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Wastewater from milk production. Should have been excluded.

modeling paper The authors may have published data elsewere

not one year of measurements; even first two months after construction included at low flow

It is too unclear how to summarize the data to get an annual load and removal rate as it seems
that not all high flow events are included in the data set.

advanced wastewater treatment (raw wastewater plus mixing)

It is possible that more data can be found through "The complete report on the project is
available at the following website www.dlgp.qld.gov.au/local_govt/grants_subsidies/", but I
could not find it

Few samples (6 for a year). Good hydrologic budget, but very fluctuating water level, from 1 m
below the surface to more than a m above. Thus retention per m2 "wetland" difficult to

quantify.

Only mean hydraulic load is given for the whole period. Not known how that was measured.
Wetlands receive a mixture of storm- and wastewater, and hence large flow variations are
expected. Should be Category 1 due to lack of detailed hydrological data and therefore not
possible to calculate mass removal rates and mass removal efficiencies

Not suitable because of too complicated loading design

Concentrations measured only monthly from April to October; however yearly water balance

The nutrient retention system is composed of several units, including a wetland. However,
performance of the wetland itself in nutrient retention cannot be evaluated.

Only outlet water quantified

Wastewater treatment. Sampling only "Based on 8 to 12 quality control analyses annually”
(cited from paper). Only annual measurements/balances shown

No water balance, no information on frequency of sampling, primary wastewater
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reservoir in an agricultural landscape. Ecological Applications. 16: 2177-2190.
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299.

Duff J H; Carpenter K D; Snyder D T; Lee K K; Avanzino R J; Triska F J; (2009) PHOSPHORUS
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The study deals with inorganic N and PO4. Total N retention could perhaps be calculated from
Tab. 1, but the water budget is very rudimentary.

This paper is focused on presenting a model for the N and P removal in the wetland, but
outflow concentrations and % removal is given in a graph. There is at leaast one other paper
presenting more results (Chavan and Dennet, J Environmental Research and Development
2008)

mesocosm study with nice replication but many short-term experiments. No annual data
available. Useful for discussion only

This is a combined syste, where the wetland part cannot be distinguished. Also there is a very
large loss of water.

This is a model paper using data from the Des-Plaines river experimental wetlands, and
comparing measured outflow concentrations with modelled ones, hence a lot of effort is
needed to extract the measured data. Data from that wetland system is presented in other
papers so they will be included anyway.

The part of the transect that it is a wetland has not been restored or created; they only have
stopped cutting the trees in the treatment part, but the effect of this is not studied. The study
is very detailed with estimates of groundwater flow, which is very diffcult in a riparian study.
However, the water balance in comparsion with data on stream flow suggests that dilution
with unknown groundwater may be a part of the calculated removal. The water balance
discrepance is quite large, suggesting large unceratinties in the estimated N removal in this
study.

No annual values

five year study period, weekly sampling, no mass balances, means of yearly concentrations

This paper sumarises results of other studies performed on the same Reed Bed Treatment
System. Besides that the system was changed during the monitoring periode. There are only
mean yearly values shown.

Estuarine marches with saline water. See table 1 page 179. I think paper has to be discarded

Although very large scale, there is good data on n removal in a lake in relation to residence
time

3-year study. No info on sampling frequency. Average values for a thre-year period. Sparse
statistical information (e.g. no info on number of samples. ) Category 2 is on the limit

1300 ha restored wetland - very comprehensive study - also efforts to make a complete
waterbalance despite the very big area. Sampling on 15 dates in a sampling period lasting 17
month but interrupted in winter due to ice cover. There are too few measurements of nutrients
during the years, and thus the mass balances are not at all reliable . Thus the criteria are NOT
met.
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Sampling montly for approx 1.5 yars. No water balance. Sewage approx primary treated.

Summary paper with a few additional results (only Ammonia data shown). Dayly
measurement of flow and presumable also Amonia. Other papers from this treatment must
exist. Only concentration data

Good study of exceptional design geared towards massive growth of algae. Much of the N
removal is ammonia volatilization. However, The length of study is not reported.
Furthermore, no water budget is reported. Average concentrations at inlet and outlet are
reported, but it is unknown if the reported HLR is constant or represent an average. Based on
the reported information it is not possible to calculate reliable annual mass removal rates.

