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CONCERTSS

A Key factors that determine wetland water
qguality

A Hydrologic influences
A Landscape influences
A Internal influences

A Temporal influences
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NONPOINT SOURCE  POLLUTION

A In North America nonpoint sources are now the
dominant supply of pollutants, including
nutrients, to surface  waters.

A Agricultural runoff now contributes significant
amounts of nutrients and other contaminants to
rivers, lakes, streams, and wetlands

A Generally well accepted that wetlands (natural,
restored and constructed) are effective at

mltlgatlng non -point source nutrlent pollution
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INCREASINGI EVIDENCEEGR-THE THE
LINKAGE BERVEENAMEINANDAN D
DRAINAGE ANDNELOODINGING

A Schottler etal (2013): Watersheds with large land  -use

changes had increases in seasonal and annual water yields
of >50% since 1940 that were highly correlated with
artificial drainage  and loss of depressional areas.

A Pomeroy et al (2014): Using the PHM showed that wetland

drainage increases the contributing area of wetland -
dominated prairie  basins , and can increase annual and peak
daily flows substantially, with notable increases in the flood

’ of record. .
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LINK BETWEEN HIGH FLOW
EVENTS AND NUTRIENT EXPORT

A McCullough et al., (2012), flood years roughly
double TP concentration in the Red -Assiniboine
River watershed, and increases in discharge
explains most of the increase in nutrient loading
to Lake Winnipeg (32%), relative to increases in
anthropogenic loading (14%)
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Approximately 40:1 watershed to lake area
Non-point sources main source of nutrients
Wetland drainage facilitates transfer of qmmint sources
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Strong relationship
between runoff ratio
(amount of ppt that leave:
as runoff) and amount of
watershed that is
considered to effectively
contribute
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E. Ehsanzadeh et al / Journa of Hydrology 414-415 (2012) 364-373
q.
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Fig. 9. The relationship between runoff ratio and effective to gross drainage area
ratio for the Central Saskatchewan WSC gauged watersheds used in the study.
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Wetland Loss in Manitoba

Wetlands

I Eisting
Lost / Degraded

Drains

05

9

21%

2

reduction
in wetland
area

69% of
wetland

basins have

been
lost or
degraded




Hydrography Density Threshold
1968 Vs. 2005

Hydrography 2005

“\_~ Agricultural Drain

“N_ Stream

Hydrography Density Threashold 1968

|:] >=0.6 Km. per sq Km.
Hydrography Density Threshold 2005

|:] >=0.6 Km per sq Km
1:140,000
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Contributing area
increased from 14,668ha
(1968) to 22,507ha
(2005), an increase of

over 53.4%
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Nutrient Export From Drained Wetlands
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roughton Creek Watershed
25,000 ha
74% cropl anq(
11% rangel a
10% wetl and
4% forest




MRAC Study Design

* A6 drained wetlands

_ ¢ Amonitoring discharge (mostly spring)
= "8 Arunoff water quality
| Asoil and sediment chemistry
Adetermining contributing areas for basins
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S6 - 2008 S6 - 2009

1.4 1.4
1 cumulative discharge 1
129 =19,021 m3 127

1.0 1.0

0.8 0.8

0.6 - cumulative discharge
; = 117,245 m3

0.6

Discharge (m®s™)
Discharge (m3s™)
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Water quality of discharge from
drained wetlands

A P concentrations at the outlets of
drained wetlands were always
very high (5 to 30x guideline for
hypereutrophic systems)

A Most P present in dissolved form

A More bioavailable P in drained
wetland soils relative to intact
wetland soils
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Phosphorus export from drained
wetlands relative to other landuse

A Average P export from drained wetland basins:
A 2008 =2.2 kg P/lha/ yr

A 2009 =1.2 kg P/ha/ yr
A 2008/2009 ave. =1.7 kg P/ha/ yr

A Average P export from the Lake Winnipeg watershed
(1994 -2007): 0.07 kg P/ha/  yr

