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YRD Water Problem 

2005-10 

 Control all sources X 

 Hi-tech in the waterworks X 

 Trans-valley water diversion X 

 Local solution √ – Try to control 

sources + Build wetlands. Maybe 

the best practical solution recently. 

Pond-Wetland 

Combination 



Wetland Treatment (3yrs) 

POPs? (such as PAHs) 

Persistent, Cumulative,  

Ubiquitous, High 

toxicity 

KEY FOR HEALTH 

RISK 

Run Parameters Performance (%) 

Area (ha) 110 TN 15.9 

Supply (t/d) 20-25*104 TP 26.2 

HRT (d) 3.43-4.13 NH3-N 49.6 

HL (cm/d) 39.2-29.2 Turbidity 31.0 

WLF (cm/d) Two 30-40 CODMn 6.0 

Importance of 

particulate 

adsorption is of 

special interest. 
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OUT 

Water with 

Sediment 

PAHs with 

Sediment 
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Sampling Points 

(☆) 
Sampling 

Trial Test: June 2009 

Test: June 2011 

Sediment Point: 31 

Sediment Profile: 4 

PB/D Section: 2 

Sediment Sample: 91 

Water Point: 4 

Water Sample: 12 



Filter and 

Enrichment in situ 

Purify & Concentrate in Lab 

GC-MS Determination 

Rotary Evaporator 

Procedures 



Calculation 
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Where: Fi: sedimentary PAHs flux of i station (μg/(m2·d)); Ci: average 

sediment PAHs content of i station (ng/g); W: average sediment water 

content (%); ρ: average sediment density in dry (g/cm3); △Hi: sediment 

thickness of i station (cm); T: operation days (d). 
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Where: mi: sediment PAHs mass of i station; Fi: sedimentary PAHs flux 

of i station (μg/(m2·d)); Si: area of i station (m2); T: operation days (d). 
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Sediment Size Distribution 
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VAS: 12.63 μm (CK) 

VAS: 21.00 μm (Wetland) 

Wetland/CK=1.66 

 

 

S50: 8.32 μm (CK) 

S50: 13.59 μm (Wetland) 

Wetland/CK=1.63 

Peaks in Plant-Bed/Ditch 

System 



Sediment Size Fraction 
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Plant-Bed/Ditch Systems

2009 data 
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PAHs Profile in Ditch 



PAHs Section along Ditch 
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PAHs in Sediment Phase 
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PAHs Sedimentation Flux 
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1. Areal flux, Pre-1/3:Post-2/3=3; 

2. Top priority, in pre-1/3, Channel and Prepond deposit most 

PAHs, ready for dredging; 

3. Structure potential, Plant-Bed/Ditch:Pond=1.27; 

4. Average of all 74.4 µg/(m
2
·d), higher than natural waters 

reported 0.18-3.6 µg/(m
2
·d); 

5. 3 years net deposited 28.6 kg PAHs, 70 % in Prepond and 

Plant-Bed/Ditch, 90 % before Postpond; 

6. Postpond flux (≈0) is lower than Prepond. 

PAHs were effectively intercepted, Pretreatment zone and 

Plant-bed/ditch systems are hotspots. 

PAHs Sedimentation Flux 



PAHs Removed by 

Wetland (2011) 



Sedimentary PAHs Risk 
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Conclusions 

1. Pond-wetland treatment are effective PAHs 

trapper and may significantly lower PAHs risk; 

2. Prepond and crisscrossed plant-bed/ditch 

system are PAHs sedimentation “hotspots”; 

3. Superficial sedimentation is a potential 

mechanism for PAHs retention; 

4. Optimized design provides base for persistent 

and permanent removal of PAHs through 

constructed wetland. 
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Pond-wetland complexes suit for 

trapping and removing POPs 

from river water, thus greatly 

reducing POPs risk. 
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