15 Examination Questions

1. What is the area of a rectangle 11.8 x 3.3 ft? Basic
a. 19.5 sq ft.
b. 30.2 sq ft.
c. 38.9sqft.
d. 79.8 sq ft.

2. A triangle has its base 8 1/3 ft, and its height is 3 3/5 ft.
Compute its area. Basic
a. 15 sq ft.
b. 18 sq ft.
c. 25 sq ft.
d. 30sqft.

3. A circle has a radius of 8 ft. Compute its area to the clos-
est square foot. Basic
a. 128 sq ft.
b. 185 sq ft.
c. 201 sq ft.
d. 250sq ft.

4. The effluent weir is located along the rim of a 60-ft diau:
clarifier. What is the approximate length of the weir?  Basic
a. 188 ft.
b. 248 ft.
c. 562 ft.
d. 1,130 ft.
e. 2,032 ft.

5. What is the surface area of a trickling filter 40 ft in diam?
a. 126 sq ft. Basic
b. 422 sq ft.
c. 630sq ft.
d. 1,120 sq ft.
e. 1,256 sq ft.

6. The volume of sludge in a sludge storage tank 14 ft in
diam and 20 ft deep is about Basic
a. 900 cu ft.
b. 2,000 cu ft.
c. 3,100 cu ft.
d. 4,200 cu ft.

7. A circular digester has the dimensions and bottom shape
shown in the sketch. Basic

A

Area of acircle =22R* R=10 C =

7 T

Volume of a cylinder = 22 R*h 20 w
7

Volume of a cone =1/3 [2 R*h) & ~—= ’
7

1. Find the surface area of the roof, assuming that it
is flat. (Answer will be in square feet.)
a. 31.4.
b. 62.8.
c. 314.
d. 512




2. Find the volume of the cone at the bottom of the
tank.

a. 1,570.
b. 1,140.
c. 927.
d. 523.

8. Find the volume of a 100-ft diam tank, 12 ft deep. Basic

a. 94,200 cu ft.
b. 98,600 cu ft.
c. 103,300 cu ft.
d. 285,200 cu ft.
e. 572,000 cu ft.

9. A plant effluent flowing at a rate of 2 mgd contains 15
mg/1 solids. How many pounds of solids will be discharged
per day? Advanced
100 1b/day.
150 Ib/day.
180 1b/day.
220 lb/day.
250 1b/day.

10. Calculate which of the two sewer lines below would be
most likely to contribute the most infiltration. Basic
a. 2,000 ft long, 8 in. diam with 4-ft lengths.
b. 1,800 ft long, 12 in. diam with 5-ft lengths.

11. Eight boxes of packing (for pumps) were delivered, and
the invoice showed $15.93 each. What is the total cost of
packing? Basic
$100.24.
$106.34.
$109.31.
$111.51.
e. $127.44.

12. What is the approximate volume of a settling tank that
is 30 ft long, 10 ft wide, and 8 ft deep? Basic
a. 17,950 gal.
b. 22,300 gal.
c. 15,000 gal.
d. 24,000 gal.

13. If the sludge level in a digester 30 ft in diam is lowered
1 ft, how many square feet of sludge bed area would be
necessary to cover the bed to a depth of 12 in.? Basic

132.
157.
314.
706.
831.

14. If the sludge bed is 15 ft square, how many inches will
the above digester be drawn down to fill the bed to a depth
of 12 in.? Basic
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15. 4 mg/] of chlorine are added continuously to a waste-
water flow that averages 5 mgd. How much clorine will be
used in 30 days? Advanced

a. 5.000lb.
b. 3,000 Ib.
c. 1,500 Ib.
d. 15,000 Ib.

16. The cross sectional area of an 8-in. pipe is how many
times as great as the cross sectional area of a 4-in. pipe?
a. 2. Advanced

b. 4.
c. 6.
d. 8.

17. An average chlorine dosage applied to plant effluent is
8.0 mg/l, and the average plant flow is 2.0 mgd. How many
pounds of chlorine are used every day? Advanced

a. 161b.
b. 321b.
c. 133 1b.
d. 2321b,
e. 3321b.

18. The number of pounds of BOD from a sewer discharging
20 mgd of waste at 150 mg/1 BOD is about Advanced

a. 25,000 lb.
b. 125,000 lb.
c. 150,000 lb.
d. 40,000 1b.

19. A stream has a DO of 8 mg/] and flow of 60 cfs. How
many pounds of oxygen are available for waste assimilation
if a 4-mg/1 residual is required? Advanced

a. 5,0101b.
b. 1,290 Ib.
c. 3,8801b.
d. 3.2001b.

20. The volume of wastewater from a community was meas-
ured to be 600,000 gpd and the 5-day BOD to be 250 mg/I.
The pounds of 5-day BOD contained in the wastewater per
day were Advanced

a. 5,0001b.

b. 2,500 1b.

c. 1,250 ]b.

d. 1,500 lb.

21. Raw wastewater enterin ga primary settling tank con-
tains 300 mg/l of SS. The effluent contains 200 mg/1 of SS.
The flow was 120,000 gal during the day the solids tests were
made. How many pounds of solids, dry weight, were re-
moved by settling? Advanced

a. 3001b.

b. 2151b.

c. 1001b.

d. 831Ib.




22, A lagoon with a surface area of 450,000 sq ft is to be
placed into operation. To prevent odor problems, the con-
sulting engineer recommends that the pond be filled to a
depth of 6 in. with water from a nearby stream. Assuming
the lagoon to have straight sides, how many million gallons
of water will be required? Advanced

a. 1.26 mil gal.

b. 1.68 mil gal.

c. 2.02 mil gal.

d. 3.14 mil gal.

e. 4.50 mil gal.

23. A community has wastewater stabilization ponds with a
total area of 15 acres (650,000 sq ft). What rate of liquid loss
by evaporation and percolation into the soil would equal the
rate of inflow of 120,000 gpd? Advanced

a. 0.205 in./day.
b. 0.462 in./day.
c. 1.60in./day.

d. 0.295 in/day.

24. The raw wastewater entering a primary settling tank con-
tained 250 mg/] of SS. The effluent from the same tank con-
tained only 100 mg/1 SS. The flow was 500,000 gal during the
day. (One gal=8.34 1b.) Advanced
Calculate the number of pounds of solids (dry weight) that
were removed by settling.

62.5.

75.0.

150.0.

625.0.

None of the above.
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25. What is the volume of a settling tank 100 ft long, 25 ft
wide, and 8 ft deep? Basic
16,000 cu ft.

b. 20,000 cu ft.
c. 25,000 cu ft.
d
e

w

. 36,200 cu ft.
. 56,400 cu ft.

26. Find, to the closest tenth of a cubic foot, the volume of a
cylinder with a radius of 5 ft and height of 8 ft.  Advanced
251.3 cu ft.
328.3 cu ft.
451.3 cu ft.
628.3 cu ft.

o o

27. Find, to the closest cubic foot, the volume of a cone with
a radius of 8 ft and and altitude of 12 ft. Advanced
84 cu ft.

256 cu ft.

502 cu ft.

804 cu ft.
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28. Find, to the closest tenth of a cubic foot, the volumé of
a sphere with a radius of 2 ft. Advanced

a. 25.1 cu ft.
b. 33.5 cu ft.
c. 250.1 cu ft.
d. 303.5 cu ft.

29. The volume of sludge, above the hopper bottom, in a
separate sludge digester .0 ft in diam with a sludge depth of
15 ft above the hopper, is Advanced
. 4,700 gal.

10,600 gal.

35,000 gal.

79,300 gal.

31,800 gal.

PO

30. A cylinder tank with a radius of 5 ft is filled to a depth
of 10 ft with water. Approximately how many gallons of
water does it contain? Advanced

a. 578 gal.
b. 785 gal.
c. 870 gal
d. 5,870 gal.

31. Sludge is drawn onto a 20- x 40-ft bed to a depth of 6 in.
The number of gallons of sludge withdrawn would be
a. 4,400 gal. Advanced

b. 3,000 gal.
c. 2,200 gal.

32, "he following measurements were made around the
property line of a water treatment plant in order to determine
the length of fence required. What total length of fence will
be required if the measurements were 211, 608, 35, 37, and
704 ft? Basic
4,142 ft,

2,243 ft.

1,595 ft.

425 ft.

oo op

33. The effluent of a wastewater treatment plant is 35,000
gpd. How would you show the 35,000 gal as a decimal frac-
tion of 1 mil gal? Basic
0.35 mil gal.

0.035 mil gal.

3.50 mil gal.

0.0035 mil gal.

0.00035 mil gal.

