
APPENDIX 2. Seed mix calculations, mix evaluation 
and common grasses and legumes 

Table 1 .  An example of a seed mix calculationa 

(1) 
Desired 
species 
% 

(2) (3) (4) 
kg/ha Seedling Species 

to yield rate by weight 
300 LPS/ kg/ha 
(% ÷ 100) 1000 cm2 (1x2) (%) 

Creeping red fescue .45 26 11.7 39 

Annual rye grass .15 66 9.9 33 

Orchard grass .10 30 3.0 10 
Alsike clover .20 18 3.6 12 
White clover .10 18 1.8 6 

TOTAL 1.0 30.0 100 

a 
i) Select the species and the desired proportion of the ground cover, 

Column 1. 
ii) Select the yield of live pure seed for Column 2 from Table 1, Col- 

umn 3 or 4. 
iii) Compute seedling rate in Table 2 by multiplying the respective 

values in Column 1 by Column 2. The summation of Column 3 is 
the mixture's application rate. 

iv) Divide the seeding rate for each species by the total kg/ha (x 100) 
to obtain the species % by weight, Column 4. 

v) Note the difference between the desired species percent, Column 
1, and the percentage of various seed by weight in the mixture, 
Column 4. 
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Table 2. Evaluating a seed mixturea 

(1 ) (2) (3) (4) 
Mixtureb LPS/ Seed LPS 

by weight 1 kg/ha 1000 cm2 

species + 100 (Table 1) 

% 1000 cm2 density 

(1x2) 

Perennial rye grass .30 5.1 1.53 8.2 
Creeping red fescue .25 12 3.00 16.2 
Redtopc .05 105 5.25 28.3 
Kentucky blue grass .10 40 4.00 21.5 
Red clover .20 16 3.20 17.2 
Alsike clover .10 16 1.60 8.6 
TOTAL 1 .00 18.58 100.0 

a i) Select rate for Column 2 at 1 kg/ha from Table 1. 
ii) Obtain seed density (Column 3) by multiplying Column 2 by 

Column 1. 
iii) The percent LPS (Column 4) is obtained by dividing the respective 

seed density by the total seed density in Column 4. b Values in Column 1 could use the actual seeding rate kg/ha for 
each species. Column 1 x Column 2 would thus give the actual 
seed density (Column 3) for the seed application rate. 

c Note for redtop % by weight, Column 1, vs % LPS, Column 4. 
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Abandoned roads, 187 
Air photos 

analysis, 27 
interpretation, 28 
landslide identifiers, 29-39 
mapping, 96 

Anchors, 166 -1 67 
Angle of internal friction, 58 
Backcasting, 118-122,129 
Backfilling, 155 
Backhoes, advantages 

Backline boundaries (see 

Bedrock, 9,10 
classes, 82 
dip, 82 
failure, 5, 9 
instability, 31 
landslides, 30 
rock type, 62 
stabilization, 81,162 -171 
stratigraphy, 65 
structure, 64 
tension fractures, 65 

of, 114 

Clearcut locations) 

Beds, 64 
Benches, 142,162 
Berms, 157,159-1 60 (see 

also Buttress) 
Bioengineering, 186 
Blasting, 7,110 

Brush layering construction 
contouring, 200-201 
wattle bundle preparation, 

Bolts, 166-1 67 

Buffer strips, 132 
Buttress, 145 

202 

Cable and mesh, 164 
Camps, location of, 103 
Catch 

basin, 157,162 
ditches, 168,169 
nets, 165 

excavation, 157,161 
linings, 155-1 56 

berms and dykes, 159-160 
catch basins, 162 
channel excavation, 161 
debris racks, 158 
runout zone protection, 158 

Channel 

Channelized debris flow, 153,159 

Check dams, 153-1 55,205 
Clay 

mineralogy, 9, 58 
soils, 121 

Clearcut Iocation,105-106 
Cohesion, 7, 58 
Colluvium, 49, 50, 57 
Compaction, 55,116 
Concave slopes, 106 
Convex slopes, 106 
Creep, 2, 3, 81 
Cross ditches 

construction of, 180 
drainage configurations, 182 
locations of, 1 83,185 
spacing of, 185 
water flow, 186 

management of, 126 
problems, 127-1 28 

slope ratios, 122-1 23 

Culverts 

Cut banks 
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stability, 122 
Cuts and fills, 112,114,117,152 
Debris 

avalanches, 2,4,10,35,36 
flows, 2, 4,10, 35-36,130, 

161-162 
mudflow fans, 50 
racks, 157-158 
slides, 153 
torrents, 2, 5, 35-36, 59,104 

