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Unit Conversions to Know by Heart

1inch = 2.54 centimeters 1 gallon = 8.34 Ibs when specific gravity 1s 1.0
1 meter = 3.28 feet lkg=2.21bs
1 mile = 5280 feet
1 acre = 43,560 ft* 1% = 10,000 mg/L
1 m®=10.76 &* 1 mg/L =1 ppm
' 1 g/l =1ppb
1 galion = 3.785 liters
1 ft* = 7.48 gallons 1 day = 1440 minutes
1m’=35311 1 hp=0.746 kW
1 ftwater = 0.433 psi -1 gram = 15.43 grains

1 grain per gallon = 17.1 mig/L

Water Formulas

pounds per day = (concentration in mg/L)*(flow rate in mgd)*(8.34)

chlorine dose = demand + resid_ual

velocity = flow V=0

‘ area

flow rate = yolume Q=¥
time t

overflow rate = flow rate
area

weir loading rate = _ flow rate
feet of weir
(concentration 1)*(volume 1) = (concentration 2)*(volume 2) CiVi=GV,
(cone. 1)*(volume 1) + (Conc. 2)*(volume 2) = (conc. 3)*(volume 3} -
CiVi+ G Vo= C5Vs

horsepower = (flow in opm)*(lift in feet)
3960




Geometry
(volumes and areas)



Useful Geornetric Formulas

W Area = (Lengthy*(Width)

*Applies to sqguares and rectangles

Area=-H*r2
Area=11*r*y

* The radius, 1, is equal to one-half the diameter

Area = (Base)*(Height)
2

Volume = (Length)*(Width)*(Height)

Volume =II *+* * 1

Volume=JI]*r*r*h

Volume=11*r2*h
3

Perimeter = @*I )@

Or

Perimeter = (ID*(d) where d = diameter




TANK GEOMETRIES

1. The formula for calculating the volume of a wet well is:
a)V=L*W*C
byV=W*A*P
)V=W=*L*H
HV=W*H*D

2. The diameter of a wet well is 10 ft. If filled to a depth of 10 ft. It will contain
approximately:

a)2987 gal.

b)5872 gal.

¢)6024 gal.

d)10,602 gal.

3. Find how many gallons of liquid are in a tank which measures 40' long, 25" wide and
12" high.

a) 89760

b)79872

c)67859

d)90272

4. A cylindrical tank is 10 ft in diameter and 20 ft in height. What is the approximate
capacity in liters?

a)44,450 liters

b)31,030 liters

¢) 5,942 liters

d)4,445 liters

5. Approximately how many gallons would 600 ft of 6" pipe hold?
a) 740
b) 880
¢) 900
d)930

6. What is the volume of water (in gallons) in an upright 25 foot diameter cylindrical
tank with a water depth of 22 feet?

a) 10,794

b)13,750

c) 80,737

d)90,022

e) 102,850



7. A plant has a 90-ft diameter sludge tank with a sidewall depth of 20 f. The tank also
has a conical bottom that is 8 ft deep. The tank has a sludge liquid level of 15 ft
(sidewater depth). How many gallons of sludge liquid are in the tank?

a) 586,593

b)713,424

¢) 840,255

d) 1,093,936
?0perations Forum December 1998
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Boulder Operator School Water Math

Geometry

1. A clearwell is 50 feet long by 8 feet wide by 10 feet deep. What is the volume of the clearwell
in cubic feet?

Answer:; cft

2. A sedimentation basin has a surface area of 625 sft. If the basin can hold a maximum of 6250
cubic feet of water, how deep is the basin?

Answer: ft

3. A water storage tank currenty holds 323136 gallons. If the water depth in the tank is 12 feet,
what is the area of the tank is square feet?

Answer: ft

4. A clearwell is 30 feet long by 30 feet wide by 20 feet deep. What is the volume of the clearwell
in gallons?

Answer: gallons

5. The distribution system has 3 storage tanks. Each tank is 25 feet long by 15 feet long by 12
feet deep. What is the maximum storage volume of the distribution system in gallons?

Answer; gallons

8. A sedimentation basin is 25 feet long by 15 feet wide by 12 feet deep. Find the perimeter of
the basin in feet.

Answer: feet

7. The inside walls and bottom of a concrete tank must be painted. The floor of the tank is 25 feet
long by 15 feet wide. If the tank is 12 feet deep, how many square feet of area require painting?

Answer: square feet
8. Find the volume of a pipe that is 2 feet in diameter and 300 feet long.
Answer: cft

9. A water tank currently holds 528730 gallons. If the tank is filled to a depth of 25 feet, what is
the diameter of the tank?

