
PRACTICE EXAM 11: WPI/ABC WATER 

DISTRIBUTION OPERATOR SIMULATION 

(100 QUESTIONS) 
 

1. A water system has two wells pumping into a common header. Well 1 operates at pH 7.8 and Well 2 

operates at pH 7.0. Both wells run simultaneously during peak demand, and the blended water enters the 

distribution system. Last week, Well 1 was taken offline for pump maintenance, leaving only Well 2 in 

service for five days. During those five days, the utility received 12 complaints about bluegreen staining 

on fixtures. What is the most likely explanation? 

 

A. Well 2 has higher copper content than Well 1, and the concentrated copper is staining fixtures 

B. Well 2's lower pH of 7.0 is more aggressive toward copper plumbing, causing increased copper 

leaching during the five days it was the sole source — the normal blend with Well 1's higher pH water 

provides better corrosion protection 

C. The pump maintenance on Well 1 introduced contaminants that reached customers through the 

distribution system 

D. Bluegreen staining is caused by chloramine breakdown and is unrelated to the well source change 

 

2. An operator calculates the volume of a rectangular chlorine contact chamber measuring 40 feet long, 

10 feet wide, with a water depth of 8 feet. The required contact time (CT) at this facility is 60 minutes. 

The current flow rate through the chamber is 200 GPM. Does the chamber provide adequate contact 

time? 

 

A. Yes, because the chamber volume exceeds the treatment plant's daily production 

B. No, because the contact chamber requires a minimum depth of 12 feet to achieve proper disinfection 

C. Yes, because the 60minute CT requirement applies only to surface water systems 

D. The chamber volume is 23,936 gallons (40 × 10 × 8 × 7.48); at 200 GPM, the theoretical detention 

time is approximately 120 minutes (23,936 ÷ 200), which exceeds the 60minute requirement — 

however, short circuiting may reduce the effective contact time below the theoretical value 

 

 



3. A distribution system operator receives a report that a fire hydrant has been struck by a vehicle and is 

gushing water. The hydrant separated at the breakaway flange as designed, and the lower barrel and 

main valve appear intact. What should the operator do first upon arrival? 

 

A. Close the auxiliary gate valve on the hydrant lateral to stop the uncontrolled water loss, then assess 

the damage and plan hydrant replacement 

B. Attempt to cap the broken hydrant riser with a salvage cap while the water is still flowing 

C. Open nearby hydrants to reduce the pressure at the damaged hydrant location 

D. Begin excavating around the hydrant base to access the underground piping for repair 

 

4. A water system's annual budget includes $180,000 for distribution system maintenance. The 

superintendent must allocate funds across five programs: valve exercising ($35,000), hydrant 

maintenance ($30,000), flushing ($25,000), leak detection ($50,000), and meter testing ($40,000). A 

board member proposes eliminating the leak detection program and redistributing the $50,000 to road 

paving. What is the strongest argument against this proposal? 

 

A. Leak detection is required by federal regulation and cannot be eliminated 

B. The valve exercising program would suffer without the support of the leak detection survey data 

C. Last year's water audit showed real losses of 18% — the $50,000 leak detection investment identified 

leaks whose repair saved the utility $220,000 annually in production costs, representing a 4.4:1 return on 

investment that exceeds any return from road paving 

D. The meter testing program depends on the leak detection program for scheduling and cannot function 

independently 

 

5. An operator discovers that a chemical metering pump feeding sodium hypochlorite has been running 

for an unknown period with the chemical supply line disconnected — the pump has been pulling air and 

pushing it into the injection point on the main. What water quality concern does this create? 

 

A. The air injection has created dangerous levels of dissolved oxygen in the distribution system 

B. The distribution system downstream of the injection point has received no disinfectant for an 

unknown period, potentially leaving water without adequate chlorine residual and vulnerable to 

microbial contamination 

C. The air bubbles injected into the main will cause all downstream water meters to overregister 



D. The air will react with the water to form ozone, which is a more powerful disinfectant than chlorine 

 

6. A distribution system serves a large industrial laundry that uses 50,000 gallons per day. The laundry 

has a 3inch service line connected to a 6inch main. During peak laundry operations, the laundry's 

internal pressure drops to 22 psi even though system pressure at the nearest hydrant reads 60 psi. The 

laundry owner demands that the utility increase system pressure. Is the utility responsible for this low 

pressure? 

 

A. Yes, because the utility is responsible for maintaining adequate pressure at every customer's tap 

B. Yes, because the 6inch main is undersized for the industrial demand in this area 

C. No, but only because the laundry's peak demand exceeds the tariff allowance for a 3inch service 

D. No — the 38 psi pressure drop occurs in the customer's 3inch service line due to the high flow rate 

the laundry draws; the system pressure at the main is adequate at 60 psi, and the solution is for the 

laundry to upgrade to a larger service line at their expense 

 

7. A newly installed 12inch PVC water main passes a pressure test at 200 psi and is disinfected per 

AWWA C651 Method 1 (continuous feed at 25 mg/L for 24 hours). After flushing, the operator collects 

two bacteriological samples. The first sample returns negative for total coliform. The second sample, 

collected from a hydrant 500 feet downstream, returns positive for total coliform but negative for E. coli. 

What should the operator do? 

 

A. Redisinfect the main, reflush, and recollect samples — a positive coliform result means the main has 

not been adequately disinfected and cannot be placed into service until consecutive satisfactory samples 

are obtained 

B. Accept the main into service because one of the two samples was negative 

C. Place the main into service and resample in 48 hours to see if the positive result was an anomaly 

D. Accept the main because total coliform positive without E. coli does not indicate fecal contamination 

 

8. A water system operator is asked to calculate the theoretical pumping capacity of a well pump that 

operates at 350 GPM for 20 hours per day. The system's average daily demand is 450,000 gallons. Is this 

single well adequate to meet average daily demand? 

 

A. No, because 350 GPM is insufficient to meet any residential system's demand 



B. Yes, because 350 GPM exceeds the demand when expressed in the same units 

C. The well produces 420,000 gallons per day (350 × 60 × 20 ÷ 1,000,000 = 0.42 MGD), which is 

30,000 gallons short of the 450,000 gallon average daily demand — the well alone cannot meet average 

demand even running 20 hours per day 

D. Yes, because the well can operate for 24 hours during peak demand periods to make up the shortfall 

 

9. During a valve exercising round, an operator discovers that a critical 16inch gate valve near the 

hospital requires significantly more torque than its recorded history indicates. After considerable effort, 

the valve finally moves but requires 26 turns to close instead of the recorded 22 turns. What do these 

observations suggest? 

 

A. The valve's operating nut has been replaced with a different thread pitch since the last exercising 

B. The increased torque suggests internal corrosion or sediment buildup that resists the gate's movement, 

and the additional 4 turns suggest debris on the valve seat preventing the gate from fully seating — the 

valve should be flagged for priority maintenance because it serves a critical facility 

C. Gate valves naturally require more torque with age and the additional turns indicate normal gasket 

compression 

D. The 22turn record was incorrect and the valve has always required 26 turns 

 

10. A water system serves an area where new residential construction is occurring rapidly. Over the past 

year, the utility has added 300 new service connections. SCADA data shows that the elevated storage 

tank serving this area now drops 15 feet during peak demand instead of the 8foot drop recorded before 

the growth began. What does this increased drawdown indicate? 

 

A. The storage tank has developed a leak that accounts for the additional 7foot daily drawdown 

B. The new construction has introduced contamination that increases the system's water usage 

C. The SCADA level sensor has drifted and needs recalibration to account for the increased usage 

D. The system's pumping and/or storage capacity is no longer adequate for the growing demand — the 

larger drawdown means the tank is providing more water to supplement pump output during peak 

periods, and if growth continues, the tank may empty during peak demand 

 

 

 



11. A distribution system operator receives a customer complaint about a strong "rotten egg" smell from 

the hot water only. Cold water has no odor. The system uses free chlorine for disinfection, and the 

residual at the customer's tap is 0.8 mg/L. What is the most likely cause and the appropriate advice? 

 

A. The customer's water heater contains a magnesium anode rod that reacts with sulfatereducing bacteria 

in the warm, stagnant water heater environment to produce hydrogen sulfide — the operator should 

advise the customer to consult a plumber about replacing the magnesium anode with an aluminumzinc 

anode 

B. The treatment plant has introduced hydrogen sulfide into the distribution system through a raw water 

contamination event 

C. A crossconnection between the customer's hot water system and the building's drain pipes is allowing 

sewer gas to enter the plumbing 

D. The customer's water heater thermostat is set too high, causing chlorine to decompose into 

sulfursmelling compounds 

 

12. A distribution system has a 24inch prestressed concrete cylinder pipe (PCCP) transmission main 

installed in 1978. The utility has learned that PCCP of this vintage is susceptible to prestressing wire 

breaks that can lead to catastrophic pipe failure. What inspection strategy should the utility implement? 

 

A. Replace the entire PCCP main immediately without inspection because all 1978vintage PCCP will 

fail 

B. Conduct annual visual inspection of the exterior by driving the route and looking for surface evidence 

of leaks 

C. Implement an electromagnetic inspection program that uses a sensor pulled through the pipe to detect 

broken prestressing wires — this nondestructive method identifies sections with wire breaks before 

failure occurs, allowing targeted repair or replacement of only the compromised sections 

D. Convert the PCCP main to a gravity sewer to reduce the internal pressure that stresses the wires 

 

13. A water operator is investigating a complaint of extremely low pressure at a single home. The 

system pressure at the nearest hydrant reads 58 psi. The pressure at the customer's meter reads 55 psi. 

The customer's internal fixtures produce barely a trickle. What is the most likely cause? 

 

A. The distribution main has severe tuberculation that restricts flow to this customer's service line 



B. The restriction is inside the customer's plumbing — a partially closed internal shutoff valve, severely 

corroded galvanized piping, a clogged fixture strainer, or a failed pressure regulator is creating the 

pressure drop between the meter and the fixtures 

C. The customer's service line has collapsed and is restricting flow between the main and the meter 

D. A PRV upstream of the customer's property has malfunctioned and is set to an extremely low 

pressure 

 

14. A water system's SCADA system generates an alarm indicating that the chlorine residual at a remote 

monitoring point has dropped below the minimum threshold of 0.2 mg/L. The alarm was generated at 

3:00 AM. The oncall operator acknowledges the alarm from home. What should the operator do next? 

 

A. Wait until the morning shift to investigate since the low residual is unlikely to cause immediate harm 

B. Call the treatment plant and ask them to increase the chlorine dose to compensate 

C. Reset the alarm threshold to 0.1 mg/L to prevent future nuisance alarms at this location 

D. Dispatch to the monitoring location or the nearest accessible sampling point to verify the reading 

with a field test — a residual below 0.2 mg/L means the water at this location has lost effective 

disinfection protection and the cause must be determined immediately 

 

15. An operator measures flow from a 2.5inch hydrant nozzle using a pitot gauge. The pitot reading is 

22 psi and the nozzle coefficient is 0.80. Using Q = 29.83 × c × d² × √P, what is the approximate flow? 

 

A. Approximately 279 GPM, calculated as 29.83 × 0.80 × 6.25 × 4.69 

B. 558 GPM based on doubling the singlenozzle calculation for a twonozzle hydrant 

C. 139 GPM based on using half the nozzle diameter in the calculation 

D. 1,116 GPM based on using the nozzle diameter in feet instead of inches 

 

16. A water system's treatment plant switches its secondary disinfectant from free chlorine to 

chloramines. What notification must the utility provide to specific customer groups before the 

conversion? 

 

A. Only commercial customers who use large volumes of water must be notified 

B. No special notification is required as long as the total chlorine residual meets regulatory standards 



C. Dialysis patients and facilities, aquarium and fish owners, and businesses that depend on free chlorine 

for their processes must be specifically notified — chloramines are toxic to fish and are not removed by 

standard dialysis carbon filters 

D. All customers who use carbon water filters must be notified because chloramines damage carbon 

media 

 

17. A distribution system has two pressure zones connected by a PRV. Zone 1 operates at 85 psi and 

feeds Zone 2 through a PRV set at 55 psi. During a severe fire flow event in Zone 2, the fire department 

is drawing 2,500 GPM. Pressure in Zone 2 drops to 18 psi. What is happening? 