No info on hydrology. No retention values, only % reduction in concentrations. Several years,
but only means for the multiyear period

Only nitrate of the N fractions. Reasonable water budget to calculate from for one year Oct
1999-Sep 2000, though complicated hydrology. The annual removal data are for the entire
four wetlands, concentrations are given by wetlands but not hydrological balance. TP mass
removal rate is reported for one year (2000) whereas the reported loading rate is a two year
mean. Not possible to extract necessary data.

Incomplete water balance

Only inflow water quantified, detailed info unnessecary?

Good control over hydrology and good sampling frequency. However, although the TP
removal rate is reported (calculated as substrate TP increment), the loading rate is measured
for SRP only. It is therefore not possible to evaluate this removal rate or calculate the removal
efficiency.

Only six months have been monitored divided on two seasons. If used for discussion, only the
last part is a wetland, which then received pre-treated wastewater

Uncertain hydrology (only inlet measurements) Only inorganic N

Too few data are given so it is not possible to e.g. make mass balance for lake water period
separate from sewer loads, hence effect modifiers can not be related to results. Contact
authors, or find data in later publication

Only 2nd and 3rd stage can be included as first stage receive primary treated sewage. HLR not
reported for individual stages, not possible to calculate mass removal rates.

No info on sampling frequency and hydrologic budgets. Not possible to recalculate to annual
retention.
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streamflow augmentation in the Beso's River (Spain). Desalination. 188: 141-147.

Hunter R, Lane R, Day J, Lindsey J, Day J, Hunter M (2009) Nutrient Removal and Loading Rate
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Jackson J A; Sees M (2001) Rerating capacity of a constructed wetland treatment system. Water
Science and Technology. 44: 435-440.

Jenssen Petter D; Krogstad Tore, Paruch Adam M; Mahlum Trond, Adam Kinga, Arias Carlos A;
Heistad Arve, Jonsson Lena, Hellstrom Daniel, Brix Hans, Yli-Halla Markku, Vrile Lasse, Valve
Matti (2010) Filter bed systems treating domestic wastewater in the Nordic countries —
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No hydrologic budget, no annual values

No information on methodology. However, annual to-N retention values given, including
min/max for several wetlands

Good data of concentrations for 2 years, but not sufficient info on hydrology

There is no information on hydrology, thus loading and retention cannot be calculated

Study is not suitable for calculating N or P removal because of flawed hydrology/ sampling
design

Hydrology is not clear. All seven mesocosms received 50 cm of water per day. Residence times
only measured at the end of the study period.

USE FOR DISCUSSION - Data are good quality but summarized without effect modifiers. No
hydraulic load or concentration figures are given.

No complete water budget, only inflow quantified

The article deals with nitrate dynamics in a restored riparian zone in a Swiss river. Since it is
not a closed system a water balance cannot be measured.

Nott possible to calculate retention, no analyses of Tot-P and Tot-N. No water budget, no info
on sampling frequency, no Tot-P and -N analyses, ----

This is a compilation of studies of 4 large forested, natural wetlands receiving secondary
effleunt. Very low sampling frequency

This is a process study on N20. No inflow concentration data, no hydrology data

There is no water budget. Figures for N and P retention as a mean for 187-1997 are found in
Tab 2, but it is nott possible to know how these figures were obtained. Load has been varied to
test uptake capacity, but over a few months only.

No water budget, not possible to calculate retention per unit area Not a wetland, planted with
grass. Subsurface horizontal flow. TN (but as sum of inorganic N) and TP analyzed on
unfiltered samples, but no info on samplng frequency
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Kimochi Y, Masada T, Mikami Y, Tsuneda S, Sudo R (2008) Tertiary treatment of domestic
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Good hydrology but wrong water type and lack of N and P data

One year study of seven restored surface flow wetlands in crop fields. Precipitation driven - i.e.
episodic inflow of drainage water - thus only 10 sampling rounds during one year. Only
concentrations of N and P species measured

This is a study of internal P processing in Everglades wetlands dominated by submerged
vegetation. P loading rate is reported from a number of wetland that have been studied over
several years with frequent water sampling and flow measurements. However, there are no
water balances and no info on P retention in the wetlands.

