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TABLE A-1

APPENDIX

CONVERSION

FACTORS

Metric conversion factors (U.S. customary units to S| units)

Muitiply the U.S. customary unit

To obtain the Si unit

Name Symbol By Symbol Name
Acceleration
feet per ft/s? 0.30482 m/s? meters per
second squared second squared
inches per in/s? 0.02542 mis? meters per
second squared second squared
Area
acre acre 0.4047 ha hectare
acre acre 4.0469 x 1073 km? square kilometer
square foot ft2 9.2903 x 1072 m? square meter
square inch in? 6.45162 cm? square centimeter
square mile mi? 2.5900 km? square kilometer
square yard yg? 0.8361 m? square meter
Energy
British thermal unit Btu 1.0551 kJ kilojoule
foot-pound (force) ft - Iby 1.3558 J jouie
horsepower-hour hp-h 2.6845 MJ megajoule
kilowatt-hour kW - h 36002 Kd kilojoule
kilowatt-hour KW - h 3.600 x 1054 J joule
watt-hour W-h 3.6002 kd kilojoule
watt-second W-s 1.0002 J joule
(continued)
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TABLE A-1
(continued)

Multiply the U.S. customary unit

To obtain the Sl unit

Name Symbol By Symbol Name
Force
pound force b, 4.4482 N newton
Flowrate
cubic feet per second f13/s 28317 » 1072 m/s cubic meters per second
gallons per day gal/d 43813 x 10 ° L/s liters per second
gallons per day gal/d 3.7854 x 1073 m3/d cubic meters per day
gallons per minute gal/min 6.3090 ~x 1075 m/s cubic meters per second
gallons per minute gal/min 6.3090 ~ 102 Us liters per second
million gallons per day Mgal/d 43.8126 L/s liters per second
million gallons per day Mgal/d 3.7854 x 103 mi/d cubic meters per day
million gallons per day Mgal/d 4.3813 » 1072 mi/s cubic meters per second
Length
foot ft 0.3048°8 m meter
inch in 2.544 cm centimeter
inch in 0.0254% m meter
inch in 25.44 mm millimeter
mile i 1.6093 km kilometer
yard yd 0.91442 m meter
Mass
ounce 0z 28.3495 g gram
pound b 45359 » 102 g gram
pound b 0.4536 kg kilogram
ton (short: 2000 ib) ton 0.9072 Mg (metric ton) megagram (10? kitlogram)
ton (long: 2240 Ib) ton 1.0160 Mg (metric ton) megagram (103 kilogram)
RO -
Power
British thermal units per second Biu/s 1.0551 kW kilowatt
foot-pounds (force) per second ft - lby/s 1.3558 w watt
horsepower hp 0.7457 kW kitowatt
Pressure (force/area)
atmosphere (standard) atm 1.0133 ~ 107 kPa (kN/m?) kilopascal (kilonewtons per square meter)
inches of mercury (60°F) in Hg (60°F) 3.3768 ~ 10° Pa (N/m?) pascal (newtons per square meter)
inches of water (60°F) in H,O (60°F) 2.4884 x 10° Pa (N/m?) pascal (newtons per square meter)
pounds (force) per square foot Iy /ft2 47.8803 Pa (N/m?) pascal (newtons per square meter)
pounds (force) per square inch Ity /in? 6.8948 ~ 103 Pa (N/m?) pascal (newtons per square meter)
pounds (force) per square inch Ity /in? 6.8948 kPa (kN/m?) kilopascal (kilonewtons per square meter)
Temperature
degrees Fahrenheit “F 0.555(°F - 32) °C degrees Celsius (centigrade)
degrees Fahrenheit “F 0.555(°F 1 459.67) K degrees Kelvin
Velocity
feet per second fi/s 0.30482 m/s meters per second
miles per hour mi/h 4.4704 ~ 10 '@ m/s kilometers per second
Volume
acre-foot acre-ft 1.2335 ~ 103 m3 cubic meter
cubic foot ft3 28.3168 L liter
cubic foot 13 28317 x 1072 m3 cubic meter
cubic inch in® 16.3871 cm? cubic centimeter
cubic yard yd3 0.7646 m3 cubic meter
gallon gal 3.7854 x 1073 m3 cubic meter
gallon gal 3.7854 L liter
ounce (U.S. fluid) 0z (U.S. fluid) 2.9573 ~ 10 2 L liter

4 Indicates exact conversion.
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TABLE A-2

Metric conversion factors (St units to U.S. customary units)

