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2
cmsecC
- . . - - - . _ 3
ic viscosity 1 centipoise Specific weight of water = 62.4 Ibs/ft
itic viscosity 1 centistoke Typical barometric pressures
sea-level ~14.7 psi
Denver ~12.2 psi
Mt. Everest ~4.9psi
lcentipoise = ———
cm sec
-6
1.01325x10° ¢
latm = -
cmsec
Diescripthon of Ana C
TABLE 2.1. Saturation humidity of air (grams per cublc meter) Business
f e ; (70-0.95
| Temperature ° C Hurnidity Neighborhoad 0/50-0.70
—25 703 Resichential
Wm -EE 1.074 Single-family 030050
-15 1.60% hultiunits, detached [EE A ]
=110 2.358 Multiunits, aached e0-0.75
5 3.407 | Residential suburban 0.25-0.40
i} 4 574 | Aparbmend 50070
5 6797 ' Indussrial
10 ¥.399 | Light (50080
15 12.83 | Heawy (L0050
A e 17,30 I Parks, cemeleries G025
25 23.03 Playpgrounds LR L]
30 30.38 Railroad yard H-0.35 |
SOIURCE:  Wandbook of Chemiainy and Fhyyics (Clee- Unimprowved . 10-0.30 :
lawdd, Ohin: O Poblishing Company, 19761 |
Character of surface
Pavemiend
Asphalt and concrele (LA0-0.95
Brick r0-0.485
TABLE 2.2. Class-A land pan coefficients for midwesiern United Sates Riafs " 0.7 5-0.95
i — Lawmns, sandy sail
| January 062 July o.7e Flal, wp o 2% gradde (050,140
February 072 AR 075 Mverage, I%—7% grade A-L15
March orr Seplambaer (K] Steep, over T 01 50,20
Agpril 07y Oty 0.6% Lawms, heawy soil
May .78 Mowenmber 0.63 Flat, up o 2% grade 013007
June 77 Decemiber 0.58 Average, I%—7% grade L1E-0.22
Annual 0.75 Steep, over 7% 025035
SEHSRCE. W ). Roberts st 1 B Stall, lliecss Stase Water Suress Repn of SOURCE: Aswwican Socisty of Civil Ergineen, Manusk sl Repots ol
iverstiganon 57, 1967 Engisswring Practice b 37, 1970

The velocity of flow s dependent upon the amount of foiction
between the water and the stream channel, Smoother channels will have less
friction and, hence, fasier flow, Chanrel roughness contributes to twrbulence,
which dissipaies energy and reduces flow velocity. The following values foe i
are typical:

mauntain streams with rocky beds: 0.04-0.05
winding natural streams with weeds: 0035
natural streams with litlle vegelation: 0,025
straight, urdined earth canals: 0020
smoothed concrete: 01
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Impermeable

Element H C N O |Na| Mg | Al| S cl K Ca
Atomic weight | 1 12| 14|16 | 23| 29 |27 | 32| 355 | 39 40
A+ Bl (-1,
+Bln
N AT R R
JorL, < n b 1 ﬁ + &
n R R
-1
W.m:ua_f:!f
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h
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Complementary Error Function (erfc)
2 '
etf (f) = —-J e~ de
L a

el (—f) = —erf §
erfc (f) = 1 — erf ()

B erf (§) . erfc ()
0 0 1.0
0.05 0.056372 0.943628
0.1 0.112463 0.887537
0.15 0.167996 0.832004
0.2 0.222703 0.777297
025 0.276326 0.723674
0.3 0.328627 0.671373
0.35 0.379382 0.620618
0.4 - 0.428392° 0.571608
0.45 0.475482 0.524518
0.5 0.520500 0.479500
055 _ 0.563113 0436677
0.6 0.603856 0.396144
0.65 0.642029 0.357971
0.7 0.677801 0.322199
0.7% 0.711156 0.288844
08 0.742101 0.257899
085 0.770668 0.229332
09 0.796908 0.203092
0.95 0.820891 0.179109
1.0 0.842701 0157299
1.1 0.880205 _0.119795
1.2 0.910314 0.089686
1.3 | 0.934008 0.065992
1.4 0.952285 0.047715
1.5 0.966105 . 0.033895
1.6 0.976348 0.023652
1.7 0.983790 0016210
1.8 0.989091 0.01090%
1.9 0.992790 0.007210
20 0.995322 0.004678
2.1 0.997021 0.002979
22 0.998137 0.001863
2.3 10998857 0.001143
2.4 0999311  0.000689
25 0.999593 0.000407
2.6 0.999764 0.000236
27 0.999866 0.000134

- 28 0.999925 0.000075
2.9 0.999959 0,000041
3.0 0.999978 0.000022
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u Wi} 1 Wi} H Wiu) H Wi}
1% 107 2245 7 X 1078 15.60 4% 1677 8,55 1% 1677 4.04
2 2176 8 15.76 5 §.33 2 3.35
3 21.35 9 15.65 6 G.14 3 2.56
4 21.06 1x1077 15.54 7 8.99 4 2.68
5 201,84 yl 14.85 8 8.86 5 247
6 20,66 3 14.44 g 8.74 & 2.30
7 20.50 4 14.15 1 %107 8.63 7 2,15
8 20.37 5 13.93 2 794 8 2.03
g 20.25 6 13.75 3 753 G 1.97
1% 107 20.15 7 13.60 4 725 1 x 1t 1,423
2 19.45 ) 13.46 5 702 2 1,223
3 19.05 9 13.34 6 6.84 3 (1.606
4 18.76 1318 1324 7 £.69 4 0702
5 18.54 2 12.55 8 635 5 (1.560
6 18.35 3 12,14 9 6.44 & 0.454
7 18.20 4 11.85 1% 107 6.33 7 0.374
8 18.07 5 11.63 yi 5.64 8 3.311
9 17.95 6 11.45 3 5,23 & 0.260
1% 10678 17.84 7 11.29 4 4,95 L (.219
Vi 17.15 8 11.16 5 4,73 2 (0.049
3 16.74 9 11.04 6 4,54 3 0.013
4 16.46 1% 10677 10.94 7 4.36 4 (.004
5 16.23 2 10.24 8 4.26 5 G.001
6 16.05 3 g.84 9 4.14
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Carbonate Equilibrium Constants as a Function of Temperature

T, °C Km K, Ko Ksp
5 3.02x 107 | 2.75x 10™ | 8.13x 10°
10 3.46 x 10" | 3.24x 10" | 7.08 x 107
15 3.80x 107 | 3.72x 10" | 6.03x 107
20 417 x 107 | 417x 10" | 5.25x 107
25 | 1.58x10° | 4.47x10" | 468x 10" | 4.57 x 107
40 5.07 x 107 | 6.03x 10™ | 3.09x 10°
60 507x 107 | 7.24x 10" | 1.82x 107

« _[H.CO.] _[HIMHCO, ] _[H'][CO; "]

"TCco,l, ' [H,CO,l >~ [HCO, ]

Ksp = Solubility product for CaCOs;
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