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Step 1

Comprehensive assessment for the
FWS and SF constructed wetlands
Offering basic data for the constructed

wetland design

Step 2 ¢

Mechanisms of CH, and N,0 emissions
from the constructed wetlands

¥

Improvement measures for the existing
constructed wetlands

Step 3 ¢

e ™
Development of the new constructed
wetlands with low CH, and N,0 emissions

. J

v
- ~

Construction of the pilot scale
constructed wetland

. J

ZTLUTHRANY -2 iz E0kEt

eSS

Investigation of contaminant removal
L. For organic pollutants;
2. For nutrient elements;

Monitoring of CH, and N,O cmissions
from the constructed wetlands

1. The basic data of gas cmissions;

2. The main sources and sinks of CH, and
N-O pases {rom wetlands;

The spatial distribution of CH, and N-O
emissions;

The spatial distribution of the responsible

MICroorganisms,

The spatial distribution of soil water
conient,, oxic-redox potential,
temperaturc and soil porosity;

Effects of operating parameters on CH,
and N.O emission

Water level

Influent Wayv

Fill and Draw Cycle

Presence of baffle

et p —

Investigate the infleence of vegetation
1. Plant species
2. Structure of roots and leaves
3. Transportation coefficient

Comprehensive evaluation of system
performane of pollutant removal and
CH, and N,O cmissions,

Figure1l Framework for the lab-scale research




To Design a Constructed Wettand
Free Watersurface Wetland (FW § wetland)
Subsurface Flow Wetland (SF wetland)

1.Select Hydraulic load and decide the L:W:
2, Caculate the required Area{(A,, length and width of wetland:

Y

S

'

e — N

1.Select hydraulic gradient:
2. Seciect the media:
3. Decide the maxium flow distance of water in wetland:

A

( Adjust he | [ Adjust the | NO

- size of size of
wetland wetland
Y y Yes
4 11 | Caculati '
1.Caculate the lowest water temperature (T ) in winter for
wetlands.
o

Y
Verify the Removal of BOD at Ty
Caculate Effluent BOD: C,

No
Ce < required ?

yYes

Verify the Removal of NH;-N and TN at T,
Caculate Effléent NHq-N: Cyv
Caculate Effluent NH;-N: Cpy

C,v < required?
Cyy < required ?

YYes

o )

FWS: 200 m¥had: SF:600m'/fha d
LW
Usually 10:1

1% ~8%

A_s ) yZ.ﬁﬁ?mU.:i -86400. ¢ 6667
Ly =5 =)

FWS: Under the conditon of before ice
foramtion,after ice formation;
8F: Don't need to consider ice

formation;
Caculate Effluent BOD
E‘L:A_GXP(OJ-KT'-A11‘75-L'W-y-n)
C{) ' Q

Ky is decided by T and type of wetland
A, is decided by the type of wetland

Caculate Effluent NH4-N
C oA
.ﬂ._f‘.'.\...‘ — {)Xp(_ vﬁ,.‘f“__{q.i_.y n )
Co o

K: is decided by T and type of w etland

A, is decided by the type of wetland

Caculate Effluent T-N

K
Cry =(Co vy —Can) +Cqy expl o

Ky is decided by T and type of wetland

A is decided by the tvpe of wetland

oA yn

)

Figure 2. Procedure for wetland design




3. A 2 X F A e O CHy N0 HEHIC B4 5 B iR 4
3. 1 Hik

HEIREERS (PryFF 20 O%SR, FEERKEAHE TUMT S SF 5ROA
Ll e 27 A THEZT> 2. AL AT LARRBOFRMERAL T, 1998 FH 7@l
N, ACATFLAARRNGRIEIAEZE L, THHIOBEES LS SHFmEEL Tns, 8K
WUEE, "R~ RSN TW5S, 150X30 m2 DIy AT 11 H 0, E#ENZ HRT X6 HTH
0. 60,000 m¥d QUBENLETH, V. ZhA, TAIFIHMEEELTHVWSENTED,
AT, PaXNb, YA/ TA10L2RBHHERL, EA -7 ELTHEETH S,
Fig 31T & 217 - /= A TR LR & 2 5 A OB 2453, Table 210 AKOKE 2 5L, H
HEENM EZRLET2EREREKEAEBRIANRAEL THRALTWSA, {FRmizizs
ERRHFERKANOEHBPEEL T ENSLEREAN EERDZPETHD,

BOD. COD. &1 A4 EBEELBLIUCHy NoO OH > ) 2 g KL 2540 120
y NG T HINZE > TERAFTH 10T o7, B, HAOH 7)) o V3B ER IzF+
IN—EBRETAEI O X RF v N T o2 KEHHO 4L Standard Method 17 #E
ML TITW, CHy. NOWEFNFRNFID BLUPECDMNEH AT T 53T THRL -,

=1

l J

Pump Station  Grit Chamber vl Sedimentation Tank
I L. L [ L L 1 1 L }
¥ A4 ¥ hd v v v v
¥ 4 4 ¥ + + ¥ *

To Yellow Sea through Floodgate

Figure 3. Schematic diagram of constructed wetland in Jiaonan City of China

Table 2 Quality of wastewater used in the experiment

Items T BOD:; CoD T-N NH--N T-P
(mgl) (mgL) (mgl') (mgLl') (mgL")

Conc. 3 355~ 0628~ 2322~ 12.21~ 3.37~

28.5 477 851 28.78 18.21 4.75
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