® oo

34. Divide 8 x 10°® by 1.6 x 10*°. Advanced
2x1072

5 x10~.

0.5.

5x107%

50.
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35. Multiply 0.000015 by 0.000003 and express the product
in scientific notation. Advanced

a. 4.5x107,
b. 5x10°.
c. 4.5x107.
d. 45x10,
e. 4.5x10°.

36. The difference between the desired value and the meas-
ured value is called Advanced

a. Closed loop.
b. Deviation.
c. Correcting chains of elements.

37. An operator of a small plant performs four BOD tests
during a certain month, obtaining the following results: 29.0,
22.5, 27.0, and 26.3. What is the average BOD for the month?

25.5. Basic

27.8.
30.5.
21.9.
26.2.

38. An operator of a small treatment works takes two BOD
tests every week. At the end of the month he finds he has
the following results: 19.3, 21.4, 17.0, 29.9, 24.0, and 21.0.
What is the average BOD for the month? Basic

a. 17.0.

b. 19.8.

c. 22.1.

d. 23.9.

e. 24.2.

39. A water treatment plant used 647 chlorine cylinders
during one year’s operation. The average withdrawal from
each cylinder was 138 lb. What was the total number of
pounds of chlorine used? Basic

a. 89,876 lb.
b. 89,286 lb.
c. 70,872 1b.
d. 69,876 Ib.

40. A total of 3,060 hr was worked by 15 employees of a
water treatment plant. What was the average number of
hours worked by each employee? Basic

a. 420 hr.
b. 402 hr.
c. 240 hr.
d. 204 hr.

41. A trickling filter plant receiving 0.5 mgd raw wastewater
produces an effluent with 20 mg/l BOD. The receiving-stream
flows at 20 mgd and has a BOD of 4 mg/] just upstream from
the plant. After thorough mixing of the plant effluent with
the stream, the BOD of the stream may be expected to be
about 1.0 mg/1. Advanced
2.4 mg/lL.
3.2 mg/L
4.4 mg/l.
7.2 mg/l.
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42. Fifty thousand gal of wastewater having an SS content
of 40 mg/] is intimately mixed with 100,000 gal of waste-
water having an SS content of 130 mg/l. The SS content of
the mixture would be Advanced

a. 50 mg/L
b. 100 mg/l.
c. 150 mg/l.
d. 170 mg/l.

43. A new industry proposes to locate in a community. The
wastewater treatment plant is now treating 20 mgd. The in-
dustry proposes to discharge 2 mgd with a phenol content of
10 mg/1,000 1. The resulting phenol concentration by admix-
ture if no removals were obtained would be Advanced
0.0005 mg/1.

0.017 mg/1.

0.009 mg/1.

0.0183 mg/1.

0.001 mg/1.

o ALp oR

44. Given: Plant flow = 15 mgd, upstream flow = 140 mgd,
BOD upstream = 3 mg/]l, BOD downstream = 5 mg/l. The
BOD of the plant effluent is approximately Advanced

a. 236.
b. 24.
c. 100.
d. 10.

45. The bottom of a rectangular tank measures 8 ft 4 in. x
5 ft 10 in. If the tank contains 210,000 lb of water, what is
the approximate pressure in pounds per square inch exerted
on its bottom? Advanced

a. 91 psi. ’

b. 30 psi.

c. 21 psi.

d. 15 psi.

46. A partially treated wastewater having a 5-day BOD of
150 mg/] is discharged at the rate of 1 mil gal/day to a
stream, the BOD of which is 5 mg/]1 above the point of dis-
charge. If the stream flow is 15.5 cu ft/sec, what would be
the hypothetical BOD of the stream after the wastewater was
well mixed? (One mil gal/day = 1.55 cu ft/sec.)  Advanced

~a. 18.2.

b. 14.2.

c. 12.8.

d. 104.

47. Calculate the SVI from the following laboratory data:
Sludge level in 1-1 graduated cylinder after 30 min settling is

195 ml; SS in mixed liquor is 2,300 mg/1; and Basic
SVI = ml settled sludge x 1,000
mg/1 SS

= 117,

. 100.

c. 147.

d. 8s5.

e. 170.




48. A sample is taken from the aeration tank at an activated
sludge plant. In 30 min. the sludge floc in a 1,000-cu cm grad-
uated cylinder had settled to the 280 cu cum mark. The SS
were determined to be 2,200 mg/l. The sludge index was
then Advanced

a. 50.

b. 8o0.

c. 127.

d. 180.

49. Lab results and flow rate for an activated sludge plant are
listed below. The aeration tank volume is 0.50 mil gal.

MLSS = 1,800 mg/1 Advanced
Mixed liquor volatile content = 76 percent

Thirty-min settleable solids test = 170 ml or 17 percent
Primary effluent BOD = 140 mg/1

Primary effluent SS = 110 mg/]

Flow rate = 2.0 mgd

Find the SVI.
52.
b. 85.
c. 81,
d
e.

o

. 94,
142.

50. In an activated sludge plant, it was determined that an
SVI of less than 60 was good, between 60 and 80 was fair,
and above 80 indicated bulking would soon follow. A test
was made, and the 30-min settling volume was 15 percent
and SS were 3,000 mg/1. The results were Advanced

a. Fair.

b. Good.

c. Indicative of bulking.

d. Not enough information given.

51. Determine the BOD of a raw wastewater represented by
the information below: Advanced

DO in blank = 7.8 mg/]; DO in incubated test = 4.0 mg/1;
Number of milliliters of wastewater added to bottle = 5;
Capacity of bottle in milliliters = 300.

228.

168.

79.

57.

RO ow

52. If .the desired DO depletion is 4.0 mg/] in the BOD test
and the expected BOD strength of the wastewater sample is
200 mg/], how much sample should be added to a 300-ml
BOD bottle? Advanced

2.0 ml.
4.0 ml.
6.0 ml.
8.0 ml.
10.0 ml.

®aogw




53. Find the theoretical horsepower required to operate a
1.5-mgd pump against a head of 48.5 ft. [Theoretical horse-
power = gpm x 8.34 x head (ft}] Basic
33,000

7.5.

12.8.

15.0.

25.5.

36.8.

oRo o

54. The overload heaters on a 10-hp motor stopped it after
running a short while. A power check was made while the
motor was running and showed the following results: 430 v
and 22 amp. Assuming all other conditions were normal,
what was the horsepower overload? Advanced

a. 2.68.

b. 5.3.

c. 1.2.

d. Not enough information given.

55. Calculate the power bill for one month (30 days) if an
electrical load of 500 hp is used and the cost is $0.01/kwh.
a. $8,952. : Advanced

b. $373.
c. $2,685.
d. $3.600.
e. $746.

56. A pump has a capacity of 7,000 gpm and lifts wastewater
22 ft [total head). If the motor efficiency is 80 percent and
pump efficiency is 85 percent, what size horsepower motor
is required? Advanced
50 hp.
40 hp.
45 hp.
55 hp.

Ao o

57. Efficiency is an important consideration in pumping
operations, Which of the following relations should be used
to determine it? Advanced

a. Gpm x 1,440/kw x 746.

b. Output/input {x 100).

c. Gpm x 1,440 x 7.5/kwh x 0.746 (x 100).
d. Gpm x 8.3 x 1,440/kwh x 33,000 [x 100).

58. If a sewer service charge is based on $0.15/1,000 gal, how
much does a user have to pay for 30,000 gal of wastewater
discharge? Basic
$0.15.
$1.50.
$3.00.
$4.50.
$86.00.

PRoTw




59. A tank holding 2,340 gal fills in 12 min. What is the rate
of flow in gallons per minute? Basic

195 gpm.
234 gpm.
284 gpm.
362 gpm.
412 gpm.

oo op

60. A settling tank in a community of 5,000 population re-
ceives a flow of 500,000 gpd. The tank is 10 ft deep, 10 ft
wide, and 50 ft long. The theoretical detention period in
hours is Basic

a. 1.33 hr.
b. 1.8 hr.
c. 2.0hr.
d. 3.0hr

61. In order to provide for 2 hr detention time in a primary
tank at a 7-mgd rate, the tank would have to be designed to
have a capacity of ) Basic

789,000 gal.
722,000 gal.
621,000 gal.
583,000 gal.

an o

62. A plant with a flow of 24 mgd has a clarifier size of 4 mil
gal. What is the settling time? Basic

a. 6hr
b. 4hr.
c. 1.68 hr.
d. 6days.

63. Approximately how far down should the level in a wet
well be lowered in 1 min by a pump with a rated capacity of
200 gpm? The wet well is 5 ft wide and 5 ft long. Basic

a. 0.1 ft.
b. 0.5 ft.
c. 1.0 ft.
d. 1.1 ft.
e. 2.0ft.

