
1

© The Authors 2024. The Journal of Ecological Engineering Design is a peer-reviewed open access journal of the American Ecological 
Engineering Society, published in partnership with the University of Vermont Press. This is an open access article distributed under the terms  
of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC-BY-NC-ND 4.0), which permits copying  
and redistribution of the unmodified, unadapted article in any medium for noncommercial purposes, provided the original author and source 
are credited.

This article template was modified from an original provided by the Centre for Technology and Publishing at Birkbeck, University of London, 
under the terms of the Creative Commons Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, adaptation, 
distribution, and reproduction in any medium, provided the original author and source are credited. 

 OPEN ACCESS

Journal of Ecological Engineering Design
jeed.pubpub.org

1Department of Civil and Environmental Engineering, University of South Florida, Tampa, Florida, USA
2Department of Civil and Environmental Engineering, University of Houston, Houston, Texas, USA

Correspondence 
Mauricio E. Arias 
Department of Civil and Environmental Engineering 
University of South Florida 
Tampa, FL 33620, USA 
Email: mearias@usf.edu 

Supplementary Material

A Process Model for Leachate Treatment in  
Adsorbent-Amended Constructed Wetlands
Ishfaqun Nisa1 , Mauricio E. Arias1 , Lillian Mulligan1 , Xia Yang1,2 , Sarina J. Ergas1 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://github.com/BirkbeckCTP/janeway-indesign-template
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0005-9514-2187

https://orcid.org/0000-0002-8805-6353
https://orcid.org/0009-0000-1918-5971
https://orcid.org/0000-0002-6009-0592
https://orcid.org/0000-0001-6820-7196


2

Journal of Ecological Engineering Design | Supplementary Material jeed.pubpub.org

List of Figures
S1 Hydraulic Simulation Results for VF-CW    2
S2 Overview of Module  Interactions     3

List of Tables
S1 Van Genuchten Parameters for Hydraulic Simulation   3
S2 Calibrated Values for Adsorbent-Amended CW Model Parameters 3
S3 Calibrated Values for Unamended CW Model Parameters  4

Fig. S1 Hydraulic Simulation Results for VF-CW.
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Fig. S2 Overview of Module interactions.

Table S1 Van Genuchten parameters for hydraulic simulation
Soil Layer θr θs α (1/cm) n Ks (cm/day) I

Main/Coarse Gravel 0.005 0.42 0.493 2.19 302400 0.5
Fine Gravel 0.03 0.33 0.007 2.96 28512 0.5

Table S2 Calibrated values for adsorbent-amended CW model parameters

Parameter Unit  
Calibrated Value

VF-CW
Calibrated Value

HF-CW
Literature 

Range Reference

µmax mg/L/h 67.04 41.25 -
kb mg/L/h 868 1600 -

km /h 0.6 0.12 0.0004 – 0.002 Alvarez and Becares 
(2008)

kn /h 0.09 0.009 6 – 39 Lahav and Green (2000)
kdn /h 0.035 0.1 -
kpd /h 0.005 0.008 0.0014 – 0.0052 Martin and Reddy (1997)

qNH+
4 mg/g 2 0.05 -

qCOD mg/g 0.29 12 -

Ds,zeolite m2/s 4.77*10−12 - 6.82*10−12 –  
4.2*10−11 Welander et al. (1997)

Ds,biochar m2/s - 3.37*10−11 -
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Table S3 Calibrated values for unamended CW model parameters

Parameter Unit
Calibrated Value

VF-CW
Calibrated Value

HF-CW
Literature 

Range Reference

µmax mg/L/h 67.04 41.25 -

kb mg/L/h 868 1177 -

km /h 0.6 0.12
0.0004 – 0.002

  

Alvarez and Becares 
(2008)

kn /h 0.7 0.006 6 – 39 Lahav and Green (2000)

kdn /h 0.035 0.1 -

kpu,nitrate /h 0.03 0.4 - Martin and Reddy (1997)

kpd /h 0.005 0.008 0.0014 – 0.0052 

kpu,ammonia /h 0.002 0.003 -
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