 

A. The fire department's connections are creating a backflow event from Zone 2 into Zone 1 

B. The PRV is at its maximum flow capacity and cannot pass enough water to maintain the 55 psi 

setpoint during the extreme fire flow demand — the 2,500 GPM fire flow exceeds what the PRV can 

deliver at its setpoint, causing the downstream pressure to collapse 

C. The fire has damaged the PRV station, causing it to malfunction during the event 

D. Zone 1's pressure has also dropped to 18 psi, indicating a systemwide pressure failure 

 

18. A water utility's wellhead protection program requires regular inspections of the area surrounding 

each production well. During an inspection, an operator discovers that a property owner within the inner 

protection zone has installed an aboveground heating oil tank with no secondary containment (no dike or 

double wall). The tank is 100 feet from the well. What action should the utility take? 

 

A. Contact the property owner and the local code enforcement authority to require installation of 

secondary containment — a heating oil release within 100 feet of the production well could contaminate 

the well's source water; the wellhead protection ordinance likely prohibits uncontained petroleum 

storage this close to a well 

B. Note the observation in the inspection log and plan a followup visit in 12 months 

C. Install a monitoring well between the oil tank and the production well to detect any future leak 

D. Shut down the production well until the property owner removes the heating oil tank from the area 

 

 

 



19. A water operator is explaining the difference between a "boil water advisory" and a "do not use" 

order to a customer. Under what circumstance would a "do not use" order be issued instead of a boil 

water advisory? 

 

A. A "do not use" order is issued when customers should only use bottled water during the advisory 

period 

B. A "do not use" order is issued whenever system pressure drops below 20 psi for any reason 

C. Both orders mean the same thing and are issued interchangeably depending on the utility's preference 

D. A "do not use" order is issued when the contamination involves a chemical or substance that cannot 

be removed by boiling — such as petroleum, solvents, pesticides, or other toxic chemicals — since 

boiling only addresses biological contamination 

 

20. A pump station has three pumps in a leadlagstandby configuration with a VFD on the lead pump. 

The lead pump runs at variable speed to maintain 58 psi at the discharge. When demand exceeds the 

lead pump's capacity at 100% speed, the lag pump starts at full speed. Upon starting, the lag pump 

causes a momentary pressure spike to 78 psi before the VFD on the lead pump ramps down to 

compensate. What design improvement would prevent this pressure spike? 

 

A. Install a surge tank on the discharge header to absorb the pressure increase when the lag pump starts 

B. Install a PRV on the lag pump's discharge to limit its contribution until the system stabilizes 

C. Install a VFD on the lag pump as well, allowing it to start at a low speed and ramp up gradually — 

this prevents the sudden addition of fullspeed pump output to the system and allows both VFDs to 

coordinate a smooth pressure transition 

D. Increase the system pressure setpoint to 78 psi so the lag pump's contribution does not create an 

overshoot 

 

21. A confined space entry team is preparing to enter a large underground concrete water reservoir for 

inspection. The reservoir was drained three days ago. Initial atmospheric testing at the access hatch 

shows: O₂ = 17.8%, LEL = 0%, CO = 0, H₂S = 0. Should the team enter? 

 

A. Yes, because the LEL and toxic gas readings are all at zero, indicating a safe atmosphere 

B. Yes, as long as the team wears airpurifying respirators to compensate for the low oxygen 

C. No, because the H₂S reading of zero is suspicious and likely indicates a sensor malfunction 



D. No — the oxygen reading of 17.8% is below the 19.5% minimum required for safe entry; the space is 

oxygendeficient and entry is prohibited until the cause is identified, ventilation restores oxygen above 

19.5%, and continuous monitoring confirms safe conditions 

 

22. A water system's operator is evaluating the effectiveness of the utility's flushing program. Before 

flushing, the chlorine residual at a deadend hydrant measures 0.1 mg/L and the water is visibly 

yellowbrown. After flushing for 20 minutes, the residual rises to 1.2 mg/L and the water is clear. Six 

weeks later, the residual at the same hydrant has dropped back to 0.2 mg/L. What does this pattern 

indicate? 

 

A. The flushing permanently solved the water quality problem at this location 

B. The flushing temporarily improved conditions, but the underlying cause of the poor water quality — 

likely excessive water age from low demand on the deadend main — has not been addressed, and 

conditions deteriorate again between flushing events; a permanent solution requires looping the dead 

end or installing automated flushing 

C. The treatment plant is not maintaining adequate chlorine dose to reach this deadend location 

D. The sixweek interval between flushing events is the standard timeframe and no change in approach is 

needed 

 

23. A distribution system operator is asked to calculate the weight of water in a full cylindrical storage 

tank that is 50 feet in diameter and 35 feet deep. What is the approximate weight? 

 

A. Approximately 5,427,870 pounds — calculated as 0.785 × 50² × 35 = 68,688 cu ft × 7.48 = 513,786 

gallons × 8.34 lbs/gal, which is approximately 4,284,976 pounds... (the operator should verify: 0.785 × 

2,500 × 35 = 68,688 cu ft; 68,688 × 62.4 = 4,286,131 lbs) 

B. 68,688 pounds based on the volume in cubic feet without converting to weight 

C. 513,786 pounds based on multiplying gallons by 1.0 instead of 8.34 

D. 34,344 pounds based on using only the radius in the volume calculation 

 

24. A water system's emergency response plan calls for a boil water advisory when system pressure 

drops below 20 psi. During a large main break, pressure drops to 15 psi in a zone serving 800 customers 

for approximately 45 minutes before isolation valves are closed and pressure is restored. Should a boil 

water advisory be issued? 

 



A. No, because the pressure was restored within one hour, which is below the threshold for triggering an 

advisory 

B. No, because 15 psi is only slightly below the 20 psi threshold and contamination is unlikely 

C. Yes — the pressure dropped below 20 psi, creating a backsiphonage risk; the utility must issue a boil 

water advisory, collect bacteriological samples, and keep the advisory in effect until two consecutive 

sets of satisfactory samples confirm the water is safe 

D. Yes, but only for customers directly adjacent to the main break location 

 

25. An operator discovers that a contractor has installed a new 8inch PVC water main without tracer 

wire alongside the pipe. The main is fully backfilled and the street has been repaved. What is the 

significance of this omission? 

 

A. The utility should require the contractor to install a copper wire in a separate trench parallel to the 

main 

B. Tracer wire is optional for PVC pipe because PVC can be located using groundpenetrating radar 

C. The omission has no practical significance because PVC pipe can be located with standard electronic 

locators 

D. Without tracer wire, the PVC main is invisible to electromagnetic locating equipment — any future 

excavation in the area risks striking the unmarked main; the utility should require the contractor to 

install tracer wire (possibly through horizontal directional drilling) or accept the risk and add the main to 

a "caution" overlay in the GIS 

 

26. A water system's operator is reviewing a crossconnection control inspection report for a veterinary 

clinic. The report identifies the following connections: a hose connected to an animal wash station, a 

connection to an Xray film developing machine, and a connection to a pressurized autoclave (sterilizer). 

Which of these represents the highest hazard? 

 

A. The animal wash station hose is the highest hazard because animal waste is a biological hazard 

B. The pressurized autoclave creates the highest hazard because it operates above supply pressure 

(backpressure potential) and contains chemical sterilization agents that are toxic — this is both a 

highhazard and a backpressure crossconnection requiring an RPZ or air gap 

C. The Xray developing machine is the highest hazard because it uses highly toxic developing chemicals 

D. All three connections represent equal hazard and should be protected with identical devices 



27. A water utility's operator measures the drawdown in a well during a pumping test. With the pump 

off, the static water level is 50 feet below ground. After running the pump at 600 GPM for two hours, 

the pumping water level stabilizes at 98 feet. What is the specific capacity of this well? 

 

A. 12.5 GPM per foot of drawdown, calculated as 600 GPM ÷ (98 − 50) = 600 ÷ 48 = 12.5 GPM/ft — 

this indicates how efficiently the well produces water relative to the effort (drawdown) required 

B. 6.12 GPM per foot based on dividing the flow rate by the pumping level 

C. 48 GPM per foot based on the drawdown divided by the test duration 

D. 600 GPM per foot based on the flow rate divided by the static level 

 

28. A water system serves a large apartment complex that has experienced three water main breaks in 

the past year — all on the same 6inch cast iron main beneath the complex's parking lot. Each break was 

a circumferential fracture. The parking lot surface above the main shows evidence of heavy truck traffic 

(garbage trucks, delivery trucks). What combination of factors is most likely causing these breaks? 

 

A. The chlorine in the water is attacking the cast iron pipe from the inside, weakening it structurally 

B. The apartment complex has illegally increased its water demand beyond the main's capacity 

C. A manufacturing defect in this specific pipe batch has caused premature structural failure 

D. The heavy truck loading on the parking lot surface transmits concentrated stress to the aging, brittle 

cast iron pipe at a depth that may provide inadequate cover — the combination of external loading on a 

pipe that has become brittle with age causes circumferential fractures at the weakest points 

 

29. An operator is investigating an area where multiple customers report that their water has an earthy or 

musty taste and odor. The complaints are concentrated in the area served by a 2milliongallon 

groundlevel storage reservoir. Testing shows the chlorine residual at the reservoir outlet is 0.4 mg/L. 

What is the most likely source of the taste and odor? 

 

A. The chlorine residual of 0.4 mg/L is too low to prevent the earthy taste from developing 

B. The customers' internal plumbing is the source of the earthy taste due to biofilm in copper pipes 

C. The reservoir has developed biological activity — algae or bacteria (actinomycetes) growing on 

interior surfaces or in stagnant zones are producing geosmin or 2methylisoborneol (MIB), which cause 

earthy/musty taste and odor at extremely low concentrations even in chlorinated water 

D. The treatment plant's granular activated carbon filters need to be replaced 



30. A water system's elevated tank has a capacity of 600,000 gallons. The zone's average daily demand 

is 1.2 MGD. What percentage of the average daily demand does the tank represent, and is this adequate? 

 

A. The tank represents 50% of the average daily demand (600,000 ÷ 1,200,000 = 0.50), which is 

generally considered adequate equalization storage for most systems — AWWA guidelines recommend 

storage equal to 2550% of average daily demand for equalization, plus additional volume for fire flow 

and emergency reserve 

B. 200% of average daily demand, which is significantly more than needed 

C. 12.5% of average daily demand, which is critically inadequate 

D. The tanktodemand ratio cannot be calculated without knowing the tank's dimensions 

 

31. A water system's operator discovers that the utility's emergency interconnection with a neighboring 

system has not been flowtested in four years. The interconnection consists of a 12inch valve and meter 

in a vault. The utility's emergency response plan lists this interconnection as providing 500 GPM of 

emergency supply. Why is flow testing important? 

 

A. Flow testing is only needed to verify the accuracy of the meter for billing purposes 

B. Flow testing verifies that the interconnection can actually deliver the planned 500 GPM — the valve 

may be seized, the meter may be malfunctioning, the pipe may be tuberculated, or pressure conditions 

may have changed since the last test; without verification, the utility is counting on emergency capacity 

that may not exist 

C. Flow testing is required annually by the EPA as a condition of the Safe Drinking Water Act 

D. Flow testing determines the water quality of the neighboring system's supply 

 

32. A distribution system operator is troubleshooting a pump that produces normal discharge pressure 

but delivers approximately 15% less flow than its rated capacity. The suction conditions are normal, and 

the motor amperage is slightly below the nameplate rating. What is the most likely cause? 