Answer: feet
10. Find the length of 12-inch pipe required to hold 146.8 gallons.
Answer: feet

11. A round storage tank has a surface area of 78.54 square feet. The tank holds 1963.5 cubic
feet of water. What is the diameter of the tank?

Answer: feet

Sidney Innerebner, Ph.D., P.E.
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Boulder Operator School Water Math
12. The distribution system contains 2 large mains. Each main is 300 feet long and 15 inches in
diameter. How much water ¢an both mains hold? Express your answer in galions.

Answer; gallons

13. Find the perimeter of a round sedimendation basin if the diameter is 20 feet.

Answer: feet

14. A tank must be painted on all of the inside surfaces. The tank is round with an open top. If
the tank has a 10 foot radius, find the area to be painted in square feet. T he. 4ank. ts 15 & de@P.

Answer square feet

15. A 10 foot diameter tank has a conical bottom. The sidewater depth (top of cone to water
surface level) is 15 feet. The cone is 8 feet deep at its deepest point. What is the volume of the
cone in cubic feet?

Answer. cft

16. A 24 foot diameter tank has a conical bottom. The sidewater depth (top of cone to water
surface level) is 20 feet. The cone is 6 feet deep at its deepest point. How many gallons of water
are in the tank?

Answer: gallons

17. A round tank with a conical bottom holds293739 gallons. If the cone is 6 feet deep atits
deepest point and the diameter of the tank is 50 feet, what is the depth of the main part of the
tank?

Answer: feet

Sidney Innerebner, Ph.D., P.E.

%6


Tom Biesterfeld
Rectangle

Tom Biesterfeld
Rectangle


JOB JOB NC.
SHEET NO. OF
CALCULATED BY DATE
CHECKED BY DATE
SUBJECT

/4 V‘J@ff&
V={(se'XaXin)
V= Y000 of

2 V=l ke
V= /ﬁ’f&wﬁ‘

-
- ;"] - TN 7
6750 A~ GRSt f

B Yotz e be Ponptyiedd

G238 /30 ?ﬁfbﬁsf bef Jo 45200 of-

4

Volume = flrea - 4.
4/5 SO0 of = :f%:.’f‘fl < 4 fjﬁ o

Y Iz
ZLt0sE = Heeal

4 V=_lwo A
V=35 Y 25 Y20 )
V= /8000 oF

= \/z‘j"(_}{)\ f'}f?\u 45&3 C-\"‘ \3"@’%1 ::; : ;7/{ L‘.’. J{}kﬂ ;ﬁ&gﬁ
V“’" #; X{ S' ),/ /Cg,) )!t’?fﬁ.,« /5'&/5716,”? KF/C"F / S(—//S'?L'f;i’
\ = ] S00 of Pér’" Jorl £
6. Ferimeter = o0+ 20D
=2 a5 )Y 2Y S
P= 5 S0+ 2D
= AD
47

g“%



Tom Biesterfeld
Rectangle


JOB JOB NO.

SHEET NO. OF

CALCULATED BY DATE

CHEGKED BY DATE

SUBJECT

7z s ‘ Boalom of —ani /4 o are
Ao 5

A = FEsF

! i @ wells Like iz
| A= o L

A (s X 2 2)
— - f= S0 st

L R R L /‘I b‘j,u} C:_J
Qie:f /4 _2“ /o?Y X
A= éfm

AL A A G
V=t /"’“ 2w %1::%0’) é%«ém ags = |
V= YT oF

9 SDBYI0 aollors ld e 706858 oF
154 /’ # Ef j} Z ) /i(

V- 7t
1,685 8 et = Tr 2/ 95 )

"'\.mh"'

(y{, 3 (‘,;?‘{.‘,

89743 = A=

2ul



Tom Biesterfeld
Rectangle


JOB JOB NO.

SHEET NO. OF
CALCULATED BY DATE
CHECKED BY : DATE
SUBJECT

o Ak = IHF diametir e 005 vadis
VX /fﬁ/@m /- /9 G2 o
7 ﬂfg’

{”’?

)= 7"‘@?-,‘,,

/9.62 b = (TN os £+X0.< &)

5 =/ ﬁf/?f;é’&/m = J'Tn"'“
W Sk ,ﬂ; (i LIS el 2 os 0635 B radius
J »"i of st x;;:.:;/g

= Aret
\/ (7Y o0 s BV 70040)

V= 368.1¢6 <F ;
//f*‘iﬂ‘fi.