Multiply the Si unit

To obtain the U.S. customary unit

Symbol By Symbol ~ Name
Name ) - i e e
Acceleralion 2 3.2808 ft/s? feel per second squared
melers per second squared m/&»2 293701 is2 inches per second squared
meters per second squared /s :
Area 2 ha 24711 acre acre
hectare (10,000 m*) crm? 0.1550 in? square inch
square centimeter m? 0.3861 mi2 square mite
square kitometer i £47.1054 acre acre
square kilometer o 10.7639 fi2 square fool
square meter 2 11960 yd2 square yard
square meter
Energy wJ 0.9478 Blu British thermal unit
kilojoule J 27778 » 10 7 kKW - h kilowatt-hour
joule J 0.7376 ft - by foot-pound (force)
joule J 1.0000 W-s watt-second
joule J 02388 cal calorie
joule J 27778 ~ 10 4+ KW-h kilowalt-hour
kilojoule KJ 0.2778 W-h watt-hour
kilojoule MU 03725 hp-h horsepower-hour
megajoule
Force N 0.2248 it pound force
newton
Flowrate ( il 264.1720 gal/d gaflons per day
(:ubl.c meters pet df’y miid 26417 ~ 10 4 Mgal/d million gallons per day
cubic meters per day - 35.3147 1B3fs cubic feet per second
cubic meters per second ”‘a/b o> 5245 Mgalid million gallons per day
cubic meters per second ma/s 0 Vmi allons per minute
) ) . ma/s 15,850.3 gal/min 9
cubic meters per second M
liters per second L/s 22,824.5 gal/d galions per day
liters per second L/s 0.0228 Mgal/d million gailons per day
liters per second L/s 15.8508 gal/min gallons per minute
Length
centimeter cm 0.3937 in inch
kilometer km 0.6214 mi mile
meter m 39.3701 in inch
maeter m 3.2808 ft foot
meter m 1.0936 yd yard
millimeter mm 0.03937 in inch
Mass
gram g 0.0353 0z ounce
gram g 0.0022 b pound
kilogram kg 2.2046 b pound
megagram (10° kg) Mg 1.1023 ton ton {short: 2000 Ib)
megagram (10° kg) Mgy 0.9842 ton ton (long: 2240 Ib)
Power
kilowatt kW 0.9478 Btu/s British thermal units per second
kilowatt kw 1.3410 hp horsepower
waltt w 0.7376 ft - lby/s foot-pounds (force) per second
Pressure (force/area)
pascal (newtons per square meter) Pa (N/m?) 1.4504 ~ 10 * Iby/in? pounds (force) per square inch
pascal (newlons per square meter) Pa (N/m?) 2.0885 ~ 10 2 b2 pounds (force) per square foot
pascal (newtons per square meter) Pa (N/m?) 29613 x 10 4 in Hg inches of mercury (60°F)
pascal {(newtons per square meter) Pa (N/m?) 4.0187 x 10 3 in H,O inches of water (60°F)
kilopascal (kilonewtons per square kPa (kN/m?) 0.1450 Ib,/in? pounds (force) per square inch
meter)
kilopascal (kilonewtons per square kPa (kN/m?) 0.0099 atm atmosphere (standard)
meter)
Temperature
degrees Celsius (centigrade) “C 1.8(°C) +32 °F degrees Fahrenheit
degrees Kelvin “K 1.8(°K) - 459.67 °F degrees Fahrenheit

(continued)
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TABLE A-2

(continued)

To obtain the U.S. customary unit

Muitiply the S! unit

Name

By

Symbol

Name

Symbol

Velocity

miles per hour

mi/h
ft/s

2.2369
3.2808

km/s

kilometers per second
meters per second

feet per second

s

Volume

cubic inch

3
f3
yd?
gal
acre - ft

in

0.0610
35.3147

cubic foot

cubic yard
gallon

1.3079
264.1720
8.1071 ~ 10 9

acre - foot
gallon

= Tl T T =

cubic centimeter
cubic meter
cubic meter
cubic meter
cubic meter

liter

liter
liter

gal

0.2642
0.0353
33.8150

—

cubic foot

nf}

ounce (U.S. fluid)

0z

Conversion factors for commonly used wastewater
treatment plant design parameters

To convert, multiply in direction shown by arrows

U.S. units — — St units
acre/(Mgal/d) 0.10689 9.3536 ha/(103md/d)
Btu 1.0551 0.9478 kJ