64. A community has wastewater stabilization ponds with a
total area of 13.8 acres (600,000 sq ft]. The average winter
wastewater flow to the ponds is 100,000 gpd. The maximum
liquid storage depth in the ponds is 5 ft. In order to provide
180 days storage of winter wastewater flow, the liquid level
of the ponds must be lowered in the fall about how many
feet below the normal 3-ft depth? (Assume no loss of liquid
by percolation or evaporation and that the ponds will fill to
the maximum storage level of 5 ft.) Advanced

1.0.
1.0.
2.0.
2.5.
3.0.

oo ow




65. The weir overflow rate per day for a settling tank is

Advanced

a. The product of the weir length and the volume
of flow.

b. The volume of flow divided by the length of
the weir.

¢. The volume of flow divided by the volume of
the tank. B

d. The sum of the volume of flow and the weir
length.

66. The surface settling rate per day for a settling tank is
Advanced

a. The product of the tank surface area and the
volume of flow.

b. The volume of flow divided by the surface area
of the tank.

c. The volume of flow divided by the volume of
the tank.

d. The sum of the volume of flow and the surface
area of the tank.

67. A one cylinder reciprocating sludge pump with an 8-in.
bore and a 4.5-in. stroke pumps 50 cycles/min. The pump
must be operated how many minutes to pump 1,500 gal of
sludge? Advanced

a. 15.

b. 30.

c. 60.

d. 90.

68. The average flow at a small wastewater plant is 120,000
gpd. Assume that a wet well of such size will require 35 min
to fill at the average flow. What would be the wet well ca-
pacity in gallons? Advanced

a. 34,321 gal.

b. 12,000 gal.

c. 2,916 gal.

d. 8,256 gal.

e. 1,667 gal.

69. A flow of 6 mgd entered six aeration tanks 150 x 15 x 15
ft. What is the detention period in hours? Advanced

1.5.
4.0.
6.1.
10.0.
5.3.
7.6.

70. If 543 b of BOD/day are applied to a trickling filter with
a surface area of 3,215 sq ft and a depth of 7 ft, what is the
loading in pounds per day per 1,000 cu ft? Advanced
41.4.

b. 30.0.
c. 24.1.
d. 225.
e. 19.0.

e o o'p
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71. A filter 100 ft in diam and 6 ft deep receives a flow of 0.5
mgd with a BOD of 150 mg/l. What is the BOD loading in
pounds per day per 1,000 cubic feet of filter media?

13.3. Advanced

26.8.
53.2.
108.
625.

o LO O

72. At an average flow of 8 mgd, 192 mg/]1 of BOD were re-
moved; what was the cost per 1,000 1b of BOD if the operat-
ing cost was $54,000/yr? Advanced

$15.40.
$9.70.
$7.65.
$35.30.
$22.00.

o0 o

73. If a wastewater treatment plant wet well has horizontal
dimensions of 10 x 5 ft above the sloping bottom and, with
the raw wastewater pumps off, the time required for the
liquid level to raise 1 ft is 5 min, what is the rate of raw
wastewater flow into the wet well in gallons per minute?

50 gpm. Advanced

75 gpm.
83.3 gpm.
150 gpm.

oo

74. A dosing tank 6 x 8 ft and a working depth of 18 in. fills
in 6 min. What is the rate of flow of wastewater into the
dosing tank in gallons per minute? Advanced

a. 6.0 gpm.
b. 12.0 gpm.
c. 36 gpm.
d. 90 gpm.
e. 180 gpm.

75. The volume of tank, expressed in cubic feet to provide a
detention time of 2 hr for a flow of 1.0 mgd, is most nearly
5.560. Advanced

10,000.
11,120.
83,300.

RO op

76. Find the detention time in hours of a sedimentation tank
having a capacity of 250,000 gal with a daily flow of 2,400,000
gal. Advanced

5 hr.
2.5 hr.
1.2 hr.
2 hr.
6 hr.

oo ge




77. An SS test was run with the following results: Basic
Volume of sample = 50 ml
Crucible weight = 21.6329 g
Crucible plus dry solids = 21.6531 g
Crucible plus ash = 21.6360 g
What is the total SS concentration of the sample?
20.2 mg/1.
b. 180 mg/l
c. 202 mg/l.
d
e

P

. 318 mg/l.
. 404 mg/l.

78. What is the chlorine demand if the residual is 0.6 mg/]
and 6.6 mg/1 have been applied? Basic
1.1 mg/l. ’

4.0 mg/1l.

6.0 mg/1.

6.6 mg/1.

7.2 mg/l.

79. Find the SS in milligrams per liter when the laboratory
bench sheet shows the following data for a settled sample:

Volume of sample = 100 ml Basic
Weight of crucible and solids = 18.7104 g

Weight of crucible = 18.6984 g

240.

24,

40.

120.

12.

po e
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80. It is desired to have a chlorine residual of 0.5 mg/l on
wastewater having chlorine demand of 5.4 mg/l. What is the
required chlorine dose? Basic

a. 0.5mg/lL
b. 1.0mg/L
¢c. 5.0mg/L
d. 5.4mg/l
e. 59mg/l

81. A digester with a volume of 25,000 cu ft receives 2,000
dry pounds of raw sludge/day with a volatile content of 70
percent. What is the digester loading? Advanced
23 1b volatile matter/day/1,000 cu ft.
36 1b volatile matter/day/1,000 cu ft.
42 |b volatile matter/day/1,000 cu ft.
56 1b volatile matter/day/1,000 cu ft.
71 1b volatile matter/day/1,000 cu ft.

82. HTH is fed to the head of a chlorine contact tank at the
rate of 55 lb/day on a wastewater flow of 0.55 mgd. The ef-
fective portion of chlorine in 1 1b of HTH is 67 percent. Cal-
culate the chlorine dose. Advanced
6.2 mg/1.

8.0 mg/1.

10.0 mg/1.

12.0 mg/1.

15.0 mg/1.

®pnop
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83. 250,000 gal of water contain 300 lb of solids. Find the
concentration of solids in pounds per 10° gal. Advanced

a. 8301b/10° gal.

b. 1,2001b/10° gal.
c. 3,750 1b/10° gal.
d. 7,5001b/10% gal.

84. How many pounds of a chemical must be added to
50,000 gal of water in order to produce a dosage of 75 mg/1?
a. 15. Advanced

b. 31.
c. 60.
d. 150.

85. Chlorine feed rate in pounds per day may be calculated
from Advanced
a. Chlorine residual and chlorine demand.
b. Chlorine dose and clorine demand.
c. Chlorine dose and average flow rate.
d. Chlorine residual and average flow rate.
e. Chlorine demand and average flow rate.

86. We wish to dose the final effluent with 5 mg/] of chlor-
ine, and we will pace the chlorinator based on flow. It is
anticipated that the peak flow will be 1.5 times the daily flow
of 7 mgd. Under no circumstances should we purchase a
chlorine machine that would feed at a rate less than

a. 200 1b/day. Advanced
b. 300 Ib/day.
c. 4001b/day.
d. 500 lb/day.

87. A rectangular reservoir 110 x 60 x 12 ft is filled with
water. How many pounds of a chemical must be added in
order to produce a dosage of 80 mg/1? Advanced

a. 1251b.
b. 2501b.
c. 1101b.
d. 3951b.

88. Five Ib of liquid chlorine are dissolved in 10 gal of water.
If 7 gal of the resulting solution are fed over a 24-hr period,
the rate of available chlorine applied is Advanced

a. 0.71b/24 hr.

b. 1.51b/24 hr.

c. 2.81b/24 hr.

d. 3.51b/24 hr.

89. One thousand mg/l is equal to Basic

a. 0.01 percent.
b. 0.10 percent.
c. 1.00 percent.
d. 10.00 percent.




90. Sludge concentration of 25,000 mg/] is the same as what
percentage of sludge? Basic

0.15 percent.
0.50 percent.
2.5 percent.
5.0 percent.
25.0 percent.

oo o

91. Reduction of the moisture content of a digested waste-
water sludge from 95 to 90 percent will reduce its volume
by about - Advanced

5 percent.

15 percent.
25 percent.
35 percent.
50 percent.

°opo o

82. The average result of the Imhoff cone settleable solids
test on raw wastewater is 8.0 ml/l. If the total flow entering
the plant is 0.5 mgd, how many gallons of sludge should be
pumped from the primary clarifier each day? Basic

3,000 gal/day.
3,300 gal/day.
15,000 gal/day.
22,500 gal/day.
25,000 gal/day.

papoe

93. If the primary unit in a plant may be expected to remove
25 percent of the BOD load applied and the trickling filter
unit can remove 70 percent of the BOD load applied, the ex-
pected overall removal will be Basic

95 percent.
75 percent.
77 percent.
Cannot be determined.

