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Table B-1
Erosion and riparian health field assessment results

Blackmud Lower -113.499426 53.422283 WINW white spruce, prickly rose, 0 Undercut banks, Trail at top No - existing
Creek grasses, perennial sow thistle slumping, uprooted of bank trail to site
vegetation
204 Blackmud Lower -113.504855 53.420878 | Left 1 10 20 E/SE white spruce, balsam poplar, 90 35 10 90 0 Undercut banks, No Yes - animal
Creek osier red dogwood, grasses, driftwood impeding flow trail
perennial sow thistle, creeping
thistle
205 Blackmud Lower -113.505049 53.419918 | Left 8 40-90 2 E/NE white spruce, mountain ash, wolf 80 2 67 1 0 7 Undercut banks, Trail at top No - small
Creek willow, prickly rose, osier red slumping, uprooted of bank, equipment can
dogwood, grasses, perennial vegetation 25 m away, access from top
sow-thistle, creeping thistle private yard  of bank
27 m away,
house 70 m
away
206 Blackmud Lower -113.503289 53.418651 | Left 8 30 30 E white spruce, white birch, 90 0 63 10 0 1 Slumping Trails No
Creek prickly rose, Saskatoon,
buckbrush
208 Blackmud Lower -113.499095 53.417837 | Right 4 N/A N/A w white spruce, mountain ash, 95 35 41 30 80 10 Undercut banks, No No - need to
Creek Saskatoon, osier red dogwood, slumping, seepage, clear path, barb
perrenial sow thistle, creeping erosion at toe, bedrock wire present
thistle, grasses exposure, uprooted
vegetation - site is a dry
stream bed
209 Blackmud Lower -113.501082 53.41813 1D Left 2-4 60-90 40 SE white birch, trembling aspen, 99 1 65 1 0 0 Undercut banks, No No - small
Creek white spruce, wolf willow, slumping, erosion at toe, equipment
prickly rose, osier red dogwood, uprooted vegetation access from top
willow spp., buckbrush, grasses, of bank
creeping thistle
210 Blackmud Lower -113.501291 53.41759 | Left& 8 25 10 E trembling aspen, balsam poplar, 100 5) 90 1 30 5) Weir impeding flow, Trail 25 m No - small
Creek Right white spruce, white birch, osier minor slumping away equipment
red dogwood, prickly rose, access from top
willow spp., buckbrush, of bank
Saskatoon, grasses, creeping
thistle
213 Blackmud Lower -113.507537 53.414724 | Right 2 45 10 white spruce, white birch, 95 0 105 1 50 0 Undercut banks, Laydown Yes - 70 m of
Creek grasses slumping yard natural area to
Cross
216 Blackmud Lower -113.512092 53.415865 1D Left 8 45 20 S white spruce, prickly rose, wolf 100 1 60 0 40 10 Slumping House No
Creek willow, Saskatoon, buckbrush,
grasses, meadow thistle
222 Blackmud Lower -113.518372 53.413748 N/A Right 6 45 N/A NwW white spruce, willow spp., wolf 95 2 50 b) 50 1 No signs of erosion, old No No
Creek willow, osier red dogwood, livestock access path

buckbrush, grasses, perrenial
sow thistle, meadow thistle

naturally re-growing
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Lower
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Lower
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Lower

Lower

Lower
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Lower

Lower

-113.520405

-113.51916

-113.521082

-113.521095

-113.518883

-113.516158

-113.515944

-113.51252
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53.408159

53.406407

53.405948
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53.403991

53.403113
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53.399852

53.401215

53.398643

53.397051

N/A

N/A

Right

Right

Right

Right

Right

Left

Left

Right

Left

Left

Right

Left

Left

Left

N/A

30

90

40

N/A
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40-90

40-90

40-90

40-90

25

40

30

45

N/A

100

40

N/A

40

15

15

15

15

15

100

20

30

SW

S/ISW

NE

SISE

SE

N/S

N/S

SE

buckbrush, grasses

white spruce, pin cherry,
Saskatoon, mountain ash,
grasses, perrenial sow thistle,
creeping thistle

balsam poplar, white spruce,
trembling aspen, prickly rose,
wolf willow, buckbrush, grasses

white spruce, buckbrush,
grasses, perrenial sow thistle,
meadow thistle

balsam poplar, prickly rose,
osier red dogwood, grasses,
meadow thistle

white spruce, trembling aspen,
prickly rose, osier red dogwood,
grasses

white spruce, prickly rose, osier
red dogwood, grasses

buckbrush, grasses, creeping
thistle

buckbrush, grasses, creeping
thistle

buckbrush, grasses, creeping
thistle

buckbrush, grasses, creeping
thistle

balsam poplar, buckbrush, osier
red dogwood, grasses, meadow
thistle

prickly rose, buckbrush, grasses

balsam poplar, blue spruce,
buckbrush, prickly rose, osier
red dogwood, grasses, creeping
thistle

balsam poplar, trembling aspen,
white spruce, wild red raspberry,
osier red dogwood, Saskatoon,