The wastewater is applied to the peatland only during half a year but data for 30 years. Hence
does not fulfill the criteria of full years. Study is focused on vegetation changes and plant
uptake, but this i thematic issue of EE and if combined with other papers this is a very
comprehensive data set. Table 8 contains a 30 years mass balance

This is a one year study of P removal from secondary sewage using pilot-scale tanks with
different vegetation. No water budget is presented, but possibly the loading rate of 1 m3/day
could be used since water was pumped at a constant rate. Loading rate unclear though, but the
water pressure was kept constant and the water treatment capacity was 1 m3 d-1. Only
arithmetic means of P concentrations are given Should probably be excluded

Sedimentation and P content in settled sediment has been measured for a floodplain area
(wetland), but this cannot be related to the amount of P that has flooded the same area as only
the total riverine transport has been quantified.

A horizontal, surface flow system of a pond without vegetation and a constructed wetland with
Phragmites for treatment of secondary sewage from Seoul, South Korea There is no water
budget, only a statement that water is pumped to the pond, 2 100 m3/day, and discharged to a
river after the wetland, 740 m3/day. Thus a lot of water seems to disappear from the inlet to
the outlet There are concentrations for N and P in pond inlet, outlet and wetland outlet for a
year, however, without accurate water inflow and outflow no loading can be calculated A
max/mean and average load reduction (in %) has been calculated, but how?

No water budget but small-scale experiment with short HRT. Thus water input should be =
water output. 18 months study period, but divided into 3 runs with different HRT. No P
retention data.

A one year study with monthly sampling and since the concentration variations are large in
the inflow, this can not be sufficient for a good mass removal rate calculation

6 years of data on NH4 and TN and TP, but data already aggregated. Lack of hydrological data
makes it difficult to calculate yearly removal rates

The natural floodplain is used as a comparison; retention is measured by mats and the quality
of the load data is uncertain. It is unusal with a study of floodplains though.
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Scale of study is catchment-oriented. No primary data for individual wetlands

To-N not analyzed!

This is a conference presentation summarizin data that are presented in earlier more detailed
papers, Mander & Mauring 1995, Mander et al 1997*2. The studies of wastewater treatment
wetlands should not be included.

Exclude due to lack of a reliable water budget and infrequent sampling

Should be discussed, they measure water in and out, but there is infiltration of up to 50 %
water, hence the removal is dependent on that. - Based on concentration differences, the
wetland is releasing some N and P that the authors assign to start-up conditons as this is the
first year after reconstruction.

This study focus on the different input of nutrients from fishfarms, phytotreatment areas - i.e.
possibly different types of surface flow wetlands treating wastewater from fishfarm and
anthopic sources. Butit is only the effluent from these facilities which are measured in order to
establish the nutrient input to the lagoon. Thus it is not possible to calculate annual removal
rates from the different treatment plants

study not suitable at all

No water budget Monthly sampling

no info on hydrology; bimonthly sampling; water too high in COD

There is no hydrologic budget, only info on water loading (constant?).

Exclude since not a full 1 year study without gaps and since retention cannot be calculated

No water budget, no possibility to calculate retention of N and P

No water budget, no possibility to calculate retention of N and P
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Only 6 months of sampling (2 months/4 months); no primary data given. Not suitable for data
extraction

I understand that the paper presents data for 10 grab samples taken at a wastewater treating
plant, where the HF wetland can be considered to receive tertiary treated wastewater.
However, only average daily flows from those ten days are given, hence I do not think that the
presented mass removal rates represent reasonabla annual removal rates (variable water loads
are presented in Table 1). Could be discussed though as the outflow concentrations are farily
stable.

No raw data available; data only based on concentration differences; summarized per season
over 2 years.

No water budget but info on (caonstant?) pumping rate. No data on sampling frequency. Not a
complete year.

biweekly and monthly sampling during 11 months of study. Only result from four periods:
Land preparation, irrigation non-irrigation and entire study period. It is more a model study
by use of STELLA

Samples taken with 3 weeks interval No measurement of outflow, thus no water balance N and
P retention have been calculated based on mean (in)flow. Insufficient water budget.

