Wastewater Collections Practice Problems

These are not intended to be exact problems from any state exam. Simply memorizing the questions won’t help. This is to help get used to doing the different types of word problems. SORRY, THINKING IS STILL REQUIRED.

For a little bit more in-depth detail on how to work out some Collection Math problems and Theory questions, look at “COLLECTION BOOK 200x.doc” and ”Collections Theory Auto Test.xls” found somewhere on this network. Feel free to copy this. Take it home. Sell it on the black market. Any problems, suggestions or questions e-mail me.  stapletonb@neorsd.org
To use this spreadsheet;

1) Double-Click on a question. The table outline will appear. 

2) Work out the problem, pick the answer box and place an ‘x’ in the box, Press ENTER.
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3) You will be told if your answer is right or wrong. There is also an answer key on the last page. 

This key works for all of my Collection study material.
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4) Grab the dot at the bottom of the frame with the mouse arrow. Click & drag the window open to 

    reveal the solution. OR use the mouse wheel to scroll down.


[image: image3.wmf] 


5) You can Press the TAB key to jump to the different numbers and change them to create an unlimited 

amount of practice questions.  ONLY TYPE THE NUMBERS. The units, (feet, MGD Ft.3, etc) will 

automatically format themselves.

   The answers choices AND the solutions that you scroll down to, will re-work themselves out.
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Please set the printer to ‘Print current page” when printing sample questions. This document is very large and can waste a lot of paper by printing all of it accidentally. If this document gets out of hand, close it without saving & open it up again.

This is write-protected, so you should not be able to mess it up. If you do, just send me an e-mail & I will load a back-up version. It will only allow you to type over certain things & you can’t save it except under a new name. 
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   How does the area of a(n)

sewer compare to a(n)

 

x

a) 

The  

42 in.

area is 

2.00

times larger than the

 

b) 

The  

42 in.

area is 

3.14

times larger than the

 

c) 

The  

42 in.

area is 

2.55

times larger than the

 

d) 

The  

42 in.

area is 

4.00

times larger than the

 

42 inch

21 inch sewer?

21 in. area.

21 in. area.

21 in. area.

21 in. area.
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If a(n)

36 in.

pipe and a(n)

42 in.

pipe are running full and meet at a manhole, what minimum

size outlet pipe will be required?

a)

 

b)

 

c)

 

d)

 

56 inch

44 inch

71 inch

78 inch

55.3 inch

43.4 inch

70.5 inch

78.0 inch
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Rain falls for 

4.2

hours on a parking lot that is 

250

feet by

355

feet. The amount of rain that fell

was measured at 

3.75

inches. Calculate the amount of flow in GPM.

a)

 

b)

 

c)

 

d)

 

918 Gal./Min.

1,184 Gal./Min.

823 Gal./Min.

3,458 Gal./Min.
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A ball is dropped into a manhole, 

15

min.

32

Seconds later, it is observed

away in a downstream manhole. What is the velocity in FPS?

a)

 

b)

 

c)

 

d)

 

1.46 Ft./Sec.

2.92 Ft./Sec.

5.26 Ft./Sec.

2.19 Ft./Sec.

2,724 ft.
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What capacity blower is required to ventilate a manhole 

48 in.

in diameter and

62 feet

deep, if

3

air change(s) is required every

a)

Ft

3

/Min.

 

b)

Ft

3

/Min.

 

c)

Ft

3

/Min.

 

d)

Ft

3

/Min.

 

934

6 minutes?

130

389

2336
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A 

60 in.

storm sewer flowing half full, at a velocity of 

1.50

Ft./sec., will discharge

how much flow into a creek in MGD?

a)

MGD

b)

MGD

 

c)

MGD

 

d)

MGD

 

9.50

18.99

14.72

2.54



[image: image11.wmf]9) A(n)

112 in.

sanitary sewer carries a flow of

88 MGD

Calculate the velocity of flow in FPS.

a)

 

b)

 

c)

 

d)

 

18.62 Ft./Sec.

1.99 Ft./Sec.



0.83 Ft./Sec.

1.23 Ft./Sec.
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If a plant receives a flow of 

175

MGD, at a velocity of

what minimum size pipe would be needed?

a)

b)

 

c)

 

d)

 

2.50 Ft./Sec.

141 inch

92 inch

142 inch

 

12 inch
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If a sewer must have a flow rate of 

33 MGD

with a velocity between 

1.09 ft./sec.

and

2.25 ft./sec.

What must the  

minimum

size be?

a)

 

minimum

b)

 

maximum

c)

 

min

d)

 

max

92.8 inch

64.6 in. area.



93 in.

92 in.

64 in.

65 in.
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 What is the detention time in hours in a tank measuring 

245 ft.

x

115 ft.

x

55 ft.

, if the tank

receives

a)

 

b)

 

c)

 

d)

 

7.36 Hours

945,023 GPH?



13.68 Hours

1.64 Hours

12.27 Hours
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What is the detention time in hours and minutes in a tank measuring 

206 ft.

x

302 ft.

x

125 ft.,

given the

tank receives

a)

21

Hours,

26

Minutes

 

0.44

b)

53

Hours,

36

Minutes

 

0.60

c)

21

Hours,

44

Minutes

 

0.44

d)

33

Hours,

14

Minutes

 

0.23

65.0 MGD?

33.23 Huors

21.44 Huors

53.60 Huors

21.44 Huors



 EMBED Excel.Sheet.8  [image: image16.wmf]14

A circular tank is 

39 feet

in diameter and

21 feet

deep. If the tank is completely full and a 

975 GPM

pump 

is supplied, how long will it take to remove

11.5 feet

of water from the tank?

a)

4

Hours,

23

Minutes

 

4.389171

b)

1

Hours,

57

Minutes

 

1.9575

c)

1

Hours,

45

Minutes

 

1.7557

d)

1

Hours,

76

Minutes

 

1.7557



[image: image17.wmf]15) If 

375 GPM

is entering a

15 foot

by

12 foot

wet well that is

17.5

 

deep,

how long will a 

925 GPM

pump take to drop the wet well level

4 feet?

a)

 

b)

 

c)

 

d)

 

9.8 Minutes

1.3 Minutes

10.9 Minutes

42.8 Minutes



[image: image18.wmf]16) What is the pumping rate of a pump when water is flowing into a wet well 

11 feet

wide, by

7 feet

long, by

12.0 feet

deep, at

600 GPM

and the water level is 

rising

at

3.25 in.

a)

 

b)

 

c)

 

d)

 

775 Gal./Min.

every 40.0 minutes?

596 Gal./Min.

604 Gal./Min.

586 Gal./Min.
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 A wet well is 

10 feet

deep by 

17 feet

in diameter. When the pump is not running, the water rises

in

2 min.

If the level 

rises

in

16.0 min.

while the pump is running, 

what is the pump rate in GPM?

a)

 

226.9

b)

 

1566

Off GPM

4384

c)

 

2.80

d)

 

45.96

On GPM

735

9,209 Gal./Min.

31.0 in.

48 sec.

5.2 in.

1,520 Gal./Min.

1,612 Gal./Min.

1,797 Gal./Min.



[image: image20.wmf]18) 

A wet well is

by

8 feet

by

12 feet

deep and the influent rate is 

975 GPM

with 2 pumps running,

the level 

14.0 in.

in

9.0 min.

    If pump "A" has a pumping rate of

280 GPM,

what is

the rate of pump "B"?

670

= 2 pump rate

a)

 

1280

= wrong pump rate

b)

 

increases

c)

 

decreases

d)

 

670 Gal./Min.

549 Gal./Min.

11 feet

3 feet,

increases

390 Gal./Min.

1,280 Gal./Min.



[image: image21.wmf]19) 

 A certain town’s household flow rate is measured at

If the plant receives

but

15%

of that is inflow & infiltration, then what is the population of the town?

a)

 

b)

 

c)

 

d)

 

3.00 MGD,

85 GPCD.

382,500 People

17,000 People

5,294 People

30,000 People



[image: image22.wmf]20) 

Sewer “A” has 

17,000

people at

95 GPCD.

Sewer "B" has

13,800

people at

Sewer “C” has 

9,850

people at

85 GPCD.

What percent of the flow is due to I&I if the total plant

flow is

a)

 

b)

 

c)

 

d)

 

17.9%

4.50 MGD?

21.5%

82.1%

65.7%

90 GPCD.



[image: image23.wmf]21) 

  A wastewater treatment plant receives the following:

Pump Station

=

Sewer “A”      

=

I&I                 

=

Ind. Waste      

=

Sewer “B”      

=

?

    

If the plant receives

what percentage of the total flow is contributedby sewer “B”?

a)

 

b)

 

c)

 

d)

 

15,000 People

@ 95 GPCD

2,750 GPM

66.3%

33.7%

74.8%

25.2%

37,250 gal/day

39,500 gal/day

7.3 MGD,



[image: image24.wmf]22) 

The interior of 

950 ft.

of

30 in.

pipe is uniformly coated with

2.25 in.

of grease. How many gallons will

this pipe hold when filled with water?

a)

 

b)

 

c)

 

d)

 

4,895,664 Gal.

25,189 Gal.

28,085 Gal.

6,236,514 Gal.



[image: image25.wmf]23)

 Colored dye is dumped into a manhole. The dye first appears 

4 min.,

6 sec.

later in a manhole

downstream and disappears

and

7 sec.

after the dye was first dumped into the

manhole. What is the velocity of the flow in the sewer?

time 2

Avg. Time

246

247

247

Sec.

a)

 

b)

 

c)

 

d)

 

 

3.46 Ft./Sec.

0.58 Ft./Sec.



850 feet

4 min.

3.44 Ft./Sec.

3.45 Ft./Sec.



[image: image26.wmf]24) If a pump discharges 

and the force main is

1,775 feet

long, what is the total head loss, if

       is .27 feet per 100 feet of pipe?

friction loss is

.23 feet

per

a)

 

b)

 

c)

 

d)

 

7.4 MGD

100 ft. of pipe?

408.3 feet

1,779 feet

2,183 feet

4.1 feet



[image: image27.wmf]25)

The power factor of a motor is

.82

and the pump has an efficiency of 

79%

.

If  the motor consumes 

what is the water horsepower?

a)

 

b)

 

c)

 

d)

 

7,800 watts,

6.8 HP

10.5 HP

16.1 HP

8.6 HP



[image: image28.wmf]26)

An electric motor is supplied by 

480 v

and

32 amps,

given no loss, what horsepower can the 

motor supply to the water?

 

       

a)

 

b)

 

c)

 

d)

 

30.9 HP

64.2 HP

2.0 HP

20.6 HP



[image: image29.wmf]27)

A

480 v

AC pump motor draws

32 amps,

What is the horsepower output of the motor if the  

power factor is

.78

and the pump efficiency is

89%

?

 

a)

 

b)

 

c)

 

d)

 

14.29 HP

18.32 HP

16.06 HP

20.59 HP



[image: image30.wmf]28)

A

480 v

motor 

(shaft HP)

 has a power factor of 

.80

and the pump is

89%

efficient.  How many amps will it draw?

       

  

a)

 

b)

 

c)

 

d)

 

75 HP

342 Amps

116.6 Amps

9.0 Amps

145.7 Amps



[image: image31.wmf]29)

motor draws

21 amps.

What is the brake horsepower if the pump 

is

85%

efficient and the motor power factor is

  

a)

 

b)

 

c)

 

d)

 

A 4,160 v

.91?

90.6 HP

106.6 HP

117.1 HP

5.1 HP



[image: image32.wmf]30)

Calculate the water horsepower if the pump it operates provides

875 GPM

against

118 feet

total dynamic head (TDH)?

       

  

a)

 

b)

 

c)

 

d)

 

31) If the pump in problem 30 is 

79%

efficient, then what is the brake HP?

       

a)

 

b)

 

c)

 

d)

 



26 HP

101 HP

55 HP

7 HP

33.0 HP

70.2 HP

9.4 HP

43.8 HP



[image: image33.wmf]32) If a pump outputs

390 GPM

against a total dynamic head of

600 feet,

and the pump

is

81%

efficient, what is the brake HP?

       

  

a)

 

Sec.

b)

 

c)

 

d)

 

50.3 HP

47.9 HP

73.0 HP

42.9 HP



[image: image34.wmf]33)

  The power factor of a motor is

.75

, and the  pump has an efficiency of

78%

.

 

 If the motor consumes

what is the water horsepower?

       

a)

 

b)

 

c)

 

d)

 

34) What is the brake horsepower in problem 33?

       

a)

 

b)

 

c)

 

d)

 

35) What is the wire to water efficiency in problem 33?

       

a)

59%

 

b)

75%

 

c)

104%

 

d)

78%

 

11.80 HP

8.85 HP

5.87 HP

17.69 HP

8,800 watts,



5.8 HP

11.8 HP

8.8 HP

6.9 HP



[image: image35.wmf]36)

 A pump has an efficiency of 

91%

and a motor has a power factor of

.93.

If the water

 horsepower is

and electricity has a cost of

11.0

cents per KWH, how much will it cost

 to run the pump for one month,

at

a)

 

b)

 

c)

 

d)

 

334 HP

(31 days)

12.0 hrs./day?

$12,047.49

/mo.

$8,032.37

/mo.

$10,963.22

/mo.

$3,109.31

/mo.



[image: image36.wmf]37)

An automatic chemical feeder treats

at a concentration of

54 mg/l.

How many lbs./day of chemical is required?

a)

 

b)

 

c)

 

d)

 

71 MGD

3,439 lbs./day

28,678 lbs./day

31,976 lbs./day

4,275 lbs./day



[image: image37.wmf]38)

37 mg/l.

of chlorine is required to treat a flow of

50.0 MGD.

The solution available to you, however, 

is only

74%

of chlorine. How many lbs./day of solution are requires to treat the flow?

a)

b)

 

c)

d)

 

20,850 lbs./day

15,429 lbs./day

1,024,012 lbs./day

85,403 lbs./day



[image: image38.wmf]39)

A chlorinator feeds

to a tank treating

1.5 MGD.

What is the concentration in mg/l?

a)

 

b)

 

c)

 

d)

 

250 lbs./day

6.01 mg/l

19.98 mg/l

0.05 mg/l

1,390.00 mg/l



[image: image39.wmf]40) An operator wishes to maintain a chlorine residual of

The compound he is using is only

74%

chlorine. If he uses

then how much flow is he treating daily, in MGD?

a)

 

b)

 

c)

 

       

d)

 

21 mg/l.