S4B,/ of [ Dmalas )7 5al /f . 55076 ?ffoﬁf?f‘;

g ¢4 Jf‘ ¥ / :;}//L., "?ﬁe’ T g‘f . f
¢

79



Tom Biesterfeld
Rectangle


JOB

JOB NO.
SHEET NO. OF
CALCULATED BY DATE
CHECKED BY DATE
SUBJECT

s FRocimete. = A
= (350 X %0 )
P~ G & 4

A TRNK fas o7 srzms

£

this tersdi & He P@(im&é@r ok e plrle

e
A
2

(3. 1/16) 54 A= T xS

78.577 #7 A= (3096 ) o X /5
Sr= 47,29 sF

T %Eiﬁ T Beoor = JESY g;f?
§¢/9¢ Vﬁ%’;‘“

3]

i

g

2
Nolume = Zr=n.
PSR- ToP BN
‘Xf 2 XSTOR)
i/

i

[

Torwe brume = 1751 £
= 2 3

13875 477



Tom Biesterfeld
Rectangle


JOB JOB NO.

SHEET NO. OF
CALCULATED BY DATE
CHECKED BY DATE
SUBJECT

2_@}*@ .
Y. - Ve = 77 ,izu
‘_5_. f/.;u:;’fg A fc-?fé*y?( 20 +
L6 = 9,097.8] 43

Vcﬂmf = ?‘m/‘aalél
5’563 1916 \{/oz I

LD ) AR

o4 78 it

5\

Torh V= 4647 8¢ PN
e L
953,59 £+

il

i

95259 H3 2Bl | o H S ~allrs,
] A U

I35 o / _ i ef .7/; 39, 970 +7
L ’ ! gf:‘%}:ﬁ{

%Zm/ ¥ z;ﬂ ﬁ;’?- # 7{?%{
NC
390k (320 25 Vo + (3 AES VUL

5@9?@%5= 17035 A 39;77

,

Q 7 - T ey e o d ey
e 7 e s e i A e ra

j G0~ DS / égm:? con Sl ST e ' ;

55 —?’/ =

"’ w"?' it

/5# R

S7



Tom Biesterfeld
Rectangle


Tank Geometries and Volumes

19. Find how many gallons of liquid are in a tank Wb_lch measures 40' long, 25" wide and
12'high.

a) 79872

b)67859

c)90272

dy89760

20. The diameter of a clear well 15 10 ft. If filted to a depth of 10 ft. It will contain
approximately:

a)2987 gal.

b)5872 gal.

¢) 6024 gal.

d) 10,602 gal.

21. A cylindrical tank is 10 ft in diameter and 20 ft in height. What is the ap}aroximate
capacity in liters?

a) 44,450 liters

b)31,030 liters

¢) 5,942 liters

d)4,445 liters

22. Approximately how many gallons would 600 ft of 6" pipe hold?
a) 740
b)880
c) 900
d)930

23” The effluent weir of a clarifier is located along the rim of a 60- ft diameter tank. What
is the approximate length of the weir?

a)2826 feet

b)377 feet

c) 188 feet

d)540 feet

24. The entire surface of a free-standing cylindrical tank with an exposed; flat bottorn
must be painted. The tank does not have a top cover. The tank is 50 mches in diameter
and 8 feet high. What is the total interior and exterior surface area to be painted?

a)237 square feet

b}105 square feet -

¢)245 square feet

d)118 square feet



25. What 1s the volume of water (in gallons) in an upright 25 foot diameter cylindrical
tank with a water depth of 22 feet?

a) 10,794

b)13,750

¢) 80,737

d)90,022

) 102,850

26. You are going to add 6" of coal to one of the filters in your plant, The filter measures
10"x 12". Each bag of coal contains 3 cubic feet, How many bags will yvou need to order?
a)32 bags -
b)60 bags
¢) 10 bags
d)20 bags
e) 15 bags

27. Your system has just installed 2,000 feet of 8" pipe. How many gallens of water will
it take to fill it?

2)5,115

h)521.4

¢)2,145

d)6,971

&)697.1

28. A plant has a 90-ft diameter storage tank with a sidewall depth of 20 ft. The tank
also has a conical bottorn that is 8 ft deep. The tank has a Hquid level of 15 ft (sidewater
depth). How many gallons of water are in the tank?

a} 586,593

b) 713,424

c) 840,255

d)112,334

29, The flow velocity in a 6-in. diameter pipe is twice that in a 12-in diametet pipe if both
 are carrying 50 gal/min of wastewater.

a) True

b)False
Operations Forum January 1997
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