Inlet and outlet flow quantified, but only bimonthly sampling of water

No water budget 4-5 samplings/year (2 years)

Essentially a modelling paper

no primary data present. Metastudy of local data set compared with EPADB; consult Moustafa
1996 (cited)

paper for discussion only. Very complicated set-up. Paper is too short for comprehension. Fig.
4 does not make sense (inflow or outflow concentration? Why does it increase?)

No water balance and no nutrient loading found

They give very sparse information on how the monitoring and calculations have been done,
and hence it is not possible to judge the quality of the table with results.

This is a meta-study, summarizing results from many PhD-theses Not possible to verify water
and nutrient budgets for individual objects
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3 years study of pond receiving drainage water. Biweely sampling hydrological data seems ok.
Only NO3 and TP shown in figure 4. Uncertain if input and output data can be retrieved. More
a model paper

This is a study with a strong emphasis om modelling. Although a figure with P concentrations
is given, there is insufficient information on empirical spects.

Not a full year (april-november)

No explicit water budget, although daily flow has been measured at inlet and outlet, weekly
nutrient samplings. No annual values, 3 approx half-year periods (phases) with different flow.
Mass balance for Nitrate only. Although tis is the dominant species it is demonstrated that
TKN concentration is increasing in the wetlands.

No measurements of water flow have been made, only estimates based on precipitation data.
Sampling frequency was OK for concentration data

No annual values for N or P retention and no water budgets System changed during
investigation

Monthly sampling. Obscure calculation of water balance

Study of lake and three associated ponds. But there are no hydrological data. There are only
concentration measured in the lake and the three associated ponds. No inlet outlet data. Has
to be discarded

Rather summary description; only 6 months per year; monthly samples. Annual budgets not
possible to extract.

The authors state, and give clear evidence for, that there is a considerable inflow of
groundwater, but the quality of the groundwater has not been measured. The largest negative
retention numbers are in the months with large inflow of groundwater - hence the overall
removal figures are not accurate even though the water balance is.

IN the current paper it is not possible to combine the water balance table with the
concentration table as it is not indicated what volumes the actual sampled water corresponds
to. However, the monitoring program described is good and the data we need may exist in a
later report - otherwise authors should be contacted.

Large deficit in water budget. The water balance is too uncertain to allow for reliable retention
calculations.

Cannot find length of study, water budget, sampling frequency
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5 years study of free water surface flow (ditch) but with altered dimensions, volume, Q and
HRT each year. No information about sampling frequency. Bad quality of figures to be
extrated. No much info on hydrological data (only Q mean per year and HRT per year). On the
limit to qualify for category 2.

No info on sampling frequency and no info on water budget measurements

The water budget is not solid, only inflow has been measured. Concentrations are measured
during only four months each year. However, processes have been measured and the paper
might be useful for the discussion

Cannot find length of study, water budget, sampling frequency

No water balance, some nutrient loading not accounted for.

This study cannot be used: 3 very different wastewater sources; concentrations only

Several years of measurements with biweekly sampling and flow measurements However, no
water budgets and no possibility to calculate retention.

This is an article about methyl mercury No water budget and no retention figures. No HLR
info.

This is a metastudy. Probably a high quality study but too little info on methods and effect
modifiers (e.g. HLR) for individual wetlands. Ask authors about data for individual years!

Data not suitable for extraction. Author must have good data. No indication of hydraulic load;
no concentratins presented

Montly sampling. No water budget and no calculation of loading and retention.

No hydrologic budgets possible; only tabulated mean concentrations and graphical
representation of TN and TP concentrations over 2 years

not 12 months of study. Only mean values shown. Does not fulfil criteria at all



Additional file 4, Critical appraisal

Reference (in category 1)

Thullen J S; Sartoris J J; Walton W E; (2002) Effects of vegetation management in constructed
wetland treatment cells on water quality and mosquito production. Ecological Engineering. 18:
441-457.

Tuszyniska A, Worst M, Obarska-Pempkowiak H (2007) Pollutants removal effectiveness in

hydrophyte filters with sequential vertical and horizontal flow. Ecohydrology and Hydrobiology. 7:

321-327.