100

100

95

100

60

95

90

90
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90

95

95

99

95

20
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10

13

51

60

65
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40

17

52

95

100

95
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50

95

50

50

50

50

95

60

80

90

25

20

20

45

Slumping, uprooted
vegetation

No signs of erosion, area
is a drainage channel

Undercut banks,
slumping, erosion at toe,
uprooted vegetation

Slumping

*No erosion - bank
burrow built by beaver

Undercut banks, bedrock
exposure, uprooted
vegetation

Undercut banks,
slumping

Fence impeding flow,
undercut banks, slumping

Fence impeding flow,
undercut banks, slumping

Undercut banks,
slumping

Fence impeding flow,

undercut banks, slumping

Undercut banks,
slumping, erosion at toe

Slumping, erosion at toe

Slumping

Slumping

Condos
40 m away

No

No

Trail and
private
yards 30 m
away

No

No

No

No

No

No

Potential to
Flood
Farmland

Stormwater
Pond 40 m
away

Road 25 m
away

House 30 m
away, trail
20 m away

Trail 14 m
away

N/A

Yes - must
cross creek or
through riparian
vegetation

No

No

No

No

No

No

No

No

No

No

No

No
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200

53.397051
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53.441171567
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SD

SD
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Left
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25
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30

30
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18
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45

30

17
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50
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SE

SW

S/SE/SW

SISE

prickly rose, buckbrush, grasses,
stinging nettle, creeping thistle

balsam poplar, trembling aspen,
white spruce, wild red raspberry,
osier red dogwood, Saskatoon,
prickly rose, buckbrush, grasses,
stinging nettle, creeping thistle

willow spp., grasses

white spruce, trembling aspen,
balsam poplar, willow spp.,
buckbrush, pin cherry, wolf
willow, Saskatoon, grasses

trembling aspen, prickly rose,
buckbrush, pin cherry, grasses

trembling aspen, buckbrush, pin
cherry, grasses

white spruce, trembling aspen,
Saskatoon, prickly rose,
buckbrush, pin cherry, grasses,
flowers

trembling aspen, buckbrush,
Saskatoon, pin cherry, red osier
dogwood, grasses

trembling aspen, white spruce,
prickly rose, buckbrush, grasses,
caraganah

white spruce, trembling aspen,
prickly rose, pin cherry, grasses,
perennial sow thistle

balsam poplar, buckbrush,
prickly rose, trembling aspen,
grasses, perennial sow thistle

willow spp., prickly rose,
buckbrush, grasses, sedges
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50
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70

100

90

20

52

72

50

50
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30

41

60

10

15
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10
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90

50

15

100

65

45

50

10

40

100

Slumping

Undercut banks,
slumping, erosion at toe

* dift pile impeding flow,
slumping, erosion at toe,
bedrock exposure,
uprooted vegetation

Slumping, erosion at toe,
bedrock exposure

Slumping, erosion at toe,
bedrock exposure

Slumping, erosion at toe,
bedrock exposed,
uprooted vegetation

Slumping, erosion at toe,
bedrock exposed,
uprooted vegetation

Slumping

No erosion issues
recorded

* Recent & Past
Slumping

Slumping

Trail 14 m
away

House 30 m
away

Parking lot
10 m away,
condos 30 m
away

Condos

65 m away,
Road 40 m
away

Trails/park
upslope

Trails 30 m
away

House 36 m
away, road
22 m away

Road and
houses 25 -
35 m away

No

Park, private
yards and
trail within
25m

No

No

No - through
private
backyard

Yes - mass
wasting, steep
slope, access
from road

Yes - mass
wasting, steep
slope, access
from road

Yes - mass
wasting, steep
slope, access
from road/trail

Yes - mass
wasting, steep
slope, access
from road/trail
Yes - mass
wasting, access
from road

Yes

Yes

No

No
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SE
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S/ISW