750 lbs./day,

3.53 MGD

26.43 MGD

5.79 MGD

3.17 MGD



[image: image40.wmf]41) 

49 mg/l.

of root control must be added to a

sewer that is

2,125 feet

long. If the root control 

chemical is in a solution that consists of only

the chemical, how  many lbs. of the solution  

must be added to the sewer?

a)

 

b)

 

c)

 

d)

 

38% of

42 in.



164.38 lbs.

3,418.02 lbs.

23.74 lbs.

183.28 lbs.



[image: image41.wmf]42) 

26 mg/l.

of chemical was previously used to treat a flow of

The chemical cost is

$1.25

/lb.

A chlorine residual test determined that

chemical would be satisfactory. How much

 money would be saved per month by using the

19 mg/l.

dose instead of the

26 mg/l.

dose?

(1 mo. = 

31 days)

a)

 

b)

 

c)

 

d)

 

19 mg/l. of

65,500,000 gal./day.







$128,609.25

/mo.

$389,217.38

/mo.

$148,175.74

/mo.

$532,613.25

/mo.



[image: image42.wmf]43) 

If a hypochlorite solution is

52%

hypochlorite and

41 mg/l

of hypochlorite is required at a rate of 

what is the required GPH of hypochlorite solution if it’s specific gravity is

1.04?

a)

 

b)

 

c)

 

d)

 

325 MGD,





8,904.69 Gal./Hr.

288.71 Gal./Hr.

1,067.71 Gal./Hr.

1,110.42 Gal./Hr.



[image: image43.wmf]44) Convert 

300

degrees Fahrenheit to Celsius  

a)

o

C

 

b)

o

C

 

c)

o

C

 

       

d)

o

C

 

332

572

167

149



[image: image44.wmf]45) Convert 

100

 

degrees Celsius  to Fahrenheit  

a)

o

F

 

b)

o

F

c)

o

F

 

d)

o

F

 







38

 

132

 

 

212

 

56

 



[image: image45.wmf]46) On

Monday

On 

Thursday

the totalizer read

        

What was the daily average flow?

a)

 

b)

 

c)

 

d)

 

A flow totalizer read

 

 

11,156,800 gal.

114,081,002 gal.







114.08 MGD

25.73 MGD

40.03 MGD

34.31 MGD



[image: image46.wmf]47) If the grade of a sanitary sewer has a slope of

0.50%

for

350 feet,

what is the rise of the pipe?

a)

Feet

 

b)

Feet

 

c)

Feet

 

d)

Feet

 







351.8

1.75

0.02

0.18



[image: image47.wmf]48) A crew surveys a sewer from STA.

9+

54.00

to STA

32+

65.25

If the elevation of the manhole

(

farthest

to the traetment plant) is

is the elevation of the second manhole if the

grade is 

a)

Feet

 

b)

Feet

 

c)

Feet

 

d)

Feet

 

742.6 feet,what

0.0017 FT/FT,

3.9

738.7

746.5

7.4



[image: image48.wmf]49)

 A map with a scale of 

0.625 in.=

100

feet indicates that manhol"A" is

from manhole "B"

What is the actual distance between manholes?

a)

ft.

 

b)

ft.

 

c)

ft.

 

d)

ft.

 

7.50 in.





4.7

1,200.0

8.3

83.3



[image: image49.wmf]50)

If a repair job can be done by

14

people in

17

hours, how long will it take for

to do a similar job?

a)

12

0

min.

 

b)

47

6

min.

 

c)

6

4

min.

 

d)

47

36

min.

 

5 people





Hours,

Hours,

Hours,

Hours,



[image: image50.wmf]51)

A trench is dug at

13 ft. wide x

9 ft. deep x

A

21 in.

Sewer is going to be installed in

this trench. 

16 in.

must be left out of the top for concrete. How much backfill will be required to fill 

the trench?

a)

5,958

Yd

3

 

b)

17,875

Yd

3

 

c)

160,872

Yd

3

 

d)

7,020

Yd

3

 

52) 

How many tons of backfill would there be in problem 51 if the backfill material weighed

a)

11,094

Tons

 

b)

33,283

Tons

 

c)

299,544

Tons

 

d)

13,071

Tons

 

53) 

If a loaded dump truck could haul

18 tons each,

how many truck loads would be needed in problem 51?

a)

616

Trucks

 

b)

727

Trucks

 

c)

617

Trucks

 

d)

16,642

Trucks

 

1,654 ft. long.

3,724 lbs./cu. yd.?



[image: image51.wmf]54) A(n)

9 ft. wide x

1,650 ft. long

trench must be excavated and the spoils removed from the premises. 

and each truck can carry

14 tons.

How many truck loads 

are required if the trench is

a)

1,117

Trucks

 

b)

559

Trucks

 

 

c)

1,675

Trucks

 

d)

558

Trucks

 

The spoil weighs

2,585 lbs./cu. yd.

11.0 feet deep?



[image: image52.wmf]55)

Given the following information, would it be less expensive to finish the job in 

3

days, or finish

the job in one day by working overtime?

Actual job time =

Travel time & set-up time =

Average Work day =

Hourly pay rate =

Overtime is 

1.50

times the normal hourly rate

a)

Cheaper to do the work with O.T.

 

b)

Cheaper to do the work in two days

 

c)

Costs the same either way

 

d)

None of the above

 

2.81

22.50

 



15.00 hrs

1.50 hrs

8.00 hrs

18.25

$

 



[image: image53.wmf]56) Estimate the total cost and cost per linear foot of a sewer construction project. 

      The project consists of installing  

9

manholes and

3,500 feet of

      Costs are estimated as shown below:

EXCAVATION AND BACKFILL________________

345.00

$

 

per foot

COST OF PIPE__________________________-___

259.00

$

 

per foot

MANHOLE + INSTALLATION_________________________

3,725.00

$

 

each

 

a)

 

b)

 

c)

 

d)

 

a)

$269

 

b)

$605

 

c)

$614

 

d)

$355

 

COST PER LINEAR FOOT:

1,241,284.00

$    

 

940,025.00

$        

 

2,117,725.00

$    

 

2,147,525.00

$    

 

36 inch sewer

TOTAL JOB COST:



[image: image54.wmf]57)

The average cost for contractors to clean the city sewers is 

5.95

$

 

per foot for

6.80

$

 

per foot for  and $7.85 per foot of 1.7

and

7.85

$

 

per foot for

The city is considering purchasing a new jet & vac truck for 

284,318

$

 

and hiring a 3 man crew to operate it.

Operator “A” makes 

$19.57

per hour, operator “B” makes

$18.59

per hour, operator “C” makes

17.89

$

 

per hour. Health care & benefits cost

37%

of wages. 

The cost/year of the jet truck will be 

for 10 years.

The time for the crew to clean 

100 feet

of sewer is as follows:

12” sewer takes

15” sewer takes

18” sewer takes

of non-productive time (travel, cleanup, etc.) will be used for every hour spent cleaning sewers

Which is the least expensive option (contractor or in-house) and by how much over 

a)

Cheaper to buy a jet-vac, cost savings will be

 

b)

Cheaper to contract out, cost savings will be

 

c)

Cheaper to buy a jet-vac, cost savings will be

 

d)

Cheaper to contract out, cost savings will be

 

$502,906.66

.50 hours.

1.50 hours.

3.25 hours.

4.00 hours.

$61,925.07

1.80 miles of 15 in. pipe,

1.70 miles of 18 in. pipe,

1.60 miles of 12 in. pipe,

31,275.00

$

 

the 10 year period?

$625,505.80

$62,863.33


MISC ADD-ON QUESTIONS:
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Calculate the water horsepower if the pump it operates provides

950 GPM

against

121 feet

total dynamic head (TDH) & a spec. gravity of

0.92?

       

  

a)

 

Sec.

b)

 

c)

 

d)

 

59) If the pump in problem 30 is 

64%

efficient, then what is the brake HP?

       

a)

 

b)

 

c)

 

d)

 

41.7 HP

91.8 HP

12.3 HP

37.6 HP



26.71 HP

95.02 HP

58.73 HP

7.85 HP



[image: image56.wmf]60) If a pump outputs

300 GPM

against a total dynamic head of

168 feet,

and the pump

is

64%

efficient, what is the brake HP if the fluid being pumped has a specific gravity of

1.30?

       

  

a)

 

Sec.

b)

 

c)

 

d)

 

23.2 HP

10.6 HP

25.9 HP

1.8 HP
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An automatic chemical feeder treats

at a concentration of

23 mg/l.

How many lbs./day of chemical is required?

(the Specific Gravity of the chemical is

1.02.)

a)

 

b)

 

c)

 

d)

 

58 MGD

1,220 lbs./day

10,907 lbs./day

11,348 lbs./day

1,517 lbs./day
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37 mg/l.

of chlorine is required to treat a flow of

The solution available to you, however, 

is only

61%

of chlorine. If the S.G. of the chemical is 

0.96,

How many lbs./day of solution are 

requires to treat the flow?

a)

 

b)

 

c)

 

       

d)

 

4.30 MGD.

75,619 lbs./day

6,307 lbs./day

2,090 lbs./day

1,275 lbs./day
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Prepare a cut sheet for a sewer laid on a 

.75

%

grade with the given stake elevations 

and invert grade.

Stake Elev.

0

+

00

48.21

0

+

50

47.91

1

+

00

48.89

1

+

50

50.15

1

+

98

51.12

Invert Grade

Cut

42.000



















Station
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Prepare a cut sheet for a sewer laid on a 

.75

%

grade with the given stake elevations 

and invert grade.

 Consider a pipe thickness of 

2.0 in.

and assume the pipe will be

installed on

of bedding.

Stake Elev.

0

+

00

67.28

0

+

50

67.91

1

+

00

68.13

1

+

50

68.55

1

+

98

69.69











Station

Invert Grade

Cut

59.00









1.0 ft.
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The average cost for contractors to clean the city sewers is 

6.02

$

 

per foot for

6.77

$

 

per foot for  and $7.85 per foot of 1.7

and

7.44

$

 

per foot for

   How much will it cost to contract out cleaning of the sewers for a(n)

a)

 

b)

 

c)

 

d)

 

3.10 miles of 15 in. pipe,

2.10 miles of 18 in. pipe,

1.75 miles of 12 in. pipe,





10 year period?





2,489,308.80

$      

 

1,216,883.05

$      

 

248,930.88

$         

 

4,609,405.50

$      
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Operator “A” makes 

$18.88

per hour, operator “B” makes

$17.91

per hour, operator “C” makes

16.50

$

 

per hour. Health care & benefits cost

35%

of wages. The cost/year of the jet-vac will be

wages.

.50 hours.

of non-productive time (travel, cleanup, etc.) will be used for every hour spent 

cleaning sewers. What is the total cost per hour for the entire crew?

a)

79.94

$       

 

per./hr.

 

b)

71.94

$       

 

per./hr.

 

c)

53.29

$       

 

per./hr.

 

d)

107.91

$     

 

per./hr.
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The total cost per hour for a 3 man jet-vac crew, (including wages & benefits) is

107.91

$ 

 

per hr.

The time for the crew to clean 

12” sewer takes

2.25 hrs.

per 100 ft.

15” sewer takes

3.50 hrs.

per 100 ft.

18” sewer takes

4.00 hrs.

per 100 ft.

If it costs the city

per yer to own & operate a jet-vac, how much will it cost to clean 

all of the sewers once per year?

            

a)

per yr.

 

b)

per yr.

 

c)

per yr.

 

d)

per yr.

 

100 ft. of sewer is as follows:

65,546.75

$      

 

23,000.00

$ 

 

12,500 feet of 







17,952 feet of 

8,976 feet of 

42,546.75

$        

 

39,535.91

$      

 

23,655.47

$        
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A trench is dug at

8.0 ft. wide x

11.5 ft. deep x

1,884 ft. long.

A

21 in.

Sewer is going to be installed in

this trench. 

16 in.

must be left out of the top for concrete. How many trucks would be needed if the

  material weighed

3,724 lbs.

per yd

3

  and each truck carries  

a)

570

Trucks

 

###

b)

15,383

Trucks

 

647

c)

647

Trucks

 

570

d)

569

Trucks

 

###

18.0 tons?





[image: image65.wmf]69) A sewer jet with a 

1750

gallon tank has a 

35

Gal./Min. pump. If the operator has to fill the truck

4

times in an 

8

hour day, how much time is spent actually cleaning sewers during that day?

a)

Hrs.

#

Min.

 

b)

Hrs.

20

 

Min.

 

c)

Hrs.

20

 

Min.

 

d)

Hrs.

40

 

Min.

 

3

8

25

6



[image: image66.wmf]70) A city plans to purchase a chemical feed system to be installed 

60

minutes from the maintenance office. 

They have a choice between a manually operated or an automatic system The manual system is 

to purchase and

to install. It uses a 

480v

motor at

30

amps. It requires

and 

visit the site once a day, for

1.0

hr(s) to refill the tank and perform maintenance.

The automatic feeder costs

to buy and

to install. It operates on

480v

at 

A site visit is needed every

Operator(s) for

per day. If both systems must to run

which syatem would be cheaper over a

5

year period?

Assume, Power costs

per KWH

An "A" Operator makes

per hr.

  A "B" Operator makes

per hr.

a)

 

b)

 

c)

 

d)

 

2,500

$   

 

2, B Operator(s) to 

30,000

$

 

1, A Operator

41,000.00

$

 

3,500

$

 

35 amps

7 day(s)

by 1, A

24 hr(s)/day,

0.11

$  

 





1.0 hr(s)

18.50

$   

 

17.10

$   

 

Automatic feeder is cheaper by,

Manual feeder is cheaper by,

33,636.80

$      

 

Automatic feeder is cheaper by,

14,363.20

$      

 

17,954.00

$      

 

 It costs about the same for the Automatic and the Manual Sytem
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A(n)

30 in. 

force main that is

1.8 miles

long, is supplied by a

1,675 gal./min

pump.

Once the pump

is started, how long will it take to fill the force main? Assuming no head loss and the force main is empty.

a)

b)

c)

d)

 

3.00 hr(s).

28 min.

 

3.00 hr(s).

17 min.

 

3.00 hr(s).

47 min.