Wadzuk B M; Rea M, Woodruff G, Flynn K, Traver R G; (2010) Water-Quality Performance of a
Constructed Stormwater Wetland for All Flow Conditionsi1. Journal of the American Water
Resources Association. 46: 385-394.

Wang Wenlong, Gao Jingqing, Guo Xiao, Li Wenchao, Tian Xinyuan, Zhang Ruiqin (2012) Long-
term effects and performance of two-stage baffled surface flow constructed wetland treating
polluted river. Ecological Engineering. 49: 93-103.

Velty S, Behrendt A, Zeitz J (2006) Natural wetland restoration and the use of municipal
wastewater. Journal of Plant Nutrition and Soil Science-Zeitschrift Fur Pflanzenernahrung Und
Bodenkunde. 169: 642-650.

Vikman A, Sarkkola S, Koivusalo H, Sallantaus T, Laine J, Silvan N, Nousiainen H, Nieminen M
(2010) Nitrogen retention by peatland buffer areas at six forested catchments in southern and
central Finland. Hydrobiologia. 641: 171-183.

Wang H G; Jawitz J W; White J R; Martinez C J; Sees M D; (2006) Rejuvenating the largest
municipal treatment wetland in Florida. Ecological Engineering. 26: 132-146.

Wittgren H B; Tobiason S (1995) Nitrogen removal from pretreated wastewater in surface flow
wetlands. Water Science and Technology. 32: 69-78.

Wu Z B; Zhang S, Cheng S P; He F (2007) Performance and mechanism of phosphorus removal in
an integrated vertical flow constructed wetland treating eutrophic lake water. Fresenius
Environmental Bulletin. 16: 934-939.

Wu H D; Huang P, Wang J S; (2012) Eutrophic-water treatment using a hybrid system of
stabilization ponds and constructed wetlands. Romanian Biotechnological Letters. 17: 6869-6875.

Wynn T M; Liehr S K; (2001) Development of a constructed subsurface-flow wetland simulation
model. Ecological Engineering. 16: 519-536.

Yeh TY; Wu C H; (2009) Pollutant removal within hybrid constructed wetland systems in tropical
regions. Water Science and Technology. 59: 233-240.

Yeh TY; Pan C T; Ke TY; Kuo T W; (2010) Organic Matter and Nitrogen Removal within Field-
Scale Constructed Wetlands: Reduction Performance and Microbial Identification Studies. Water
Environment Research. 82: 27-33.

Yi Q, Hur C, Kim Y (2009) Modeling nitrogen removal in water hyacinth ponds receiving effluent
from waste stabilization ponds. Ecological Engineering. 35: 75-84.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Comment on Quality Category

Good hydrology but only data for one half year and a 3-month period

There is no water budget and it is not possible to calculate annual removal on an area basis.

Water flow has been measured during a number of sampling occasions, but it is very unclear
for how long periods. However, the annual load and removal was based on an assumption that
the stormflow was equal to the average rainfall in Pennsylvania * drainage area. Not good
enough

No water budget Not possible to calculate retention

This is a lysimeter study. Very little discharge (=outflow?), very high evapotranspiration???

not possible to make annual balances. Hydrological data sparse and it will not be possible to
make a reliable waterbalance

Hydraulic efficiency has been measured so actually a good study. Unclear about the sampling
procedures, maybe previous studies can indicate the quality better. However, this is mainly a
hydrology study, it is not possible to calculate mass balances and mass removal
rates/efficiencies.

One year only but good data. Mechanically and chemically treated wastewater, but no
biological treatment, hence exclude the N data as it is a high NH4 concentration wastewater.
The P removal is not reported on a mass removal basis. Summary data are given in Andersson
et al (2005).

No water budget (only rough input loading), efficiency based on concentrations?

No water budget Little info on nutrient concentrations Monthly sampling, during more than
one year Not possible to calculate retention

summary of data set to calibrate model. HLR not shown. Not possible to calculate mass
balances.

It is informed that Southern Taiwan is located in tropical areas (page 235 second column first
line. No info on sampling frequency nor on study length

No water budget (only input), efficiency based on concentrations

Should maybe be excluded due to lack of specific water budget and cryptic mass balance,
although Fig. 9 shows a mass balance. However with scant information: modeled or
measured, which time span?, which unit?
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Eventdriven sampling from July 1995 to November 1996 . Problems with sampling. Only
average values for retention of TP and PO4-P or decrease in concentration of TP and PO4-P.
Not possible to make annual balances.