Deflection lines, 133 
Dip, 11,  82 
Dip-type cross drains, 180 
Direct planting 

live plants, 196 
unrooted cuttings, 195 

Ditches, 125,143 
Dowels, 166,168 
Drainage 

drainage classes, 68 
gleyed soils, 67, 80 
mottles, 67, 80 
of inactive roads, 180-188 
road drainage, 124-130 
seepage, 68 
vegetation, 70 

Drainage basin, 178 
Drainpipe, 144-145 
Dry seeding, 189 
Dykes, 157,160 

Earthquakes, 7 
End-hauling, 113-114 
Escarpments, 29 
Excavation 

benches, 142 
height  reduction, 141 
lightweight  backfills, 141 
of slide mass, 141-142 

techniques, 141 
Excessive loading, 122 

Factor of safety, 6,107, 
114,142,148 

Falling, 134 
Fans, 61,158 
Fertilization, 191 
Field evaluation 

data card, 42-43 
general procedures, 40 
investigations, 96 

Fills (see Cuts and fills) 
Fluvial/Glaciofluvial deposits, 

51, 57 
Fords, 136 
Forest road 

abandonment, 98 
air photo mapping, 96 
deactivation, 178,180 
field investigations, 96 
grade changes, 97 
unstable sites, 96 

Fractures, 64 
French drain, 130 
Frictional resistance, 7 
Full benching, 113-114 

Gabion 
walls, 149-150,170 
wire mesh, 164 

Geogrid (see Plastic 

Glacial landscapes, 41, 50 
Gleyed soils, 67 
Gully, 5,15,159 

mesh reinforcement) 

buffer strips, 132 
characteristics of, 60 
check dams, 195 
destabilizing activities, 130 
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engineering, 133 
erosion, 59, 81 
falling, 134 
fords, 136 
instability characteristics, 131 
sacrificial bridges, 136 
techniques, 204 
water ladder/flumes, 207 
yarding, 135 

Gunite, 165 
Hand texturing, 52, 54 
Hazard assessment 

field evaluation, 40 
office evaluation, 20 
stability hazard assessment, 74 

Headwall scarp, 30 
Hydraulic conductivity, 69 
Hydraulic seeding, 187,191 
Hydrology 

soil drainage, 68 
subsurface features, 67 

Hydrophytes, 70 
Hydroseeding (see Hydraulic 

seeding) 
Impermeable layer, 55 
Inactive roads 

abandoned, 178-179 
limited access, 178-1 79 
methods for, 180 
water management of, 180 

Indicator factors, 38, 40 
Infinite slope model, 6 
lnsloped roads, 186 
Lacustrine deposits, 51 
Landing locations, 102 
Landscapes 

glacial, 41, 44 
non-glacial, 41, 44 

Landslides 
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avoidance, 93-95, 98, 

boundaries, 1 13 
features of, 59 
geologic conditions, 9 
hydrologic conditions, 14 
identifiers, 29-39 
incipient, 1 12 
mechanics of movement, 6 
recognition, 20 
scheduling, 93 
transport of materials, 15 
vegetation influences, 13 

102-1 03, 105-1 06 

Lateral erosion, 16 
Lightweight backfills, 141 
Live plants, 196 
Live staking, 197 
Loading 

head, 113-1 14 
toe, 113-1 14 

Loess, 33 
Log 

burial, 131 
cribs, 154 

Longline, 11 1 

Maps 
information, 25 
limitations, 26 
quality, 26 
scale, 26 
sources, 27 
types, 21, 25 

Micro-topographic basins, 

Mottles, 67 
Mulch, 194 

Oblique photos, 27 
Off ice evaluation, 20 

178-1 79 

aerial photography, 27 
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data card, 22-24 
data limitations, 26 
hazard assessment, 37 
information sources, 21 
maps and reports, 25 
support research, 37 

Outsloped roads, 126,186 
Overburden, 2, 9,12,14, 

32, 48, 50 

Perfo-bolts, 168 
Permeable fills, 129 
Piles, 150-1 51 
Plastic mesh re- 

Pore-water pressure, 69 
Presplitting, 110 
Prevention, of landslides 

drainage, 124-1 30 
gullies, 130-137 
road construction tech- 

inforcement, 151 -1 53 

niques, 108-1 24 

Creep) 
Progressive deformation (see 

Protection measures 
channelized debris flow, 

rock slopes, 162-1 70 
Reinforced earth walls, 149 
Remote imagery, 28 
Retaining walls 