 

4.00 hr(s).

11 min.
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The following flows were recorded for the months of 

and

April,

…

28

31

30

What was the average daily flow for this three-month period?

a)

b)

c)

d)

120.8 MGD

 

3.7 MGD

 

156.1 MGD

4.6 MGD

 

413.3 MGD

 

February,

March,

February,

187.2 cu. ft./sec.

March,

94,722.2 Gal./Min.

April,
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A contractor is building a house with a basement elevation of

 The stub-out connection elevation 

is

975.2 ft.

 If the minimum alowable slope is

0.30%

 How far from the road can the builder place

 the house?

   

a)

b)

c)

d)

975.5 ft.

 

2.9 ft.

 

234.1 ft.

 

292.7 ft.

 

100.0 ft.
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A contractor is building a house with a basement elevation of

 The stub-out connection elevation 

is

961.6 ft.

 If the minimum alowable slope is

 How far from the road can the builder place

 the house?

   

a)

b)

c)

d)

20.0 ft.

 

321.6 ft.

 

242.1 ft.

 

968.3 ft.

1/4

 in. /ft.

 

180.3 ft.

 



[image: image71.emf]75)A(n)54 in. sewer has a flow of at a velocity of The sewer size changes to 

a(n) 48 in. sewer with the same slope and flow. Assuming no friction loss, what is the new velocity?

(Both sewers are flowing full.)

a)

b)

c)

d) 3.48 ft./sec.

 

5.40 ft./sec.

 

12.56 ft./sec.

 

43.75 MGD 2.62 ft./sec.

 

5.08 ft./sec.
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A(n)

2

 

 

cylinder positive displacement pump has a cylinder bore of

6.0 in.

with a stroke of

The pump operates at 

How long will it take to empty a

48 in.

diameter wet well,

deep, if it has an inflow of

a)

b)

c)

d)

 

 

1 hr(s),

.67 min.

 



0 hr(s),

9 min.

 

1 hr(s),

79 min.

 

 

1 hr(s),

40 min.

 

4.0 in.

250 RPMs.

21.0 ft.

225 Gal./Min.?
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To dechlorinate the wastewater, sulfur dioxide is to be applied at a level of 

more than the

chlorine risidual. What should the Sulfonator feed rate be for a flow of

, with a chlorine residual of

a)

b)

 

c)

d)



 

213 lbs./day

 

237 lbs./day

 

149 lbs./day

 

89 lbs./day

 

2.5 mg/l

4.25 MGD

4.2 mg/l?
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A degreasing agent is added to a 

diameter wet well that is

deep. 

is required 

for every 

1

ft

2 

of surface area. If the degreaser weighs 

per gallon and has a concentration of

, how many lbs. Of chemical must be added to the well?

a)

b)

c)

d)

565.2 lbs.

 





0.50 lbs.

 

4,227.7 lbs.

 

14.2 mg/l





6,499.8 lbs.

 

12.0 ft.

11.5 ft.

5.0 lbs.

5.0 lbs.
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		28)		A		480 v		75 HP				motor (shaft HP) has a power factor of												.80		and the pump is				89%

				efficient.  How many amps will it draw?

						a)		116.6 Amps																										Sec.

						b)		145.7 Amps

						c)		9.0 Amps

						d)		342 Amps

		FORMULAS NEEDED;

		1 hp = 746 Watts																"Shaft HP"

		Amps		x		Volts		=		Watts										75.0 HP

																								89.% eff

		1) Divide BHP/P.F. to get Input HP;;														0.8				BHP								WHP

		75.0 HP				= 93.8 HP

		.80

		2) Convert Input HP to Watts;														3) Calculate Amps;

		1 hp = 746 Watts														Amps		x		Volts		=		Watts

		93.8 HP						x 746 Watts / HP								Amps		x		480 v		=		= 69,938 watts

						= 69,938 watts

																						=		69,938 watts

		**You did not need efficiency, since you were starting at Shaft HP & working back to input HP																						480 v

																						=		145.7 Amps  B
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		47) If the grade of a sanitary sewer has a slope of																						0.50%		for		0 feet		what is the rise of the pipe?

				a)		351.8						Feet

				b)		1.75						Feet

				c)		0.02						Feet

				d)		0.18						Feet

		FORMULAS NEEDED;

				SLOPE =		RISE								(Slope =		0.50%				or		.01)

						RUN						.005 =				RISE

																350. ft

		Slope =

										.005				x 350. ft						=		RISE

												.005		x 350. ft						=		1.75		ft. = "B"
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		7)		What capacity blower is required to ventilate a manhole																48. in		in diameter and				62 feet		deep, if

				3		air change(s) is required every										6 minutes?

						a)		130				Ft3/Min.

						b)		389				Ft3/Min.

						c)		2336				Ft3/Min.

						d)		934				Ft3/Min.

		FORMULAS NEEDED;

		Volume						= Flow																4

		Time

		Convert inches to feet;

						48. in				4

						12 in./ft.																						62 feet

		Volume of a Cylinder =   D2 x .785 x Depth

				4				4				62						=   778.7		Ft.3

		Formula;

						Flow =		Volume

								Time

						=		778.7				Ft.3

								6. min

						=		129.8				Ft.3

		Multiply ft3/min x Number of air changes required;

						129.8		Ft.3/Min				x   3   Air				389.36						Ft.3/Min
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		23)		Colored dye is dumped into a manhole. The dye first appears																								0. min		6. sec				later in a manhole

				850 feet				downstream and disappears										4. min				and		7. sec		after the dye was first dumped into the

				manhole. What is the velocity of the flow in the sewer?																										time 2				Avg. Time

								0																				246		247				247		Sec.

						a)		3.441295547

						b)		3.448275862

						c)		3.455284553

						d)		0.58

		FORMULAS NEEDED;																						850. ft

		velocity =						Distance														To find the average velocity, you must find when the center of the dye passed through the manhole.

								Time

		Convert Min., Sec. To Seconds;

				Dye first appears:

		0. min				6. sec				=

		4. min				x 60 sec./min. =						240. sec

												+ 6. sec

												246. sec

				Dye disappears:

		0. min				7. sec				=

		4. min				x 60 sec./min. =						240. sec												Average = 247. sec

												+ 7. sec

												247. sec

		Average theStart & finish times;;																Use the formula to calculate the velocity;

																		velocity =						Distance

		246. sec +						247. sec				= 247. sec												Time

						2

																								850. ft				3.448275862				= "B"

																								247. sec






_1254384988.xls
Sheet1

		75)		A(n)		54. in		sewer has a flow of								43.75 MGD				at a velocity of						2.62				The sewer size changes to

				a(n)		48. in		sewer with the same slope and flow. Assuming no friction loss, what is the new velocity?

				(Both sewers are flowing full.)

						a)		5.07539828

						b)		5.399084395

						c)		12.56

						d)		3.483280255

		FORMULAS NEEDED;

		ft3/sec. = ft2 x ft./sec.

		ft3/sec. = MGD x 1.55																		54. in										48. in

																												Flow

		1) Convert MGD to ft.3/sec.;

						ft3/sec. =		43.75 MGD						x 1.55						2) Calculate the area of the new pipe size:

						ft3/sec. =		67.81		ft3/sec										48. in		=		4

																				Area		=		D2 x .785

																						4				=		4		4				x .785  =		12.56

		3) Calculate the new velocity;

				67.8125						=		5.399084395

				12.56

														= "B"

																																				0.1938359715
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		76)		A(n)		2																										cylinder positive displacement pump has a cylinder bore of		6		with a stroke of				4

				The pump operates at										250. RPMs								How long will it take to empty a												48. in		diameter wet well,

				21																deep, if it has an inflow of		225

						a)		0 hr(s)				40. min

						b)		0 hr(s)				9. min

						c)		0 hr(s)				79. min

						d)		0 hr(s)				0.6726789318

		FORMULAS NEEDED;

		Vol. Of a cylinder = D2 x .785 x L

		Flow =				Volume																																48. in

						Time																																4

		1) Calculate the volume of the cylinders (in gallons);																														225

		Vol. Of a cylinder = D2 x .785 x L

				Volume of Tank :

		4						4				.785 x				21. ft												6				bore												21. ft

		=  263.8						ft.3																				0.5

				x 7.48				gal./ft3

		1,972.9						gal.																				4

								Volume of Piston(s):																				0.3333333333

		0.5						0.5						.785  x				0.3333333333

						=  0.07				ft.3

						x 7.48				gal./ft3

				0.49						gal.																										250. RPMs

								x 2		Cylinders

								0.98		gal.

		2) Multiply the piston volume by the number of strokes per minute for pumping rate;

		250								x		0.9786333333						=		244.6583333

		3) Subtract the inflow from the pumping rate to get 'effective pumping rate';

		244.6583333								-		225								=		19.65833333

		4) Calculate the time using the flow formula;

		Flow =				Volume						or		Time =				Volume

						Time												Flow								4) Convert to hrs. min.;

																										100.3607359						=		1.672678932

		Time =				1972.9248								=		100.3607359										60min./hr.

						19.65833333																								= 1. hr(s) +						0.6726789318

																																= 0 hr(s)				40.36073591

																																				= "A"

																										4) Convert to hrs. min.;

																										8.768554667						=		0.1461425778

		Time =				1972.9248								=		8.768554667										60min./hr.

						225																								= 0. hr(s) +						0.1461425778

																																= 0 hr(s)				8.768554667

																																				= "A"
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		77)		To dechlorinate the wastewater, sulfur dioxide is to be applied at a level of																																		2.5 mg/l						more than the

				chlorine risidual. What should the Sulfonator feed rate be for a flow of																																4.25 MGD						, with a chlorine residual of

				4.2 mg/l?

						a)		149. lbs/day

						b)		89. lbs/day

						c)		213. lbs/day

						d)		237. lbs/day

		FORMULAS NEEDED;

		lbs./day = mgl x MGD x 8.34

		1) Calculate the dosage;																						2) Calculate the lbs./day;

												Dosage   =    residual  +		2.5 mg/l												lbs./day = mgl x MGD x 8.34

						=		4.2 mg/l				+		2.5 mg/l																=		6.7 mg/l				x		4.25 MGD x								8.34 lbs./gal.

						=		6.7 mg/l																						=		237. lbs/day						= "D"
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		78)		A degreasing agent is added to a																12				diameter wet well that is												11.5				deep.				5				is required

				for every				1		ft2 of surface area. If the degreaser weighs																				5				per gallon and has a concentration of

		14.2 mg/l						, how many lbs. Of chemical must be added to the well?

						a)		6499.8

						b)		0.5006775819

						c)		4227.696

						d)		565.2

		FORMULAS NEEDED;

		area of a circle = D2 x .785

		1) Calculate the surface area of the well;																																				12

		area of a circle = D2 x .785																																		113.04						2)

								=		12						12						113.04								2

		2) Multiply the required dosage by the surface area;

				113.04						2		x		5						2		=		565.2																						11.5

						None of the other information is needed
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		11)		If a sewer must have a flow rate of												33 MGD		with a velocity between								1.09		and		2.25

				What must the								minimum		size be?

						a)		65. in																						minimum

						b)		93. in																						maximum

						c)		92. in																				64.57701668				min

						d)		64. in																				92.8 inch				max

		FORMULAS NEEDED;

				ft3/sec. = 1.55 x MGD										Area (ft2) = D2 x .785										ft3/sec. = ft2 x ft./sec.

																								(Flow   = Area x Velocity)

		Convert MGD to ft3/sec.

				ft3/sec. = 1.55 x MGD

								= 1.55 x				33 MGD

								= 51.2				ft3/sec.

		Decide which velocity you will use;

		If the question asks for the minimum pipe size, you will need to design the pipe toward the HIGHEST velocity

		If the question asks for the maximum pipe size, you will need to design the pipe toward the LOWEST velocity

												In this case, it asks for the		minimum		velocity, so you will use the								2.25

		Use the formula, ft3/sec. = ft2 x ft./sec. To get the area;

						ft3/sec.    =   ft2 x ft./sec.

				51.2				ft3/sec.  =				ft2     x		2.25

				51.2				ft3/sec.				22.73		ft2

				2.25

		Use the formula, Area (ft2) = D2 x .785 To get the D2																		Then squaere root the D2, to get the Diameter

				Area (ft2) = D2 x .785																D		2   =		D  (Diameter)

		22.73				ft2     =				D2 x .785

																				29.0		ft2 =		5.381418056

		22.73				ft2				D2

		.785																				Convert to inches

		29.0				ft2				D2				5.381418056				x		12 in./ft.		=		64.57701668

																				We are looking for the						minimum		velocity

																				64		would be too small & cause the velocity to rise above

																				2.25
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		51)		A trench is dug at				13. ft wide x		9. ft deep x		1654				A		21. in		Sewer is going to be installed in

				this trench.		16. in		must be left out of the top for concrete. How much backfill will be required to fill

				the trench?

				a)		5,958		Yd3																																-5958.2

				b)		17,875		Yd3																																-17874.7

				c)		160,872		Yd3																																-160872.3

				d)		7,020		Yd3																																-7020.1

		52)		How many tons of backfill would there be in problem 51 if the backfill material weighed																		3724

				a)		11,094		Tons

				b)		33,283		Tons

				c)		299,544		Tons

				d)		13,071		Tons

		53)		If a loaded dump truck could haul						0 tons each		how many truck loads would be needed in problem 51?

				a)		616		Trucks																														1849.0389546733

				b)		727		Trucks																														726.1864389378

				c)		617		Trucks																														616.3463182245

				d)		16,642		Trucks																														16641.3505920602

		FORMULAS NEEDED;

		Volume of a rectangle = L x W x H								1 ton = 2,000 lbs.

		Volume of a cylinder = D2 x .785 x L								1 yd.3 = 27 ft.3																								9. ft

		1) Calculate the volume of the trench in (Yd3);												16. in =		1.333333333

		Volume of a rectangle = L x W x H

		Volume of a rectangle =								9. ft		1.333333333				7.666666667												1,654. ft

		=		1,654. ft x		13. ft x		7.666666667

		=		164,849		ft.3														13. ft

				Convert to yd3

				164,849		ft.4		6105.506173						21. in =		1.75				Diameter

				27 ft3/yd3

		2) Calculate the volume of the pipe (in Yd3);												3) Subtract pipe volume from trench volume;

		Volume of a cylinder = D2 x .785 x L														This will give you the volume of fill.