Only 5 months operation one year, and 6months next year - same seasons.

Inflow hydraulic load and inflow TN concentrations manipulated several times during the
experiment There is no water budget and TN retention is given per day, no annual values and
not possible to calculate

only summary data provided for 6 months; design and management unclear; for the
discussion only

Gradually increasing load complicates interpretation as the loads are not indicated
somewhere. Insufficient info for concentrations and HL during different periods. Same as
Zhang et al 2008. No water budget or info on HLR other than that it was changed several
times.

No specific water budget and no nutrient concentration figures Although it is stated that the
test lasted for a year, only short-term results are given Not possible to calculate annual
retention

Not suitable for extraction. No data on hydrology or residence time. Very summary
descriptions
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Only inlet water loading, outlet water calculated from inlet, prec., evapo, 1.9 days hydraulic
retention

Dayly loading and outflow;simulated data included; probably large amount of data; no info on
sampling frequency

Multiple years, but with modified wetlands. Influence of waterfowl.

reasonable flow-proportional sampling scheme. Some extreme flows were overtopping the
wetland

The measured data on water flows are not presented but used for removal calculations. If they
can be obtaained, Table 2 can be used to get annual data for more years.

Multiple years, but only annual values, outflow volume not measured but pumped water so
inflow accurate. Maybe category 3?

only monthly datashown for one year. Includes also modeling results

Only monthly values shown. But dayly composite sampling took place

The natural reedswamp/reedbelt was isolated with a 250 m long PVC membrane!!! Is that
created? Sampling inetval not mentioned but sampling was automatic

one year study, monthly and anual mass balances no concentration data. Limited information
regarding hydraulics

Excellent water balance and sampling design; no direct data on input loads presented

Very summary description of methods and wetland. It is a combination of vertical and
'reverse-vertical'(what is that?) flow; only monthly sampling frequency

Study period jan 2002 to Oct 2003, Biweekly sampling

Reported mass balance does no correspond to 12 months but good hydraulic and nutrient
mass balances. Contact author? This is a riparian zone, with a limited wetland adjacent to a
stream.

TN not reported but TKN? But TN in Fig. 17



Additional file 4, Critical appraisal

Reference (Category 2)

Haan J de; Schoot J R. van der; Verstegen H, Clevering O (2010) Removal of nitrogen leaching
from vegetable crops in constructed wetlands. Acta horticulturae. : 139-144.

Dolan Thomas J; Bayley Suzanne E; Zoltek Jr, John , Hermann Albert J; (1981) PHOSPHORUS
DYNAMICS OF A FLORIDA FRESHWATER MARSH RECEIVING TREATED WASTEWATER.
Journal of Applied Ecology. 18: 205-219.

El Hamouri , B (2009) Rethinking natural, extensive systems for tertiary treatment purposes: The
high-rate algae pond as an example. Desalination and Water Treatment. 4: 128-134.

Fink Daniel F; (2007) Effects of a pulsing hydroperiod on a created riparian river diversion
wetland. Dissertation, Ohio State University.

Flyckt L. (2010) Treatment results, operational experiences and cost efficiency in constructed
wetlands for waste water treatment in Sweden. Masters thesis, Linképing University. In Swedish.

Frankenbach Rolf I; Meyer Joseph S; (1999) Nitrogen removal in a surface-flow wastewater
treatment wetland. Wetlands. 19: 403-412.

Gajewska M, Ambroch K (2012) Pathways of Nitrogen Removal in Hybrid Treatment Wetlands.
Polish Journal of Environmental Studies. 21: 65-74.

Harouiya N, Rue S M; Prost-Boucle S, Lienar A, Esser D, Molle P (2011) Phosphorus removal by
apatite in horizontal flow constructed wetlands for small communities: pilot and full-scale
evidence. Water Science and Technology. 63: 1629-1637.

Healy M, Cawley A M; (2002) Nutrient processing capacity of a constructed wetland in western
Ireland. Journal of Environmental Quality. 31: 1739-1747.

