WEF Operations Challenge
Process Control Event
2016

Team Name:

Team Number:

Team Captain:

Test points awarded:

Simulator points awarded:

Total event points:

Multiple choice section
5 pages
30 total questions
10 to 20 points per question

Extended multiple choice section
2 pages
10 total questions
25 to 50 points per question

Math multiple choice section
2 pages
10 total questions
Up to 50 points per question
50% partial credit possible
0 points if work not shown

Process scenarios section
Questions may have differing point values
up to 210 points per correct answer and work shown
50% partial credit possible
0 points if work not shown

Remember that you may be penalized if you don't show your work, even if the answe: is correct!

All team members must participate
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Multiple Choice

Circle the best answer for each question from the choices provided.
Each correct answer on this page is worth 10 points

Test page number 1

For grader's use

Points Proper answer

# Question Choices
A | 5ft (1.5m)
The typical operation depth for e
digesters is approximately how B 201t (6m)
1 many feet? ‘ C‘ 501t (15m)
| D 80ft (24m)
i
A | dissolved solids
Screening devices are designed ' , ,
by TG | B | grit particles
2 r
C trash solids
oo
I D l settleable solids
|
| A toxicity
The adverse effect a substance r 5 r Ikalinit
has on a living entity defines that I
3 substance’s rC i
acidity
I
D | demand
A | air stripping
How is phosphorus removed from _ _—
. wastewaler B | breakpoint chlorination
C | methanol addition
D | chemical addition and sedimentation/filtration
A | near the floor
If a hazardous gas has a specific —_—
gravity of 1.5, where is this gas B | equally distributed throughout the space
5 | likely to be found if it leaks from a [ —
container in a room? C | near the ceiling
D | in a cloud right around the leak
lT |
A : thicker than
Waste activated sludge is typically Lo
6 raw primary sludge. B | thinnerthan
C | the same as
D | more dense than
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Multiple Choice Test page number 2
Circle the best answer for each question from the choices provided.

Each correct answer on this page is worth 10 points

For grader's use

# Question Choices Points Proper answer

A | Create disinfection byproducts

Ultraviolet disinfection is
becoming more popular because
UV systems

B | Conserve energy

C | Require no maintenance

D | Eliminate safety concerns about handling chlorine

A | Hydrogen sulfide

Ultraviolet lamps contain which of —B Ghiori
the following hazardous orine gas
8 substances?

C . Mercury vapor

D | Methane
A | grit
What name is given to the B
material floating on the surface of seum
° clarifiers and other settling tanks?
C | trash — e

D | screenings

A ' specific speed

The vertical distance through

which a liquid is to be pumped is | B displacement

10 referred to
as C  pressure
D  head
T l
. A methane
The gas produced in an
anaerobic digester that can be B | ethane
11 used as a fuel is .
C carbon dioxide -
| D | propane
A iron (Fe)
Most of the major odorous gases f_—— -
o contain which element? | sulfur (S)

l C | magnesium (Mg)

| D | iodine (1)

Team number: WEF Operations Challenge Total points for page:



abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil

abuechner
Pencil


Multiple Choice

Circle the best answer for each question from the choices provided.

Each correct answer on this page is worth 10 points

Test page number 3

For grader's use

# Question Choices Points Proper answer
A | Your safety officer
When it comes to hazards ofa | .
specific chemical, the best source B [ An OSHA representative
13 of information is
C  SDS (Safety Data Sheet) formerly MSDS
D | your supervisor
A Comprehensive Environmental Response,
Compensation & Liability Act (CERLA)
What document is intended to B National Pollutant Discharge Elimination System
regulate discharges into ( (NPDES)
14 waterways? |
C  Material Safety Data Sheet (MSDS)
D | Occupational Safety and Health Act (OSHA)
A | carbon dioxide
In anaerobic digestion, what B .
15 explosive gas is formed? " ammonia
C  hydrogen sulfide -
" {
D methane
A | chlorine
Nitrogen and are
essential nutrients for microbial B ' phESpROMS
16 growth. !
C  sulfur
D boron
A | denitrification
When sludge does not settle B | niif tioﬁ
properly, the condition is typically Ea
17 referred to as : -
C | bulking
D | blowdown
A | sludge color
A limiting factor for digester
loading is B , pathogen type
18
C ' pathogen content
D | hydraulic detention time
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Circle the best answer for each question from the choices provided.

Multiple Choice

Test page number 4

Each correct answer on this page is worth 20 points

For grader's use

# Question Choices Points Proper answer
A | ferric chloride
l -
Which of the following is NOT an ' B » o
13 inorganic conditioner? | B calcium oxide
C  polymer
'D| calcium hydroxide
A | 700 kPa (100 psi)
Most gas piping systems are .
rated for service. B | 1050 kPa (150 psi)
20
C | 350 kPa (50 psi)
D | 1500 kPa (200 psi)
A | 40-60days
In an extended aeration activated B| 2-84
sludge process, the solids ik e
21| retention time (SRT) is
? C | 8-15days
D | 15-40days
A excessive biological growth on the media
What is the typical cause of T . .
22 ponding on a trickling filter? B | foreign material
C insufficient filter wetting
D | insufficient ventilation
A | organic underloading
/;\aszgrsgulgeznb?eroblc Higester B | nitrification or CO, buildup
23 -
C clogging of diffusers
TD hydraulic overloading
| A | 7lbsihr (3 kgrhr)
The maximum rate for i
04 withdrawing gaseous chlorine \ B | 10 Ibsihr (4.5:kghir)

from a 1-ton tank at room I
temperature (70F or 21C).