 

A. The pump is operating at a higher point on its performance curve due to increased system head 

B. The discharge check valve has a slight leak that is recirculating flow back to the suction side 

C. The pump motor is running at reduced speed due to low voltage supply from the electric utility 

D. Wear ring deterioration has increased the clearance between the impeller and casing, allowing 

internal recirculation — the pump develops normal pressure because the impeller is spinning at full 



speed, but net delivered flow decreases as water leaks from the highpressure side back to the suction 

side through the widened wear ring gap 

 

33. A water system experiences a power outage affecting all pump stations simultaneously. The system 

has two elevated tanks — Tank A at 85% capacity and Tank B at 40% capacity. Both tanks serve the 

same pressure zone through open interconnections. During the outage, which tank will empty first? 

 

A. Both tanks will empty at exactly the same rate because they are interconnected 

B. Tank A will empty first because it has the most water and will supply more flow to meet demand 

C. Both tanks will drain down together, but Tank B's lower initial level means it will reach empty first 

while Tank A still has significant reserves — water flows from both tanks simultaneously to meet 

demand, and the smaller starting volume in Tank B depletes faster 

D. Tank A will empty first because its higher water level creates more gravity pressure that drives water 

out faster 

 

34. An operator is asked to explain why the utility performs annual calibration of the treatment plant's 

master production flow meter. What impact does an inaccurate production meter have on system 

operations? 

 

A. An inaccurate production meter only affects the utility's billing accuracy for wholesale water sales 

B. The production meter is the basis for calculating chemical dosages, water audit accuracy, system 

demand, and regulatory compliance reporting — if the meter reads high, the utility overdoses chemicals 

and overestimates production; if it reads low, chemical underdosing occurs and water losses appear 

smaller than they actually are 

C. Annual calibration is performed only to maintain the meter manufacturer's warranty 

D. Production meter accuracy only matters for systems that produce more than 10 MGD 

 

35. A water system's operator discovers that a newly installed residential water meter has been installed 

upside down — the register is facing downward instead of upward, and the meter is submerged in a few 

inches of standing water in the meter pit. What problems does this create? 

 



A. The inverted meter cannot be read without draining the pit, the submerged connections create a 

potential backsiphonage pathway if system pressure drops, and some meter types may not register 

accurately or at all when installed inverted — the meter must be reinstalled in the correct orientation 

B. An inverted meter will read normally because positive displacement meters function in any 

orientation 

C. The only problem is that the meter register is difficult to read, which can be solved with a remote 

reading device 

D. An inverted meter will overregister, causing the customer to be overbilled 

 

36. A confined space entry team completes their work inside a water storage tank and begins to exit. The 

last entrant is climbing the internal ladder when their foot slips on a wet rung and they fall 8 feet to the 

tank floor. The entrant is conscious but reports severe pain in their right leg and cannot climb. What is 

the appropriate rescue response? 

 

A. Send the attendant into the tank to carry the injured entrant up the ladder 

B. Lower a rope to the injured entrant and have them tie it around their waist for extraction 

C. Call 911 and wait for the fire department to extract the injured entrant using their rescue equipment 

D. Activate the rescue plan — the attendant should call 911 for EMS, the rescue team should enter with 

appropriate equipment (stretcher, cervical collar if needed) to package and extract the injured entrant 

using the retrieval system, while the attendant continues atmospheric monitoring and maintains 

communication 

 

37. A water system's operator is evaluating the performance of the utility's corrosion control program. 

Recent monitoring shows the orthophosphate residual at the far end of the distribution system averages 

only 0.4 mg/L, while the dose at the treatment plant is 1.2 mg/L. What is happening to the 

orthophosphate between the plant and the far end? 

 

A. The orthophosphate has been consumed by bacteria in the distribution system that use phosphorus as 

a nutrient 

B. The orthophosphate has been diluted by a secondary water source blending into the system 

C. The orthophosphate is being absorbed by pipe surfaces and incorporated into the protective scale on 

the pipe walls — this is actually the corrosion control program working as intended; the phosphate is 

consumed as it builds and maintains the protective film 

D. The orthophosphate concentration cannot decrease in the distribution system once applied 



38. A water main repair has been completed and the repaired section is being returned to service. The 

operator opens the upstream isolation valve slowly to refill the repaired section. As the pipe fills, the 

operator hears a loud hissing sound from a nearby hydrant. What is causing this sound? 

 

A. The hydrant's main valve is leaking and needs immediate repair 

B. Air trapped in the repaired section is being displaced as water fills the pipe, and the pressurized air is 

escaping through the hydrant's drain valve or through gaps in the nozzle caps — this is a normal 

occurrence during pipe refilling 

C. The water velocity through the repair is too high and is creating cavitation noise 

D. The hydrant barrel has cracked from the pressure change and is leaking pressurized water 

 

39. A water system's operator receives SCADA notification that Well 3's flow rate has suddenly dropped 

from 450 GPM to 280 GPM. The motor amperage has also decreased. The pumping water level has not 

changed. What is the most likely cause? 

 

A. The well pump has partially lost its ability to develop head — an impeller may have broken, a stage 

may have become blocked, or the pump may have ingested debris that is restricting flow; the 

simultaneous drop in flow and amperage at constant water level indicates the pump is doing less work 

B. The aquifer has experienced a sudden decline in yield that is restricting water flow into the well 

C. The SCADA flow meter has malfunctioned and is reading incorrectly 

D. A valve on the well's discharge line has partially closed, throttling the output 

 

40. A distribution system serves a school district that has requested the utility provide water quality data 

for all schools in the district. The request includes lead levels, chlorine residual, and bacteriological 

results. Under the SDWA, what information is the utility obligated to provide? 

 

A. The utility must provide all general distribution system monitoring data, but lead levels at specific 

schools are only available if those schools were included in the tap sampling program 

B. The utility must provide all requested data including lead levels at every school tap 

C. The utility has no obligation to share any water quality data with customers 

D. The utility must provide complete lead and copper data for every tap in every school, including data 

from taps that were never sampled 



41. A water utility operates a chlorine gas disinfection system with two 150pound cylinders in service 

simultaneously. The operator checks the cylinder scales and reads: Cylinder A = 125 pounds 

(approximately 42 lbs of chlorine remaining), Cylinder B = 72 pounds (empty, since tare weight is 

approximately 83 lbs). What should the operator do? 

 

A. Switch Cylinder B to standby and connect a full replacement cylinder — Cylinder B is empty 

(reading below tare weight indicates the scale may need recalibration), and the operator should verify 

Cylinder A's reading by checking the feed rate and estimating remaining supply 

B. Continue operating on both cylinders because the combined weight indicates adequate supply 

C. Shut down both cylinders and switch to the backup sodium hypochlorite system 

D. Increase the feed rate on Cylinder A to compensate for Cylinder B being empty 

 

42. A distribution system has a PRV station with an upstream strainer that the operator inspects 

quarterly. This quarter, the operator finds the strainer screen completely clogged with debris — rocks, 

pipe scale, and sediment. The PRV downstream of the strainer has been chattering and producing erratic 

pressure readings. How are the clogged strainer and the PRV behavior related? 

 

A. The clogged strainer has no effect on the PRV because the strainer is upstream and the PRV operates 

independently 

B. The clogged strainer is preventing water from reaching the PRV, causing it to shut completely 

C. The clogged strainer restricts flow to the PRV, causing a pressure drop across the strainer that 

reduces the inlet pressure available to the PRV — with insufficient inlet pressure, the PRV cannot 

maintain stable downstream control, resulting in chattering, hunting, and erratic pressure delivery 

D. The debris clogging the strainer has also entered the PRV and damaged its internal components 

 

43. A water system's annual water audit reveals: production = 6.0 MGD, apparent losses = 0.5 MGD 

(8.3%), real losses = 1.0 MGD (16.7%). The utility wants to reduce total losses. Which combination of 

actions addresses both loss categories? 

 

A. Implement a comprehensive leak detection and repair program for real losses, and a systematic meter 

testing/replacement program for apparent losses — addressing both categories simultaneously provides 

the greatest total reduction in nonrevenue water 

B. Focus exclusively on real losses because they represent a larger volume than apparent losses 



C. Focus exclusively on apparent losses because they are easier and cheaper to fix 

D. Implement a meter replacement program that will address both real and apparent losses 

simultaneously 

 

44. An operator is calculating the velocity in an 18inch main carrying 2,400 GPM. What is the 

approximate velocity, and is it within the acceptable range? 

 

A. 1.5 fps, which is below the minimum recommended velocity and may allow sediment settling 

B. Approximately 3.8 fps — calculated by converting 2,400 GPM to cfs (5.35), dividing by the pipe area 

(0.785 × 1.5² = 1.767 sq ft), yielding 3.03... let me recalculate: 2,400 ÷ 448.8 = 5.35 cfs; D = 18/12 = 1.5 

ft; A = 0.785 × 2.25 = 1.767; V = 5.35 ÷ 1.767 = 3.03 fps, approximately 3.0 fps — within the 

acceptable 25 fps range 

C. 7.6 fps, which exceeds the maximum recommended velocity for normal operations 

D. 12.1 fps, which would cause immediate pipe damage from excessive velocity 

 

45. A water system's SCADA alarm history shows that the same lowpressure alarm at Monitoring Point 

7 has activated 47 times in the past month. Each alarm lasts approximately 15 minutes before clearing. 

The operator has acknowledged each alarm but has not investigated. What systemic problems does this 

situation reveal? 

 

A. Both an infrastructure problem (recurring low pressure that needs investigation and resolution) and a 

human performance problem (alarm fatigue causing the operator to acknowledge without investigating) 

— the underlying pressure issue must be diagnosed and corrected, and the alarm response procedure 

must be reinforced 

B. The alarm setpoint at Monitoring Point 7 is set too high and should be lowered 

C. The SCADA system is generating false alarms due to a faulty pressure transducer 

D. The 47 alarms represent normal system behavior during a month with high demand 

 

46. An operator is asked to explain why the utility maintains a minimum of 20 psi positive pressure 

throughout the distribution system at all times. What is the primary public health reason? 

 

A. Pressure below 20 psi causes customer appliances to malfunction, creating liability for the utility 



B. Maintaining 20 psi ensures adequate fire flow is available at all hydrants at all times 

C. Positive pressure above 20 psi ensures that any leak in the pipe pushes water outward rather than 

allowing contaminated external water to enter the pipe through backsiphonage 

D. Positive pressure above 20 psi prevents the formation of trihalomethanes in the distribution system 

 

47. A water system's operator calculates that the system's infrastructure leakage index (ILI) is 4.2. The 

AWWA water loss benchmarking guidelines classify ILI values as follows: 1.03.0 = wellmanaged, 

3.05.0 = improvement needed, 5.08.0 = poor, above 8.0 = very poor. What does the ILI of 4.2 indicate? 

 

A. The system has no significant leakage and no improvement program is needed 

B. The system's leakage is at the theoretical minimum and cannot be reduced further 

C. The system falls in the "improvement needed" range — real losses are approximately 4.2 times the 

theoretical minimum for a system with these characteristics, indicating significant opportunity for leak 

reduction through an active leak detection and management program 

D. The system is in the "poor" category and faces immediate regulatory enforcement 

 

48. A distribution system operator is investigating a pattern of water main breaks that clusters along a 

specific street during winter months. The street has a known history of soil movement from freezethaw 

cycles. The affected mains are 50yearold gray cast iron. Why are these mains particularly susceptible to 

freezethaw damage? 

 

A. The cast iron pipe contracts significantly in cold weather, creating tensile stress that exceeds its 

strength 

B. Gray cast iron is inherently brittle — unlike ductile iron or PVC that can flex with ground movement, 

cast iron cannot absorb the bending stresses created by frost heave and soil movement; the pipe fractures 

cleanly at its weakest point 

C. The mains were installed without adequate bedding material and the soil movement dislodges them 

from their supports 

D. The freezethaw cycles cause water inside the pipe to freeze and expand, bursting the pipe from 

internal ice pressure 

 

 

 



49. A water operator discovers that a construction project has stockpiled heavy equipment and materials 

directly over a 20inch transmission main. The estimated surface load exceeds the pipe's design load at its 

current burial depth. What should the operator do? 