Heyvaert A C; Reuter J E; Goldman C R; (2006) Subalpine, cold climate, stormwater treatment
with a constructed surface flow wetland. Journal of the American Water Resources Association.

42: 45-54.

Hoagland C R; Gentry L E; David M B; Kovacic D A; (2001) Plant nutrient uptake and biomass
accumulation in a constructed wetland. Journal of Freshwater Ecology. 16: 527-540.

Hoffmann C C; Kronvang B, Audet J (2011) Evaluation of nutrient retention in four restored
Danish riparian wetlands. Hydrobiologia. 674: 5-24.

Kieckbusch J J; Schrautzer J (2007) Nitrogen and phosphorus dynamics of a re-wetted shallow-
flooded peatland. Science of the Total Environment. 380: 3-12.

Kim H C; Yoon C G; Son Y K; Rhee H P; Lee S B; (2010) Effects of open water on the performance
of a constructed wetland for nonpoint source pollution control. Water Science and Technology.
62: 1003-1012.

Knight R L; Winchester B H; Higman J C; (1985) Ecology, hydrology, and advanced wastewater
treatment potential of an artifical marsh/pond wetland in North-central Florida. , .

Koskiaho J, Ekholm P, Raty M, Riihimaki J, Puustinen M (2003) Retaining agricultural nutrients
in constructed wetlands - experiences under boreal conditions. Ecological Engineering. 20: 89-
103.

Koskiaho J, Puustinen M, Kotamaki N (2009) Retention Performance of a Constructed Wetland
as Measured Automatically with Sensors. Beijing: Science Press Beijing.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Comment on Quality Category

2-year study,biweekly sampling. Good waterbalance due to lining of constructed wetlands
with PVC-liner.

Good hydrological study and weekly measurements of concentrations; not a full year of data;
unclear what happened with outflow

good study of exceptional design geared towards massive growth of algae. Much of the N
removal is ammonia volatilization

One-year study of surface flow teatment wetland of tertiary wastewater. Biweekly sampling

Only VF and HF II can be used as HF I receives primary treated sewage

2 and 3-year study of apatite containg constructed wetlands for retention of P. Weekly and
biweekly sampling

2-year study of three cell surface flow wetland for removal of nutrients in tertiary weastewater.
Data aggregated into yearly or summer values. Only mean concentration shown after
statistical treatment of data

Good water balance but not multiple years and no replication
One wetland excluded due to too short period
Area is not given and only biweekly grab samples have been collected. However, hydrology

seems well measured.

hydrology reasonable (inflow and outflow) but not specified per cell

Input and output water budget for one wetland, the other two only output. But no water data
presented. Good sampling frequency.

Good input water measurements, but less riable output. No actual annual water balance data
in article. Graph of measured and calculated outflow.
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good study with good hydrological data; management (10 cycles/year) special for flood
meadows; only averages are given

One-year study, biweekly sampling. Only concentrations showed togethet with percentage
removal, but due to constant inflow of water it is poossible to calculate anual removal rates

good sampling frequency and chemical analysis; hydrology only known for inflow

Sampling once or twice a week. But only seasonal means shown.Inflow of water measured
with ultrasonic flowmeter, but only average inflow rates for period May 2002 to June 2004
given (m3/day). Only Annual mass balance for TN and TP

The hydraulic load has been increased stepwise during the 2 year study period.

8 years of monitoring. Only annual means of TP and TN concentration shown. OnAnual mass
balances for TP and TN for eight years shown. Yearly data on water inflow, outflow HLR
rainfall and evapotranspiration, but no comments to the obvious discrepansies and
uncertainties in the waterbalance

difficult to compare because of ver low loading rate

Results can be extracted for the first year between sampling points A and H; no information is
given regarding the sampling frequency etc for the following years.

Mesokosm study. No outflow data.

21 month study of wastewater treatment in Marocco. Level II and Level III data for secondary
and tertiary wastewater can be used. Comparison of different pond types. Constant flow rate.
Annual removal rates not calculated but can be done

Three year study but only results from one year. Monthly sampling, but apparently also dayly
sampling. Monthly mass balances for NH4, NO3, OrgN, TN, PO4, TP

Study of marsh-pond-marsh system. Weekly sampling. Results shown for entire study period
and for four selected periods as dayly loads in kg per ha. No hydrological data except that
inlet load was 3785 to 7570 liter per day
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Monthly sampling but multiple years. Water budget? Ask Karin.

