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SURFACE WATER MANAGEMENT CHALLENGES
IN THE CANADIAN PRAIRIES

Eutrophication
and Algae Blooms:




SURFACE WATER MANAGEMENT CHALLENGES

IN THE CANADIAN PRAIRIES

Riparian Buffers

are considered to be
an effective means of
reducing the loading of
nutrients in runoff to
surface waters.
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ASSESSMENT OF THE ROLE OF RIPARIAN BUFFERS IN

FILTERING SEDIMENTS AND NUTRIENTS IN RUNOFF

Study in southern
Manitoba funded by
Environment Canada
through the

Lake Winnipeg Basin
Stewardship Fund
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TRAPPING SEDIMENT AND PHOSPHORUS FROM
AGRICULTURAL FIELDS IN RIPARIAN BUFFERS

Elma Field Site and
associated Reference Sites
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Elma Field Site and
associated Reference Sites
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TRAPPING SEDIMENT AND PHOSPHORUS FROM
AGRICULTURAL FIELDS IN RIPARIAN BUFFERS

15000
=a=Cs137 (Bq/m2)
=== 137Cs Reference Level
12000
9000
6000
3000
(= e T T EAT ST
] 1 1 1 1 1 1 1 1 1 1 0
80 70 60 50 40 30 20 10 0 -10 -20

Distance from Field Edge into Riparian Area (m)



TRAPPING SEDIMENT AND PHOSPHORUS FROM
AGRICULTURAL FIELDS IN RIPARIAN BUFFERS

15000
=0 =NaHCO3 Extractable P (kg/ha x 20)
=@ «CaCl2 Extractable P (kg/ha x 200) 12000
=&=137Cs (Bq/m2)

9000

— Current Field Boundary

Old Field Boundary

] | 6000
/
/
------- N0
Gr o= o= o= o= o= o= o= - ¢ , \ 3000

Distance from Field Edge into Riparian Area (m)




TRAPPING SEDIMENT AND PHOSPHORUS FROM
AGRICULTURAL FIELDS IN RIPARIAN BUFFERS

Cesium-137 Summary

Z 80 40 10 5 z 2 1 o -1 2 -3t 5 -7 -10

| 01500600 740 N800 533 05 1092 15 64 1906 2040 ! 20,63 150G 12402
15-30 1.75 0.00 1.82- 5-10 9.30 11.29- 14.93 20.59 21.59- 20.20 21.85

30-45 0.00 0.00 0.00 290 10-15 9.99 11.03| 14.74 15.89 21.87 23.25! 19.18 16.58 14.84
45-60 0.00 0.00 0.00 0.00 15-20- 10.55| 11.30 12.12 20.96 - 12.37 10.51 15.88
20-25 9.25 10.31| 9.29 10.64 20.83 18.10! 1.66 5.82 2047
25-30 9.77 10.60| 8.83 9.78 - 5.60 E 0.00 0.00 0.00
30-35 893 7.75| 659 9.62 855 0.00 E

35-40 1.09 936| 543 572 0.00

40-45 0.00 11.09| 0.00 2.65

45-50 0.00| 0.00 0.00
50-55 0.00

55-60

60-65

65-70

70-75
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AGRICULTURAL FIELDS IN RIPARIAN BUFFERS

CaCl2 Extractable P Summary

Z 80 40 10 5 z 2 1 0o 1 2 3 5 7 -10
0-15 420 440 4.60 05 430 6.40|13.90 13.80 21.00 820! 1.00 130 2.30
15-30 000 020 1.40 510 3.20 4.10| 800 480 680 170! 050 0.80 1.40
30-45 000 0.00 0.00 10-15 230 2.10| 750 520 410 1.00! 0.20 040 0.30
45-60 000 0.00 0.00 1520 150 1.80| 460 240 240 080! 010 0.0 | 0.00

2025 110 1.80| 2.60 1.00 210 060! 000 000 0.00
25-30 0.60 100| 1.10 030 1.40 0.60§ 3.00 0.0 0.00
30-35 020 0.30| 040 010 060 040i 000 0.10 0.0
3540 0.00 020| 010 000 060 010! 000 0.0 0.00
40-45 000 020| 090 000 020 000! 000 000 0.0
4550 000 000| 030 000 020 000! 000 000 0.00
50-55 000 000| 010 000 000 000! 000 000 0.0
55-60 0.00 0.00| 0.00 0.00 0.00 o.ooi 000 000 0.00
60-65 0.00 000 0.00 0.10 | 0.00 0.00 0.00
65-70 000 0.00 0.10 | 0.00 0.00
70-75 0.00  0.00 i
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AGRICULTURAL FIELDS IN RIPARIAN BUFFERS