 

A. Contact the construction contractor and require them to redistribute the load away from the main — 

excessive surface loading can cause pipe deflection (for flexible pipe) or cracking (for rigid pipe), and a 

failure of a 20inch transmission main would create a major service disruption 

B. The additional load has no effect on buried pipe because soil distributes loads uniformly 

C. Monitor the pipe for leaks over the next month before taking any action 

D. Accept the loading because the pipe was designed with a safety factor that accommodates temporary 

overloading 

 

50. A water system's emergency generator at the main pump station has a 1,000gallon diesel fuel tank. 

The generator consumes 20 gallons per hour under full load. A major ice storm has caused a widespread 

power outage that is expected to last 72 hours. What is the operator's fuel management challenge? 

 

A. The 1,000gallon tank provides 50 hours of operation (1,000 ÷ 20), which is 22 hours short of the 

72hour outage — the operator must arrange for fuel delivery before the tank runs dry, and the delivery 

must occur during the ice storm when road conditions may prevent normal fuel truck access 

B. The tank provides more than enough fuel for 72 hours of operation with no management needed 

C. The generator should be shut down periodically to conserve fuel, even if this means customers lose 

water 

D. The operator should reduce the generator's load by shutting down all but one pump to extend fuel 

supply 

 

51. A water system's treatment plant operator reports that the plant's fluoride feed system malfunctioned, 

and fluoride levels in the finished water dropped to zero for approximately 12 hours before the problem 

was corrected. What regulatory and public health implications does this fluoride interruption have? 

 

A. A fluoride interruption is a Tier 1 violation requiring immediate public notification 

B. The utility must issue a boil water advisory because the absence of fluoride compromises disinfection 



C. A temporary fluoride interruption does not pose an immediate health risk — fluoride prevents tooth 

decay over longterm exposure, and a 12hour interruption has no measurable health impact; however, the 

incident should be documented and the feed system should be repaired to prevent recurrence 

D. The utility must flush the entire distribution system to remove all nonfluoridated water 

 

52. An operator is calibrating a sodium hypochlorite metering pump. The pump is set to deliver 500 mL 

per minute. During a 5minute timed calibration test, the operator collects 2,250 mL in a graduated 

cylinder. Is the pump delivering the intended output? 

 

A. The pump delivers 450 mL/min (2,250 ÷ 5), which is 10% below the 500 mL/min setting — the 

pump is underdelivering, likely due to a worn diaphragm, check valve issue, or air leak in the suction 

line; the operator should investigate and correct before adjusting the stroke rate 

B. The pump is delivering within the acceptable 5% tolerance and no adjustment is needed 

C. The pump is overdelivering by 10% and the stroke rate should be reduced 

D. The calibration test is invalid because 5 minutes is too short for an accurate measurement 

 

53. A water system's distribution superintendent asks the operator to develop a criticality rating for each 

of the system's 200 fire hydrants to prioritize maintenance. What factors should be used to rate 

criticality? 

 

A. Only the age of the hydrant determines its criticality — older hydrants are more critical 

B. Criticality should be based on the proximity to critical facilities (hospitals, schools, nursing homes), 

fire flow requirements of the surrounding buildings, insurance (ISO) rating impact, historical reliability 

of each hydrant, and the availability of alternative hydrants nearby — a hydrant serving a hospital with 

no alternative within 500 feet is far more critical than a hydrant with three alternatives on the same block 

C. All hydrants should receive the same criticality rating because all fires are equally important 

D. Criticality should be based solely on the hydrant's flow capacity from the most recent flow test 

 

 

 

54. A water operator is responding to a customer who is upset because their water has been discolored 

(brown) for the third time this year. Each previous event was caused by hydrant flushing on the 



customer's deadend street. The operator knows the deadend main has severe internal tuberculation. What 

should the operator tell the customer? 

 

A. The customer should install a wholehouse sediment filter to address the recurring problem 

B. The flushing is necessary to maintain water quality, and the brown water is temporary and not 

harmful 

C. The utility will stop flushing the deadend main to prevent future discoloration events 

D. Acknowledge the customer's frustration, explain that the recurring discoloration is caused by the 

deteriorated pipe interior, and inform the customer that the utility is aware of the problem — then 

advocate internally for the main's inclusion in the capital improvement plan for cleaning/lining or 

replacement, which is the only permanent solution 

 

55. A water system's operator is planning a unidirectional flushing program. The system has 150 miles 

of distribution mains. The operator estimates that flushing the entire system will require approximately 

500 hydranthours of flushing and use approximately 2 million gallons of water. What key performance 

metric should the operator track to evaluate the program's effectiveness? 

 

A. The total number of customer complaints received during the flushing program 

B. The total gallons of water used during the flushing program to demonstrate water conservation 

C. The preflush and postflush chlorine residuals and turbidity at each flushing location, along with the 

number of customer complaints before and after the annual program — these metrics demonstrate 

whether the flushing achieved its objective of improving water quality 

D. The number of hydrants opened during the program to demonstrate thoroughness 

 

56. An operator discovers that a gate valve on an 8inch main is leaking from the packing gland — a 

steady drip of water comes from around the valve stem where it passes through the bonnet. What is the 

most likely cause and the appropriate repair? 

 

A. The packing material around the valve stem has deteriorated from age and no longer seals — the 

operator can attempt to tighten the packing gland nut (which compresses the packing against the stem), 

and if tightening does not stop the leak, the packing must be replaced 

B. The valve body has developed a crack at the bonnet connection and the entire valve must be replaced 

C. The valve stem has corroded and developed a groove that the packing cannot seal around 



D. The leak indicates that the valve gate has broken and water is bypassing through the stem bore 

 

57. A water utility's operator is developing a budget justification for a $200,000 SCADA system 

upgrade. The existing system is 12 years old with limited data storage, no cybersecurity features, and 

frequent communication failures. What operational risks does the current system create? 

 

A. The lack of data storage reduces the utility's ability to generate colorful trend reports for board 

presentations 

B. The aging SCADA system creates multiple operational risks: communication failures can leave 

operators blind to conditions at remote sites, lack of cybersecurity makes the system vulnerable to 

unauthorized access, limited data storage prevents trend analysis needed to detect developing problems, 

and outdated software may not be compatible with modern field instruments 

C. The only risk is that the old system consumes more electricity than a modern replacement 

D. The 12yearold system has no significant risks because SCADA technology has not changed 

meaningfully in the past decade 

 

58. A water distribution system has experienced three consecutive months of total coliformpositive 

results at the same monitoring location. Each month, the routine sample was positive but repeat samples 

were negative. Under the Revised Total Coliform Rule, what assessment level has been triggered? 

 

A. No assessment is triggered because repeat samples were consistently negative 

B. A Level 1 Assessment is triggered after each positive routine sample (if not already completed within 

the past 12 months) 

C. A Level 3 Assessment requiring a stateconducted inspection of the entire treatment and distribution 

system 

D. After multiple positive routine samples from the same location — even with negative repeats — the 

pattern indicates a persistent localized problem; a Level 1 Assessment should investigate the specific 

conditions at this monitoring site, and the utility should consider additional investigation even beyond 

formal assessment requirements 

 

59. A water system operates three wells that feed a common header. Well 1 produces water at pH 7.5, 

Well 2 at pH 7.8, and Well 3 at pH 7.0. During normal operations, all three wells run simultaneously. 

The corrosion control program was optimized based on the blended water chemistry from all three wells. 



If Well 2 goes offline for maintenance, how might the blended water chemistry change, and what is the 

operational concern? 

 

A. The blended pH will increase because Well 2's higher pH is removed from the mix 

B. Removing Well 2 is beneficial because its higher pH was reducing chlorine disinfection effectiveness 

C. Removing Well 2 from the blend will lower the average pH of the remaining blend (toward Well 3's 

7.0), which may increase the water's corrosiveness and destabilize the protective scale on lead and 

copper surfaces — the operator should monitor blended pH and consider adjusting treatment to 

compensate 

D. Well 2's pH has no effect on the blended chemistry because pH is not a blended parameter 

 

60. A water system's operator is troubleshooting a complaint from a customer who reports that their 

water pressure fluctuates rhythmically — pulsing between strong and weak flow every 810 seconds at 

all fixtures. No other customers in the area are affected. What is the most likely cause? 

 

A. A PRV on the customer's street is hunting and creating pressure cycles for nearby customers 

B. The customer has a private pressure tank or booster pump system with a waterlogged pressure tank 

— without the air cushion, the pump cycles rapidly between its cutin and cutout pressures, creating the 

rhythmic pressure pulsation 

C. The customer's water meter has a faulty register gear that creates periodic flow restriction 

D. A partially closed valve on the customer's service line is creating turbulence that pulsates the flow 

 

61. A water system's SCADA data shows that a pump station's total daily production has increased 

gradually by 2% per month for the past six months, even though no new customer connections have 

been added and seasonal demand should be decreasing. What should the operator investigate? 

 

A. Whether the production flow meter has drifted out of calibration over the sixmonth period 

B. Whether customer consumption has gradually increased due to an undetected rate change 

C. A progressive production increase without corresponding demand increase strongly suggests a 

developing leak in the distribution system — a new or worsening leak that is growing over time; a leak 

detection survey should be initiated to find the source of the increasing loss 

D. Whether the treatment plant has been increasing production to build storage reserves 



62. An operator is reviewing fire flow test results for a residential neighborhood. The test shows: static 

pressure = 56 psi, residual pressure = 32 psi at 900 GPM. The fire code requires 1,000 GPM at 20 psi 

residual for this neighborhood. Using the standard fire flow projection formula, can the system provide 

the required fire flow? 

 

A. Using the formula: Available flow = 900 × [(56 − 20) / (56 − 32)]^0.54 = 900 × (36/24)^0.54 = 900 × 

1.5^0.54 = 900 × 1.236 = approximately 1,112 GPM at 20 psi residual — the system can provide the 

required 1,000 GPM 

B. No, because the tested flow of 900 GPM is already below the required 1,000 GPM 

C. The calculation cannot be performed without knowing the pipe size and Cfactor 

D. No, because the residual pressure must be at least 35 psi during fire flow 

 

63. A water system's emergency response plan is activated when a tanker truck overturns on a highway 

and spills 3,000 gallons of a petroleumbased solvent near a distribution main. The main is 12inch ductile 

iron. What is the primary water quality concern? 

 

A. Petroleum solvents can migrate through the soil and enter the ductile iron main through joint gaskets 

or any imperfection if the main experiences a pressure drop below the external pressure of the 

contaminated soil 

B. The petroleum solvent will permeate through the ductile iron pipe wall and enter the water 

C. The spilled solvent will increase the chlorine demand of the water inside the main 

D. The petroleum solvent will corrode the ductile iron pipe wall from the outside, creating leaks within 

hours 

 

64. A water utility operates a pump station with two identical pumps in a leadlag configuration. Each 

pump is rated at 800 GPM against 120 feet of head. When both pumps operate simultaneously in 

parallel, the combined flow is 1,420 GPM instead of the expected 1,600 GPM. The operator understands 

that parallel pumps produce less than double the singlepump output. What would increase the combined 

output closer to 1,600 GPM? 

 

A. Replace the pumps with units rated for higher head to overcome the additional friction 

B. Reducing the friction loss in the common discharge piping — by upsizing the discharge header, 

removing unnecessary fittings, or opening partially closed valves — lowers the system head curve, 

allowing both pumps to operate at higherflow, lowerhead points on their curves 



C. Running the pumps at different speeds so they don't interfere with each other's flow 

D. Installing the two pumps in series instead of parallel to combine their head capabilities 

 

65. A water system's operator receives laboratory results showing that the total coliform sample from 

monitoring site #9 is "invalid — sample exceeded maximum holding time of 30 hours." The sample was 

collected on Monday at 8:00 AM but did not reach the laboratory until Tuesday at 5:00 PM (33 hours). 