Large unaccounted term in N-budget, one-year study with several ditches of different plant
dominance and 2 different HRT. Check with author (Jos).

good hydrology and sampling frequency; not really primary data? Contact author

Hydraulic efficiency has been measured so actually a good study. Unclear about the sampling
procedures, maybe previous studies can indicate the quality better.

data from 1992 - 1999. but data shown for seasonal periods i.e autumn winter spring summer.
Biweekly sampling 1992-97. Monthly sampling 1998-1999. It might be difficult to extract data
from figures

Excellent study, but data are difficult to compare perhaps?

The gradually increasing load complicates evaluation as not coupling between In
concentration for ind periods and load or removal cen be done

Input - output studie with effect modifiers i.e plant uptake and denitrification. Tables 3 and 4
contains means for years 2004 and 2005 but study goes from May 2004 to October 2005
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Focusing on denitrification and N mass balances for three wetland sites at Olentangy River
Wetlands Research Park

Only last units can used. First units receive raw wastewater

Focus is on redox mesurements, hence the retention data may appear in another paper as well

Good data set for 29 month period (loading noet homogeneous, even drought period included)

Inflow but not outflow measured, high hydraulic load (0.8 d ret time) and sealed mesocosms
means that water balance is relatively OK.

Replicated mesocosms with good inflow data, weekly sampling design and long-term
monitoring

1-year study with automatic composite samplers. Also equipped with flowmeters. Exact
sampling frequence not given but n-infleunt=312 and n-effluent=301. Monthly values on
cencentration and mass balances shown

good hydrological data; weekly sampling; replicated design

good hydrological data; weekly sampling; replicated design

Good hydrological data. Frequent and adequate sampling design
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good control over hydrology; good sampling frequency

good control over hydrology; good sampling frequency, interesting treatments

Maybe not a wetland? Riparian zone with planted trees

weekly pooled quality samples, measured inflow and outflow. Data on soil P sorption
properties given in Table 7, plant uptake measured in one wetland

Retention of phosphorus through sedimentian in aconstructed wetland. Four year mass
balance. Hydrological processes ok. Flow proportional sampling plus three period with
intensive grab sampling - 2 times a day.

Annual rainfall on pg 1537, HL variations on pg 1538. Influence of hydrological differences
between years on removal can be used

Comparison of p retetntion in flowthrough wetlands, several years of data.Weekly composite
sampling or biweekly grab sampling.Monthly or annual average values presented. Data
already treated statistically

Pilot experiment replicated, not field scale experiment

Excellent study with very good hydrology data and several drivers studied

very good study with excellent hydrology measurements and flow-proportional sampling

High quality study. Detailed water budget. Flow-proportional, frequent samplig. 2 replicate
wetlands. One year not complete, but only winter months missing?

Good hydrological study, frequent measurements. Good example of agricultural runoff (P)
study

Hydrologic budget-outflow?
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Effect of rainfall has not been included but all replicates should have received the same
rainfall - reference is given to Moustafa, M.Z., White, J.R., Coghlan, C.C., Reddy, K.R., 2011.
Influence of hydropattern

and vegetation type on phosphorus dynamics in flow-through wetland

treatment systems. Ecol. Eng. 37, 1369L 1378

Water budget specified in other article

Nice example of riparian buffer strip with long-term data and frequent sampling. Hydrology
O.K.

Only Phosphate-P is given for P.
Two wetlands, one urban, one more rural
Very high sampling frequency (every 2 days or automatic), measured or modeled all water

flows. P added continously from June 2001, OBS.

This is a study with excellent methodology for (volume-proportional) sampling of stormwater
inflow and pond outflow. Rain-driven system with large impact of El Nino/ la Nina events

Multi-year data from three constructed wetlands treating agricultural drainage water. Only
annual and summer winter data and yearly and winter summer balances shown

Good, controlled hydrology and good sampling

Three replicates for each treatment, one year