-l -

94. Of the $90 allotted to maintenance at a plant, 15 percent
was spent on pump repair. How many dollars were spent?
$60. Basic

$45.
$15.50.
$13.50.

oo

85. What is the efficiency of a primary tank if the influent
BOD is 200 mg/]1 and the effluent BOD of the tank is 140
mg/1? Basic

15 percent.
30 percent.
40 percent.
. 60 percent.
85 percent.
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96. The results of 5-day BOD determinations for composite

samples of wastewater in a trickling filter plant are Basic
Raw wastewater = 300 mg/!
Final effluent = 45 mg/1
What is the percentage reduction in 5-day BOD ac-
complished by the plant?

35 percent.

65 percent.

15 percent.

95 percent.

85 percent.

oo o

97. The results of 5-day BOD determinations for composite
samples of wastewater in a trickling filter plant are as fol-
lows: Basic
Raw wastewater = 300 mg/]
Primary tank effluent = 200 mg/1
Final tank effluent = 60 mg/1
What is the percentage reduction in 5-day BOD
accomplished by the trickling filter and final tank
only?
47 percent.
65 percent.
70 percent.
80 percent.
90 percent.

oo

98. With a raw wastewater BOD of 300 mg/l and an effluent
BOD of 75 mg/1, percentage reduction is Basic

a. 25 percent.
b. 49 percent.
c. 75 percent.

99. When 10,000 gal of sludge containing 1 percent solids
are thickened to 5 percent solids, the new volume will be
1,000 gal. Advanced

2,000 gal.
4,000 gal.
5,000 gal.

powp

100. A secondary treatment plant has a single digester. Raw

sludge addition is 1,000 gal/day, total solids (TS) are 6 per-

cent, volatile solids (VS) are 80 percent. The supernatant is

1 percent TS, 60 percent VS. Digested sludge is withdrawn

at a rate of 15,000 gal/month (assume 30 days/month). The

TS of digested sludge is 8 percent, VS 40 percent. The num-

ber of gallons of supernatant withdrawn per month is about

15,000. Advanced
1. Find the percentage reduction of VS based on raw

sludge input and digested sludge output.

32 percent.

48 percent.

50 percent.

67 percent.

83 percent.

R0 o




104. An analysis of wastewater from a given plant is as fol-

lows: Advanced
Settleable
SS Solids
BOD (mg/]) (mg/]) (mg/1)
Raw wastewater 138 142 3.5
Primary effluent 40 82 0.5
Trickling filter effluent 17
Final effluent 9 30 0.2
1. Overall BOD removal expressed as a percentage is
a. 15.0.
b. 66.1.
c. 77.5.
d. 93.5.
e. 95.0.
2. Opverall SS removal expressed as a percentage is
a. 21.2.
b. 47.0.
c. 79.0.
d. 82.4.
e. None of these.

3. Overall settleable solids removal expressed as a
percentage is
a. §7.2.
b. 78.5.
c. 80.1.
d. 85.7.
e. 94.3.

4. Efficiency of BOD removal by the primary clarifier
expressed as a percentage is

28.0.

30.2.

34.0.

57.6.

70.6.

5. Efficiency of BOD removal by the trickling filter
and final clarifier expressed as a percentage is

5.75.

77.5.

71.0.

85.7.

93.1.

o e o
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105. The SS test was run with the following results Advanced

Volume of sample = 50 ml

Crucible weight — 21.6329 g
Crucible plus dry solids = 21.6531 g
Crucible plus ash = 21.6360 g
Compute the percentage VS.

34.2 percent.

40.4 percent.

62.0 percent.

84.7 percent.

98.1 percent.

® oo



2. The number of pounds of VS withdrawn from the

bottom of the digester per day averages about
a. 133.

b. 103.
c. 53.
d. 33.
e. 13.

Based on the information given, this digester would
be considered

Normal.

“Stuck.”

High rate.

Overmixed.

Overloaded.

® Ao o

101. Assume 0.2 b of SS/day/capita in the raw wastewater
entering a primary treatment plant serving 1,000 people.
75 percent of the material is discharged to the digester.

Advanced

1. How many pounds per day of SS go to the digester?
a. 150.
b. 200.
c. 500.

d. None of these.

The above raw sludge discharged to the digester
is 5 percent solids. How many pounds of sludge
were pumped?

a. 1,040.

b. 3,000.

c. 7,885.

d. 9,500.

How many gallons of liquid sludge were pumped?
120.

360.

1,000.

None of these.

AaDoR

102. Pump efficiency is 85 percent; motor efficiency is 94 per-
cent. The combined efficiency of the two is Advanced

a. 90 percent.
b. 80 percent.
c. 70 percent.
d. 75 percent.
e. No way to know.

103. If 1-] Imhoff cones of raw and settled wastewater con-
tain 3.0 and 0.3 m of sediment, the reduction of settleable

solids is

Advanced

34 percent.
90 percent.
27 percent.
82 percent.
64.6 percent.

oo ow




106. A sludge conditioning tank contained 54,000 gal of 4.5
percent dry solids and 26 percent ash. The number of pounds
of dry solids was Advanced
20,200.

5,250.

45,000.

11,070.

A0 oo

107. Six hundred twenty five lb of dry solids are removed
from a primary tank daily. If the moisture content is 95.5
percent, what is the total volume of the sludge in gallons?

495,000. Advanced

22,500.
12,000.
1,670.
1,542.

oo o'

108. Chlorinated lime containing 15 percent available chlor-
ine is used to chlorinate 250,000 gal of wastewater. How
many pounds are needed for a 2.5 mg/l dosage? Advanced

a. 12.51b.
b. 83.21b.
c. 34.71b.
d. 491b.
e. 86.71b.

109. An anaerobic digester is being fed with sludge that is
70 percent VS. The digested sludge being withdrawn is 42
percent VS. What is the precentage reduction in VS during
digestion? Advanced

20.
30.
40.
42.
70.

a0 ow

110. A plant ran blowers for 24 hr at 5,000 cu ft/min. A
BOD remaoval of 90 percent was obtained with a 5-mgd flow
containing 12,000 b BOD. How many cubic feet of air were
required to remove a pound of BOD if the activated sludge
system removed 6,000 Ib BOD? Advanced

a. 860.
b. 1,200.
c. 595.
d. 1,000.

111. When considering a lateral sewer serving a number of
residences, the minimum size allowed is usually 8 in. diam.
An 8-in. sewer must be placed on a slope of at least 0.4 per-
cent. Which of the following is most nearly equal to that?
1/16 in./ft. Advanced
1/8 in./ft.

1/4 in./ft.

1/2 in./ft.

Ao o'm




112. A sludge drying bed 60 x 90 ft is filled to a depth of 12
in. When the sludge is ready for removal, it is found that its
volume has been reduced by 70 percent. How many cubic
feet of dried sludge are there on the bed? Advanced

540 cu ft.

1,010 cu ft.
1,620 cu ft.
2,420 cu ft.
3,780 cu ft.

a0 o

113. Parts per million is essentially the same as milligrams
per liter. It is the same as Basic
a. 7.48 gal/mil gal.
b. 8.34 Ib/mil gal.
c. 1gal/millb.

114. A stream has a flow of 1 mgd. Its oxygen content is 8
mg/1. The number of pounds of oxygen in the stream per day
is nearest to which value? Basic

8.
60.
67.

1,200.
8,000.

LI SR L

115. One cubic foot contains Basic

a. 5.7 gal.
b. 7.5 gal.
c. 10gal.
d. 15 gal

116. What is the approximate volume in gallons occupied
by 15,000 cu ft of water? Basic
a. 22,100 gal.
b. 112,000 gal.
c. 120,000 gal.
d. 210,000 gal.

117. One gal of water weighs Basic

a. 751b.
b. 8.31b.
c. 3.81b.
d. 5.71b.

118. What is the approximate weight in pounds of 50,000
gal of water? Basic
41,000 lb.

71,000 1b.

170,000 lb.

417,000 lb.

o op

119. Five gal of water weigh how many pounds? Basic

a. 7.5.
b. 8.34.
c. 37.5.
d. 50.

e. 41.7.




120. Change 95 mg/] to pounds per 10° gal. Basic
a. 792 1b/10°% gal.
b. 1,139 1b/10° gal.
c. 1,3901b/10° gal.
d. 5,620 1b/10° gal.