A MB cropland P export (  Tiessen et al., 2010):
A 0.65 kg P/ha/ yr (Cons. T)
A 0.39 kg P/ha/ yr (Conv. T)
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| llegally drained

) y
A Forecasted reduction
in water level of

0.5m

A Discharge of over
~ 12Mm3

“_ A Export of over 2
tonnes of P
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Combining Wetland
and Drainage Metrics
with Flow and Water

Quality

A As wetland drainage
increases, runoff
increases regardless
of event size

A This demonstrates
the need to account
for wetland
drainage, storage, as
well as changes to
contributing area
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0.45

0.40

@ 2009, water yield = 0.00861 + (0.957 * area of wetlands routed), r’=0.865, p<0.001
VW 2010, water yield = 0.00762 + (0.229 * area of wetlands routed), r*=0.562, p=0.020
B 2011, water yield = 0.0256 + (1.675 * area of wetlands routed), r’=0.814, p=0.001
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Water yield (m)
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Routed wetland area:sub-watershed area




Combining Wetland and
Drainage Metrics with
Flow and Water Quality

. 2.5
A More drained wetland .,
. ® P export =0.130 + (6.434 * Water yield); r* = 0.861, p<0.001
greater water yield.
. 2.0 A
A Greater water yield,
greater P export e
()
< 154
A Therefore wetland o
drainage increases P =
export at the 8 10 -
watershed scale 2
0.5 ~
OO T T T T T T

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
Water yield (m)
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Geographically Isolated Wetlands
and Water Quality

A Because of their productive nature and the
fact they contain high densities of aquatic
vegetation GIWs are often thought of as
having poor water quality

I Not the case under natural conditions

I Where water quality is poor this is usually linked to
adjacent land uses
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Legend
* ACAAF sites

* Research Farms

% Environment Canada Sites

Water Quality in intact wetlands in
grassland/pasture or embedded in cropland

A Mean [P] cropland wetlands
=1.07mgt

A Mean [P] grass/pasture wetlands
=0.65mgt

A [P] in cropland wetlands 63% higher than
those in grass/pasture




Water quality of intact
wetlands vs. cropland runoff

AMean [P] for intact weétl a
A Mean [P] from cropland runoff = 1. 16LYmg/
A [P] in runoff from cropland was 3x greater
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Survey (summer 2013) of
wetlands embedded in
cropland vs pasture/grassland

25
A 31 wetlands sampled , cropland °
(n=17), pasture/grassland 20 4
(n=14)

A Mean [P] in cropland wetlands ]

(0.98 mg L), more than 3x
those in grass/pasture wetlands
(0.28mg L -1)

1.0 -

0.5

Total Reactive Phosphorus (mg L'l)

A Median [P] in cropland wetlands
(0.78 mg L), more than 40x
higher than those In | |

grass/pasture wetlands (0.02 mg Cropland Pasture/Grassland
L—l) Wetland Landscape
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Table 30. Median concentrations for selected nutrient and pesticide constituents for

wetlands embedded 1n cropland or grassland/pasture land in the Broughton’s
Creek and Smith Creek watersheds.

Median concentration
Median concentration found in wetlands
found in wetlands embedded 1n
Water quality parameter embedded in cropland grassland/pasture land
Total dissolved phosphorus (mg L™) 0.959 0.037
Total reactive phosphorus (mg L™) 0.783 0.016
Total phosphorus (mg L) 1.210 0.056
Total Kjeldahl nitrogen (mg L™) 293 213
24-D(ugLh 0.033 0.014
Bromoxynil (ug L) 0.0054 0.0013
Clopyralid (ng L™ 0.056 0.004
Fluroxypyr (ug L™) 0.015 0.004
Glyphosate (pg L™ 0.060 0.022
MCPA (ug L™ 0.427 0.026
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/ current drainage area boundary

P
wetlands
P P / Drained wetland
P

P P New effective

P P drainage area
P / stream boundary
o,/
Wetland drainage =P

converts areas that P 2
were acting as P sinks '
to critical source

areas for P export