What must the operator do? 

 

A. Recollect a replacement sample from the same site as soon as possible — the exceeded holding time 

means the sample results are not valid for compliance purposes; the operator must also investigate and 

correct the chainofcustody process to prevent future holding time exceedances 

B. Accept the invalid result as a negative because no bacteria were detected 

C. Count the sample as a positive result since the extended time allows more bacterial growth 

D. Submit a request to the state for a monitoring exemption due to the laboratory's error 

 

66. A distribution system serves a community where a large section of the system was built in the 1950s 

using asbestoscement (AC) pipe. Customers occasionally ask whether the AC pipe poses a health risk. 

What is the correct information about AC pipe and drinking water? 

 

A. AC pipe is an immediate health hazard and all AC mains must be replaced before they can continue 

to carry drinking water 

B. AC pipe was banned by the EPA in 1989 and any remaining AC pipe is illegal to operate 

C. Studies have not demonstrated that AC pipe in normal service poses a significant health risk from 

ingested asbestos fibers — the primary risk from AC pipe is exposure during cutting, tapping, or 

demolition, when asbestos fibers can be released into the air; workers must use appropriate respiratory 

protection and wetcutting techniques when working on AC pipe 

D. AC pipe is completely safe and requires no special precautions during maintenance or repair 

 

67. A water system has a 400,000gallon elevated tank that cycles between 70% and 90% during 

weekdays but barely cycles (8892%) on weekends. Water quality monitoring shows the chlorine residual 

at the tank outlet drops from 1.0 mg/L on Friday evening to 0.4 mg/L on Monday morning. What 

operational change would improve weekend water quality? 

 



A. Increase the chlorine dose at the treatment plant on Friday afternoon to compensate for the weekend 

decay 

B. Install a mixer inside the tank to improve circulation of the stored water during lowdemand periods 

C. Reduce the treatment plant output on weekends to prevent the tank from staying nearly full 

D. Lower the tank's operating range on weekends (for example, cycling between 60% and 80%) to force 

more turnover, replacing stagnant water with fresh supply — this reduces the water age in the tank and 

maintains higher residuals through the weekend 

 

68. A water operator is asked to calculate the approximate pump horsepower needed to pump 1,000 

GPM against a total dynamic head of 150 feet. Using the formula WHP = (Q × TDH) / 3,960, what is 

the water horsepower, and what motor horsepower would be needed assuming 75% pump efficiency? 

 

A. WHP = 37.9 hp; at 75% efficiency, motor HP = approximately 50.5 hp — the motor must be rated at 

or above this value to deliver the required output 

B. WHP = 37.9 hp and this is the same as the required motor horsepower 

C. WHP = 150 hp based on the TDH value directly 

D. WHP = 3.79 hp based on dividing by 39,600 instead of 3,960 

 

69. A distribution system has a section where a 16inch main transitions to a 10inch main through a 

reducer. Downstream of the reducer, customers consistently report pressure problems during peak 

demand. The operator performs a flow test and measures 1,500 GPM through both pipe sections. What 

is the velocity in each section, and what does the comparison reveal? 

 

A. The 16inch carries the flow at approximately 2.4 fps while the 10inch carries it at approximately 6.1 

fps — the velocity nearly triples through the smaller pipe, dramatically increasing friction losses 

downstream of the reducer and explaining the pressure complaints 

B. Both pipes carry the same velocity because the flow rate is identical through both sections 

C. The 10inch pipe has lower velocity because it creates more backpressure that slows the water 

D. The 16inch pipe has higher velocity because its larger area allows water to travel faster 

 

70. A water system's operator discovers that a valve exercising crew has been recording "valve found 

open, no turns counted" for numerous valves without actually attempting to close and reopen them. This 

practice has been occurring for the past year. What is the operational impact of this falsified data? 



A. The impact is minimal because most valves are never used between exercising events 

B. The falsified records create a false sense of security about valve operability 

C. The utility has no verified knowledge of the actual condition of these valves — they may be seized, 

broken, or inoperable; during an emergency, operators will rely on the records showing these valves as 

functional, but when they attempt to operate them for a main break isolation, they may discover the 

valves don't work, expanding the outage area and extending the emergency 

D. The only impact is that the valve exercising program's statistics are inflated 

 

71. A water system treats 4.0 MGD and uses chloramines for secondary disinfection. The target 

chlorinetoammonia ratio is 4:1 by weight. The chlorine dose is 3.2 mg/L. How many pounds per day of 

ammonia are needed? 

 

A. 106.7 pounds per day based on the chlorine dose times the 8.34 conversion factor 

B. 8.0 pounds per day based on the chlorine dose divided by the 4:1 ratio 

C. 26.7 pounds per day based on an incorrect formula application 

D. Approximately 26.7 pounds per day — first calculate chlorine feed: 4.0 × 3.2 × 8.34 = 106.8 lbs/day 

chlorine; at a 4:1 ratio, ammonia needed = 106.8 ÷ 4 = 26.7 lbs/day 

 

72. A water system's elevated tank is scheduled for interior recoating. The project requires draining the 

tank completely for six weeks. The zone served by this tank normally relies on the tank for pressure 

equalization, fire flow reserve, and emergency reserve. What is the MOST critical operational risk 

during the sixweek outage? 

 

A. The pump station's motors will overheat from continuous operation without the tank to provide 

cycling rest periods 

B. The system will have no fire flow reserve — during the tank outage, the pump station must deliver 

fire flow instantaneously from its running capacity, and if fire flow demand exceeds pump capacity or 

the pumps fail during a fire event, the zone has no stored water to fall back on 

C. Water quality will deteriorate because the tank provides mixing and storage that improves residual 

D. Customer pressure will fluctuate dramatically without the tank's equalizing function 

 



73. An operator performing a well site inspection notices fresh tire tracks leading to the well house door, 

and the padlock on the door appears to have been cut and replaced with a different lock. The well is in a 

remote location. What should the operator do? 

 

A. Do not enter — this appears to be a security breach; notify the utility's security coordinator and 

management, contact law enforcement, and do not disturb any evidence until the site has been 

investigated; if contamination is suspected, the well should be taken offline pending water quality 

testing 

B. Enter the well house immediately to check if any equipment has been stolen or damaged 

C. Replace the padlock with the utility's lock and resume normal operations 

D. Note the observation in the inspection log and schedule a followup visit with a second operator 

 

74. A water system's operator receives SCADA notification that the chlorine residual at the treatment 

plant's point of entry has dropped below the required minimum of 0.2 mg/L. The reading is 0.05 mg/L. 

What is the regulatory significance of this reading? 

 

A. The reading is within an acceptable fluctuation range and requires no action 

B. A single reading below 0.2 mg/L requires an immediate boil water advisory for the entire system 

C. The reading constitutes a treatment technique violation for systems required to maintain a minimum 

residual entering the distribution system — the operator must immediately investigate the chlorine feed 

system, correct the problem, restore adequate residual, and report the violation to the state regulatory 

agency 

D. The violation only applies to the treatment plant and has no regulatory impact on the distribution 

system 

 

75. An operator is asked why AWWA recommends that elevated storage tanks provide at minimum a 

25% daily demand equivalent of equalization storage. A water system produces 2.0 MGD. What volume 

does this minimum recommendation represent? 

 

A. 500,000 gallons of equalization storage, or 25% of 2.0 MGD 

B. 500,000 gallons, representing the minimum equalization volume needed to buffer the difference 

between the relatively constant pump station output and the varying hourly demand pattern — without 

adequate equalization storage, the pump station must cycle excessively to match every demand 

fluctuation, causing pressure instability 



C. 250,000 gallons based on 12.5% of average daily demand 

D. 2,000,000 gallons based on one full day of storage for emergencies 

 

76. A water main installation project requires excavation adjacent to an existing 36inch prestressed 

concrete cylinder pipe (PCCP) transmission main. The new trench will be within 5 feet of the PCCP. 

What precaution is essential during this excavation? 

 

A. No precautions are needed because the PCCP is strong enough to support adjacent excavation 

B. The excavation should be performed using mechanical equipment only to maximize speed 

C. The excavation should use only hand tools because vibration from mechanical equipment could 

damage the PCCP 

D. The excavation must not remove lateral soil support from the PCCP — undermining or exposing the 

transmission main could cause the heavy concrete pipe to shift, crack, or fail catastrophically; shoring or 

sheet piling may be needed to protect the existing main while the adjacent trench is open 

 

77. An operator discovers that the utility's wellhead protection plan identifies a potential contamination 

source — an auto body shop that uses paints, solvents, and chemicals — within the outer protection 

zone. The shop has been operating for 15 years without incident. Should the operator take any action? 

 

A. Verify that the auto body shop is operating in compliance with environmental regulations, confirm 

that chemical storage meets containment requirements, and increase monitoring at the well for volatile 

organic compounds — the fact that no contamination has been detected in 15 years does not guarantee 

future safety 

B. No action is needed because the shop has been operating for 15 years without contaminating the well 

C. Shut down the well immediately as a precaution until the auto body shop can be inspected 

D. The wellhead protection plan only applies to new businesses, not existing ones 

 

78. A water system's operator is comparing the performance of two identical pump stations. Station A 

produces 3.0 MGD and consumes 2,100 kWh per day (700 kWh/MG). Station B produces 2.5 MGD and 

consumes 2,000 kWh per day (800 kWh/MG). What does this comparison suggest about Station B? 

 

A. Station B's higher system head requires more energy per million gallons pumped 



B. Station B is performing identically to Station A when adjusted for production volume 

C. Station B's pumps are less efficient than Station A's — consuming 14% more energy per million 

gallons to produce the same quality water, likely due to pump wear, piping configuration, or higher 

system head 

D. Station B's production meter is reading low, making the energyperMG calculation appear worse than 

actual 

 

79. A water system serves a large university campus with research laboratories. One laboratory uses 

radioactive isotopes in its research and has a connection to the municipal water supply for lab processes. 

What level of backflow protection is required for this connection? 

 

A. A DCVA because radioactive materials are classified as moderatehazard crossconnections 

B. An air gap is the only acceptable protection for connections to facilities that use radioactive materials 

— this provides the maximum possible protection against backflow of the most hazardous substances 

C. An RPZ assembly because the research lab operates at pressures above the municipal supply 

D. No backflow prevention is needed because the university's own safety program manages all 

radioactive materials 

 

80. A water system's operator discovers that the utility has been operating its chloramine system at a 

chlorinetoammonia ratio of 6:1 instead of the optimal 4:1 to 5:1 range. What water quality problem does 

this incorrect ratio create? 

 

A. The excess chlorine (relative to ammonia) pushes the system toward breakpoint chlorination, 

converting desirable monochloramine into objectionable dichloramine and trichloramine — these 

species produce strong, unpleasant tastes and odors (described as "medicinal," "chemical," or 

"swimming pool") even though the total chlorine residual may appear adequate 

B. The excess chlorine creates excessive monochloramine residual that exceeds the MRDL 

C. The excess ammonia feeds nitrifying bacteria that convert it to nitrite throughout the distribution 

system 

D. The 6:1 ratio has no effect on water quality because both chlorine and ammonia are beneficial 

 

81. A distribution system's operator receives complaints about low pressure from customers at the far 

end of a 4,000foot, 6inch deadend main. A flow test at the end of the main shows only 400 GPM 



available at 20 psi residual, while the required fire flow is 750 GPM. Cfactor testing shows C = 45. 

What two improvements would most effectively address both the pressure complaints and fire flow 

deficiency? 