121. To which of the following temperatures on the centi-
grade scale does a reading of 95°F most nearly correspond?
35°C. Basic
37°C.

127°C.

63°C.

18°C.

L

122. How many gallons per minute is a flow of 1.0 mgd?

a. 521 gpm. Basic
b. 681 gpm.
c. 693 gpm.
d. 813 gpm.
e. 826 gpm.

123. A wastewater treatment plant receives an average flow
of 281 gpm with a strength of 225 mg/l BOD. What is the
daily total flow to the plant? Basic
0.15 mgd.

0.30 mgd.

0.32 mgd.

0.38 mgd.

4.8 mgd.

oaoop

124. If a plant receives 510 Ib of BOD/day and the population
equivalent (PE) is 0.17 Ib BOD, what is the PE tributary to
the plant? Advanced
170.

340.

510.

2,000.

3,000.

oo op

125. The PE of an industrial waste with 560 1b of BOD/day
is : Advanced
330.

560.

1,750.

3,300.

5,600.

PApOR

126. The number of pounds of BOD that a population of
8,400 people served by a sewer system would contribute to
a wastewater treatment plant per day would be approxi-
mately Advanced
4,100.

850.

500.

250.

1,400.

o0 oP




127. A treatment plant serves a town of 5,700. It also re-
ceives an industrial waste with 969 Ib of BOD daily. What is
the PE load of the plant? (PE is 0.17 b BOD/day/person.)

a. 969. Advanced

b. 5,700.
c. 6,669.
d. 8,218.
e. 11,400.

128. A temperature of 20°C corresponds to a temperature of
a. 32°F. Advanced

b. 48°F.
c. 68°F.
d. 85°F.

129. The factor 2.3 is often used in related pounds per square
inch pressure and discharge head in feet. A pump is equipped
with a pressure gauge in the discharge pipe that reads 100
psi. The total discharge head in feet would be approximately

a. 43 ft. Advanced

b. 230 ft.
c. 178 ft.

130. Five ft of water are equal to Advanced
. 1.10 psi.
b. 1.80 psi.
c. 1.85 psi.
e

[+

d. 2.00 psi.
. 2.17 psi.

131. The water level in an elevated tank is 100 ft above the
ground surface. The resultant pressure at a tap on a line on
the ground below the tank is about Advanced
43.5 psi.

15.0 psi.

75 psi.

32.5 psi.

None of these.

opoow

132. What would be the correct reading in pounds per square
inch on the pressure gauge on the discharge line of a blower
supplying air to an aeration unit having a water depth of 12
ft and overall friction loss of 1.6 psi? Advanced

a. 4to5 psi.
b. 6to 7 psi.
c. 8to9 psi.
d. 12 to 13 psi.

133. The pressure in pounds per square inch on a 1-ft square
plate on the bottom of a sludge tank containing sludge 50 ft
deep is Advanced
115.5.

3,124.8.

21.7.

2.31.

62.4.

o0 oe




134. A flow of wastewater of 0.7 mgd is most nearly equal to
a. 30,000 gph. Advanced
b. 0.45 cfs.
c. 1.08 cfs.
d. 550 gpm.

135. A flow of wastewater of 1 cfs is most nearly equal to

a. 0.547 mil gal/day. Advanced
b. 449 gph.

c. 8.33 gpm.

d. 0.646 mil/day.

136. Change 600 1b/10° gal to milligrams per liter. Advanced

a. 10.3 mg/l.
b. 24.0 mg/l.
c. 42.0mg/l
d. 71.9 mg/l.

137. The average amount of gas per day to be expected from
a primary plant digester serving 1,000 persons is ~ Advanced

a. 100 cu ft.
b. 200 cu ft.
c. 400 cu ft.
d. 800 cu ft.

138. How many milliliters of 0.1 N sodium thiosulfate will
be required to make 2 1 of 0.025 N solution? Basic

a. 50.
b. 500.
c. 40.
d. 200.

139. You are to design a treatment plant using the following
processes or pieces of equipment: bar screens, grit chamber,
Parshall flume, lift pumps, primary settling tanks, trickling
filter (roughing), aeration tanks, final settling tanks, chlorine
contact chamber, digester, vacuum filter, and incinerator. The
town for which you are to design this plant supplies you
with the following information: population, 45,000; flow, 7.0
mgd; BOD, 350 mg/]; SS, 300 mg/l; settleable solids, 5.0 ml/]
flow in the creek in which to discharge the effluent is 6 cfs
and has a BOD of 3 mg/] and a DO of 7.2 mg/] during critical
or low flow conditions. Advanced

1. If five large industries contribute 35 percent of the
flow and 50 percent of the BOD, the per capita
discharge of wastewater is
a. 115 gpd/capita.

b. 128 gpd/capita.
c. 156 gpd/capita.
d. 175 gpd/capita.

2. The total number of pounds of BOD and SS con-
tributed to the plant each day, respectively, is

20,500 and 17,500.

18,250 and 14,750.

20,500 and 14,750.

18,250 and 17,500.

Ao ow




3. We expect the following efficiencies of BOD re-

moval from the various units: primary tanks, 25
percent; trickling filters, 40 percent; aeration tank
(activated sludge), 85 percent. Based on the ex-
pected efficiencies, the overall efficiency of the
plant will be

a. 97 percent.
b. 93 percent.
c. 87 percent.
d. 83 percent.

In order to provide for 2 hr detention time in the
two primary tanks at a 7-mgd rate, these tanks
would have to be designed to have a capacity of

789,000 gal.
722,000 gal.
c. 621,000 gal.
d. 583,000 gal.

If a pump capacity is designed to handle eventually
60,000 gpd of sludge on the basis of continuous
pumping, the pump would have to be capable of
delivering
a. 37 gpm.
b. 42 gpm.
c. 47 gpm.
d. 52 gpm.

o

If 30 days digestion time are provided for the ulti-
mate 60,000 gpd, how much digester capacity will
be needed?

240,000 cu ft.
300,000 cu ft.
360,000 cu ft.
400,000 cu ft.

o o

140. One wishes to use two vacuum filters that will dewater

60,000 gal of sludge daily and feed the filter cake to an in-
cinerator continuously. Each filter must be capable of feed-
ing continuously to the incinerator alone. The solids in the
sludge will average 6.0 percent, and the cake will have 75
percent moisture. A polymer having a weight of 10 lb/gal
will be used to dewater the sludge. Answer the following
questions by using the above information: Advanced

1.

How many pounds of dry solids will be filtered
each day?

a. 15,000 Ib.

b. 20,000 Ib.

c. 25,000 ib.

¢. 30,000 1b.

How many pounds of wet cake will be produced
each day?

a. 60,000 Ib.

b. 80,000 Ib.

c. 100,000 ib.

d. 120,0001b.




3. If the polymer dosage is 1.0 percent by dry weight,
how many gallons of polymer would be used each
day?

a. 20gal.
b. 30 gal
c. 40gal.
d. 50gal -

4. If the polymer cost is $0.25/lb, what is the cost
per ton of dry cake?
a. $2.50.
b. $5.00.
c. $7.50.
d. $10.00.

141. A stream with a cross section of 322 sq ft has a flow of
805 cfs. Given Q = AV where Advanced
Q = quantity of flow
A = area of cross section
V = velocity
Find the velocity of the stream.
0.40 ft/sec.
2.50 ft/sec,
4.0 ft/sec.
25.0 ft/sec.
25.9 ft/sec.

o om
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142, By the time a trickling filter plant reaches design hy-
draulic loading, it is anticipated that the BOD loading to the
filters will be 20,000 lb/day. If we are to have two filters
each 4 ft deep, what will the diameter have to be in order
not to load the filters with more than 100 1b of BOD/ 1,000
cu ft of filter media? Advanced

a. 145 ft.

b. 160 ft.

c. 178 ft.

d. 198 ft.

143. We wish to dose the final effluent with 5 mg/1 of chlor-
ine and will pace the chlorinator based on flow. It is antici-
pated that the peak flow will be 1.5 times the daily flow of
7 mgd. Under no circumstances should we purchase a chlor-
ine machine that could feed at a rate less than Advanced

a. 200 lb/day.
b. 300 lb/day.
c. 4001b/day.
d. 5001b/day.

144. Which is the stronger solution of sodium thiosulfate?

a. N/40. Basic
b. N/25.
c. N/10.
d. N/5.

145. Atomic weights are based on all atoms being lighter or
heavier than which element as a standard? Basic

a. Hydrogen.
b. Iron.
c. Oxygen.




146. The word “Normal” associated with a reagent refers to

a. The exact concentration of the reagent.  Basic
b. The purity of the chemicals.

c. The reagent usually used.

d. The molecular weight of the reagent.