Btu/lb 2.3241 0.4303 kdikg
Btu/ft? - °F - h 5.6735 0.1763 W/m2 - °C
bu/acre - yr 2.4711 0.4047 bu/ha - yr
ftzh 0.3048 3.2808 m/h

ft/min 18.2880 0.0547 m/h
ft2/capita 0.0929 10.7639 m2/capita
ft3/capita 0.0283 35.3147 m3/capita
f3/gal 7.4805 0.1337 m3/m?

ft3/ft - min 0.0929 10.7639 m3/m - min
f#t3/1b 0.0624 16.0185 m3kg
t2/Mgai 7.04805 x 1073 133.6805 m3/10%m3
#2:Mgal - d 407.4611 0.0025 m2/10°m?° - d
#3142 - h 0.3048 3.2808 m3/m?2 - h
#3110% gal - min  7.04805 « 1073 133.6805 m3/m® - min
ft3/min 1.6990 0.5886 m3/h

f3/s 2.8317 « 1072 35.3145 mi/s

f3/10° #3 - min 0.001 1.000.0 m3/m?3 - min
gal 3.7854 0.2642 L

gal/acre - d 0.0094 106.9064 m/ha - d
gaifft - d 0.0124 305196 m3/m - d
gal/ft? - d 0.0407 24.5424 mé/m? - d
gai/ft? - d 0.0017 589.0173 m3/mé - h
galift? - d 0.0283 35.3420 Lm? - min
gabft?  d 10.7458 24542 « 1072 Lm?-d
gal/ft?  min 2 4448 3.4090 m¢h

gai/ft? - min 10.7458 0.0245 L'm? - min
gal/ft? - min 58.6740 2.0170 m3/m? - d
gal/min - ft 12.4193 3.052 < 107%  Lmin-m
hpi10° gal 0.1970 5.0763 KW/m?3
Ap/10° 8 26.3342 0.0380 kW/10° m3
in 25.4 3.9370 < 1072 mm

in Hg (60°F) 3.3768 0.2961 kPa Hg (60°F)
b 0.4536 2.2046 kg

ib/acre 1.1209 0.8922 kg/ha
1b/10° gal 0.1198 8.3452 kg/m?

tb/hp - h 0.6083 1.6440 kg/kW - h
Ib/Mgal 0.1198 8.3454 g/m®
Ib/Mgal 1.1983 x 107* 8345.4 kg/m®

Ib/tt2 4.8824 0.2048 kg/im?
Ibv/in? (gage) 6.8948 0.1450 kPa (gage)
b/t - h 16.0185 0.0624 kg/m® - h
lb/10% 3 - d 0.0160 £2.4280 kg/m? - d
Ib/ton 0.5000 2.0000 kg/tonne
Mgal/acre - d 0.9354 1.0691 mi/m? - d
Mgal/d 3.7854 x 103 0.264 x 1073 m/d
Mgal/d 4.3813 x 1072 22.8245 mé/s
min/in 3.9370 0.2540 min/10%2 mm
tons/acre 2.2417 0.4461 Mg/ha

yd® 0.7646 1.3079 md
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TABLE E-1

Dissolved-oxygen concent
salinity (barometric perssu

£0-OXYGEN CONCENTRATION IN WATER

ration in

water as a function of tem
re = 760 mm Hg)?

perature and

oxygen concentration, mg/L

alinity, parts per thousand

o | 1480 14N 1364 13.18
;. 1a20 1373 13 12.83
o I 13814 13.36 12.91 12.49
5 | 1345 1300 1258 12.16
4 | 1309 1287 12025  11.85
5 | 1276 1234 1194 11.56
5 . 1244 1204 1185 11.27
> yo43  117a 1137 1100
3 | 1183 11.46  11.09 10.74
g ! 1155 11.19 10.83 10.49
o . 128 1092 1058 10.25
;1 | 1102 1087 1034 10.02
1o | 1077 1043 10M 9.80
43 | 1053 1020 9.89 9.59
44 1029 9.98 9.68 9.38
5 1 10.07 9.77 9.47 9.19
16 986 9.56 9.28 9.00
17 3.65 9.36 9.09 8.82
18 9.45 9.17 8.90 8.64
19 326 3.39 3.73 8.47
a0 | 9.08 3.81 8.58 8.31
21 8.20 8.64 8.39 8.15
22 8.73 8.48 8.23 8.00
23 | 856 3.32 8.08 7.85
24 8.40 8.16 7.93 7.7
25 - 8.24 8.01 779 757
o6 | 8.09 737 785 7.44
7 795 773 7.51 7.31
g |  7.81 7.59 7.38 7.18
g . 787 ;a6 726 708
g @ 754 7.33 714 5.94
3 7.4 7.21 702 5.83
30 | 729 7.09 6.90 6.72
a3 747 6.98 6.79 6.61
34 | 7.08 6.86 6.68 6.51
35 \ 6.93 675 6.58 6.40
36 | 6.82 8.65 6.47 .31
37 | 6.72 6.54 8.37 8.21
ag | 6.81 6.44 6.28 6.12
3g | 6.51 6.34 5.18 6.03
0 | 641 525 609 594
olved G

