201+0.25 -346.7 0.091+0.04 0.061+0.04 33.0 6%

$ USEPA standard for discharge to surface water

%% IRNDOE standard for discharge to surface water

* Significant difference in 95% confidence level
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Fig. 2- Comparison of input-output and variation of parameter concentrations
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Table 3- Ammonium concentration and correction factors for February and July
29 okt sWolo guonal cal b g puigel CIE - Y Jou

Nobbor Lalle-Marz Sar-Abbandan
Month parameters Input Output Input Output Input Output
T (°C) 9.4 9.0 10.9 11.0 9.8 9.8
pH 8.1 9.0 8.5 8.5 8.1 8.3
February NH;*  0.060 0.051 0.135 0.262 0.123 0.084
Correction Factor 1.020 1.205 1.053 1.075 1.031 1.042
NHs-N 0.061 0.061 0.142 0.282 0.128 0.088
T (°C) 30.0 30.2 28.0 28.0 28.7 30.0
pH 8.4 8.8 7.8 8.2 7.7 8.2
July NH/* 0.312 0.298 0.592 0.410 0.571 0.291
Correction Factor 1.250 1.538 1.042 1.149 1.036 1.111
NH,-N 0.390 0.458 0.617 0.471 0.592 0.323
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Table 4- The cumulative (TTN*5), mean (TN*5) and removal efficiency (RE*5) of TN of the last five months
(RE*S) JS' (59 i 51 gadlo iy S gylonily 9 (TNS) (u5ko TTN*5) (oo o -F Jgix

Abbandan TTN-input*5 TTN-output*5 difference TN-input*5 TN-output*5 RE*5
Nobbor 21.05 23.72 2.67 1.71+4.21 2.06+4.74 -12.71
Lalle-Marz 15.79 18.18 2.39 2.17+£3.16 1.98+3.64 -15.16
Sar-Abbandan 10.22 14.12 3.90 1.30+£2.77 1.40+2.82 -1.77
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Fig. 3- A graphical overview of remediation effects of Abbandans
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Decrease over input concentration, =: Significant difference in 95% confidence level
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