147. Substances that cannot be broken down into simpler
substances by chemical changes are called Basic
a. Atoms.
b. Elements.
c. Compounds.
d. Ionms.

148. Those materials that dissolve in water are called dis-
solved solids, while other solids are called SS. Which of the
following is a dissolved solid? Basic

a. Saltin water.

b. Baking soda in water.
c. Sugar in coffee.

c. All of these.

149. The term pH is used to express the Basic
a. Rapidity of ascent of a logarithmic growth
curve.

b. Ratio between the diameter and total surface
area of a coccus.

c. Factor 3.1415.

d. Mean average density of a bacterial population.

e. Concentration of hydrogen ions in a solution.

150. Organic chemistry is concerned with compounds con-
taining the element Advanced

a. Iron.

b. Methane.
c. Carbon.
d. Chlorine.

151. Odor problems at wastewater treatment plants are gen-
erally associated with hydrogen sulfide. The hydrogen sulfide
may be present in wastewater as depending
on the pH levels. Advanced

a. H2S80s, HS™, or SO..

b. HaS, H2SOs, or S*-.

c. HaS, or HS-.

d. S*, or H2SO.,

e. H2S, HS-, or $*.

.152. Carbon dioxide in water will do which of the following?

a. Increase turbidity. Advanced
b. Decrease turbidity.

c. Raise pH.

d. Lower pH.

e. Act as a catalyst for soda ash.

153. To control the pH of water, when using aluminum sul-
fate as the coagulant, what would you use? Advanced

a. CaSO..

b. Ca(OH).

c. Either of the above.
d. Neither of the above.




154. pH is a measure of what in water? Advanced

a. Hydroxide ions.
b. Sodium ions.
c¢. Calcium ions.
d. Hydrogen ions.
e. Chloride ions.

155. The symbols OH and SOs are called Advanced

a. Molecules.
b. Radicals.
c. Atoms.

156. The precipitate in coagulation with alum is aluminum
a. Sulfate. Advanced

b. Chloride.

c. Carbonate.
d. Bicz nate.
e. Hyd. .de.

157. Which of the following ions is not responsible for the
existence of alkalinity in water? Advanced
a. SO«
b. OH-.
c. COs*.
d. HCOs~.

158. Which of the following pairs of chemical determina-
tions would be most valuable in determining the value of
activated sludge as a fertilizer? Advanced

a. Phosphoric acid anhydride and nitrogen.
b. Chlorine and potassium thiosulfate.

c. Sodium thiosulfate and hydrogen.

d. DO and potassium iodide.

e. Hydrogen sulfide and manganous sulfate.

159. The molecular weight of sodium hydroxide is 40. The
percentage concentration of sodium hydroxide in an 0.5 N
solution is Advanced

a. 4.0.

b. 2.0.

c. 8.0.

d. None of the above.

160. A 1 N stock solution of NaOH is prepared by dissolving

a. 4 gof NaOH/l. Advanced
b. 40 g of NaOH/1.

c. 0.4 g of NaOH/l.

d. None of the above.

161. Which of the following is the approximate correct per-
centage of oxygen and nitrogen in the air? Basic
a. 21 percent Oz: 79 percent Nz.
b. 50 percent Oz 50 percent Naz.
c. 5 percent Oz 95 percent Na.

162. The standard unit of electrical power is the Basic
a. Current.
b. Resistance.
c. Watt.
d. All of the above.
d. None of the above.




163. The amount of oxygen that may become dissolved in a
given amount of water is most related to Basic
a. Temperature.
b. Turbidity.
c. Depth.
d. Pressure.

164. The temperature of a stream is 10°C. What is the equiv-
alent Fahrenheit temperature? Basic

a. 122°F.
b. 82°F.
c. 50°F.
d. 42°F.

165. Cathodic protection means Advanced
Protection against contamination.

Protection against infiltration.

Protection against corrosion.

Protection against hardness.

None of these.

166. If a sewer line 1,000 ft long and 24 in. in diam is filled
with wastewater, approximately how many pounds will it
hold, if the wastewater has a specific gravity of 1.20?

®poow

a. 250,000 lb. Advanced
b. 3,000,000 lb.
c. 2,500,000 lb.
d. 28.000 lb.
e. 38,500 Ib.
167. Which of the following has the highest heat value?
a. 11bof oil. Advanced

b. 1 cu ft of natural gas.
c. 1 cu ft of digester gas.

168. The saturation level for DO in distilled water at 20°C
is about Advanced
5.0 to 6.0 mg/l.

6.0 to 7.0 mg/1.

8.0 to 9.0 mg/1.

12.0 to 15.0 mg/1.

o o

169. The temperature versus DO relations for water (or
wastewater) are such that Advanced
a. The higher the temperature the higher the DO
saturation level.
b. The lower the temperature the lower the DO
saturation level.
c. The higher the temperature the lower the DO
saturation level.
d. All of the above.
e. None of the above.

170. The velocity in a circular sewer flowing one-half full is

what percentage of the velocity when flowing full? Advanced
100.

66.

50.

25.

Ao o




171. The hydraulic capacity of an 8-in. sewer flowing full is
what part of that of a 24-in. sewer also flowing full and at
the same velocity? Advanced
1/86.

1/3.

1/9.

1/12.

A0 o R

172. The head on a weir is measured Advanced

a. From the floor of the weir stilling basin to the
water surface in the weir stilling basin.

b. From the crest of the weir to the horizontal
water surface in the weir stilling basin.

c. From the weir crest to the water surface at the
weir plate.

d. From the floor of the weir stilling basin to the
water surface at the weir plate.

173. Which of the following wastewater treatment plants
has the lowest loss of head? Advanced
Oxidation ponds.

Contact beds.

Intermittent sand filters.

Trickling filters.

Activated sludge.

® oo

174. An 8-in. sewer line with a grade of 0.40 ft/100 ft flowed
at capacity for 24 hr could flow 0.46 mgd. What would be the
flow in million gallons per day for a 12-in. line with a fall of
0.22/100 ft? Advanced

0.66.
0.75.
0.85.
0.90.
1.00.

®poop
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STREM Fiow - bo cfs - L& . 207 mad
, /.55 3
lbs of Cxygen avarleb/e = 28.7X4x &34 = (290 lhy
ANSWER b

LLE oF BoD 1w WASTEWATER = Deb mad X 252 mj/JX?uB‘/

= /250 14 ¢
ANSwER C
SolLips EEMaUEA Ey SETTLING - 300 ~ 200 = /00 "’j/-é'
'hs oF SoLibs REMovEd = J0o wmll X /2 mgd X &34
= 100 Ik s

ANSwER C
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VoLUHE oF WATLCE = 4S0,000 -

X 225 000 e
Ne oF GALLoNS T 2285000 X 7.

1680,000 qgal
-
= /.68 millien 34”3’\5

Avsuw e b

RATE oF EuAPoRATIoN 4 PERCoLﬁTnaAJ
! 12 -
- 20,000 X - 2,295 ”"/C/""Y
748 X 658900
ANsweR A.

lbs REMovED &BY SETTLNG (250-/00))1-5,\/ gy

625 Ik s

1

ANSwER d

VoLume ofF Seérruns Tawk Lewarn ¥ WiorH y DeP7H

= /oo X¥25 X §

z 20, 0c0 Co
ANSWER b
VowrumME oF CYLINDER = T fih
=3.0yx 5°x 8 - 628.3 C—-L*'
ANSWER d
VeLUME oF CownE = L et K
- | b t
T - x28x ¥ x 12 = Bo4 oif
2 .
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VoLume oF A <SpPHERL = >
?
= 3. - = .
4 x 2 25</ :—74/ F
ANSWER Qa
VoLumI oF SLUGL IN GAllong = T rih x 7-4§
= 3‘|ux(_?£)" x ISy7.45 = 19300 ga/
<
ANSWER d.
VoLume of Cyundezr Tank = 7 ¥* R x 7.4¢
z 3y x 5'x 10x 148 = 5870 gaf
Auswer d.
Ng 25 Gawows cr fLubéE = 20x e X .’i x 7 ¢¢ - 2000 54/
ANSWER b.
LENGTH or Féwce = Rll + 608+ 25427 4 704
= 15985 bLC
ANSWER -
EEFLUENT N Mitliod LALLoNS : 25, 000 = 025 mgd -
/o000, €20
ANSWER b.
g _ -2
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ANSWER a.
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35 “00001S X .000003
-¢ -6
= /5x10 X 2x1o
-72 -1
= 4§ x/o = 4.5 xi/o0
ANSWER .
36. DIFFERENCE  BETWEE DESIRED VALUE & Measvrrd UALwe /s
DEVIATIOoN
e —————————————
ANSWER b.
ST, AvyeRAGE BeD FoR THE MeonTH 290+ 22:5+270#26 3 _ 20,3
a
ANSWER e

ag. Averast BoD  for THE  MoNTH =

9.3+ 214 + 1704299+ 240+ 21.0

= 22,1
6
AnsSwE R C
39. ToTAL (L BS oF carouneg Used = 647 k153§ - 89,186 bs
ANSWER b. v
40. AveertE No ofF Heuas WorKED PR EMPLOYEES = 3060 ~ 204 Hes
15
ANSWER .
41. BoD oF TSTREAM - 20 X4 + 0:Sx20 - 44 m;/Z
20.5
ANSWER e
42.