		=		1.75		1.75		.785   x		1,654. ft								6,106				yd3

		=		3976.319375				147.271088										- 147				yd3

				27 ft3/yd3														5,958				yd3		#51 ="A"

		3) Calculate the wieght of fill in tons;

		5,958.2				3724				22,188,467. lbs				11,094 tons

										2,000 lbs./ton

		3) Calculate the wieght of fill in tons;

		11,094.2 tons				= 616.3 Trucks						You must round up to		617.0 Trucks or there will be								0.3463182245

		18 tons/truck								616

				616 Trucks  = C



=

=

=

=

=

=










_1185729391.xls
Sheet1

		73)		A contractor is building a house with a basement elevation of																				975.5				The stub-out connection elevation

				is		975.2		If the minimum alowable slope is												30.00%		How far from the road can the builder place

				the house?

						a)		2.9265

						b)		234.084

						c)		292.65

						d)		100

		FORMULAS NEEDED;

		1% slope = .001 ft./ft.												Slope =		Rise

																Run

		1) Convert % slope to ft./ft.;

						30.00%				=		0.003

		2) Calculate the Rise;																												100

		Stub-out Elev. - Basement Elev. = Rise

						975.5

				-		975.2

						0.3

		3) Calculate slope;

		Slope =				Rise				0.003						0.3

						Run										Run

		Run =						0.3						100

								0.003
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		74)		A contractor is building a house with a basement elevation of																				968.3				The stub-out connection elevation

				is		961.6		If the minimum alowable slope is												1/4				How far from the road can the builder place

				the house?

						a)		180.3

						b)		321.6

						c)		242.075

						d)		20.03333333

		FORMULAS NEEDED;

		1% slope = .001 ft./ft.												Slope =		Rise

																Run

		1) Convert in./ft. Slope to ft./ft.Slope;

				1/4				0.25

						0.25				=		0.0208333333

						12 in./ft.

		2) Calculate the Rise;

		Stub-out Elev. - Basement Elev. = Rise

						968.3																								321.6

				-		961.6

						6.7

		3) Calculate slope;

		Slope =				Rise				0.0208333333						6.7

						Run										Run

		Run =						6.7						321.6

								0.0208333333
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		10)		If a plant receives a flow of										175		MGD, at a velocity of								2.5

				what minimum size pipe would be needed?

																																		1.11E+02

						a)		141 inch																										91.02 inch

						b)		92 inch																										141.08 inch

						c)		142 inch																										11.76 inch

						d)		12 inch

		FORMULAS NEEDED;

				ft3/sec. = 1.55 x MGD										Area (ft2) = D2 x .785										ft3/sec. = ft2 x ft./sec.

																								(Flow   = Area x Velocity)

		Convert MGD to ft3/sec.

				ft3/sec. = 1.55 x MGD

								=   1.55   x				175.0 MGD

								=		271.3		ft3/sec.

		Use the formula, ft3/sec. = ft2 x ft./sec. To get the area;

						ft3/sec.    =   ft2 x ft./sec.

				271.3				ft3/sec.   =				ft2     x		2.5

				271.3				ft3/sec.				108.5

				2.5

		Use the formula, Area (ft2) = D2 x .785 To get the D2, Then squaere root D2 for the Diameter;

				Area (ft2) = D2 x .785																D		2 =		D  (Diameter)

		108.50				ft2     =				D2 x .785

																				138.2		ft2 =		11.75655394

		108.50				ft2				D2

		.785																				Convert to inches

																				11.75655394				141.0786473										0.0786472623

		138.2				ft2				D2										12 in./ft.

																				**We are looking for the minimum size.

																				141		would be too small. We need to

																				round up to				142.0 inches
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		1)		Convert		15.5		CFS to MGD

																		x

				a)		24.0 MGD														0

				b)		10.00 MGD														0

				c)		17.3 MGD														0

				d)		15.0 MGD														0

						Formula:		ft3/sec.

								1.55		=		MGD

								15.5		=		10.00 MGD

								1.55
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		8)		A		60. in		storm sewer flowing half full, at a velocity of																		1.50		Ft./sec., will discharge

				how much flow into a creek in MGD?

						a)		18.99				MGD				0

						b)		14.72				MGD

						c)		2.54				MGD

						d)		9.50				MGD

		FORMULAS NEEDED;

				Area of Pipe = D2 x .785										Ft3/sec. = 1.55 x MGD

		Calculate the Area of the Pipe;												60. in pipe						= 5. ft						5. ft				***** Half Full *******

						D2 x .785																										1.5

						5. ft		x		5. ft		x   .785 =		19.625				ft2

														x 1.50				f/s				Multiply by the Velocity to

														29.44				ft3/sec				get flow in ft3/sec

		Divide ft3/sec. by 1.55 to convert to MGD

				29.44				ft3/sec				18.99 MGD								This is the full pipe flow. This pipe is only half full.   Divide the flow in half.

						1.55

						18.99 MGD				9.50 MGD				= "D"

						2
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		70) A city plans to purchase a chemical feed system to be installed																										60		minutes from the maintenance office.

		They have a choice between a manually operated or an automatic system The manual system is																																				$   30,000

		to purchase and						$   2,500				to install. It uses a								480v		motor at				30		amps. It requires						1

		and		2						visit the site once a day, for												1.0		hr(s) to refill the tank and perform maintenance.

		The automatic feeder costs										$   41,000.00						to buy and				$   3,500				to install. It operates on										480v		at		35 amps

		A site visit is needed every										7 day(s)				1				Operator(s) for						1.0 hr(s)				per day. If both systems must to run

		0 hr(s)/day				which syatem would be cheaper over a																5		year period?

								Assume, Power costs		$   0.11				per KWH						An "A" Operator makes										$   18.50				per hr.

																				A "B" Operator makes										$   17.10				per hr.

				a)		Automatic feeder is cheaper by,														$   33,636.80

				b)		Manual feeder is cheaper by,														$   14,363.20

				c)		Automatic feeder is cheaper by,														$   17,954.00

				d)		It costs about the same for the Automatic and the Manual Sytem

		(Manual Feeder)

		Power,

				480v		x		30 amps x				$0.11/KWH x						24 hr(s)/day x						365		days/yr.				x 5. yrs				=		$   69,379.20

										1,000 watts/KW

		Labor,

				A Operator				$   18.50				per hr.

		+		B Operator				$   17.10				per hr.

				Total		=		$   35.60				per hr.		1						x    365 days/yr						x  5. yrs				=		$   64,970.00

		Initial Costs,																		Total		0. yr cost

						Purchase price =		$   30,000														Power		$   69,379.20

						Installation =		$   2,500														Labor		$   64,970.00

								$   32,500														Initial Costs		$   32,500

																								$   166,849.20

		(Automatic Feeder)

		Power,

				480v		x		35 amps x				$0.11/KWH x						24 hr(s)/day x						365		days/yr.				x 5. yrs				=		$   80,942.40

										1,000 watts/KW

		Labor,

						0		A Operator				x		$   18.50				1						7										x  5. yrs						$   7,770.00

		Initial Costs,																		Total		0. yr cost

						Purchase price =		$   41,000														Power		$   80,942.40

						Installation =		$   3,500														Labor		$   7,770.00

								$   44,500														Initial Costs		$   44,500

																								$   133,212.40

		(Cost Difference)

												(Manual Feeder)				$   166,849.20

												(Automatic Feeder)		-		$   133,212.40

														Automatic feeder is cheaper by,		$   33,636.80

														Manual feeder is cheaper by,		$   14,363.20												$   59,369.84

														Automatic feeder is cheaper by,		$   17,954.00												$   62,242.48

														It costs about the same for the Automatic and the Manual Sytem														$   14,363.20






_1185305816.xls
Sheet1

		71)		A(n)		30. in		force main that is						1.8 miles		long, is supplied by a								1,675. gal/min		pump.		Once the pump

				is started, how long will it take to fill the force main? Assuming no head loss and the force main is empty.

						a)		3				47. min

						b)		3				17. min

						c)		3				28. min

						d)		4				11. min

		FORMULAS NEEDED;

		Area of a cylinder = D2 x .785 x L												Flow =		Volume						1 mile = 5,280 ft.

		1 ft3 = 7.48 Gallons.														Time

		1) Convert units;

		1 mile = 5,280 ft.												30. in				=		2.5

		1.8 miles						x   5,280   =				9,504. ft

		2) Calculate the volume of the pipe, in gallons;

		Area of a cylinder  = D2 x .785 x L

				=		2.5				2.5				0.785		x 9,504. ft =						46629

						Convert to gallons,

						46629						x		7.48 Gal./ft.3 =				348784.92

		3) Use the flow formula to calculate the time;

						Flow =				Volume

										Time

		1,675. gal/min =								348784.92								4) Convert decimal hours to hours, minutes;

										Time								3.470496716				=		3		0.4704967164				60 min./hr.)

																						=		0.00 hours		28. min				= "C"

		Time =								348784.92										b		=

										1,675. gal/min						3.286455224						=		3		0.2864552239				60 min./hr.)

																						=		0.00 hours		17. min

								Time =		208.229803

																		4.186567164				=		4		0.1865671642				60 min./hr.)

						Hrs. =		208.229803				3.470496716												0.00 hours		11. min

								60 min./hr.






_1185722933.xls
Sheet1

		72)		The following flows were recorded for the months of																		February,				March,				and		April,		…

		February,						187.24								March,				94722.22						April,						156.1 MGD

						28												31										30

				What was the average daily flow for this three-month period?

						a)		4.6 MGD

						b)		413.3 MGD

						c)		120.8 MGD

						d)		3.7 MGD

		1) Convert all units to MGD (or any of the same units), then total the flows:

		February,						187.24										= 120.8 MGD

								1.55 MGD per ft3/sec.

																										April,		30

		March,						=		94722.22								x 60 min./hr. x 24 hrs./day								August,		31

														1,000,000												December,		31				Month		Days

								=		136.4 MGD																February,		28				January,		31

																										January,		31				February,		28

		April,						=		156.1 MGD																July,		31				March,		31

						total the flows																				June,		30				April,		30

		February,						120.8 MGD																		March,		31				May,		31

		March,						136.4 MGD																		May,		31				June,		30

		April,						+ 156.1 MGD																		November,		30				July,		31

								413.3 MGD																		October,		31				August,		31

																										September,		30				September,		30

		2) Calculate the number of days & divide it into the total flow:																														October,		31

		February,						=		28 Days																						November,		30

		March,						=		31 Days				Average flow =						413.3 MGD				= 4.6 MGD								December,		31

		April,						=		30 Days										89 Days

										89 Days
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		9) A(n)				112. in		sanitary sewer carries a flow of												88 MGD		Calculate the velocity of flow in FPS.

						a)		0.8302478583

						b)		18.61692448

						c)		1.229165816

						d)		1.99467048

				FORMULAS NEEDED;

				Flow:  ft3/sec. = ft2  x ft./sec												Area  = d2 x .785								MGD x 1.55  =  ft3/sec.

		Convert Units																				Use the flow formula to get area

		112. in				9.333333333																Flow:    ft3/sec.     =   ft2    x   ft./sec

		12																				136.4		ft3/sec.   =				68.38222222		2		x   ft./sec.

		Calculate the Area of the Pippe in ft2

				Area  = d2 x .785																		136.4		ft3/sec.				=   ft./sec.

						9.333333333		x		9.333333333		x .785  =		68.38222222				2				68.38222222				2

																												=   ft./sec.

		Convert MGD back to ft3/sec.																				1.99

				MGD     x   1.55   =      ft3/sec.

				88 MGD				x   1.55   =				136.4		ft3/sec.
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		6)		A ball is dropped into a manhole,										15		min.		32		Seconds later, it is observed								2,724. ft

				away in a downstream manhole. What is the velocity in FPS?

						a)		1.461373391

						b)		2.922746781

						c)		5.260944206

						d)		2.192060086

		Convert Minutes, Seconds to just Seconds:

				15		Minutes		x		60 Sec./Min. =														2,724. ft

				900						+ 32. Sec =				932.0 Seconds

		Formula;

						Velocity =		Distance

								Time

						Velocity =		2724 feet						2.922746781

								932
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		54) A(n)						9. ft wide x		1,650. ft long		trench must be excavated and the spoils removed from the premises.

				The spoil weighs						2585				and each truck can carry						14. tons		How many truck loads

										are required if the trench is		11.0 feet deep?

						a)		1,117		Trucks																												1,117		1117.1

						b)		559		Trucks																												558		558.5

						c)		1,675		Trucks																												1,675		1675.6

						d)		558		Trucks																												558		558.5

		FORMULAS NEEDED;

		Volume of a rectangle = L x W x H

		1 ton = 2,000 lbs.								1 yd.3 = 27 ft.3

		1) Calculate the volume of the trench in (Yd3);

		Volume of a rectangle = L x W x H																				1,650. ft

		Volume of a rectangle =														11

		9. ft						11		x 1,650. ft										9. ft

										= 163,350		ft.3

										Convert to yd3

										163,350		ft.3		6050

										27 ft3/yd3

		3) Calculate the wieght of fill in tons;

		2585								6050				15,639,250. lbs				= 7,819.6 tons

														2,000 lbs./ton

		4) Calculate the number of trucks;

		7,819.6 tons								= 558.5 Trucks								You must round up to		559 Trucks or there will be

		14 tons/truck														0.5446428571

								559 Trucks  = C

								558



=

=

=

=

=

=
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		4)		If a(n)		36. in		pipe and a(n)				42. in		pipe are running full and meet at a manhole, what minimum

				size outlet pipe will be required?

						a)		56 inch																				55.3 inch

						b)		44 inch																				43.4 inch

						c)		71 inch																				70.5 inch

						d)		78 inch																				78.0 inch

				Calculate the areas of both pipes,														Area = D2 x .785

						Area of the 36. in pipe =								36. in		x		36. in		x .785 =		1,017.4		in2				36. in

						Area of the 42. in pipe =								42. in		x		42. in		x .785 =		1,384.7		in2

				Add the two areas together

				(The outlet pipe area must be big enough for both pipes.)																		1,017.4		in2

																				+		1,384.7		in2				42. in

																						2,402.1		in2

				Use the area formula to back out the diameter																		Area = D2 x .785

																		D2		x .785 =		2,402.1		in2

																				D2 =		2,402.1		in2

																						.785

						If you round down the decimal, the pipe will be too small. YOU MUST ROUND UP THE DECIMAL.														D2 =		3,060.0		in2

																				D =		3,060.0		=		55.31726674

																										56.0 inch

				ALTERNATE METHOD;

						Calculate the areas as if the pipe were square.