|

C | 151bs/hr (7 kg/hr)

|

D | 20 Ibs/hr (9 kg/hr)
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Multiple Choice

Test page number 5

Circle the best answer for each question from the choices provided.
Each correct answer on this page is worth 20 points

For grader's use

# Question Choices Points Proper answer
equalization
The destabilization of sludge q it
particles by decreasing the REGUIEn
25 repulsive forces between particles| ]
is called neutralization
coagulation
1 mg/L
In an aerated lagoon, the o FEIL
minimum dissolved oxygen level g
26 that must be maintained is
? 3 mg/L
4 mg/L
horizontally and vertically opposed
The two design configurations st ik
typically available for solid-bowl gravity and high-pressure
27 centrifuges are .
recessed plate and diaphragm
concurrent and countercurrent
253.7 nm
The wavelength of UV light used
08 to disinfect wastewater effluent is CrSAm
286.5 nm
225.2 nm
Paper
If involved in a fire, which one of oil
the following chemicals would be :
29| considered a Class D fire? . .
Electrical Equipment
Magnesium
aeration in the basin would increase
If your RAS flow is too high, what anaerobic conditions would develop in your
30 is typically the primary result? secondary clarifier

the solids level to the final effluent decreases

solids could overload the clarifier

Team number:
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Math Multiple Choice Test page number 8
You must show your work (i.e. formulas, intermediate calculations, etc.) to receive full credit even if the

answer is correct.
Each correct answer on this page is worth 30 points

For grader's use

# Question Choices Points (15/30) Proper answer

A clarifier is 80 ft. (15.2 m) in diameter and 12 feet (3.6 m) deep. 1195000 gal
How many gallons (liters) does it hold? (ignore the sloped (740000 liters )

botto
oo 700000 gal
(2650000 liters )

75000 gal
(650000 liters )

56000 gal
E (270000 liters )

An operator knows that the plant must remove at least 85% of the!
BOD coming in. If the influent BOD is 189 mg/l, what must the A
effluent BOD be less than? : |

28 mg/l

B |#60 mg/l

= r
C |20 mg/l

D |104 mg/l

The BOD level of the wastewater entering an aeration tank is 220 3596 Ibs/day

mgl/L. If the flow to the tank is 1.65 MGD (72.3 //s), what is the A 1(1631 kgrday)
ing?

lbs/day (kg/day) of BOD loading? 4515 lbs/day

(2048 kg/day)

5299 Ibs/day
(2403 kg/day)

Bl

(3027 Ibs/day
(1374 kg/day)

9]

o

1 cu ft/sec is equal to
A |0.72 mgd

B |500 gpm

C |30024 gph

D }8.65 mgd

If a solids sample is 5% solids, what is the concentration in mg/L?
A 500 mg/L

B {5,000 mg/L

C |50 mg/L

D Po,ooo mg/L
)

Team number: WEF Operations Challenge Total points for page:
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Test page number 9

Math Multiple Choice

You must show your work (i.e. formulas, intermediate calculations, etc.) to receive full credit even if the

answer is correct.
Each correct answer on this page is worth 50 points

For grader’s use

# Question Choices Points (25/50) | Proper answer

1581 Ib
(717 kg )

2281 b
(1035 kg)

2544 b
159 kg)

3657 Ib
(1659 kg)

A magnetic flow meter measured 5000 gal (719000 liters) of raw
solids pumped. The solids pumped were 6.1% total solids. How
many pounds (kg ) of dry solids were handled?

A plant has a 90 foot (27.5 m) diameter sludge tank with a side-wall
depth of 20 feet (6.1 m). The tank also has a conical bottom that is
8 feet (2.4 m) deep. The tank has a sludge level of 15 feet (4.6 m)

587,000 gals
(2220 m*®)

713,000 gal

3 . . =
(SWD). How many gallons (m ) of sludge liquid, gre/ing dgnk? B., (2700 m*)

840,000 gal
(3210 m*®)
1,094,000 gal
(4140m?)

What approximate horsépower (kW) motor is+&quired for a p 25 HP
discharge of 1000 gpm (63 I/sec )at 110 psi (758 kﬁa-)‘?*ﬁrs‘sgﬁ‘he A (15 kW)
pump and moter are 100% efficient. 50 1P

(40 kW)

75 HP
— (50 kW)

100 HP
: , (75 kW)
A total chlorine dosage of 6.9 mg/L is required for diginfeCtich."If the 512 Ibs/day
effluent flow is 3.1 MGD (7136 I/sec) and the hypochlorite used has A (232 kg/day)
65% available chlorine, how m ounds /day (kg/day) of
hypoochlorlte will be required? Bl a g & B 158 lbs/day
(71.7 kg/day )

! | 4 Ibs/day
& /‘;’25kg/day)

395 Ibs/day
(179 kg/day)

196 gal
(742 liters )
#2730 qal
5370 liters)

5870 gal
(22200 liters)

1640 gal
(6210 liters)

A 250 foot (76 m) long pipe 12 inches (300 mm) in diameter holds
how many gallons (/iters ) of water when full?

Team number: WEF Operations Challenge Total points for page:
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