S S CoNTENT OF MIxTURC

50, Do X 40 = /0Q 000 X /320 :
= s00 mg/ld
/50,000

b.
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2XI0/970+20X0 - '00/ I"\-/Z/
2042

42, Phenol Ciwcewrrition -

ANSwWE 2 e

(140 +:15) 5

BOD oF PuanT EFFLENT

44.
l40X Y + 1Sy x
175 = 420 + 15 =
R 1 LUy
'y

ANSweR

21c, 000 lbs

45 . APProx . PREssure ExERTep = ;
g'-a"r st

21, 0c0 210,800 I
= z —m
100 e X 70 = 7000 &3 =
= 30 pse
Anvswer =
44, /] MED WASTEwATEL Flow = /58 CFz
/S 6 180 # /1SS X

AFTer Mixi~n ¢ =
232.5+77.%

/7
/& 2 ""-j/'j

Bop oF Sretam
/S + 155

Awswe 2 2

195~ x [ ooo g5

n

47. Svl7T =
2300
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80 x l,e00
2200

48. Sludge Index =
= /727
ANSWER -

170 x l,000 - 94

49, SVI < -
I Too
ANSWER el
50. sv]J = 45 x/ooo X /,e00 = So
190 2200
Lesuets ALE - GooD
Avsw ex b.
S1. Oxysen  Usep = 7.6 - 4.0 - 2.8 gl
Bod = S X 200 o 226 me)d
5 : Y
Ansu ep a
52. Bobl = DEPLETIoN y 2oc
m/qudll't
200 = 4.6 x 3200
3
x - 4.0 y3oo0 . & m/{
oo
Ansuer c
=3. H  Beo’p [ Smgd X69% apm ¢ 22U x d £, 5

33000
= /2.8 e
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FowER BILL  : 500 P x 30 DAys x 24 Hriloay X (746 Kiy.

X .oy J//(u/-/
- 5 2, b&S =
AnSw ER c
Fk
fP R2EC'D = 7,090 gpm X £.3¥ X 22 /.?0 X. 8§ Xx 33000
= S0
AVSw ER a
EZZLL;,_'C_”Q . OuTPYT o0
] / INPUT
Avsw e B,
User cHprée = 30300 %5/ . i.¢,
ANSWER d.
£ 7 - 2340 - -
ATE oF Low,jfm < = 195 g9pm
ANSW EL a
DETENTION TiME : _f0X/oX¥50XT5 x24 /g Hes
So00,000
AVSWER b.

é
7 X0 x _Z_

TAVK CAPACITY -
ANSWER, d. 24
Serrtivdg 7,mE - 24 x % - 4 HRS
24-b
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63. AMoun T FPuMPED N OnE  MiwuTE = 200 7a/
= 200/7.§ : 267 cuft
AHrEaA oF wer weLe : S X5 2 25 :/5'*

DEPTH oF Flow z 2%7)os = 1./ Az
AwvzwiR d.
4. Wirer Flow = /00 005 cpd ¥ lEodays = /& 000,000 .0/

/& doo coo /7.{' = :, dov, 02 c.u/d'

DEPTH ef LAGson z Z,‘rz'g"/aco /éa{:o‘a R} £

WWNTER Flow' N Cu &t

WATCE DEPTH IN Lpboon! = 5 -4= 1o Fr

MePTH Lsvicwrd BEtew 37+ - 2.4 = 2 F&

ANSUER c
£5. WEIR OfF EATE = Vel oF FLow
LINGTiH oF wiCi
AnNswER b
\ - -1 A
6.  Surrdce Strruwé RaTe oz _fob. of Flow
SURFAtE ARELA ©F Tawk
ANSuzER L.
2 - ) y
67. NoL oF oNE STRakE = T X & x%3 //44 = /3 A

- J3 X1y - &9 ;-‘d//..'h.{
o = So zallam

Ns o FLAltoNns PumpPEDd N oNE M s
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o F OFPERA Tieal = /Se6 <
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/ZQ coo
24 X b0

g3. 32 ﬁPm

CAPACITY oF WET werr = £2.2x35 = 2,915 gallons

AnvswEp el
,‘—LOM//'/'/V//( = G/é = /o M&D
Vol . oF TANIKK N GALtealS 2 /So X185 xi§ x7.5 = _75;7/2: ga’-
DET. Peruon = 253,025 x22 _ (.7 HRS

o009, 009

ANSWLR c
VoL . oF Furex =z 32/5§ x 7 = 72,505 exft
Loadiig 16]d /1300 cum = 43 = 24./

7 / F 272 5'1:.'."/‘,,,_.,

/
ANSWER . C

Vol. oF Fitree = 77rid = TY¥So x & = 47 /24 &4

LRS of Bed /DAY = oF x /Sox €.2¥4 - ¢,25.5
LoAdin & . 6255 - /33
47,124 Jy000
AvsueERr ce
LBS of Bel/0AY = & X /92 x832¢ = 9607.7
2 e/
Jooo LBS oF’ZUQ/y,e = 96077 X 365'/0“ z 3504.72
54 coo g ,
FY-) L BOD —_— N L - /5': -}”O
C‘,ST// °ps 9 35068
Avsw e R L«

78 pm

-

RAaTE o FFloyt = 10 X 5 x X 7.5

s
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PATE oF Flow = SXEx1&Xx75 -

&
ANSU ER o

90 g m

Flow RATE = /';:)éf: ~ C9¢ gam

Vot N GattoNS = B9 X 2Xx6o

3:3,250 .:?a/
Vol IN curt = $3,230 /2.8 = 11,104 e A

ANSWE R c
T _ 250,020 24 = 2.5 HR:
DLT. 1M e - NEPIGER
ANSW L R £

WesH of Sozids 2 2/.6852] - /. 522

- |::52'é’”1
TuTAL  SolidS CawC, = ~02o2x%‘i X /320 = Apd 4

Ansuz g e

.

Demann

APPLICATIoN — IRESIDUAL
= GG - 6 s 6.0 mg/d
ANSWER C

WEIGHT oF SolLIDS 1IN 100 m | SaNPlc

- 18. 7tog -~ 18,6954 = -0/l 20 jm
- vol2o0o X looco = /2 ma
SsS L.- Mj,j - 12 x __/_Oﬂ_ = /20 Mj/,[
’ /%0
ANSWER o
CHLogime Dese = DEMAND 4+ RETIDUAL
= S.a + . g

Ui
5

vy 0 -
ANsSwE R =l
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1. LBS oF yYoL. SolIDS = o0 ¥ 2,0¢0 = l4ooc
DiGESTo R LoABING = I4 o0 = S6 ths
ZS°°°/}9¢¢
ANSWER
g2. Am T eF CHLtoRWNE = S5 X 067 7= 36.855 Ibs
DoSE = 26.85 = g.0 mj/g
'55/\’5'34
ANSWER b
22, Soliy s Conen - Reo0 X fcaal oo o - /200
Anzuen ks &sacee
4. LBS ofF CHEMICAL = 5o coo X 9 34 x 7%
l,000 0av
= 21
HAvswEeER b

CHlLo2INE DosE ¢ AVERAGE Flow RATE

ANSwE R -
gt QHLORINE CAPACITY S 7 xISxE X834 - 4ag
MACHINE CAPACITY Seo /b
ANSER .
&7 Vel oF REs./n GALz/1o X 604 /2 x 7.5 = 594 sa
lbs oF CHEMNM, = 594 45344 50 = 39,

ANSWER, a. ?

