


APPENDIX B

PROOF OF CALCULATIONS
Stoke’s Law:
(1)  V=2r"gAp/90u
\% = Settling velocity (cm/s)
r = Radius of spherical particle (cm)

Acceleration due to gravity (cm/s?)

g =

Ps = Density of solid (spherical) particle (g/cm3 )

P = Density of liquid (g/cm®)

n = Viscosity of liquid (g/cms'l) (Pascal-second (Pa s))
Other:

d = Diameter of spherical particle (cm)

Shaw’s (1969) recalculation of settling velocity with fluid containing solid fraction:
2 Vi=V(1-B

Vs = Settling velocity within fluid containing solid fraction (cm/s)
F = Solid fraction of the liquid (e.g., 25% = 0.25 for F)

*NOTE: Viscosity is expressed as Pascal second (Pas). 1 Pas =10 Poise
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TABLES B1-B4: RESULTS FOR SETTLING VELOCITY FOR THE GREEN STREET INTRUSION

B1: GREEN STREET PARAMETERS:

Calculation

Number d r r g Ps P n F
GS1 15 7.5 56.25 981 3.35 2.5 2000 0.12
GS2 15 7.5 56.25 981 3.35 2.5 3550000 0.12
GS3 200 100 10000 981 3.35 2.5 2000 0.12
GS 4 200 100 10000 981 3.35 2.5 3550000 0.12
GS 5 15 7.5 56.25 981 3.35 2.5 803.52 0.12
GS 6 15 7.5 56.25 981 3.35 2.5 52 0.12
GS7 15 7.5 56.25 981 3.35 2.5 1000 0.12
GS 8 15 7.5 56.25 981 3.35 2.5 1950 0.12
GS 9 15 7.5 56.25 981 3.35 2.5 100000 0.12
GS 10 15 7.5 56.25 981 3.35 2.5 1548.52 0.12
GS 11 15 7.5 56.25 981 3.35 2.5 3548133.89 | 0.12
GS 12 200 100 10000 981 3.35 2.5 803.52 0.12
GS 13 200 100 10000 981 3.35 2.5 52 0.12
GS 14 200 100 10000 981 3.35 2.5 1000 0.12
GS 15 200 100 10000 981 3.35 2.5 1950 0.12
GS 16 200 100 10000 981 3.35 2.5 100000 0.12
GS 17 200 100 10000 981 3.35 2.5 1548.52 0.12
GS 18 200 100 10000 981 3.35 2.5 3548133.89 | 0.12
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B2: GREEN STREET RESULTS:

Cﬂs‘;ﬁ‘l‘,’“ Vem/s | Veemss | Vem/s | Vemmr | Vikm/hr | Vekm/day
GS 1 1 0 0.00 1035 001035 | 024850
GS2 0 0 0.00 0.01 0.00001 | 0.00014
GS 3 93 51 0.51 184074 | 1.84074 | 4417775
GS4 0 0 0.00 1.04 0.00104 | 0.02489
GS5 1 1 0.01 2577 002577 | 061853
GS 6 20 11 0.11 398.24 039824 | 9.55769
GS7 1 1 0.01 2071 0.02071 | 0.49700
GS 8 1 0 0.00 10.62 001062 | 025487
GS 9 0 0 0.00 021 0.00021 | 0.00497
GS 10 1 0 0.00 1337 001337 | 0.32095
GS 11 0 0 0.00 0.01 0.00001 | 0.00014
GS 12 231 127 127 458160 | 458160 | 109.96055
GS 13 3563 1967 | 1967 | 70797.68 | 70.79768 | 1699.14422
GS 14 185 102 1.02 368148 | 3.68148 | 8835550
GS 15 9 52 0.52 188704 | 1.88794 | 4531051
GS 16 2 1 0.01 36,81 003681 | 0.88355
GS 17 120 66 0.66 237742 | 237742 | 57.05803
GS 18 0 0 0.00 1.04 0.00104 | 0.02490
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B3: LOUIS LAKE PARAMETERS:

Calculation Number d r r g Ps P n F
LL1 30 15 225 981 335 | 2.85 2000 0.16
LL2 30 15 225 981 335 | 2.85 3550000 | 0.16
LL3 200 100 | 10000 | 981 335 | 2.85 2000 0.16
LL4 200 100 | 10000 | 981 335 | 2.85 3550000 | 0.16
LLS 30 15 225 981 335 | 2.85 803.52 0.16
LL6 30 15 225 981 335 | 2.85 52 0.16
LL7 30 15 225 981 335 | 2.85 1000 0.16
LL8 30 15 225 981 335 | 2.85 1950 0.16
LL9 30 15 225 981 335 | 2.85 100000 0.16
LL10 30 15 225 981 335 | 2.85 1548.52 0.16
LLI11 30 15 225 981 335 | 2.85 |3548133.89 | 0.16
LLI12 200 100 | 10000 | 981 335 | 2.85 803.52 0.16
LL13 200 100 | 10000 | 981 335 | 2.85 52 0.16
LL14 200 100 | 10000 | 981 335 | 2.85 1000 0.16
LL15 200 100 | 10000 | 981 335 | 2.85 1950 0.16
LL16 200 100 | 10000 | 981 335 | 2.85 100000 0.16
LL17 200 100 | 10000 | 981 335 | 2.85 1548.52 0.16
LLIS 200 100 | 10000 | 981 335 | 2.85 |3548133.89 | 0.16

CSB1 10 5 25 981 335 | 2.85 2000 0.44
CSB2 10 5 25 981 335 | 2.85 3550000 | 0.44
CSB3 10 5 25 981 335 | 2.85 803.52 0.44
CSB4 10 5 25 981 335 | 2.85 52 0.44
CSB5 10 5 25 981 335 | 2.85 1000 0.44
CSB6 10 5 25 981 335 | 2.85 1950 0.44
CSB7 10 5 25 981 335 | 2.85 100000 0.44
CSBS 10 5 25 981 335 | 2.85 1548.52 0.44
CSB9 10 5 25 981 335 | 2.85 |3548133.89 | 0.44
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B4: LOUIS LAKE RESULTS

C;lf;:izfn V cm/s Veiem/s | Vem/s Vim/hr | Vi km/hr km‘/](flay
LL1 1 1 0.01 19.62 0.01962 0.47097
LL2 0 0 0.00 0.01 0.00001 0.00027
LL3 55 24 0.24 872.16 0.87216 | 20.93191
LL4 0 0 0.00 0.49 0.00049 0.01179
LL5 3 1 0.01 48.84 0.04884 1.17226
LL6 47 21 0.21 754.76 0.75476 18.11416
LL7 2 1 0.01 39.25 0.03925 0.94194
LL8 1 1 0.01 20.13 0.02013 0.48304
LL9 0 0 0.00 0.39 0.00039 0.00942
LL10 2 1 0.01 25.35 0.02535 0.60828
LL11 0 0 0.00 0.01 0.00001 0.00027
LL12 136 60 0.60 2170.86 2.17086 | 52.10054
LL13 2096 932 9.32 33544.73 | 33.54473 | 805.07358
LL14 109 48 0.48 1744 .33 1.74433 | 41.86383
LL15 56 25 0.25 894.53 0.89453 21.46863
LL16 1 0 0.00 17.44 0.01744 0.41864
LL17 70 31 0.31 1126.45 1.12645 | 27.03473
LL18 0 0 0.00 0.49 0.00049 0.01180
CSB1 0 0 0.00 0.33 0.00033 0.00794
CSB2 0 0 0.00 0.00 0.00000 0.00000
CSB3 0 0 0.00 0.82 0.00082 0.01977
CSB4 5 0 0.00 12.73 0.01273 0.30546
CSB5 0 0 0.00 0.66 0.00066 0.01588
CSB6 0 0 0.00 0.34 0.00034 0.00815
CSB7 0 0 0.00 0.01 0.00001 0.00016
CSBS8 0 0 0.00 0.43 0.00043 0.01026
CSB9 0 0 0.00 0.00 0.00000 0.00000
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