153,157-1 61 

gabion wall, 149-1 50 
reinforced earth wall, 149 
steel bin wall, 148 
timber cribs, 147 
types, 146 

Residual overburden, 34 
Resisting force, 7 
Revegetation, 188-204 
Riprap, 128,145,155,161 -162 

design of, 138 
revetments, 137 

grades, 91,186 
junctions, 184 

backcasting, 118-120 
balanced, 1 17 
full benching, 1 18,121 

Road 

Road benching 

,122,129 
multi-benching, 1 18,120,153 
sliverfills, 1 17,119 
techniques, 117-122 

backhoe construction, 1 14 
benching techniques, 1 17 
compaction, 1 16 
controlled blasting, 110 
critical gradients, 109 
culvert management, 126 
cut bank stability, 122 
cuts and fills, 1 12 
ditches, 125 
gully management, 130-1 36 
length reduction, 11 1 
outsloping, 126 
permeable fills, 129 
riprap revetments, 137 
sidecast, 108 
width reduction, 11 1 

Road construction 

Rock classification chart, 63 
Rock slopes 

anchors, bolts, and dowels, 1 
benches, 162 
cable and mesh, 164 
catch ditches, 168-1 69 
scaling and trimming, 163 
shotcrete and gunite, 165 

Rock-fill buttresses, 145-1 46 
Rockfalls, 162,164,1 68 

features of, 29 

66 
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Rotational failure, 140 Soil drainage 
Runout zone prediction, 158 classes, 68 

Sacrificial bridges, 136 
Scaling and trimming, 163 
Scouring, 16 
Sedimentary rocks, 9 
Seed mix, 192-1 93 
Seeding 

application methods, 189 
fertilization, 190-1 91 
guidelines, 190 
gully stabilization, 203 
mix criteria, 191 
mulch, 194 
rates of, 191 -1 92 
shrub establishment, 195 
site preparation, 188 
soil binders, 193 
timing of, 192 
vegetative methods, 197 

Seepage, 68 
Shotcrete, 165 
Skyline system, 92 
Sidecast 

failure, 108,113, 121,154 
gradients, 109 

Site levelling, 143 
Sliverfills, 109,117,119 
Slope 

gradients, 2, 44, 59 
processes, 2, 3, 59 
shape, 45 
surface configurations, 45 

Sloughing, 146 
Slumps, 2, 3, 9, 11, 32, 44, 50 

features of, 32 
slope configuration, 44 
susceptible terrain, 33 

Soil binders, 193 

quantitative indicators, 69 
Spillway, 155 
Squamish culvert, 129 
Stability hazard assessment 

analysis limitations, 83 
bedrock, 81 
chart, 76-77 
unconsolidated materials, 75 

channel linings, 155 
check dams, 153 
excavation, 140 
improvements to, 139 
model of, 107 
piles, 150 
plastic mesh reinforcement, 151 
retaining walls, 146 
rock-fill buttresses, 14 5 
slope drainage, 142 

Stabilization 

Steel bin wall, 148 
Stream fords, 184 
Structure and statigraphy, 

Subsurface piping, 183 
Surficial materials 

character of, 50, 57 
material classification, 52-53 
material types, 50-51 
particle shape & size, 52, 54 

Talus slope/deposits, 29, 50,165 
Tension fractures, 61, 65,145 
Terrain Classification 84-85, 87 
Texture, 49, 58 
Thru-cut drainage, 182,184 
Till, 57 
Timber crib, 148 
Two-way drainage, 182 

10, 64-65 
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Unrooted cuttings, 195 
Unstable rock, 81-82,121,162-171 

Vegetation 
hydrophytes, 70 
indicator plants, 72-73 
indicators of active move- 

ment, 70 
windthrow, 71 

Vegetative methods 
brush layering con- 

live staking, 197 
seed mixes, 210 
seeding, 188-1 97 
wattling, 197- 199 

struction, 200-202 

Walls (see Retaining walls) 
Water bars (see Cross ditches) 
Water flow 

control of, 186 
ladder/flume, 207-208 
road grades, 1 86-1 87 

Water, source area (see 
Drainage basin) 

Wattling, 197 
bundle preparation, 202 
installation, 198 

Windthrow, site conditions, 

Yarding, 107,111,130,135 
106 -1 32,126 
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