R E[F= e 3

#EHRALI Mlﬂ%ﬁCHﬁEﬁiS@n’]&?‘ﬁ“ﬁﬂﬁ

' DﬁvenMedwanismandEmlssmCamrdonMeﬂ\aneGmnhousaEmussiondunng
s Rural Sewage Non-pomt Sounce Pollutmn Treatment by Vertical-Flow Constructed Weﬂands

PR N




KERIEEFTKEERAL
TR ANIE 2R % CH4 HEA IR B A%
¥ I 3R

Driven Mechanism and Emission Control on Methane Greenhouse

Emission during Rural Sewage Non-point Source Pollution
Treatment by Vertical-Flow Constructed Wetlands

T g kT K E

4% % M ik

N



moE E

A ARG T AW AR N F IR RS RN ESRTS
PR B, NI IR 3 SO HR IS AR SR 5 I BT L P R B A B8 5 RO
W, UK AR SR A TS 15K N T b TR R GE B e SR B 5 HE OB N E
M, RAARFR AR A R AU AR I T K N T B e HE O W D VR4 F B A
Horm 128, FEQFAAATEMHAE: —REERES A TRBEK
NEFRA SR —REERE S AT P AR = RARMNE
ABEAEEKEERE A AN TR RSB b6l WRRAE
SR TE V5K A AN iR A AR SR G S A s R b
ORI FAE A e 5K 3l R T R0 R AT RS SR

AP EATR S SHB TR, HH0K TR, £8, k3 Rk,
KRS WMPFFRA . BFFIAR . BEARURKERRIAEFSE,

B B4 B (CIP) & 77

AT LR A 0 15 K 3 A T b A0 3R 45 CH, HE 0K B B 45
7/ B AE —d . B REE, 2015.10

ISBN 978-7-03-045590-1

1. Qg N.O0%- MORN-AFEGK-EELRHI-ALTBHER
G-k abF-wF5 V. OX703

o [ R A P 3 0 CIP $dii 5 (2015) 26 210196 5

TG B % E L/ HEakit: B4t
TAERAN: T OB/ FEGH: AV A

A 4 2 K B

A SR R AR AL 16 5
HE B 4 #% = 100717

hutp://www.sciencep.com
IR B £, 2 BRI T ED A
Bl At 24T AR e A s 2 0

*

20154 11 4% — W JFA . 787%1092 1/16
2015 4 11 H 5 —WENR] Eigk . 26.5
FH. 590 TF

Efr: 89.00 T



Preface

The modeling, comprehension, design and use of constructed treatment wetlands
has seen an significant evolution over the past 20 years, and these plant-based, passive
treatment systems are now commonly applied for the treatment of domestic and industrial
wastewaters, stormwater runoff, agricultural diffuse pollution and many other contami-
nated flows. The kinds of systems employed for treatment has also seen an important evo-
lution, from simple but ineffective free water surface(FWS) flow systems, to more so-
phisticated subsurface flow (SSF) systems in either horizontal or vertical Cupflow and/or
downflow)modes. This allows for the biological/bacteriological treatment of many con-
taminants by providing the correct environmental conditions for the required metabolic
functions(aerobic, anoxic and/or anaerobic). The understanding of the mixed microbial
communities developing within these planted reactors has also advanced substantially, u-
sing and adapting characterization tools like community level physiological profiling
(CLPP)and denaturing gradient gel electrophoresis(DGGE). Finally, by integrating these
systems to allow for various metabolisms in a single treatment train, we are seeing treat-
ment efficiencies for many contaminants that rival those from traditional mechanical treat-
ment facilities, without incurring the traditional costs for power, chemicals, etc.

For all of these advances, however, certain unintended or unexpected emissions
from constructed wetlands still need to be characterized and addressed. These come either
from incomplete metabolic conversion of parent compounds in the influent flows(e. g. ni-
trous oxide from incomplete conversion of nitrogen compounds)or, as is the subject of
this monograph, from the unintended creation of metabolic conditions that generate gase-
ous end products like methane. Methane will be generated in certain anaerobic conditions
which are created either intentionally (to allow denitification to occur) or inadvertently
(through use of poorly oxygenated SSF horizontal flow wetland systems). Given the im-
portance of methane as a greenhouse gas which can contribute to global climate change, it
is very important for wetland owners/operators to understand the mechanisms of methane
generation, and to take steps in wetland operation that will reduce or eliminate this
greenhouse gas generation, while at the same time allowing the systems to function opti-
mally in their primary role as passive treatment systems for contaminated flows.

This monograph summarizes a number of studies on this subject, and is among the
first of its kind to focus on wetland methane generation. Important pilot- and field-scale
studies have identified the controlling physical and operational conditions that lead to

methane generation and, equally important, the operating conditions within the wetland



that will limit this generation. This monograph should be an important reference for all
wetland owners/operators, as we continue to evaluate constructed treatment wetlands for

their environmental benefits while at the same time we work to limit or eliminate their un-
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intended but nonetheless detrimental impacts on the natural environment.
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