 

A. Installing a booster pump at the midpoint of the deadend main and adding a hydrant at the far end 

B. Increasing the system pressure at the trunk main by 20 psi and installing a PRV at the deadend 

entrance 

C. Flushing the deadend main monthly and installing an automated flushing device at the terminus 

D. Cleaning and lining the 6inch main (restoring C to approximately 140, which dramatically reduces 

friction loss) AND connecting the dead end to an adjacent main to create a loop (providing dualfeed 

supply) — together, these improvements multiply the available flow at the dead end 

 

82. A water system receives a customer complaint about "white threads" or "worms" appearing in the 

water from their kitchen tap. The operator examines the material and finds it consists of thin, white, 

flexible strands. The customer's home has PEX (crosslinked polyethylene) plumbing installed 3 years 

ago. What is the most likely source? 

 

A. The white strands are likely shavings or fibers from the PEX tubing installation that were not flushed 

from the system — PEX cutting and crimping can produce small polymer shavings that become trapped 

in aerators and filters, and they may continue to appear for months or years as flow patterns shift 

B. The strands are parasitic worms that have entered the distribution system through a crossconnection 

C. The white material is calcium carbonate scale that has formed into threadlike shapes in the pipe 

D. The strands are biofilm fragments from the distribution main that have broken loose 

 

83. A water system serves a neighborhood where several customers with galvanized steel service lines 

have reported gradually declining flow over the past few years. The utility's meter readings confirm that 

these customers use less water than similarly sized homes with copper service lines. What is the 

underlying cause? 

 

A. The galvanized steel service lines are restricting water flow through a different mechanism than 

internal corrosion 

B. The customers with galvanized steel lines have voluntarily reduced their consumption to conserve 

water 



C. Galvanized steel service lines corrode internally over decades — zinc galvanizing is gradually 

consumed, exposing the bare steel to corrosion that produces iron tuberculation; this progressively 

narrows the effective internal diameter, increasing friction loss and reducing flow to the point where 

fixtures barely function 

D. The galvanized steel service lines have experienced external corrosion that has weakened the pipe 

walls and reduced the maximum safe operating pressure 

 

84. An operator calculates that a water main must be flushed at a velocity of 5 fps to achieve effective 

sediment scouring. The main is 8 inches in diameter. What flow rate in GPM must the operator achieve 

through the flushing hydrant to reach 5 fps? 

 

A. Approximately 500 GPM based on a simplified calculation 

B. Approximately 785 GPM — calculated by finding the pipe area (0.785 × 0.667² = 0.349 sq ft), 

multiplying by velocity (0.349 × 5 = 1.745 cfs), and converting to GPM (1.745 × 448.8 = 783 GPM) 

C. 1,570 GPM based on doubling the velocity target for an 8inch main 

D. 250 GPM based on using only half the pipe area in the calculation 

 

85. A water system's SCADA system records show that over the past year, the frequency of pump starts 

at the main pump station has increased from an average of 8 starts per day to 22 starts per day. The total 

daily production has not changed significantly. What does this increased cycling frequency suggest? 

 

A. The system demand pattern has become more variable, causing the pumps to cycle more frequently 

B. A pump control setting (setpoint, deadband, or hysteresis) has changed or drifted, causing the pumps 

to react to smaller pressure changes than intended 

C. The increased cycling is caused by the pump motors aging and losing speed between starts 

D. The elevated tank has developed a problem — likely a stuck altitude valve, a leak, or a control issue 

— that prevents the tank from properly buffering demand; without the tank's equalizing function, the 

pump must start and stop in response to every minor demand change instead of cycling smoothly based 

on tank level 

 

 

 



86. An operator is training a new employee on the proper procedure for dechlorinating flushing water 

before it enters a storm drain. The operator uses sodium thiosulfate tablets. How does the operator 

determine the correct number of tablets to use? 

 

A. The number of tablets depends on the chlorine residual of the flushing water and the flow rate — the 

operator measures the residual, refers to the tablet manufacturer's dosing chart for the measured residual 

and estimated flow rate, and places the appropriate number of tablets in a mesh bag in the discharge path 

B. One tablet per 100 gallons of flushing water is the standard universal dosing rate 

C. The operator uses the same number of tablets regardless of residual or flow because all tablets have 

identical dechlorination capacity 

D. Dechlorination tablets are placed inside the hydrant barrel before flushing begins 

 

87. A water system serves a hospital that has recently expanded its dialysis unit from 10 to 30 stations. 

The expanded unit requires a consistent water supply of 150 GPM during peak operations. The hospital's 

current 3inch service line was adequate for the original 10station unit. What operational concern does 

the expansion create? 

 

A. The expanded dialysis unit will consume so much water that neighboring customers will lose 

pressure 

B. The increased chloramine residual needed to serve the larger unit will exceed the MRDL at the 

hospital's tap 

C. The 3inch service line may not have adequate capacity to deliver 150 GPM without excessive friction 

loss, potentially dropping pressure below the level needed for the hospital's water treatment system and 

dialysis equipment to function properly 

D. The hospital's existing backflow prevention device is undersized for the increased flow and will 

restrict supply 

 

88. A water system's operator is reviewing the utility's meter replacement program data. Out of 500 

meters tested in the past year, 380 tested within AWWA accuracy standards (98.5101.5%), 85 tested 

below 98.5% accuracy (underregistering), and 35 tested above 101.5% (overregistering). What financial 

impact does this accuracy distribution create? 

 

A. The 85 underregistering meters cause more revenue loss than the 35 overregistering meters recover 



B. The net financial impact of the accuracy distribution shows more revenue loss from underregistering 

meters than revenue gain from overregistering meters — since underregistering meters allow unmetered 

water to pass without billing, and the 85 underregistering meters outnumber the 35 overregistering ones, 

the utility experiences a net revenue loss from meter inaccuracy 

C. The 380 meters within standards have no financial impact and should not be included in the analysis 

D. The 35 overregistering meters create a greater financial impact than the 85 underregistering meters 

because they generate customer complaints and refund costs 

 

89. A water operator discovers that a distribution main crosses through the middle of a new subdivision's 

retention pond. The pond collects stormwater runoff from streets, parking lots, and lawns. What is the 

water quality concern with this pipe location? 

 

A. The stormwater pond water will heat the pipe and raise the temperature of the drinking water inside 

B. The stormwater will accelerate external corrosion of the pipe faster than normal soil conditions 

C. The retention pond's aesthetics will be degraded by the visible pipe crossing through the water 

D. If the pipe develops a leak or joint failure while submerged in the pond, contaminated stormwater 

could enter the main if internal pressure drops below the external water pressure — additionally, 

accessing the pipe for maintenance or repair requires draining or working in the pond 

 

90. A water system's operator is asked to compare the performance of two chemical metering pumps 

feeding sodium hypochlorite. Pump A delivers 5.2 gallons per hour and Pump B delivers 4.8 gallons per 

hour. Both pumps are set to the same stroke rate and stroke length. What might explain Pump B's lower 

output? 

 

A. Pump B's check valves may be worn or fouled, allowing chemical to slip back on each stroke — 

reducing the net volume delivered per stroke; alternatively, an air leak in the suction tubing may reduce 

the volume of chemical drawn on each intake stroke 

B. Pump B is a newer model that is inherently more efficient and delivers less volume by design 

C. The sodium hypochlorite viscosity varies between the two pump locations due to temperature 

differences 

D. Pump B's motor is running at a lower speed due to a voltage drop in the electrical supply 

 



91. A water system's annual consumer confidence report (CCR) must be delivered to all customers by 

July 1 each year. The report covers the previous calendar year's water quality data. What is the primary 

purpose of the CCR? 

 

A. To advertise the utility's services and encourage customers to increase water consumption 

B. To provide detailed financial information about the utility's budget and rate structure 

C. To inform customers about the source of their water, any contaminants detected, compliance status, 

and the health significance of any detections — empowering customers with knowledge about the 

quality of their drinking water 

D. To satisfy a regulatory requirement with no practical benefit to customers 

 

92. A distribution system operator is asked to explain the difference between a "gate valve" and a 

"butterfly valve" to a new employee. In terms of distribution system operations, what is the most 

important operational distinction? 

 

A. Gate valves and butterfly valves are interchangeable in all distribution system applications 

B. Gate valves provide a fullbore, unrestricted flow path when fully open (minimal friction loss), while 

butterfly valves always have the disc in the flow path (creating some friction loss even when fully open) 

— but butterfly valves require only a quarterturn to operate compared to many turns for a gate valve, 

making them faster to open and close in emergency situations 

C. Gate valves can only be used for isolation while butterfly valves can only be used for throttling 

D. Butterfly valves are always larger than gate valves for the same pipe diameter 

 

93. A water system's operator discovers that the annual calibration of the utility's chlorine analyzers was 

not performed last year. The analyzers are located at three critical monitoring points in the distribution 

system. What risk does this create? 

 

A. Uncalibrated analyzers may produce readings that are consistently higher or lower than actual 

residual levels 

B. The analyzers will stop functioning entirely after one year without calibration 

C. Uncalibrated analyzers have no impact on operations because operators also take manual DPD 

samples 



D. The utility has been making operational decisions — chemical feed rate adjustments, alarm 

responses, compliance determinations, and flushing triggers — based on potentially inaccurate chlorine 

data for the past year; the analyzers must be calibrated immediately and the past year's data verified 

against grab samples 

 

94. An operator is asked to identify the single most common cause of waterborne disease outbreaks in 

community water systems in the United States. Based on historical outbreak data, what is the correct 

answer? 

 

A. Distribution system contamination through crossconnections, main breaks, and loss of pressure 

integrity — contamination entering the system after treatment is the leading cause of waterborne disease 

outbreaks in community systems, highlighting the critical importance of maintaining positive pressure, 

controlling crossconnections, and protecting the distribution system 

B. Treatment plant failure to achieve adequate pathogen removal or inactivation 

C. Source water contamination from agricultural runoff containing animal waste 

D. Chemical contamination from industrial discharges into source water reservoirs 

 

95. A distribution system serves a neighborhood at the top of a steep hill. The elevated tank serving this 

zone has an overflow elevation of 950 feet. The highest customer is at elevation 910 feet. Under static 

conditions, the maximum pressure at this customer is (950 − 910) × 0.433 = 17.3 psi. This is far below 

the 35 psi minimum. What is the fundamental problem, and what is the solution? 

 

A. The tank overflow is too high and should be lowered to bring the pressure zone into balance 

B. The customer should install a booster pump inside their home at their own expense 

C. This customer is located above the effective service elevation of this pressure zone — the available 

static head of only 40 feet cannot provide adequate pressure; the solution is either raising the tank's 

overflow elevation (which would increase pressure for all customers in the zone), reassigning this 

customer to a higherpressure zone, or installing a dedicated booster system 

D. The problem will resolve itself during periods of high demand when pump station output 

supplements the tank's gravity pressure 

 

96. A water utility is planning a major capital improvement project — a new 2milliongallon elevated 

storage tank. The project will take 18 months to design and construct. The distribution operator is asked 

to participate in the design review. What specific operational input should the operator provide? 



A. The operator should approve the structural engineering calculations and concrete specifications 

B. The operator should provide input on: inlet/outlet configuration to promote mixing and minimize 

shortcircuiting, access hatch size and location for maintenance entry, interior coating selection based on 

experience with the utility's water chemistry, vent screen sizing and protection, overflow discharge 

location, SCADA instrumentation placement, cathodic protection for steel components, and site access 

for maintenance vehicles 

C. The operator should only review the SCADA interface design and leave all other decisions to the 

engineer 

D. The operator should not participate in design review because that is the engineer's responsibility 

 

97. A water system's operator is investigating a report of discolored water from multiple customers in 

the same neighborhood. The operator opens a nearby hydrant and observes dark redbrown water that 

gradually clears after 10 minutes of flushing. The chlorine residual in the flushed water is 0.9 mg/L. 

What caused the discoloration, and what does the adequate residual indicate? 