						Using the method above, we multiplied the area by .785, only to take it back out again later. This step can be skipped,

						but only in certain situations. If you are not sure, use the method above.

				36. in		X 36. IN =				1,296		in.3

				42. in		X 42. IN =				-     1,764		in.3								A =		3,060.0		=		55.31726674

								Total Area =		3,060		in.3

																										56.0 inch
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		5)		Rain falls for				4.2		hours on a parking lot that is								250		feet by		355		feet. The amount of rain that fell

				was measured at						3.75		inches. Calculate the amount of flow in GPM.

						a)		3457.552083

						b)		917.875744

						c)		1184.49883

						d)		823.2266865

				Convert inches to feet & Hours, Min. to Minutes;

										3.75				=		0.3125																		250. ft

										12 in./ft.												0.3125

										4.2						252														355. ft

						Formula:

								Flow =				Volume		=		250. ft  x				355. ft  x				0.3125		= 110.1				Ft3/min.

												Time						252

						Convert Ft3 to Gallons:

								110.06				Ft3/min.		x		7.48		Gal./ft3 =				823.2266865



Rain Water
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		56) Estimate the total cost and cost per linear foot of a sewer construction project.

		The project consists of installing										9		manholes and		3,500 feet of		36 inch sewer

		Costs are estimated as shown below:

												EXCAVATION AND BACKFILL________________								$   345.00		per foot

												COST OF PIPE__________________________-___								$   259.00		per foot

												MANHOLE + INSTALLATION_________________________								$   3,725.00		each

				TOTAL JOB COST:

						a)		$   1,241,284.00

						b)		$   940,025.00

						c)		$   2,117,725.00

						d)		$   2,147,525.00

				COST PER LINEAR FOOT:

						a)				$269

						b)				$605

						c)				$614

						d)				$355

		TOTAL JOB COST;

		1)		Excavation and backfill of trench.												4) Total cost.

				345						x  3,500. ft =		$ 1,207,500.00				$ 1,207,500.00				(Excavation)

		2)		Cost of pipe.												$ 906,500.00				(pipe)

				259						x  3,500. ft =		$ 906,500.00				$ 33,525.00				(Backfill)

		3)		Cost of manholes.												$ 2,147,525.00				= "D"

				9 manholes						x  3,725. ea =				$ 33,525.00

		COST PER LINEAR FOOT;

		1) Divide the total job cost by linear feet of pipe.

		$ 2,147,525.00								613.5785714

				3,500. ft
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		3)		How does the area of a(n)										42 inch				sewer compare to a(n)				21 inch sewer?

																												x

						a)		The		42. in		area is		2.00		times larger than the				21

						b)		The		42. in		area is		3.14		times larger than the				21

						c)		The		42. in		area is		2.55		times larger than the				21

						d)		The		42. in		area is		4.00		times larger than the				21

						Area of		42. in										Compare the 2 areas

						=		D2  x		.785

						=		42. in		42								Area of the 42. in				1385. in				= 4.00 times larger

						=		1384.74		in2								Area of the 21. in				346. in

						Area of		21. in

						=		D2  x		.785

						=		21. in		21

						=		346.185		in2



=
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		57)		The average cost for contractors to clean the city sewers is												$   5.95		per foot for		1.6

				$   6.80		per foot for  and $7.85 per foot of 1.7		1.8				and		$   7.85		per foot for		1.7

				The city is considering purchasing a new jet & vac truck for												$   284,318		and hiring a 3 man crew to operate it.

				Operator “A” makes				$19.57		per hour, operator “B” makes						$18.59		per hour, operator “C” makes

				$   17.89		per hour. Health care & benefits cost						37%		of wages.

										The cost/year of the jet truck will be		$   31,275.00				for 10. years		The time for the crew to clean

				100 feet		of sewer is as follows:

										12” sewer takes		1.5

										15” sewer takes		3.25

										18” sewer takes		4

		0.5				of non-productive time (travel, cleanup, etc.) will be used for every hour spent cleaning sewers

																		Which is the least expensive option (contractor or in-house) and by how much over		the 10 year period?

				a)										Cheaper to buy a jet-vac, cost savings will be		$625,505.80

				b)										Cheaper to contract out, cost savings will be		$502,906.66

				c)										Cheaper to buy a jet-vac, cost savings will be		$62,863.33

				d)										Cheaper to contract out, cost savings will be		$61,925.07

		Convert miles of sewer to feet .

		size				miles				feet/mile				feet

		12. in   =				1.60 miles		x		5,280.  ft/mile		=		8,448. ft

		15. in   =				1.80 miles		x		5,280.  ft/mile		=		9,504. ft

		18. in   =				1.70 miles		x		5,280.  ft/mile		=		8,976. ft																in-house cost				contractor costs

																														$   115.18				$   185,354.40

		CONTRACTOR COST/YEAR:																												- 0

		Convert feet of sewer cost.																												- 0

		feet      x				cost/ft.		=		total																				- 0				$   185,354.40

		8,448. ft   x				$ 5.95		=		$   50,265.60		(12. in)																		- 0		-		31,275.0

		9,504. ft   x				$ 6.80		=		$   64,627.20		(15. in)																		$   31,275				$   154,079.40

		8,976. ft   x				$ 7.85		=		$   70,461.60		(18. in)																		31,275.0

										$   185,354.40		=		TOTAL CONTRACTOR COST/YEAR																				cost difference

																																		$   1,540,794.00

		IN HOUSE COST/YEAR

		1) Calculate labor cost/hr.

		Add wages of A,B & C operators.

						$19.57		(Operator A)

						$18.59		(Operator B)

				+		$17.89		(Operator C)

						$56.05		(Total hourly rate)

														travel &				fringe		Total labor

										hourly rate				clean up				benefits		Cost/hr.

										$56.05		1.5				x          1.37				=    $115.18

		2) Set up grid to calculate in-house costs.

														hrs. per						travel time						total cost/

		Size				ft. of pipe		¸		100' sections		x		100 ft.		x		hourly rate		pipe size

		12. in   =				8,448		¸		100. ft sections		x		1.50		x		$   115.18		=   14,595.96

		15. in   =				9,504		¸		100. ft sections		x		3.25		x		$   115.18		=   35,577.65

		18. in   =				8,976		¸		100. ft sections		x		4.00		x		$   115.18		=   41,355.21

																		In-house labor cost		=   91,528.82

		COMPARE COST/YEAR																Jet-vac cost/year		=   31,275.00

																		Total cost/year		=   122,803.82

				$185,354.40				CONTRACTOR COST/YEAR

				-  $122,803.82				IN HOUSE COST/YEAR

				$62,550.58				Cheaper to do the work in-house

										10 year cost difference

										$   62,550.58		x		10  =		$625,505.80

																		= "A"
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		55)		Given the following information, would it be less expensive to finish the job in																						3		days, or finish

				the job in one day by working overtime?

																						Actual job time =		15.00 hrs								2.81

																						Travel time & set-up time =		1.50 hrs								22.50

																						Average Work day =		8.00 hrs

																						Hourly pay rate =		$   18.25

																Overtime is				1.50		times the normal hourly rate

																																						1

						a)		Cheaper to do the work with O.T.																														1.5

						b)		Cheaper to do the work in two days																														2

						c)		Costs the same either way																														2.5

						d)		None of the above																														3

		CALCULATE THE COST BOTH WAYS

				1) Cost for completing the work in one day, with overtime;

				(Add up the total hours worked, then																2) Cost for doing the work in two days

						8

								15.00 hrs		( Actual job time )												1.50 hrs				(Set-up, Day 3)

								+ 1.50 hrs		( Travel time & set-up time )												1.50 hrs				(Set-up, Day 2)

								- 8.00 hrs		( straight time )												1.50 hrs				(Set-up, Day 1)

								8.50 hrs		( paid at O.T. Rate )										+		15.00 hrs

								(Convert O.T. hours to straight time hours)														19.50 hrs				( Total pay )

								8.50 hrs		1.5				12.75

						(Add them together for total hours paid)

				12.75						+ 8.00 hrs =				20.75
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		49)		A map with a scale of										0.625		100		feet indicates that manhol"A" is														7.5				from manhole "B"

				What is the actual distance between manholes?

				a)		4.7						ft.

				b)		8.3						ft.

				c)		1,200.0						ft.

				d)		83.3						ft.

						Scale  factor		x		Measurement						'= Actual Diatance

				Scale

		7.5						x		100. ft				= 2.0 feet

				0.375
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		50)		If a repair job can be done by												14		people in				17		hours, how long will it take for												5 people

				to do a similar job?

				a)		12		Hours,				0		min.

				b)		47		Hours,				6		min.

				c)		6		Hours,				4		min.

				d)		47		Hours,				36		min.

		1) Set up the problem;

														If a repair job can be done by		14 people in						17		hours,

														then it would take		0 people				14		of the time.

																				5

																So,		17. hrs x				14		47.6

																						5

		2) Convert Decimal Hours yo Hours, Minutes;

		47.6				=		47. hrs +						0.6												36. min

																				=		0. hrs				36. min				= "D"

																																		12.0						0.0

																																		4.1

																																		6						0.1

																																		47.6						0.6
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																		48) A crew surveys a sewer from STA.		9+		54.00		to STA		32+		65.25		If the elevation of the manhole

		(		farthest		to the traetment plant) is												742.6						is the elevation of the second manhole if the

				grade is		0.0000 FT/FT																																								farthest

																																														closest

				a)		3.9						Feet

				b)		738.7						Feet

				c)		746.5						Feet

				d)		7.4						Feet

		FORMULAS NEEDED;

		RISE				= SLOPE										1) Convert survey station numbers into feet, then Calculate Run;

		RUN														STA 32 +						65.25		=    32  hundred +						65.25  =				3265.25

																STA 9 +						54.00		=    9  hundred +						54.00  =				954

		2) Calculate Slope;

		RISE				= 0.0017 ft/ft

		2311.25																								3265.25

																										954

		RISE   =				.0017 ft/ft    x								2311.25												Run =		2311.25

		RISE   =				3.929125

		3) Add or Subtract the 'rise'

				to get the other Elevation;

				The manhole		farthest						742.6

										So, the other manhole		must be LOWER.

																																						Treatment

												You SUBTRACT the 'rise' from		742.6																								Plant

																								Slope = 0.0017 FT/FT

				742.6

				-		3.929125												742.6

				738.670875								= "B"						(Higher Elevation)																				(Lower Elevation)






_1184831725.xls
Sheet1

		39)		A chlorinator feeds								250. lbs/day				to a tank treating										1.5		What is the concentration in mg/l?

						a)		6.01 mg/l

						b)		0.05 mg/l

						c)		1,390.00 mg/l

						d)		19.98 mg/l

		FORMULAS NEEDED;

		lbs./day = MGD x mgl x 8.34

		1) Use formula to Calculate lbs./day;

				lbs./day = MGD x mgl x 8.34

		250. lbs/day =						(2 MGD				x		8.34) x mg/l

		250. lbs/day =						12.5				x mg/l

		250. lbs/day						= 19.98 mg/l

		12.5

												= "D"
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		43)		If a hypochlorite solution is								52%		hypochlorite and								41 mg/l		of hypochlorite is required at a rate of

		0 MGD				what is the required GPH of hypochlorite solution if it’s specific gravity is																						1.04?

				a)		8904.6875

				b)		1067.708333

				c)		1110.416667

				d)		288.7083333

		FORMULAS NEEDED;

		lbs./day = MGD x mgl x 8.34 lbs./gal.																		8.34 lbs./gal.   Is used to convert gallons of water to lbs. of water. In this case, we want gallons, so we just drop the 8.34 from the formula.

		1) Calculate Gallons / Day;

		lbs./day = MGD x mgl x 8.34 lbs./gal.

		Gal./Day = MGD x mgl

				Gal./Day =		325 MGD				x 41 mg/l =				13325. Gal/Day

																(If the solution was 100% pure.)

		2) Convert Gal./Day to Gal./Hr.;

				13325. Gal/Day						555.2083333

				24 Hrs./ Day

										3) The solution is only		52%		pure. You will need more;

				555.2083333						1067.708333												** While specific gravity has an affect on HP, it will not affect the volume of chemical needed.

				.52		(52%)										= "B"
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		45) Convert				100		degrees Celsius  to Fahrenheit

				a)		132				oF

				b)		212				oF

				c)		38				oF

				d)		56				oF

		FORMULAS NEEDED;

		(ºCx 1.8)				+32		= ºC

		(100. ºF x 18)						+		32  =		212 ºF
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		46) On				Monday		A flow totalizer read										11,156,800. gal										On		Thursday		the totalizer read				114,081,002. gal

				What was the daily average flow?

						a)		114.08 MGD

						b)		25.73 MGD				MGD

						c)		40.03 MGD				MGD

						d)		34.31 MGD				MGD

		1) Subtract the two readings to determine how many gallons passed through;

				114,081,002. gal

				- 11,156,800. gal																												6		Monday

						102,924,202. gal																												Tuesday

																																		Wednesday

		1) Divide by the number of FULL days that passed;																														e		Thursday

																																		Friday

						102,924,202. gal								= 34.31 MGD																				Saturday

						3 Days																												Sunday

																		= "B"														3		Days

																																								0		1

																																								0		0

																																								0		0

																																								4		0

																																								0		0

																																								0		0

																																								0		0

																																								4		1
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		44) Convert				300		degrees Fahrenheit to Celsius

				a)		332				oC

				b)		572				oC

				c)		149				oC

				d)		167				oC

		FORMULAS NEEDED;

		(ºF-32)				= ºC

		1.8

		(300 ºF -32)				= 149 ºC

		1.8
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		41)		49. mg/l		of root control must be added to a												42. in				sewer that is				2,125 feet		long. If the root control

				chemical is in a solution that consists of only														38% of						the chemical, how  many lbs. of the solution

				must be added to the sewer?

				a)		164.3784238

				b)		23.7362444

				c)		183.2775474

				d)		3418.019193

		FORMULAS NEEDED;

		lbs./day = MGD x mgl x 8.34												(42. in)				3.5

		Volume of a cylinder = D2 x .785 x L

		1 ft3 = 7.48 Gallons																								2,125. ft

		1) Calculate the Volume of Pipe, then convert to Million Gallons;

		Volume of a cylinder = D2 x .785 x L

				3.5		3.5				x		2,125. ft x		.785 =		20,435. ft						3

		1 ft3 = 7.48 Gallons

				20,435		ft3   x		7.48 gal./ft3  =						152,850. gal						= .15 MGD

														1,000,000

		2) Use formula to Calculate lbs./day;																								3) The chemical is only		38.% pure You will need more

				lbs./day = MGD x mgl x 8.35

				lbs./day =		.15 MGD				x		49. mg/l		x 8.34										62. lbs/day		164.3784238

				lbs./day =		62. lbs/day																		.38

																												= "A"
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		42)		26. mg/l		of chemical was previously used to treat a flow of																				65500000				The chemical cost is

				1.25		A chlorine residual test determined that																19. mg/l of				chemical would be satisfactory. How much

				money would be saved per month by using the																				19. mg/l		dose instead of the				26. mg/l		dose?