a grom Colt, Ju: “Computation of Diss
Pressure,” American Fisheries Society

Special Publicatio

12.74
12.40
12.07
11.76
11.47
11.18
10.91
10.65
10.40
10.16
9.93
9.71
9.50
9.30
9.10
8.1
8.73
8.55
8.39
8.22
8.07
7.91
777
783
7.48
7.36
7.23
7.10
6.98
6.87
6.75
5.65
6.54
8.44
6.33
6.24
6.14
6.05
5.96
5.87
5.79

12.31
11.98
11.67
11.38
11.09
10.82
10.56
10.31
10.07
9.84
9.62
g9.41
9.21
9.01
8.82
8.64
8.47
8.30
8.14
798
7.83
7.69
<54
7.41
7.28
7.15
7.08
8.91
8.79
6.68
6.57
8.47
.36
6.26
8.17
6.07
5.98
5.89
5.81
5.72
5.64

as Concentrations 0 water as Funct
n 14, Bethesda, MD, 1984.

11.90
11.58
11.29
11.00
10.73
10.47
10.22
9.98
9.75
9.53
9.32
9.12
8.92
8.74
8.55
8.38
8.21
8.05
7.90
7.75
780
7.46
7.33
7.20
7.07
6.95
5.83
8.72
3.61
6.50
6.39
5.29
8.18
8.10
6.01
5.92
5.83
5.74
5.66
5.58
5.50

11.50
11.20
10.91
10.64
10.38
10.13
9.89
9.66
9.44
9.23
9.03
3.83
8.65
8.47
8.30
8.13
7.97
7.81
7.66
7.52
7.38
7.25
7.42
8.99
8.87
6.75
5.64
6.53
6.42
6.32
6.22
6.12
6.03
5.94
5.85
5.76
5.68
5.59
5.51
5.44
5.36

‘ s
t
- Temp, 5
| P 0 5 10 15 20 25 30 35 40 45

11.11
10.83
10.55
10.29
10.04
9.80
9.57
9.35
9.14
8.94
8.75
8.56
8.38
8.21
8.04
7.88
7.73
7.58
T.44
7.30
7.04
6.91
3.79
5.68
6.56
6.46
6.35
6.25
6.15
6.05
5.96
5.87
5.78
5.69
5.61
5.53
5.45
5.37
5.30
5.22

- —
| Dissolved-

10.74
10.46
10.20
9.95
9.71
9.48
9.27
9.06
8.85
8.66
8.47
8.30
8.12
7.96
7.80
7.65
7.50
7.36
7.22
7.09
6.96
6.84
6.72
5.60
5.49
6.38
6.28
6.17
5.08
5.98
5.89
5.80
5.71
5.63
5.54
5.46
5.39
5.31
5.24
5.16
5.09

e

ions of Temperature, Salinity, and
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TABLE E-2

Dissolved-oxygen concentration i
/ n water as a f i
and barometric pressure (salinity = 0 ppt)? unction of temperature