NaHCO3 Extractable P Summary

Z 80 40 10
0-15 69.4 72.3
15-30 52 145
30-45 2.1 2.9
45-60 0.5 0.0

5
120.4
72.5
16.9
3.5

z 2 1 0o 1 2 31 5 -7 -0
05 924 914|1155 960 90.0 952! 605 90.7 827
510 885 799| 915 664 57.4 667! 485 682 89.7
1015 75.0 587| 904 642 545 432! 309 307 309
1520 76.2 57.7| 700 481 425 40.5§ 212 167 82
2025 537 49.0| 609 379 397 3241 75 99 95
25-30 440 465| 47.4 240 452 3601 29 154 82
3035 260 29.7| 314 162 367 2721 74 159 74
3540 160 214| 274 160 434 247! 45 90 9.4
40-45 132 310| 155 92 269 110! 41 30 24
4550 92 140| 122 59 160 44! 67 00 00
5055 49 130| 122 85 84 20! 00 07 04
5560 4.4 40| 92 77 64 00 02 00 00
60-65 3.2 150 7.2 32 i 00 07 00
65-70 70 49 1.0 |00 0.0
70-75 19 07 i




TRAPPING SEDIMENT AND PHOSPHORUS FROM
AGRICULTURAL FIELDS IN RIPARIAN BUFFERS

Total P Summary

70-75 415 421

Z 80 40 10 5 Z 2 1 0 -1 -2 -3 i -5 -/ -10
0-15 667 704 808 0-5 702 827 | 1096 1340 1258 1137 : 1083 1046 1396
15-30 529 629 665 5-10 802 783 927 1071 990 1040 i 840 858 1233
30-45 579 611 521 10-15 733 683 877 958 821 783 i 790 696 677
45-60 592 536 315 15-20 633 671 690 127 790 740 i 508 565 665
20-25 640 577 621 590 627 683 i 377 608 702

25-30 565 583 621 527 683 640 i 358 677 646

30-35 533 471 483 446 677 708 : 802 758 483

35-40 552 440 459 465 902 765 : 621 471 565

40-45 465 583 458 ar7 946 521 : 427 446 458

45-50 415 465 465 390 696 352 i 440 402 396

50-55 383 590 690 790 621 340 i 352 402 490

55-60 340 358 602 790 633 296 é 365 399 490

60-65 296 915 802 483 E 377 471 490

65-70 658 577 371 : 433 490
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AGRICULTURAL FIELDS IN RIPARIAN BUFFERS
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ASSESSMENT OF THE ROLE OF RIPARIAN BUFFERS IN
FILTERING SEDIMENTS AND NUTRIENTS IN RUNOFF

Future Research:

Future research will focus on designing and assessing riparian areas that
temporarily detain runoff within the field and disperse it more uniformly
through a greater extent of riparian area. The harvesting of sediment and
vegetation will be examined.



MONITORING NUTRIENTS IN RUNOFF FROM

AGRICULTURAL FIELDS THROUGH RIPARIAN BUFFERS
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MONITORING NUTRIENTS IN RUNOFF FROM
AGRICULTURAL FIELDS THROUGH RIPARIAN BUFFERS
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MONITORING NUTRIENTS IN RUNOFF FROM
AGRICULTURAL FIELDS THROUGH RIPARIAN BUFFERS

Difference in Total P (mg/L)
o PVD
A FICD LSVCD
O
2 —
=
0 ——j:j—;‘; ﬂ‘ 2 F-‘l lr;1|
L 87 §§ § 8 o
] . =
T — \ —_ (12010
> i n 2011
= i
-
® 60 _______________________________________________________________________________________ _8
0 10 0
>
O
C -12
QO
i T - i - L
O
o)
| .
LL
0 1 T T T _| T T T _| T T T T 1 T
N O WOoOWOWoWoWwowowOowaowo VoW
‘j‘VII'GPC?C\IJC\IJ\T\TOIOO\—\—NNmmﬂ'VLOLO(D(D
Difference in dissolved P