																														(1 mo. =		31 days)

				a)		128609.25

				b)		148175.7375

				c)		532613.25

				d)		389217.375

		FORMULAS NEEDED;

		lbs./day = MGD x mgl x 8.34														65500000										= 65.50 MGD

																1,000,000

		1) Subtract the amount of chemical you are using from what you

				were previously using, to get the amount of chemical you are saving;

				26. mg/l				-		19. mg/l =				7. mg/l				(not used)

		2) Use the chemical formula to determine how much the chemical "not used" would have costed;

				lbs./day = MGD x mgl x 8.34

				lbs./day =		65.50 MGD						x 7. mg/l		x  8.34

				lbs./day =		3823.89

		3823.89				x 31 days						1.25				$ 148,175.74 per month

								Mo.
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		40) An operator wishes to maintain a chlorine residual of																						21. mg/l				The compound he is using is only								74%

				chlorine. If he uses								1. lbs/day				then how much flow is he treating daily, in MGD?

						a)		3.53 MGD

						b)		5.79 MGD

						c)		3.17 MGD

						d)		26.43 MGD

		FORMULAS NEEDED;

		lbs./day = MGD x mgl x 8.34

		1) Use formula to Calculate lbs./day;																												2) The compound is only		74%		pure.

				lbs./day = MGD x mgl x 8.34																								Since it was not 100%,

		750. lbs/day =						MGD				x		(21. mg/l		x  8.34)																he could treat less than,		4.28 MGD

		750. lbs/day =						MGD				x		175.14

																										4.28 MGD				x .74		=		3.17 MGD

		750. lbs/day						= 4.28 MGD																										= "C"

		175.1
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		33)		The power factor of a motor is												.75		, and the  pump has an efficiency of												78%		.

				If the motor consumes								9 watts						what is the water horsepower?

						a)		11.8 HP

						b)		8.8 HP

						c)		6.9 HP

						d)		5.8 HP

		34) What is the brake horsepower in problem 33?

						a)		11.80 HP

						b)		8.85 HP

						c)		5.87 HP

						d)		17.69 HP

		35) What is the wire to water efficiency in problem 33?

						a)		59%

						b)		75%

						c)		104%

						d)		78%

		FORMULAS NEDED;																		8.8 HP

						1 HP = 746 Watts										P.F.		= .75						78%

		1) Convert Watts to Input HP;																		BHP				Eff.		WHP

		Watts				= HP		8,800 w		= 11.8 HP

		746						746												3) Calculate Water HP

																				BHP x Pump Eff. = WHP

		2) Calculate BHP;																8.8 HP				x		78%		= 6.9 WHP

		Input HP x Power Factor = BHP																								(#33 = "C")

		11.8 HP x						.75 =		8.85 BHP

										(#34 = "B")								4) Calculate Wire to water efficiency;

																		Wire to water efficiency =										Input HP		6.9 HP

																												Output HP		11.8 HP

																														=		59%

																																(#35 = "A")



=
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		37)		An automatic chemical feeder treats														71 MGD						at a concentration of								54. mg/l

				How many lbs./day of chemical is required?

						a)		4,275. lbs/day

						b)		28,678. lbs/day

						c)		31,976. lbs/day

						d)		3,439. lbs/day

		FORMULAS NEEDED;

		lbs./day = MGD x mgl x 8.34

		1) Use formula to Calculate lbs./day;

				lbs./day = MGD x mgl x 8.34

						=		71 MGD				x		54. mg/l		x 8.34

						=		31,976. lbs/day
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		38)				37. mg/l		of chlorine is required to treat a flow of																		50		The solution available to you, however,

						is only		74%		of chlorine. How many lbs./day of solution are requires to treat the flow?

						a)		85,403. lbs/day								0

						b)		20,850. lbs/day

						c)		15,429. lbs/day								0

						d)		1,024,012. lbs/day								0

		FORMULAS NEEDED;

		lbs./day = MGD x mgl x 8.34

		1) Use formula to Calculate lbs./day;																								2) The solution is only		74.% pure You will need more

				lbs./day = MGD x mgl x 8.34																				How much more?

						=		50 MGD				x		37. mg/l		x 8.34										15,429. lbs/day				= 20,850. lbs/day

						=		15,429. lbs/day																		.74		(74%)
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		36)		A pump has an efficiency of												91%		and a motor has a power factor of														0.93		If the water

				horsepower is						334 HP				and electricity has a cost of												11.0		cents per KWH, how much will it cost

				to run the pump for one month,												(31 days)				at		12

						a)		12047.49011

						b)		10963.216

						c)		3109.3062

						d)		8032.37435

		FORMULAS NEDED;

		1 HP = 746 Watts or  1 HP = .746 KW

		1) Convert WHP to Brake HP;

		334 HP						= 367.0 HP								394.7 HP						P.F. =						367 HP		91%

		.91																				.93								Eff.				334 HP

		2) Convert BHP to Wire HP;																										BHP						WHP

		367 HP						= 394.7 HP

		.93

		3) Convert Wire HP to KW (Kilowatts);

		1 HP = .746 KW

				394.7 HP				x   .746 KW per HP =								294.415691835		KW

		3) To find the Cost, multiply KW x Hrs. x $/hr. x Days

		294.4 KW  x						12						x .11 cents/KW						x		31 days/month =								12047.49011

																														= "A"
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		30)		Calculate the water horsepower if the pump it operates provides																										875 GPM

				against				118 feet		total dynamic head (TDH)?

						a)		101 HP																										Sec.

						b)		55 HP

						c)		7 HP

						d)		26 HP

		31) If the pump in problem 30 is														79%		efficient, then what is the brake HP?

						a)		33.0 HP

						b)		70.2 HP

						c)		9.4 HP

						d)		43.8 HP

		FORMULAS NEEDED;

										WHP =						GPM		X		TDH								79%		WHP

																3960

		Problem #30;																										BHP

		Calculate HP;

										WHP =						875 GPM				X		118 feet

																3960

										WHP =				26.1 HP  D

		Problem #31;

		Calculate BHP;

				WHP				= BHP				26 HP				= 33.0 HP

				Eff.								.79								= "A"
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		32) If a pump outputs												390 GPM		against a total dynamic head of												1 feet		and the pump

				is		81%		efficient, what is the brake HP?

						a)		47.9 HP																										Sec.

						b)		73.0 HP

						c)		42.9 HP

						d)		50.3 HP

		FORMULAS NEEDED;																										81%		WHP

														WHP =		GPM		X		TDH

																3960

		Calculate HP;

														WHP =		390 GPM				X		600 feet

																3960

												WHP =				68 HP

		Calculate BHP;

		WHP				= BHP						68 HP				= 84.2 HP

		Eff.										.81

																= "B"
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		29)		A 4,160 v						motor draws						21. amps		What is the brake horsepower if the pump

				is		85%		efficient and the motor power factor is																.91?

						a)		90.6 HP

						b)		117.1 HP

						c)		5.1 HP

						d)		106.6 HP

		FORMULAS NEEDED;

		1 hp = 746 Watts

		Amps		x		Volts		=		Watts

		1) 1) Calculate Watts;																										85.% eff

		Amps		x		Volts		=		Watts								0.91						BHP						WHP

		21 a		x		4,160 v =				= 87,360 watts

		2) Calculate Input (wire) HP;																2) Calculate BHP;

		1 hp = 746 Watts																117.1 HP				x		.91		=		106.6 HP

		87,360 watts								= 117.1 HP																		= ''D"

		746 Watts / HP
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		19)		A certain town’s household flow rate is measured at																				85. GPCD				If the plant receives								0.00 MGD

				but		15%		of that is inflow & infiltration, then what is the population of the town?

						a)		30,000 People

						b)		5,294 People

						c)		382,500 People

						d)		17,000 People

		FORMULAS NEEDED;												GPCD = Gallons per capita per day

								If you have		15%		I&I8,5 then %						of the flow is from people								(Assuming no industry)

														3,000,000				Gal./Day x				85%  =		2,550,000						Gal./Day				(from People)

												If each person uses		85		Gal./Day, then

														2,550,000						= 30,000 People				= 'A'

																85. GPCD
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		22)		The interior of						950. ft		of		30. in		pipe is uniformly coated with								2.25		of grease. How many gallons will

				this pipe hold when filled with water?

						a)		25,189. Gal

						b)		6,236,514. Gal

						c)		28,085. Gal

						d)		4,895,664. Gal

		FORMULAS NEEDED;																2.25		0.1875

		1 FT.3 = 7.48 Gallons

		Vol. Of a Cylinder = D2 x .785 x L

																				25.5				2.125						30		2.5

																		2.25								950. ft

																		0.1875

		Subtract the grease from the diameter for new diamerter;

				(Because the grease is on both sides, it must be subtracted twice)

						2.5						-		0.1875		-		0.1875		2.125

		Calculate the Volume of the Pipe:

								Vol. Of a Cylinder  = D2 x .785 x L

												=		2.125		x		2.125		.785  x		950. ft		3367.527344				3

		Convert ft3 to Gallons;

								1 FT.3 = 7.48 Gallons

								3367.527344				x		7.48		=		25,189. Gal				= "A"
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		25)		The power factor of a motor is										.82		and the pump has an efficiency of										79%		.		If  the motor consumes

				8 watts						what is the water horsepower?

						a)		10.5 HP

						b)		16.1 HP

						c)		8.6 HP

						d)		6.8 HP

		FORMULAS NEEDED;

		1 hp = 746 Watts																														3) Calculate WHP

																						2) Calculate BHP										8.6 HP

																								10.5 HP								0.79

																						0.82										6.8 HP

		1) Convert Watts to HP;																						8.6 HP

		1 hp = 746 Watts																										79.% eff

																		0.82						BHP						(.79)		WHP

				7,800watts						= 10.5 HP

				746 Watts/HP
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		27)		A		480 v		AC pump motor draws								0 amps		What is the horsepower output of the motor if the

				power factor is								.78		and the pump efficiency is						89%		?

						a)		14.29 HP

						b)		18.32 HP

						c)		16.06 HP

						d)		20.59 HP

		FORMULAS NEEDED;

		1 hp = 746 Watts

		Amps		x		Volts		=		Watts

		2) Calculate Watts;																				4) Calculate BHP

		Amps		x		Volts		=		Watts										20.6 HP

		32 a		x		480 v		=		15,360 Watts										0.78

																				16.1 HP

		3) Convert Watts to HP;																						89.% eff

		1 hp = 746 Watts														0.78				BHP								WHP

		15,360watts								= 20.6 HP

		746 Watts/HP
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		26)		An electric motor is supplied by										480 v		and		0 amps		given no loss, what horsepower can the

				motor supply to the water?

						a)		64.2 HP

						b)		2.0 HP

						c)		20.6 HP

						d)		30.9 HP

		FORMULAS NEEDED;

		Watts = Amps x Volts,										1 HP = 746 Watts

		Calculate Watts;

						Volts		x		Amps		= Watts

						480 v		x		32 a		= 15,360 Watts

		Convert Watts to HP;

						1 HP = 746 Watts

				15,360 Watts						= 20.6 HP

				746 watts/HP

												= "C"
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		21)		  A wastewater treatment plant receives the following:

										Pump Station						=		2,750 GPM																		3,960,000		gal/day

										Sewer “A”						=		15,000 People				@ 95 GPCD														1,425,000		gal/day

										I&I						=		37,250 gal/day																		37,250		gal/day

										Ind. Waste						=		39,500 gal/day																		39,500		gal/day

										Sewer “B”						=		?																		1,838,250		gal/day

																																				7,300,000		Total Flow

										If the plant receives		0.0 MGD						what percentage of the total flow is contributedby sewer “B”?

						a)		66.3%

						b)		33.7%

						c)		74.8%

						d)		25.2%

		FORMULAS NEEDED;																								Plant Flow =		7,300,000. Gal/Day				(7.30 MGD)

		GPCD = Gallons Per Capita Per Day

																						2,750 GPM x						1,440. Min/Day

		Add up known flows;																										= 3,960,000. Gal/Day

		Pump Station						3,960,000. Gal/Day																				Pump Station

		Sewer “A”						1,425,000. Gal/Day														15,000 People x						95. GPCD

		I&I						37,250. Gal/Day																				= 1,425,000. Gal/Day

		Ind. Waste						+     39,500. Gal/Day																				Sewer “A”

								5,461,750. Gal/Day

		Subtract know flows from the

		plant flow to get to get Sewer 'B';																										Sewer “B”  = ?

								7,300,000. Gal/Day

						-		5,461,750. Gal/Day

								1,838,250. Gal/Day								(Sewer “B”)				37,250 gal/day

																												I & I

		Divide I & I flow by the

		plant flow & multiply by 100;																				39,500 gal/day

																												Industrial Waste

						1,838,250. Gal/Day						x 100 =				25.2%

						7,300,000. Gal/Day

								**		Before picking your answer, look at your I & I flows, does																		1,838,250. Gal/Day I & I

										look like it might be								25.2% of		7,300,000. Gal/Day plsnt flow?

										If not, you probably divided by the wrong number.
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		24) If a pump discharges										7.4 MGD				and the force main is				1,775 feet		long, what is the total head loss, if

		is .27 feet per 100 feet of pipe?		friction loss is						.23 feet		per		100. ft of pipe?