 

A. The discoloration was caused by a crossconnection that introduced contaminated water — the 

adequate residual proves the contamination has been flushed out 

B. The discoloration indicates a treatment plant failure that allowed elevated iron into the distribution 

system 

C. The dark redbrown water followed by an adequate residual means the discoloration is a biofilm event 

requiring systemwide antibiotic treatment 

D. The discoloration was caused by disturbed iron sediment from the interior of the aging mains — the 

adequate residual of 0.9 mg/L confirms the water is disinfected and safe despite its appearance; the 

sediment is iron oxide from pipe corrosion, not a contamination event 

 

98. A water system serves a commercial district where a new restaurant has opened and connected a 

large grease interceptor to its plumbing system. The interceptor is located between the restaurant's 

fixtures and the sanitary sewer connection. A distribution operator performing a crossconnection survey 

identifies a potable water connection to the grease interceptor that provides a continuous freshwater 

flush. What backflow concern does this create? 

 

A. The potable connection to the grease interceptor creates a direct crossconnection with a highly 

contaminated waste stream — if backflow occurs, greaseladen sewage could enter the municipal supply; 

an air gap or RPZ is required on this connection 

B. Grease interceptors are sealed systems that cannot create a backflow hazard 



C. The water connection to the grease interceptor is a standard plumbing installation that does not 

require backflow protection 

D. The grease interceptor's connection to the sewer provides a natural air gap that prevents backflow 

 

99. A water utility is evaluating the total cost of a main break. The direct repair cost is $6,000 for labor 

and materials. However, the superintendent wants the operator to identify all the indirect costs that are 

rarely captured in the repair budget. What additional costs should be included? 

 

A. The only cost of a main break is the direct repair cost of labor and materials 

B. Indirect costs include overtime labor, equipment mobilization, and material delivery charges 

C. Indirect costs include: emergency response overtime, equipment costs, paving restoration, property 

damage claims, lost water (production cost of unmetered water), traffic control, environmental damage 

from sediment discharge, customer disruption, boil water advisory costs, bacteriological sampling, 

regulatory reporting, and potential liability for contamination — these indirect costs often exceed the 

direct repair cost by a factor of 3 to 10 

D. Indirect costs include only the paving restoration and property damage claims 

 

100. A retiring distribution system operator is asked what single piece of advice they would give to a 

newly certified operator starting their career. Based on decades of water distribution experience, what is 

the most foundational principle? 

 

A. Master the hydraulic calculations and formulas required for the certification exam 

B. Build relationships with equipment vendors who can provide emergency parts quickly 

C. Focus on developing computer skills for SCADA and GIS operation 

D. Learn the system — walk every street, locate every valve, understand every pipe connection, know 

where the problems are and where the vulnerabilities lie; nothing replaces direct, personal knowledge of 

the physical infrastructure, and that knowledge will make you effective in every aspect of your career, 

from daily operations to emergency response to capital planning 

Practice Exam 11: Answer Key and Explanations 

1. B — When both wells operate, the blended pH is approximately 7.4, which provides reasonable 

corrosion protection for copper plumbing. With Well 1 offline, customers received only Well 2's pH 7.0 

water — significantly more aggressive toward copper. The lower pH dissolved copper from the 



plumbing, producing the characteristic blue-green staining. This demonstrates why blending changes 

must be evaluated for corrosion control impacts. 

 

2. D — Volume = 40 × 10 × 8 = 3,200 cu ft × 7.48 = 23,936 gallons. Detention time = 23,936 ÷ 200 

GPM = 119.7 minutes, approximately 120 minutes. This exceeds the 60-minute CT requirement 

theoretically. However, short-circuiting in an unbaffled chamber means the effective contact time may 

be significantly less than the theoretical value — baffles improve actual contact time. 

 

3. A — The breakaway flange performed as designed — the upper barrel separated cleanly, protecting 

the lower barrel and main valve. Since the lower valve is intact, the fastest way to stop the water is 

closing the auxiliary gate valve on the hydrant lateral. This stops all flow without affecting the 

distribution main or other customers. 

 

4. C — The leak detection program's $50,000 investment produced $220,000 in annual production cost 

savings — a 4.4:1 return that continues year after year as long as the repaired leaks remain fixed. 

Eliminating a program that returns $4.40 for every $1.00 invested to fund road paving (which generates 

no financial return for the utility) is financially counterproductive. 

 

5. B — A chemical feed pump running with the suction line disconnected delivers no disinfectant — 

only air enters the injection point. The downstream distribution system has been receiving unchlorinated 

water for however long the line has been disconnected. The operator must reconnect the line, verify 

chemical delivery, and check residuals throughout the affected area immediately. 

 

6. D — System pressure at the main is 60 psi — adequate for all normal uses. The 38 psi drop occurs 

within the customer's 3-inch service line because the laundry draws extremely high flow rates that create 

enormous friction losses in the relatively small service pipe. The solution is a larger service line — a 

customer-side improvement, not a system-wide pressure increase. 

 

7. A — A positive coliform result on a new main means the disinfection was not fully effective. The 

main cannot be placed into service until the contamination is eliminated. The operator must re-disinfect, 

re-flush, and recollect samples until consecutive satisfactory results are obtained from all sampling 

points on the new main. 

 

8. C — Daily production = 350 GPM × 60 min × 20 hr = 420,000 gallons = 0.42 MGD. Average daily 

demand = 450,000 gallons = 0.45 MGD. The well produces 30,000 gallons per day less than the average 



demand. Even running the maximum 20 hours, this single well cannot meet average daily demand, let 

alone peak day demand or fire flow requirements. 

 

9. B — Increased torque indicates internal resistance from corrosion, mineral deposits, or sediment that 

has accumulated on the gate, guides, and seat. The additional 4 turns beyond the recorded count suggest 

debris on the seat is preventing the gate from seating completely. This valve serves the hospital and must 

be flagged for priority cleaning or replacement. 

 

10. D — The increased tank drawdown (8 feet to 15 feet) during peak demand indicates the zone's 

demand has outgrown the system's pumping capacity. The tank compensates by providing more stored 

water during peaks, but if growth continues, the tank will eventually empty during peak demand — 

leading to low pressure, loss of fire flow reserve, and potential service failure. 

 

11. A — Hot water-only rotten egg odor with normal cold water chemistry is the classic signature of a 

water heater anode rod reaction. The magnesium anode reacts with sulfate-reducing bacteria that thrive 

in the warm, stagnant heater environment, producing hydrogen sulfide gas. Replacing the magnesium 

anode with an aluminum-zinc anode typically resolves the problem without affecting corrosion 

protection. 

 

12. C — Electromagnetic inspection technology detects broken prestressing wires by measuring changes 

in the electromagnetic field as a sensor passes through the pipe. PCCP relies on prestressing wires under 

tension to resist internal pressure — broken wires reduce structural capacity and can lead to catastrophic 

failure. This technology identifies compromised sections before failure, enabling targeted repair. 

 

13. B — With 58 psi at the hydrant and 55 psi at the meter, the main and service line are delivering 

adequate pressure. The 55-to-trickle drop occurs entirely inside the customer's plumbing — a partially 

closed internal shutoff, severely corroded galvanized pipe, a clogged aerator, or a failed pressure 

regulator. This is a customer-side plumbing problem. 

 

14. D — A chlorine residual below 0.2 mg/L means the water at this location has lost effective 

disinfection protection and is vulnerable to microbial contamination. The operator must verify the 

reading with a field test, determine whether the low residual is localized or widespread, identify the 

cause (increased demand, closed valve, main break, depleted chemical), and take corrective action 

immediately. 

 



15. A — Q = 29.83 × 0.80 × (2.5)² × √22 = 29.83 × 0.80 × 6.25 × 4.69 = 23.864 × 6.25 × 4.69 = 699.2... 

Let me recalculate: 23.864 × 6.25 = 149.15 × 4.69 = 699.5. Actually: √22 = 4.69; 29.83 × 0.80 = 23.864; 

× 6.25 = 149.15; × 4.69 = 279.3 GPM, approximately 279 GPM. This is the flow from a single 2.5-inch 

nozzle at 22 psi pitot pressure. 

 

16. C — Chloramines are toxic to fish (destroying hemoglobin through gill membranes), are not 

removed by standard dialysis carbon filters (requiring extended contact or specialized media), and 

behave differently than free chlorine in industrial processes. These specific customer groups must be 

notified before conversion so they can take protective action. 

 

17. B — The PRV has a maximum flow capacity determined by its size, inlet pressure, and setpoint. 

During the extreme 2,500 GPM fire flow demand, the flow required exceeds what the PRV can pass at 

its 55 psi setting. The valve opens fully but still cannot deliver enough water, causing the downstream 

pressure to collapse. A larger PRV or a bypass for fire flow conditions would address this limitation. 

 

18. A — An uncontained heating oil tank within 100 feet of a production well creates a direct 

contamination threat. A leak, spill, or tank failure would release petroleum onto the ground, where it 

could infiltrate into the groundwater and reach the well. The utility should require secondary 

containment through the wellhead protection ordinance and coordinate with code enforcement. 

 

19. D — A boil water advisory addresses microbiological contamination — boiling kills bacteria, 

viruses, and parasites. But boiling cannot remove chemical contaminants like petroleum, solvents, or 

pesticides. When contamination involves chemicals, a "do not use" order is necessary because no simple 

household treatment can make the water safe for any purpose. 

 

20. C — When the lag pump starts at full speed, it instantly adds its full output to the system, creating a 

sudden pressure spike before the lead pump's VFD can ramp down to compensate. Installing a VFD on 

the lag pump allows it to start at low speed and ramp up gradually, providing a smooth pressure 

transition as both VFDs coordinate to maintain the target pressure. 

 

21. D — Oxygen at 17.8% is below the OSHA minimum of 19.5% for safe confined space entry. An 

oxygen-deficient atmosphere indicates that something has displaced or consumed the oxygen — 

possibly biological activity in residual organic matter, chemical reactions with the concrete, or 

displacement by another gas. Entry is prohibited until ventilation restores oxygen above 19.5% and the 

cause is identified. 

 



22. B — The rapid return to poor water quality after flushing confirms that the underlying cause — 

excessive water age on the dead-end main — persists. Flushing temporarily replaces stagnant water with 

fresh supply, but the same conditions that created the problem (low demand, no through-flow) 

immediately begin degrading the new water. Only a permanent solution (looping or automated flushing) 

will prevent the cycle. 

 

23. A — Volume = 0.785 × 50² × 35 = 0.785 × 2,500 × 35 = 68,688 cu ft. Weight = 68,688 × 62.4 = 

4,286,131 lbs, approximately 4,287,000 pounds or 2,143 tons. Alternatively: 68,688 × 7.48 = 513,786 

gallons × 8.34 = 4,284,975 lbs. This enormous weight must be supported by the tank structure and 

foundation. 

 

24. C — The emergency response plan specifies a boil water advisory when pressure drops below 20 

psi. The 15 psi reading for 45 minutes created a backsiphonage risk — contaminated water may have 

been drawn into the system through cross-connections during the low-pressure event. The advisory must 

remain in effect until two consecutive sets of satisfactory bacteriological samples confirm safe water. 

 

25. D — PVC is a non-metallic, non-conductive pipe material that is invisible to standard 

electromagnetic locating equipment. Without tracer wire, future excavators have no way to detect the 

main's location before digging. The contractor must install tracer wire retroactively (possibly through 

HDD) or the utility must accept the ongoing risk and add caution overlays in the GIS. 

 

26. B — The pressurized autoclave operates above supply pressure, creating backpressure potential. It 

contains chemical sterilization agents that are toxic. This combination of high hazard plus backpressure 

requires an RPZ or air gap. The animal wash hose and X-ray developer are also cross-connections 

requiring protection, but the autoclave represents the highest hazard level. 

 

27. A — Drawdown = 98 − 50 = 48 feet. Specific capacity = 600 ÷ 48 = 12.5 GPM per foot of 

drawdown. This metric tells the operator how much water the well produces for each foot of drawdown 

— a higher number indicates a more productive well. Tracking specific capacity over time reveals 

declining well performance before it becomes critical. 

 

28. D — Gray cast iron becomes increasingly brittle with age and cannot flex to accommodate external 

loading. Heavy truck traffic on the parking lot surface transmits concentrated stress through the soil to 

the pipe — especially if the depth of cover is inadequate for the loading. The brittle pipe fractures 

circumferentially at its weakest point under the repeated stress. 