-74/
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Come. = 2 “3; . 0.5 Ib/gal
0 4g .
oF AvaiL. CHLo@NE = oxos = 3.5 15/24 hr
Avswe e A
- /ca.“ /4
= | X [0 - o:l /.
| oo ©
ANSWER b
ma/ z 25,009 x/e0 . 2.5/
/laualaaa
AnNsw E L C
Fac of ot el 75)
A e : ' -
A Recchon. 1w Volecmc > £ y/ae = 50/
' /0 .
SLUNLE Cowewn = & x/c00 - o. b 7.
/ovo
PUHI’ED - Q'SX/O(.X é. b = .3]030 54_/ /day
Anvswer a

LPermovat = Df/x /e 4+ 7°/X 75
= 25y + T2y = 77 $
ANsSwER c

£/3. 80

Spe—t+ = 1S/ x 90
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-0 .
TANK  EF71CI1ENCY = didd = 3o /
290
Avsueg k.
. 300— 4§ - 8,’.
/ AoD RLEDUCTIoAN = - :/
' 300 _
AvSWER e

YA ReDucTron @y FILTER L FnAL TANK

200
ANSWER C
/ EEUUCT/DA/ - 300~ 75 = 75/‘
KY-Y-)
ANSwW ER C
l.f Salvd - 18,000 % -0} 2 oo 3:&
loo 34.0 z 5%
Neo Volume = 100 X Iso -~ Rooo> 54_!
Y
ANSWER b,

1./ Velalde v Rav Shodse = -8 X &,
S Vebathe o dyclid sy = 40X B

AW SLUME PumPED To .blj‘uh\ S Jooo x3ox &) = /440

"
b
o0

.

t
w
o

o~

Nﬁesu SLUIGE WITHIEAwN = /Seco x3.2/
/_ L_d.«liluh oz VS- = /‘/?;0.. &£ = é7/
ANSWLE R d ey

o A/f ] Ibs L...I'\«'Ltl«\d.-\ = 500 x £3Y x -0, = /33
ANSUER 74
3. D’?"-‘-GA/ 13 o/)b\-at:-;.7 7]&'\—-&&1—‘!—/
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1Ql . 1. Ibe 9"""_7 +- cl&..ipx‘f'-"v
= 0:.2X loos X .77y = /8o Ibs
ANSWE R a
7. LBS oF SLudGE Pumsed
/Se x f°° = 3,000 lbs
r
ANSwER b

3. GAL. oF Slup6E PmPid  : 3990 friy oz 345 aal

ANSWE R b
102. ComBiaED EF . z - -
FirCieacy 2 W ES oy P4 - 53/
ANSwE & L
103 Selipgs  2LDUCTIEN = EX - et
2
ANSwE & b

Cucwnt. BoOd Removal = 126-9 ... 93.8 /

104 . L.
136
ANSWER el
2. OVEZALL SS PBzwmevaL = L2 -2o 100 - 719 /
&2
ANSWER c

DVERALL Zettlalle <elids E.‘.'uw:J -

(V]

ANSwE L. e
4. Bod RemovaL 5y ?bMALY CLARIFIER - 36 =40 -
’ ol X

ANSWE R, <

g, Bob Lemoual Ry Filverr § CQLAriT e s
40-% e = 17.5 /.

40
. ANSW E £ b



SECTION 15 - Basic Science & Mathematics

105. SS = 216820 - 276329 Lo 202
WToF Asi = 21.6360— 2[. 6329 = Y

VS - -oZoZ--auj’/X/ac P ?4‘7/.

‘/. - - 16202

ANSw ER A

106, Mo oF LBS oF 2Zey SoLsdS
54,000 gal X L0485 S x £ 3¢ L8/GAL

9

= 20200 /bs
AN:w e 2 a
107. SLUDGE  Vel. IN. GAL. = &2§5 x_/°° » _/
04y £3Y
- /470 74/
T ANSWE R d

108, LBS OF CHLOBINE NEEID
- 2.5 x 250000 x £.34 x 182 - 34.7 lby

Jo6o, 000 )
/

AnsweRr <

109. % VS PBgoveTion 70 = < ¥2 00
| e

ANVSWUER c

s
'

40 /.

110 TeTAL AR SupPUED bz 5000 Cft/mim xboX 24 = 7207300
AR LB oFfod = 7/2"3”"/ ¢,000 = /200

ANSwE R > .
. stopi oF Sewer = 4 S = ook fr[H
= Loouxld =z 04§ M/f/—

%‘/,;.:/jr 2 063w o
ANSWE 1 C



/112 .

/3

14

17,

1/58.

119.

120.

SECTION 15 - Basic Science & Mathematics

Cow ft ,}754_‘47? = éoxX90 x 1 x0.3 = [&20o c--s//
ANSWER C.

PPM /s Same a:z "‘j‘/l , Samre o ¢ 34 14 /MG
Answer b .

Na o] LB: oF OXYGEN N STPEAM =
. L
/0 MED KE il X 5. 34 s, = @7 b

AanSweE 2 < .
/ Cuﬂ“ Con fdl‘ni . 7, S— 74 /
ANSWER b.

APPRox., VeL. N CAL.

]

/S 060 X 75 = 412,522 ..74./

AANSUER = .
ONE CAL oF WATEL WEIGH S £. 3746
ANSUER b .

CAPPBox. WENHT v LB = 0000 4 £ 32y
z <4/7,000 /bs
ANSWER A,
et T oF 5 CAL ofF WATEKL S £y &3¢ =z 4,7 los
A SHER e
915 my/L = ISxE3Y = 272 I5/m6G.
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/21, 95 °F . (75-32) » 5 - €3 xs5 - 35°¢
7 7
Avsw e 2 =2
122, /I MED - /oo0,s00’ - 69 2 gp m
g4 X 6o
ANSWE R c
123 . Floew/ - 2 &6/ Ja"p,\. X 254}"‘4 Xéo »L.'/iaool ccd =~ 0.:3& n’??./
ANSwER =4
124. PE Tadhulon., + />\/4-f = _5’0 = 3,000 enscras
! o</7 ’ t
AuvsuE L £
/25 . Ff 7 In(L-u—E»J War T - £lo - _3’_300 /ﬂ‘*\-l-w‘—a
o7
Avcwe 2.
126 LBS oF 2o = &5 Yoo X 17 - l4oo I5 s
Avswe R e
187, PE loan 0F pPuwt = 287 4 s700 = Il 400
17
Answer )
) Q
)28 20 ¢ = zax_;!: £ 32 = ¢& F

Awswe g -

/1239, Dischunge Head = JoOpsi y 23 : 230 fF
ANSw E 12 b
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130, St g wale . 5 - 27 psc
212
ANSWER =3

/00 - 43,5 /;54'

(21, Jwessurze At TAR - :
2
Avsw € a
/32. CoPPECT READING - 2 L6 . ‘. % /Jsc'
2.3
AvSwE R b

- S0 . 2/.7

Pecieulk £

132
2.3
ANsuw € £ <
/34, 0.7 min’h..y/:ﬁ : 2.7 x/099, 000 - 27 146 gph
z4
> 7»«7..'/..'. cfs -~ 07 XI55 = /.95 i .
0.7”‘7(/“ apm = -7 X 694 - 4 86 . j/DM
Ansug 2 a & c
/35 I Cfs - mad : /:é? = 2. S ingdd
1CFs gph = /7.5 x o xo0=z 25,728 j/:/l

ICFs  tam 2pm -
ANSwER. &
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/137. At JZ Gas /CA/')‘-Z:’.

2 0.? 5"“'/# /ﬁ'/a—‘/
Ave Amr //cao /0<°/b/{

- Looox of : Foo cft
AvSwzER =l .
13§. o IN : 4 |
BN e Ja : soo wmt
Aals o £ 12 b
129. INDUSTRIAL Flow = 70 & 235 2 2.4 mao
DoMELTI ¢ Flow = 7.0~ 2.45 - ¢#.8¢ mqd
— = . - ¢
! PP;‘: cc::l;‘;';:jw - i}:"’oo?x:ob: ' ape
s INC;;/SI:Z;Z‘ 1—.\',aooc = /56 gprc
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To/AL LRSS oFf S5 < J.0 X&.3% x 300 = 17,51y
Anvswe g a
2.

OverALe Ramt EFFIC1ENCY

"

X8 + (W )x wo +

.y‘/’X‘ES
= g4 r30 432 e ?37

Ansug g b

4. Pessey Tavk  GPAuTY 1 7 000 0o x 2 . 563 333 40
Awvsuer >4 4
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ANSWEZ b

é\

DIGEITER CAPAUTY IN cuFr 2 60,000 X 20 /7.5 =
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140. 1.LBS oF bRY SeLid¢ = 0000 & b I, 32 - 25 205 LBS
loo )
AM.S(.JE@ P
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ANSw ER o
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P"‘%«-.a.u w10 ths /7aj
N 7 5 P = Zes
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