																																Avg. Time

						a)		408.3 feet																								0		Sec.

						b)		1,779 feet

						c)		2,183 feet

						d)		4.1 feet

		For every				100. ft of pipe						, you get an added resistance								of .23 feet of pipe

		How many				100. ftsections do you have?

										1,775 feet				=17.75  sections								1,775 feet

										100 feet

		17.75  sections								0.23		=		4.08 feet of loss

		Add the loss back onto the pipe length;

		1,775 feet				+		4.08 feet of loss						=		1,779 feet

																		= "B"
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		2)		Convert		646.0		MGD to CFS

																		x

				a)		846.26 CFS

				b)		465.49 CFS

				c)		1001.30 CFS

				d)		1501.95 CFS

								Formula:		ft3/sec. =		MGD x		1.55

										ft3/sec. =		646.0 MGD		x 1.55

										=		1001.3		ft3/sec.
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		20)		Sewer “A” has						17,000		people at						95. GPCD		Sewer "B" has				13,800		people at				90. GPCD

				Sewer “C” has						9,850		people at						85. GPCD		What percent of the flow is due to I&I if the total plant

				flow is				4.50 MGD?

						a)		21.5%

						b)		82.1%

						c)		65.7%

						d)		17.9%

		FORMULAS NEEDED;																								Plant Flow =		4,500,000. Gal/Day				(4.50 MGD)

		GPCD = Gallons Per Capita Per Day

																						17,000 People x						95. GPCD

		Add up known flows;																										Sewer “A”

		Sewer “A”						1,615,000. Gal/Day												= 1,615,000. Gal/Day

		Sewer "B"						1,242,000. Gal/Day

		Sewer “C”						+     837,250. Gal/Day														13,800 People x						90. GPCD

								3,694,250. Gal/Day																				Sewer "B"

																				= 1,242,000. Gal/Day

		Subtract know flows from the

		plant flow to get to get I & I;																				9,850 People x						85. GPCD

								4,500,000. Gal/Day																				Sewer “C”

						-		3,694,250. Gal/Day												= 837,250. Gal/Day

								805,750. Gal/Day								(I & I)

																						I & I = ?

		Divide I & I flow by the

		plant flow & multiply by 100;

						805,750. Gal/Day						x 100 =				17.9%

						4,500,000. Gal/Day

								**		Before picking your answer, look at your I & I flows, does																805,750. Gal/Day I & I

										look like it might be								17.9% of		4,500,000. Gal/Day plsnt flow?

										If not, you probably divided by the wrong number.
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		68)		A trench is dug at				8		11.5		1884		A		21. in		Sewer is going to be installed in

				this trench.		16. in		must be left out of the top for concrete. How many trucks would be needed if the

				material weighed				3,724. lbs		per yd3  and each truck carries						18.0 tons?

				a)		5,508		Yd3																				-5507.5

				b)		16,523		Yd3																				-16522.5

				c)		148,703		Yd3																				-148702.7

				d)		6,252		Yd3																				-6251.8

		52)		How many tons of backfill would there be in problem 51 if the backfill material weighed																		3724

				a)		10,255		Tons

				b)		30,765		Tons

				c)		276,885		Tons

				d)		11,641		Tons

		53)		If a loaded dump truck could haul						0 tons each		how many truck loads would be needed in problem 51?

				a)		570		Trucks												1709.1636636883

				b)		15,383		Trucks												646.7145381019

				c)		647		Trucks												569.7212212294

				d)		569		Trucks												15382.4729731944

		Volume of Trench (ft3);								16. in =		1.333333333

				L x W x H

		10.16666667				8		1,884. ft

		=		153,232		Ft.3				11.5

										1.333333333

		Volume of pipe (ft3):								10.16666667								1,884. ft

				D2 x .785 x Length

		1.75				1.75		1884				8

				= 4,529		Ft.3

										21 inch pipe =		1.75

		Calculate Backfill Volume (ft3):

				153,232		Ft.3		148,703. Ft		3

				- 4,529		Ft.3		27 ft3/yd3		5507.5		yd3

				148,703		Ft.3

		Calculate Backfill Weight (Tons):

				5507.5		yd3     x		3,724. lbs		per cu. Yd.  =		20,509,964

												2,000 lbs/yd		3=		10,255.0				Tons

		Calculate Trucks:

				10255.0 tons				=     569.7		Trucks (B)						569.00

				18.0 tons/truck

														(Round up one truck to carry away the extra		.7 tons)



=
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		15) If				375 GPM		is entering a				15 foot		by		12 foot		wet well that is				17.5		deep,

				how long will a						925 GPM		pump take to drop the wet well level										4 feet?

						a)		9.8 Minutes

						b)		1.3 Minutes

						c)		10.9 Minutes

						d)		42.8 Minutes

		FORMULAS NEEDED;

						Flow =		Volume				1 ft3 = 7.48 Gal.

								Time

				Vol. of a Rectangular Tank = L x W x H																						18 feet

		Calculate change in wet well volume (in Gallons );

		Vol. of a Rectangular Tank =  L  x  W  x  H												x		7.48 gal./ft3						4. ft

				=		15 feet		x		12 feet  x		4 feet		x		7.48 gal./ft3										12. ft

				=		5,386 Gallons																15. ft

		Calculate effective flow rate;

		Effective flow = Inlet flow - Pump output														Use the Flow formula to calculate time;

				=		925 GPM		-		375 GPM

				=		550 GPM														Flow =		Volume

																						Time

																550						5,386. Gal

																						Time

																				Time =		5,386. Gal

																						550

																		=		9.8		Minutes		=  "A"
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		16) What is the pumping rate of a pump when water is flowing into a wet well																										11 feet		wide, by		7 feet

						long, by				12.0 feet		deep, at				600 GPM		and the water level is						rising		at		3.25		every 40.0 minutes?

																																				rising

								a)		774.9303521																										falling

								b)		603.8997292

								c)		585.601

								d)		596.1002708

				This problem requires you to calculate the amount of flow that causes the change in wet well level. Once

				you have done that, you either add it to the flow coming in (if the level is rising), or you subtract it (if the

				level is falling). In this case, the level is														rising		, we subtract it from						600 GPM				coming in. This means that

				the				600 GPM is				more than the pumping rate.

		FORMULAS NEEDED;

								Flow =		Volume				1 ft3 = 7.48 Gal.

										Time										600 GPM

						Vol. of a Rectangular Tank = L x W x H																												12.0 feet

		Convert						3.25

						3.25				x 12 in./ft.  =				0.27 feet

																						rising						3.25		0.2708333333

		Calculate change in wet well volume (in Gallons );																										40

		Vol. of a Rectangular Tank =  L  x  W  x  H   x																7.48 gal./ft3																7.0 feet

				=		11				7		x		0.27 feet    x				7.48 gal./ft3										11.0 feet

				=				156.0 Gallons

		Calculate flow rate;

								Flow =		Volume												The level was		rising		The		3.899729167

										Time										rising		, so we add				3.899729167				from the		600 GPM

								Flow =		155.9891667														600.0 GPM

										40												+		3.9 GPM

																								596.1002708333		GPM

								Flow =		3.899729167
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		18)		A wet well is						11 feet				by		8 feet		by		12 feet		deep and the influent rate is												975 GPM		with 2 pumps running,

				the level				increases				0 feet				14		in		9		If pump "A" has a pumping rate of														0 GPM		what is

				the rate of pump "B"?

																																						670.2592592593		= 2 pump rate

						a)		1279.740741																														1279.7407407407		= wrong pump rate

						b)		390.2592593																																increases

						c)		670.2592593																																decreases

						d)		548.5333333

																						975 GPM

		FORMULAS NEEDED;

						Flow =				Volume						1 ft3 = 7.48 Gal.

										Time																								8. ft		12 feet

						Vol. of a Rectangular Tank = L x W x H

		Convert units (simplify);

		3. ft +				14				= 4.17 ft																increases						4.166666667				Pump A = 280 GPM

						12 in./ft.																						in		9

		Calculate change in wet well volume (in Gallons );

		Vol. of a Rectangular Tank =  L  x  W  x  H   x																x H x 7.48 gal./ft3

				=		8				11				4.166666667				7.48 gal./ft3																		Pump 'B' =		?

				=		2,743 Gallons

																										11 feet

		Calculate flow rate;

						Flow =				Volume												The level		increases				with both pumps running.								This means that

										Time										both pumps equal to						less than						975

																								Inflow						Pump 'A'

						Flow =				2,743. Gal														975 GPM				-		280 GPM				= 695 GPM

										9																		Pump 'A'  is		less than				695 GPM

						Flow =				304.7407407																						How much less?

																																		695 GPM

																																-		305 GPM

																																		390 GPM
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		17)		A wet well is						10 feet		deep by						17 feet		in diameter. When the pump is not running, the water rises

				31				in		2. min		48. sec						If the level				rises		5.2				in		16		while the pump is running,												rises

				what is the pump rate in GPM?																																								falls

																																												0.8

						a)		1611.597645																																226.9		Tank area

						b)		1519.679509																										1565.6385773809		Off GPM				4384		Off gallons

						c)		1796.888284																																2.80		Off Time

						d)		9209.129402																										45.9590679167		On GPM				735		On gallons

		FORMULAS NEEDED;																																		17 feet

		Volume of Cylinder = D2 x .785 x Depth																		1 ft.3 = 7.48 Gal.

		Flow =				Volume

						Time

		Simplify;

		31				2.583333333				2				48. sec						2.8

		5.2				0.4333333333										60 sec/min																								10 feet

		Calculate inflow with the pump off;																														Pump off		2.583333333				2.8

		Volume of Cylinder = D2 x .785 x Depth																																		rises

				=				17. ft		x 17. ft		x		.785				2.583333333														Pump on

				=		586.07				ft.3																				rises				0.4333333333		0.4333333333		16

								Convert to gallons;																												level		rises

				=		586.07				ft.3  x 7.		48 gal/ft3						4383.788017

		Flow =				Volume						Flow =						4383.788017

						Time												2.8

																=		1565.638577						(Inflow)

		Calculate change in volume with the pump on;																												Add or subtract the change in volume to the inflow

		Volume of Cylinder = D2 x .785 x Depth																												The level		rises		when the pump is on.

				=				17. ft		x 17. ft		x		.785				0.4333333333																						This means the pump can not keep up subtract the		46 GPM

				=		98.31				ft.3																				from the		1,566. GPM Inflow

								Convert to gallons;

				=		98.31				ft.3  x 7.		48 gal/ft3						735.3450867																1,566		GPM

																														-				46		GPM

		Flow =				Volume						Flow =						735.3450867																1,520		GPM		= "B"

						Time												16

																=		45.95906792
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		13)		What is the detention time in hours and minutes in a tank measuring																		206. ft		x		302. ft		x		0. ft		given the

				tank receives						65.0 MGD?

						a)		21		Hours,		26		Minutes																		21.44 Huors				0.44

						b)		53		Hours,		36		Minutes																		53.60 Huors				0.60

						c)		21		Hours,		44		Minutes																		21.44 Huors				0.44

						d)		33		Hours,		14		Minutes																		33.23 Huors				0.23

		FORMULAS NEEDED;																																125. ft

				1 ft3/sec. = 1.55 MGD										Volume of a Rectangular Tank = L  x  W   x   H

				Flow =						Volume

										Time

																		Inflow												302. ft

																or

						65.0 MGD

																						206. ft

		Convert from MGD to ft3/sec;																		Calculate tank Volume;

		65.0 MGD						x 1.55		=  100.75		ft.3/sec.								Volume =       L      x       W       x     H

																				=		302. ft		x		206. ft		x		125. ft

																				=		7,776,500. ft						3

		Use flow formula to calculate time;

				Flow =						Volume												Convert Seconds to Hours;

										Time												77,186 seconds								21.44 hours

																						3,600 sec./day

				100.75						ft.3/sec.  =		7,776,500. ft

												Time										Convert Decimal Hours to Hours, Minutes;

																						21. hrs +				0.4405845051		x		60) =		0. hrs		26. min

										Time =		7,776,500. ft

												100.8				ft.3/sec.												0. hrs				26. min		=  "A"

												= 77,186 seconds



=
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		14		A circular tank is						39 feet		in diameter and						21 feet		deep. If the tank is completely full and a												975 GPM		pump

				is supplied, how long will it take to remove														11.5 feet		of water from the tank?

						a)		4		Hours,		23		Minutes																				4.3891705		0.39

						b)		1		Hours,		57		Minutes																				1.9575		0.96

						c)		1		Hours,		45		Minutes																				1.7557		0.76

						d)		1		Hours,		76		Minutes																				1.7557		0.76

		FORMULAS NEEDED;

						Flow =		Volume				1 ft3 = 7.48 Gal.

								Time				Vol. of a Cylinder = D2 x .785 x Depth																				39 feet

		Calculate the Cylinder Volume (ft3)

				Vol. of a Cylinder = D2 x .785 x Depth																														21. ft

								=		39 feet		x		39 feet		x   .785   x				12. ft deep

								=		13,730.83				ft.3												11.5

		Convert ft3to Gallons;

						7.48 Gal./ft3  x				13,730.83				ft.3   =		102,706.59				Gallons

		Calculate the Detention Time;

						Flow =		Volume												Convert Minutes to Hours, Minutes;

								Time												105. min		1.7556682

																				60 min./hr.

		975						102,706.59				Gallons

								Time														1. hrs +		0.7556682		x		60)		=   0. hrs				45. min

																								0. hrs				45. min		=  "C"

				Time				102,706.59				Gallons

										975

						Time =		105.3 minutes



=

=

=

=
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		12)		What is the detention time in hours in a tank measuring																		245. ft		x		115. ft		x		55. ft		, if the tank

				receives				945,023 GPH?

						a)		13.68 Hours

						b)		1.64 Hours

						c)		12.27 Hours

						d)		7.36 Hours

		FORMULAS NEEDED;

				1 ft3 = 7.48 Gallons

																																		55. ft

				Flow =						Volume

										Time

																		Inflow												245. ft

																or

						945023

																						115. ft

		Convert from gallons to ft3;																		Calculate tank Volume;

				945023								126339.9733								Volume = L x W x H

								7.48 gal./ft.3												=		245. ft		x		115. ft		x		55. ft

																				=		1,549,625. ft						3

		Use flow formula to calculate hours;

				Flow =						Volume

										Time

				126,340						ft.3/hr.  =		1,549,625. ft

												Time

										Time  =		1,549,625. ft

												126,340. ft						3/hr.