Dissolved-oxygen concentration, mg/L
Tomp. Barometric pressure, millimeters of mercury
C 735 : 740 745 750 755 760 765 770 775 780
(13 :g;g :4.22 14.31 14.41 14.51 14.60 14.70 14.80 14.89 14.99
; 13,36 1222 }ggi 1221 14.10 14.20 14.29 14.39 14.48 14.57
. A ) 63 1372 1381 1390  14.00 ' '
. . . 14.
i ggg 12.09 13.18 13.27 13.36 13.45 13.53 13.62 13 23 1;;8
: 12.33 12.‘712 Egg 12.92 13.01 13.09 13.18 13.27 13.35 13.44
. . . .59 12.67 12.76 12.84 12.9 . .
. . .93 13.
s 1?32 12.11 12.19 12.27 12.35 12.44 12.52 12.60 12 g; 12;2
! 11.44 11.&_!0 11.?9 11.97 12.05 12.13 12.21 12.29 12.37 12.45
: 11A15 1.52 11.60 11.67 11.75 11.83 1.9 11.99 12.07 12.15
. 10Ago 11.24 11.32 11.40 11.47 11.55 11.63 11.70 11'78 11.86
5 19.55 10.98 11.05 11.13 11.20 11.28 11.35 11.43 11.50 11'58
I 10.41 181: :829 10.87 10.94 11.02 11.09 11.16 11.24 11A31
. . .55 10.62 10.69 10.77 10.84 . '
13 10.17 10.24 10.31 10.38 l . gl 1074 1o
. . 10.486 10.53 10.860 10.86
14 9.95 10.02 10.09 10.16 1 . p 1050 lpys
. . 0.23 10.29 10.36 10.4
15 9.73 9.80 9.87 9.94 1 ' o el 104
. .94 0.00 10.07 10.14 10.21
! > 0 . . 10.27 10.34
[ o3 am e as os se oz am ses o4
. . . . . 9.72 9.78
18 9.14 9.20 9.26 9.33 ooe o
. . 9.39 9.45 9.52 9
. 9.26 . .58 9.64
. g?g Zg; 3.07 9.14 9.20 9.26 9.32 9.39 3.45 g;
x a‘éo 8.56 8.39 8.%5 9.02 9.08 3.14 3.20 9.28 9.32
59 8.43 8. a.,_g 8.78 3.24 8.90 3.36 3.02 9.08 3.14
25 3'27 2;:93 g;; 8.61 8.67 8.73 8.79 8.84 8l90 556
. . . 8.44 8.50 8.56 8.62 . -
24 8.11 8.17 3.23 8.29 ‘ l iy g e
8 7 . . 3.34 8.40 8.46 8.51 5
gg ;:g 323 ?/gg 8.13 8.19 8.24 8.30 8.36 :z: :23
. . . 7.98 8.04 8.09 8.15 . '
27 7.68 7.73 7.79 7.84 . ‘ i 52 ol
7 . . . 7.89 7.95 8.00 8
28 7.54 7.59 7.65 7.70 7 ‘ o Tor o2
. . . 7.75 7.81 7.86 7
- & 7 . 91 7.97 .
> ;g; /7;2 ;g; ;ZZ 7.62 7.67 7.72 7.78 7.83 g gg
. . . . 7.49 7.54 7.59 7 7.
x . .64 7.69
o ;;2 ;.21 7.26 7.31 7.36 7.41 7.46 7.51 7.46 ;;Z
2, 7os 78 11 719 724 729 734 739 744 7.49
o 5‘80 6‘35 égg ;g; ; 12 . 717 7.22 7.27 7.31 7v36
i . . . . .00 7.05 7.10 7 '
35 . 669 6.74 6.79 6.84 ‘ 05 ro8 T
; . . . 6.89 6.93 6.98
36 :  6.59 6.63 6.68 6.73 . 500 bor To1
: . . . 6.78 6.82 6.87
37 | 6.48 6.53 6.57 6.6 . oo ol 500
5 . . .82 6.67 6.72 6.76
38 | 6.38 6.43 6.47 6 . s oo >80
‘ . . 52 6.56 6.61 6.66
» . . 6.70 6.75 6.80
o ‘ gfg ggg 6.37 6.42 6.46 6.51 6.56 6.60 6.65 6.69
‘ . . 6.27 6.32 6.36 6.41 6.46 6.50 6.55 6'59

i L . N
rom Coit, J.: “Computation of Dissolved Gas Concentrations in

Water as Functions of Temperature, Salinity, and

Pr, N . . . .
Nessure. American Fisheries Society Special Publication 14, Bethesda, MD, 1984
ote: ppt = parts per thousand
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- AU 250,000 15
- 114172 65,000 13
B I TN 25,000 13

[ vy v
298142011 BOD, Loading fifaseiulugquiitilumiiae kg BOD/3u (10 Azuuw)

fmua - $1lsznns luwadadios 300,000 U
- “lutjnﬁﬁaﬂdnﬁﬂmﬁqum 20,000 7

- Unit BOD, Loading - iU 30 gBODs/ﬂu.’S'u

- N3 200 gBOD,/A2.7u

- AU 1.30 gBOD,/13.5u

STRC AL 0.50 gBop,/15.5u

- Urban Runoff 20 gBODs/hli' A
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