SE
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WINW
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white spruce, trembling aspen,
buckbrush, prickly rose, osier
red dogwood, grasses

white spruce, buckbrush, prickly
rose, Saskatoon, grasses,
creeping thistle

white spruce, buckbrush, prickly
rose, grasses, creeping thistle

white spruce, grasses

white spruce, trembling aspen,
balsam poplar, prickly rose,
grasses, perrenial sow thistle

white spruce, prickly rose,
grasses, creeping thistle

grasses, prairie sedge, creeping
thistle

balsam poplar, white spruce,
white birch, pin cherry, red osier
dogwood, prickly rose, aster
spp., grasses, common tansy,
perennial sow thistle, creeping
thistle

trembling aspen, white spruce,
willow spp., prickly rose,
buckbrush, Saskatoon, red osier
dogwood, pincherry, grasses,
asters, common tansy, perreniel
sow thistle, creeping thistle

trembling aspen, buckbrush,
prickly rose, grasses, prairie
sage, perennial sow thistle

white spruce, lodgepole pine,
trembling aspen, prickly rose,
red osier dogwood, alder,
Saskatoon, grasses

trembling aspen, white spruce,
prickly rose, buckbrush, wolf
willow, grasses
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10

80

70

45
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85

20

20

20

25

100

33

10

16

85

17
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10
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50

50

100

20

95

Slumping

Slumping

Slumping

Slumping

Slumping

Undercut Banks,

Slumping, Erosion at Toe

Undercut banks,
slumping, erosion at toe

Erosion at toe, bedrock
exposure, uprooted
vegetation

Slumping, uprooted
vegetation

Slumping, Erosion at toe

Slumping

Slumping, erosion at toe,
bedrock exposure,
uprooted vegetation

Trail 35 m
away

House 50 m
away, trail
25 m away
Trail 45 m
away

Road 15 m
away

Trail 16 m
away

No

No

Outfall

Campgroun
d, Road,
Outfall

Upslope

House

Trails35 m
away

House 30 m
away

No

Yes

No

No

No

No - slope
could be
concern

No

No

No - slope
could be
concern

Yes - Steep
banks and
forested, but
trail present

No - access
through private
backyards and
trail
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blue spruce, trembling aspen,
manitoba maple, Saskatoon,
buckbrush, prickly rose, grasses

trembling aspen, white spruce,
white birch, prickly rose,
buckbrush, pin cherry, red osier
dogwood, Saskatoon, grasses,
perennial sow thistle

white spruce, white birch,
trembling aspen, alder spp., red
osier dogwood, prickly rose,
willow spp., bearberry

balsam poplar, trembling aspen,
white spruce, willow, red osier
dogwood, buckbrush, grasses

prickly rose, alder sp., red osier
dogwood, willow spp.,
buckbrush, sedges, grasses

trembling aspen, balsam poplar,
white spruce, buckbrush, prickly
rose, grasses, perennial sow
thistle, creeping thistle

white spruce, trembling aspen,
prickly rose, osier red dogwood,
grasses, common tansy

white spruce, trembling aspen,
prickly rose, osier red dogwood,
grasses

trembling aspen, red osier
dogwood, wolf willow, grasses,
perennial sow thistle

trembling aspen, red osier
dogwood, wolf willow, grasses,
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trembling aspen, white spruce,
wolf willow, prickly rose, pin
cherry, grasses, perennial sow
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Slumping, erosion at toe,
bedrock exposure,
uprooted vegetation

Slumping

Slumping, seepage,
uprooted vegetation

Slumping

Outfall with heavy riprap

Undercut banks,
slumping, seepage,
erosion at toe, uprooted
vegetation

Bedrock exposure,

uprooted vegetation

Bedrock exposure

Slumping

Slumping

Slumping, erosion at toe,
bedrock exposure

Upslope
House 20 m
away

Upslope
House 35 m
away

Upslope
House
sethack

35 m from
top of ridge

Upslope
house
nearby

Outfall and
drainage
utilities

20m
downstream
of Ellerslie
Road,
Clearing/
Future
Developmen
t, Road

Anthony
Henday
Highway

Anthony
Henday
Highway

Ellerslie
Road <2 m
away

Ellerslie
Road <2 m
away

Private yard
- house set
30 m back
from top of
ridge, Barn
near ridge

Yes - steep and
private dwelling

Yes - access
through
backyards only

No - paved trail
behind
residences

No - access
through ROW
or yard

No

No

No

No

No

Landowner
concern
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Appendix C — Erosion Site Photos
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Appendix D — Riparian Characteristic Maps
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Appendix E — Wetland Inventory and Water Quality
Function Rating
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TECHNICAL MEMORANDUM

Appendix F - Wetland Inventory and Hydrologic
Function Rating
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Appendix G - Wetland Inventory and Alberta
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TECHNICAL MEMORANDUM

Appendix H - Water Quality Data

H-1



Total
Dissolved
Solids

Sulphate
Chloride
Iron
Phenols
Phosphate
Calcium
Lead

Coliforms
(Total)