												12.26551629						"C"



=
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		61)		An automatic chemical feeder treats														58 MGD						at a concentration of										23. mg/l

				How many lbs./day of chemical is required?																		(the Specific Gravity of the chemical is																1.02

						a)		11,348. lbs/day

						b)		10,907. lbs/day

						c)		1,517. lbs/day

						d)		1,220. lbs/day

																Multiply 8.34 x S.G. & use it instead of 8.34 lbs/gal.

																8.34		x   1.02   =								8.5068

																Enter the data into the formula:

																				lbs./day		=		MGD				x		mg/l		x		8.5068

																						=		58 MGD				x 23. mg/l				8.5068

																						=		11,348.07 lbs/day
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		66)		Operator “A” makes				$18.88		per hour, operator “B” makes						$17.91		per hour, operator “C” makes

				$   16.50		per hour. Health care & benefits cost						35%		of wages. The cost/year of the jet-vac will be

				wages.		0.5		of non-productive time (travel, cleanup, etc.) will be used for every hour spent

				cleaning sewers. What is the total cost per hour for the entire crew?

				a)		$   79.94		per./hr.

				b)		$   71.94		per./hr.

				c)		$   53.29		per./hr.

				d)		$   107.91		per./hr.

		Add up Operator wages:

		Operator “A”				= $18.88

		Operator “B”				= $17.91

		Operator “C”				= $16.50

						$53.29		per hr.

						x     1.35		Include		35% of wages for benifits

						$71.94		per hr.

						x     1.50		Include		0.5

						$107.91
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		67)		The total cost per hour for a 3 man jet-vac crew, (including wages & benefits) is																				$   107.91		per hr.

				The time for the crew to clean								100. ft of sewer is as follows:

																		12,500 feet of				12” sewer takes		2.25		per 100. ft

																		17,952 feet of				15” sewer takes		3.5		per 100. ft

																		8,976 feet of				18” sewer takes		4		per 100. ft

				If it costs the city						$   23,000.00				per yer to own & operate a jet-vac, how much will it cost to clean

				all of the sewers once per year?

				a)		$   23,655.47						per yr.

				b)		$   39,535.91						per yr.

				c)		$   65,546.75						per yr.

				d)		$   42,546.75						per yr.

		Calculate the cost for each 100. ft section of pipe:																Then total up all three

		12"		pipe =		12,500		y		100		x  $   107.91				$   13,488.75

		15"		pipe =		17,952		y		100		x  $   107.91				$   19,372.00

		18"		pipe =		8,976		y		100		x  $   107.91				$   9,686.00

																$   42,546.75

														+		$   23,000.00				Now add the annual jet-vac cost

																$   65,546.75
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		69) A sewer jet with a										1750		gallon tank has a										35		Gal./Min. pump. If the operator has to fill the truck																				4

				times in an				8		hour day, how much time is spent actually cleaning sewers during that day?

				a)		25						Hrs.		- 0		Min.

				b)		8						Hrs.		20		Min.

				c)		3						Hrs.		20		Min.

				d)		6						Hrs.		40		Min.

		1) Calculate the total water used:																								3) Convert minutes to hours:

		1750. gal				x		4 fill-ups						= 7,000 gallons												200

																										60 min/Hr.								3.333333333

		2) Divide by gal./Min. Pump rate:

																										4) Convert Hrs. to hrs. & Min.

				7,000. gal																								Separate the decimal hours & convert to minutes

				35								200														3.333333333

																								-		3

																										0.3333333333						x		60 min./hr =		20

				25		25				- 0

				8.3333333333		8				20.00																						=		0. hrs		20. Min

				3.3333333333		3				20.00

				6.6666666667		6				40.00



=

=
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		65)		The average cost for contractors to clean the city sewers is												$   6.02		per foot for		1.75

				$   6.77		per foot for  and $7.85 per foot of 1.7		3.1				and		$   7.44		per foot for		2.1

				How much will it cost to contract out cleaning of the sewers for a(n)														10 year period?

				a)		$   1,216,883.05

				b)		$   248,930.88

				c)		$   4,609,405.50

				d)		$   2,489,308.80

		Contractor Cost/yr:   Multiply cost/ft. x miles x 5,280 ft./mile, then add the totals together

		12. in pipe				=   $   6.02		1.75				=  $   55,624.80

		15. in pipe				=   $   6.77		3.1				=  $   110,811.36

		18. in pipe				=   $   7.44		2.1				=  $   82,494.72

														$   248,930.88				per year

												Multiply times the number of years				x 10. yrs

														$   2,489,308.80
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		Math Answer Key																Theory Answer Key

		1)		B				49)		C		Challenge						T1)		C		T49)		A		T97)		B		T145)		B		T194)		D

		2)		C				50)		D		Questions						T2)		D		T50)		D		T98)		C		T146)		D		T195)		B

		3)		D				51)		A		C1)		B				T3)		D		T51)		D		T99)		B		T147)		D		T196)		B

		4)		A				52)		A		C2)		C				T4)		B		T52)		A		T100)		A		T148)		A		T197)		A

		5)		D				53)		C		C3)		D				T5)		A		T53)		A		T101)		A		T149)		B		T198)		D

		6)		B				54)		B		C4)		A				T6)		C		T54)		C		T102)		B		T150)		B		T199)		B

		7)		B				55)		B		C5)		D				T7)		C		T55)		A		T103)		C		T151)		B		T200)		B

		8)		D				56)		D,C		C6)		B				T8)		C		T56)		D		T104)		C		T152)		C		T201)		B

		9)		D				57)		A		C7)		B				T9)		A		T57)		A		T105)		C		T153)		C		T202)		A

		10)		C														T10)		C		T58)		C		T106)		C		T154)		B		T203)		C

		11)		A				Add-on Math										T11)		D		T59)		D		T107)		C		T155)		D		T204)		B

		12)		C				58)		B								T12)		A		T60)		B		T108)		D		T156)		A		T205)		C

		13)		A				59)		C								T13)		B		T61)		D		T109)		A		T157)		B		T206)		D

		14)		C				60)		D								T14)		B		T62)		A		T110)		A		T158)		D		T207)		D

		15)		A				61)		A								T15)		A		T63)		D		T111)		D		T159)		A		T208)		A

		16)		D				62)		D								T16)		D		T64)		D		T112)		A		T160)		B		T209)		D

		17)		B				63)		X								T17)		D		T65)		C		T113)		C		T161)		B		T210)		D

		18)		B				64)		X								T18)		D		T66)		C		T114)		B		T162)		D		T211)		C

		19)		A				65)		D								T19)		A		T67)		D		T115)		D		T163)		C		T212)		C

		20)		D				66)		D								T20)		C		T68)		A		T116)		D		T164)		D		T213)		A

		21)		D				67)		C								T21)		A		T69)		C		T117)		D		T165)		D		T214)		A

		22)		A				68)		A								T22)		C		T70)		B		T118)		A		T166)		D		T215)		A

		23)		B				69)		C								T23)		A		T71)		A		T119)		C		T167)		B		T216)		D

		24)		B				70)		A								T24)		C		T72)		C		T120)		D		T168)		C		T217)		D

		25)		D				71)		C								T25)		B		T73)		C		T121)		A		T169)		B		T218)		A

		26)		C				72)		A								T26)		C		T74)		D		T122)		A		T170)		C		T219)		D

		27)		C				73)		D								T27)		B		T75)		C		T123)		A		T171)		C		T220)		A

		28)		B				74)		B								T28)		A		T76)		B		T124)		A		T172)		D		T221)		D

		29)		D				75)		B								T29)		D		T77)		C		T125)		D		T173)		D		T222)		A

		30)		D				76)		A								T30)		B		T78)		A		T126)		C		T174)		C		T223)		A

		31)		A				77)		D								T31)		C		T79)		C		T127)		C		T175)		B		T224)		D

		32)		B				78)		D								T32)		B		T80)		C		T128)		D		T176)		A		T225)		C

		33)		C				79)		A								T33)		C		T81)		A		T129)		D		T177)		C		T226)		C

		34)		B				80)		B								T34)		A		T82)		B		T130)		D		T178)		C		T227)		D

		35)		A				81)		B								T35)		A		T83)		D		T131)		B		T179)		B		T228)		D

		36)		A				82)		D								T36)		A		T84)		A		T132)		B		T180)		D		T229)		D

		37)		C				83)		C								T37)		C		T85)		B		T133)		C		T181)		D		T230)		B

		38)		B				84)		C								T38)		A		T86)		D		T134)		C		T182)		B		T231)		B

		39)		D				85)		B								T39)		B		T87)		B		T135)		A		T184)		D		T232)		C

		40)		C				86)		D								T40)		B		T88)		D		T136)		A		T185)		C		T233)		C

		41)		A				87)		D								T41)		C		T89)		B		T137)		A		T186)		D		T234)		A

		42)		B				88)		A								T42)		D		T90)		C		T138)		C		T187)		D		T235)		A

		43)		B				89)		B								T43)		B		T91)		A		T139)		D		T188)		C		T236)		A

		44)		C				90)		C								T44)		B		T92)		B		T140)		C		T189)		C		T237)		C

		45)		B				91)		B								T45)		D		T93)		A		T141)		B		T190)		A		T238)		B

		46)		D				92)		A								T46)		A		T94)		C		T142)		B		T191)		A		T239)		B

		47)		B				93)		A								T47)		C		T95)		A		T143)		B		T192)		C		T240)		B

		48)		B														T48)		D		T96)		B		T144)		B		T193)		B		T241)		B

																																		T242)		B

																																		T243)		D
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		60) If a pump outputs												300 GPM		against a total dynamic head of												0 feet		and the pump

				is		64%		efficient, what is the brake HP if the fluid being pumped has a specific gravity of																										1.30?

						a)		10.6 HP																										Sec.

						b)		23.2 HP

						c)		1.8 HP

						d)		25.9 HP

																GPM		x		TDH

														WHP =		3960		x		S.G.

														=		300 GPM		x		168

																3960		x		1.3

														=		16.5  (output HP)

																16.5  (output HP)								=		25.9 HP

																64%
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		62)				37. mg/l		of chlorine is required to treat a flow of																		4.3				The solution available to you, however,

						is only		61%		of chlorine. If the S.G. of the chemical is																		0.00		How many lbs./day of solution are

						requires to treat the flow?

						a)		75,619. lbs/day

						b)		6,307. lbs/day

						c)		1,275. lbs/day

						d)		2,090. lbs/day

																		Multiply 8.34 x S.G. & use it instead of 8.34 lbs/gal.

																								8.34						x   0.96   =				8.0064

																		Enter the data into the formula:

																						lbs./day		=		MGD				x		mg/l		8.0064

																								=		4.30 MGD				x 37. mg/l				8.0064

																								=		1,273.82 lbs/day

																										The solution is only		61%		You will need more, divide lbs/percent

																								=		1,273.82 lbs/day

																												61%

																								=		2,088.23 lbs/day
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		63)		Prepare a cut sheet for a sewer laid on a														.75		%		grade with the given stake elevations

				and invert grade.

								Station						Stake Elev.		Invert Grade						Cut

								0		+		00		48.21		42.000

								0		+		50		47.91

								1		+		00		48.89

								1		+		50		50.15

								1		+		98		51.12

								Station						Stake Elev.		Invert Grade						Cut				For Each row Calculate the RUN:

		0  =						0		+		00		48.21		-    42.000  =						6.210						Run = 2nd station - 1st station

		50  =						0		+		50		47.91		-    42.375  =						5.535				Run    =     50						-		00				= 50

		100  =						1		+		00		48.89		-    42.750  =						6.140				For Each row Calculate RISE:

		150  =						1		+		50		50.15		-    43.125  =						7.025						Slope =		Rise		=		0.0075 =				Rise

		198  =						1		+		98		51.12		-    43.485  =						7.635								Run								50

																																Rise = 0.375

																								Add the rise to the previous Invert Grade

																								42.000						+ 0.375		= 42.375

																								For cut, subtract Stake Elev. - Invert grade

																										48.21				- 42.000		6.21

																								Repeat steps for the other Rows
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		58)		Calculate the water horsepower if the pump it operates provides																										950 GPM

				against				121 feet		total dynamic head (TDH) & a spec. gravity of																				0.92?

						a)		95.02 HP																										Sec.

						b)		26.71 HP

						c)		7.85 HP

						d)		58.73 HP

		59) If the pump in problem 30 is														64%		efficient, then what is the brake HP?

						a)		12.3 HP

						b)		91.8 HP

						c)		41.7 HP

						d)		37.6 HP

		58)

		WHP =						GPM		x		TDH												59)		BHP = Output HP

								3960																		Motor Efficiency

		WHP =						950 GPM x				121														26.71 HP				= 41.7 HP

								3960 x								0.92										64%

		WHP =						26.71 HP
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		64)		Prepare a cut sheet for a sewer laid on a														.75		%		grade with the given stake elevations

				and invert grade.										Consider a pipe thickness of								2		and assume the pipe will be

				installed on						1				of bedding.

								Station						Stake Elev.		Invert Grade						Cut

								0		+		00		67.28		59.00

								0		+		50		67.91

								1		+		00		68.13

								1		+		50		68.55

								1		+		98		69.69

								Station						Stake Elev.		Invert Grade						Cut				For Each row Calculate the RUN:

		0  =						0		+		00		67.28		-    59.00  =						9.45						Run = 2nd station - 1st station

		50  =						0		+		50		67.91		-    59.38  =						9.70				Run    =     50						-		00				= 50

		100  =						1		+		00		68.13		-    59.75  =						9.55				For Each row Calculate RISE:

		150  =						1		+		50		68.55		-    60.13  =						9.59						Slope =		Rise		=		0.0075 =				Rise

		198  =						1		+		98		69.69		-    60.49  =						10.37								Run								50

																																Rise = 0.375

																								Add the rise to the previous Invert Grade

																								59.00						+ 0.375		= 59.375

																								For cut, subtract Stake Elev. - Invert grade

																								Then Add the pipe bedding and thickness

																						67.28		- 59.00						= 8.28

																												0.1666666667				2				12")

																												+		1		Beding

																														9.447 ft

																								Repeat steps for the other Rows