Biochemical
Oxygen
Demand

Chemical
Oxygen
Demand

Orthophosp
hate

Total
Nitrogen

Suspended
Solids

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MPN/100
mL

mg/L

mg/L

mg/LP

mg/L

mg/L

Table H-1
Water quality data for the Blackmud/Whitemud watershed (pre-1985)

482

14 11 19

>2400

14

36

0.4 0.6 0.21

1.5

784

422 154 206 741

208

21 120

0.67

0.014

0.58

89

0.013

>2400 2650

23

28

0.7

1.9

168



Table H-2
Water quality data for the Blackmud/Whitemud watershed (1985-2010)

Dissolved mg/L

Oxygen

pH pH 8.2
units

Conductivity ~ (uS/cm) 839

Turbidity NTU 51

Ammonium-  mg/L 1.87

N

Total Kjeldahl mg/L 7 2.33 3.2 1.91 1.76 1.44 1.76

Nitrogen

Phosphorus  mg/L 0.85 0.48 0.61 0.34 0.19 0.22 0.34

Total

Cyanide mg/L 0.00075

Dissolved

Calcium mg/L 39.4

Total

Iron Total mg/L 2.47

Magnesium mg/L 9.35

Total

Manganese mg/L 0.428

Total

Potassium mg/L 11.45

Total

Silicon Total  mg/L 3.43

Sodium Total mg/L 207.5

Sulfur Total mg/L 7.55



0.000075

Mercury
Total

Aluminum
Total

Antimony
Total

Arsenic Total
Barium Total

Beryllium
Total

Bismuth
Total

Boron Total

Cadmium
Total

Chromium
Total

Cobalt Total
Copper Total
Lead Total
Lithium Total

Molybdenum
Total

Nickel Total

Selenium
Total

Silver Total

mg/L

mg/L

mg/L

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

1.65

0.00012

0.0034

0.154

<0.0001

<0.0005

0.07

0.00005

0.0023

0.0013

0.0045

0.0029

0.025

0.002

0.0064

<0.0002

0.00003



Strontium
Total

Thallium
Total

Tin Total

Titanium
Total

Uranium
Total

Vanadium
Total

Zinc Total

Calcium
Dissolved

Magnesium
Dissolved

Sodium
Dissolved

Potassium
Dissolved

Iron
Dissolved

Manganese
Dissolved

Chloride
Dissolved

Nitrate-N

Nitrite-N

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.00005

<0.001

0.0184

0.0014

0.0051

0.022

38.2

9.2

208.5

10.9

0.038

0.25

255

0.0625

0.0048



Nitrate and mg/L 0.063
Nitrite-N

Sulfate (SO4) mg/L 22
Dissolved

Hydroxide mg/L <5
Carbonate mg/L 8
Bicarbonate  mg/L 285

P-Alkalinity mg/L 6.75
as CaCO3

T-Alkalinity mg/L 245

as CaCO3

Total mg/L 693
Dissolved

Solids

Hardness mg/L 134
Dissolved as

CaCO3

lonic Balance % 96.5
Dissolved

Benzene mg/L <0.001
Toluene mg/L <0.001

Ethylbenzene mg/L <0.001

Total Xylenes mg/L <0.001
(m,p,0)

F1 BTEX mg/L <0.2
F1 C6-C10 mg/L <0.2

F2 C10-C16 mg/L <0.1



F3C16-C34

F3+ C34+

Total
Suspended
Solids

Ammonia as
N-NH3

Chloride
Total

Biochemical
Oxygen
Demand

E. Coli

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MPN/
100 mL

<0.1

26.4

0.42

76.4

5.2

22.3

145

0.68

41.7

56.3

0.28

29

5.8

993

19

0.31

31

2.9

34

0.1

26

1.4

173

0.23

75

6.3

1349



Table H-3
Water quality data for the Blackmud/Whitemud watershed (2011-2015)

Dissolved mg/L

Oxygen

pH pH 8.000 8.0 8.10 7.98
units

Conductivity (uS/cm 1005 1066 904 670 850
)

Turbidity NTU 6.50 6.98 5.41 22.3 18.0

Total mg/L 2.54 2.50 2.28

Kjeldahl

Nitrogen

Phosphorus mg/L 0.52 0.53 0.66 0.07 0.07

Total

Nitrate-N mg/L 0.03 0.04

Nitrate and  mg/L 0.60 0.58 0.68
Nitrite-N

Total mg/L 568 674
Dissolved
Solids

Total mg/L 63 44 497
Suspended
Solids

Ammonia mg/L 0.43 0.44 0.29 0.15 0.15
as N-NH3

Chloride mg/L 46 35 42
Total

Biochemical mg/L 7.1 10.3 9.0
Oxygen
Demand
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