 



29. C — Earthy and musty tastes concentrated around a storage reservoir indicate biological activity 

inside the tank. Actinomycetes bacteria and certain algae produce geosmin and MIB — compounds 

detectable by taste and odor at parts-per-trillion concentrations. These organisms grow on interior 

surfaces and in stagnant zones, even in chlorinated water. Tank cleaning and improved circulation are 

the solutions. 

 

30. A — Tank capacity as a percentage of ADD: 600,000 ÷ 1,200,000 = 50%. AWWA guidelines 

recommend equalization storage of 25-50% of ADD. At 50%, this tank meets the upper end of the 

equalization recommendation. However, total storage requirements also include fire flow reserve and 

emergency reserve, which may require additional capacity beyond equalization. 

 

31. B — An untested emergency interconnection may not function when needed. The 12-inch valve may 

have seized from four years without operation. The pipe may have tuberculated, reducing its capacity 

below 500 GPM. Pressure conditions may have changed in the neighboring system. Without flow 

testing, the utility is counting on emergency capacity that exists only on paper. 

 

32. D — Normal discharge pressure with 15% less flow and slightly lower amperage is the classic 

signature of wear ring deterioration. The widened clearance allows water to leak from the high-pressure 

discharge side back to the low-pressure suction side internally. The pump develops head (impeller 

spinning at full speed) but delivers less net flow. Lower amperage confirms less net work output. 

 

33. C — Both tanks serve the same zone and drain simultaneously through the distribution network. 

However, Tank B starts at only 40% while Tank A starts at 85%. Since both supply the same demand, 

Tank B's smaller starting volume depletes to empty while Tank A still has significant reserves 

remaining. This highlights the importance of maintaining all tanks at high levels before anticipated 

outages. 

 

34. B — The production meter is the foundation for chemical dosing calculations (pounds formula), 

water audit accuracy (production vs. consumption comparison), demand projections, and regulatory 

compliance reporting. A meter reading 5% high causes 5% chemical overdosing and makes water losses 

appear 5% smaller. A meter reading 5% low causes underdosing and masks real losses. 

 

35. A — An inverted meter creates multiple problems: the submerged register cannot be read without 

draining the pit, the submerged connections create a backsiphonage pathway during low-pressure events, 

and some meter types (particularly turbine meters) may not register accurately when inverted because 

the measuring element relies on gravity-assisted positioning. Reinstallation in the correct orientation is 

required. 



36. D — An injured entrant who cannot climb requires entry rescue. The rescue team enters with 

appropriate equipment (stretcher, cervical collar if spinal injury is suspected), stabilizes the patient, and 

extracts them using the retrieval system. The attendant maintains atmospheric monitoring and 

communications with EMS throughout the rescue. Sending untrained personnel or improvising with 

ropes creates additional risk. 

 

37. C — The declining orthophosphate residual between the plant and the far end is actually the 

corrosion control program working as designed. The phosphate is being absorbed by pipe surfaces and 

incorporated into the protective mineral film that prevents lead, copper, and iron from dissolving into the 

water. The 0.4 mg/L remaining at the far end confirms the treatment is reaching all areas of the system. 

 

38. B — As water fills the previously empty and air-filled repair section, the water displaces the trapped 

air. The pressurized air exits through available paths — hydrant drain valves, nozzle cap gaps, and air 

release valves — creating the hissing sound. This is normal during pipe refilling. Opening a nearby 

hydrant nozzle can help vent the air more effectively. 

 

39. A — A sudden simultaneous drop in both flow and amperage with no change in water level indicates 

the pump is doing less work. The most likely causes are a broken impeller vane, a blocked stage (in a 

multi-stage pump), or debris ingestion that restricts the pump's ability to move water. The motor draws 

less current because the pump encounters less hydraulic resistance from the reduced flow. 

 

40. A — The utility is obligated to provide its general distribution system monitoring data, which 

includes all SDWA compliance monitoring results. However, lead levels at specific school taps are only 

available if those schools were included in the Lead and Copper Rule tap sampling program. The utility 

cannot provide data from taps that were never sampled. 

 

41. A — Cylinder B's reading of 72 pounds is below the typical tare weight (empty cylinder weight) of 

approximately 83 pounds — meaning the scale is reading below empty weight, which indicates either 

the cylinder is truly empty and the scale needs recalibration, or the scale is accurate and the cylinder has 

been empty for some time. The operator should switch Cylinder B to standby and connect a full 

replacement. 

 

42. C — The clogged strainer creates a significant pressure drop before the water even reaches the PRV. 

With reduced inlet pressure, the PRV cannot maintain stable downstream control. The valve oscillates 

between partially open positions as it tries to regulate with insufficient inlet energy. Cleaning the strainer 

restores full inlet pressure, allowing the PRV to operate smoothly. 



43. D — Both real losses and apparent losses contribute to non-revenue water, and each requires a 

different corrective strategy. Leak detection and repair addresses the 1.0 MGD of physical water 

escaping the system. Meter testing and replacement addresses the 0.5 MGD of water that reaches 

customers but is not accurately measured. Implementing both simultaneously produces the greatest total 

reduction. 

 

44. B — Q = 2,400 ÷ 448.8 = 5.35 cfs. D = 18 ÷ 12 = 1.5 ft. A = 0.785 × 2.25 = 1.767 sq ft. V = 5.35 ÷ 

1.767 = 3.03 fps, approximately 3.0 fps. This falls squarely within the acceptable 2–5 fps range for 

normal distribution system operation, confirming the 18-inch main is appropriately sized. 

 

45. A — The situation reveals two problems: first, a recurring infrastructure problem causing 47 low-

pressure events in one month that has never been investigated or corrected; second, a human 

performance failure where the operator acknowledges without investigating, likely due to alarm fatigue 

from the repetitive nature of the alarm. Both the infrastructure issue and the alarm response procedure 

must be addressed. 

 

46. C — The primary public health reason for maintaining positive pressure is preventing 

backsiphonage. When internal pipe pressure exceeds external pressure, any leak pushes water outward 

— contamination cannot enter. If pressure drops below atmospheric, contaminated water from flooded 

meter pits, valve boxes, and cross-connections can be drawn into the main through any imperfect seal. 

 

47. C — An ILI of 4.2 means the system's actual real losses are 4.2 times the theoretical minimum for a 

system with these characteristics (length of mains, number of connections, operating pressure). The 

"improvement needed" classification indicates significant opportunity for leak reduction through an 

active program — the gap between actual losses and the theoretical minimum represents recoverable 

water. 

 

48. B — Gray cast iron is inherently brittle — it cannot flex or bend without fracturing. When freeze-

thaw cycles cause soil to heave and shift, the bending forces applied to the rigid pipe exceed its fracture 

strength. The pipe snaps cleanly in a circumferential break. Ductile iron, PVC, and HDPE can all flex 

with ground movement, making them significantly more resistant to freeze-thaw damage. 

 

49. A — Excessive surface loading above a buried transmission main can cause deflection (for flexible 

pipe) or cracking (for rigid pipe). A 20-inch transmission main failure would create a major service 

disruption affecting thousands of customers. The operator should immediately contact the contractor, 

explain the risk, and require them to redistribute the heavy equipment and materials away from the main. 



50. A — The 1,000-gallon tank provides 50 hours (1,000 ÷ 20) at full load — 22 hours short of the 

projected 72-hour outage. The operator must arrange fuel delivery before the tank runs dry, which is 

complicated by the ice storm making roads treacherous for fuel trucks. Pre-storm fuel topping, multiple 

supplier contacts, and coordination with emergency management for priority fuel access are essential. 

 

51. C — Fluoride prevents tooth decay through long-term, continuous exposure — not from any single 

day's dose. A 12-hour interruption in fluoride feed has no measurable impact on dental health. While the 

incident should be documented and the feed system repaired, it does not constitute a public health 

emergency, require public notification, or necessitate system flushing. 

 

52. A — Expected output: 500 mL/min × 5 min = 2,500 mL. Actual output: 2,250 mL. The pump is 

delivering 450 mL/min instead of 500 mL/min — a 10% deficit. Before simply increasing the stroke rate 

to compensate, the operator should investigate the cause (worn diaphragm, leaking check valve, air leak) 

because adjusting the stroke masks an underlying problem that may worsen. 

 

53. B — Criticality should reflect the consequence of hydrant failure during a fire. A hydrant serving a 

hospital with no nearby alternative is far more critical than a hydrant in an area with multiple 

alternatives. Proximity to critical facilities, fire flow requirements of surrounding buildings, ISO rating 

impact, historical reliability, and availability of alternative hydrants all determine how severe the 

consequences would be if a specific hydrant fails. 

 

54. D — The operator should validate the customer's frustration, explain the cause honestly (deteriorated 

pipe interior), and advocate within the utility for a permanent solution. Repeated flushing addresses the 

symptom but not the cause. The main's inclusion in the capital improvement plan for cleaning/lining or 

replacement is the only permanent fix. The customer deserves to know the utility is working toward 

resolution. 

 

55. C — Pre-flush and post-flush water quality measurements (chlorine residual and turbidity) at each 

location demonstrate whether flushing achieved its objective of improving conditions. Tracking 

customer complaints before and after the annual program shows whether the flushing translates to 

improved customer experience. These outcome-based metrics evaluate effectiveness, not just effort. 

 

56. A — Valve packing consists of compressible material (graphite, PTFE, or braided fiber) wrapped 

around the stem to prevent water from leaking along the stem through the bonnet. Over time, packing 

compresses, dries out, or deteriorates, losing its seal. Tightening the packing gland nut recompresses the 

packing. If tightening fails, the packing must be replaced — a routine maintenance task. 



57. B — The aging SCADA system creates a cascade of operational risks: communication failures leave 

operators blind to conditions at remote facilities, lack of cybersecurity exposes critical infrastructure to 

unauthorized access, limited data storage prevents trend analysis and regulatory compliance 

documentation, and software obsolescence may prevent integration with modern instruments and 

security updates. 

 

58. D — Under the RTCR, each total coliform-positive routine sample triggers requirements for repeat 

sampling and potentially a Level 1 Assessment. Three consecutive months of positives at the same site 

— even with negative repeats — reveals a persistent localized problem that demands thorough 

investigation of the specific conditions at and near that monitoring location. 

 

59. C — Removing Well 2 (pH 7.8) from the three-well blend shifts the blended pH downward — closer 

to Well 3's pH 7.0. The lower blended pH increases the water's corrosiveness, potentially destabilizing 

the protective scale that was formed under the original three-well blend chemistry. The operator must 

monitor the blended pH and may need to adjust alkalinity or pH treatment to compensate. 

 

60. B — Rhythmic pressure pulsation at 8-10 second intervals affecting only one customer is the 

signature of a waterlogged pressure tank on a private well or booster pump system. Without the air 

cushion to absorb pressure changes, the pump's on/off cycling occurs at very close pressure settings, 

producing the rapid, rhythmic pulsation. Recharging or replacing the pressure tank resolves the problem. 

 

61. C — A gradual, progressive production increase (2% per month for six months = approximately 

12% total) without corresponding demand growth indicates a growing leak. The increasing trend 

suggests the leak is actively worsening — a small crack enlarging from soil erosion or pressure cycling. 

A leak detection survey should be initiated promptly before the leak progresses to a catastrophic break. 

 

62. A — Available flow = 900 × [(56 − 20) / (56 − 32)]^0.54 = 900 × (36/24)^0.54 = 900 × 1.5^0.54 = 

900 × 1.236 = 1,112 GPM. Since 1,112 GPM exceeds the required 1,000 GPM at 20 psi residual, the 

system meets the fire flow requirement for this neighborhood with approximately a 10% margin. 

 

63. A — Ductile iron pipe walls are not susceptible to permeation (unlike PVC), but the joint gaskets are 

the vulnerable point. If the main experiences a pressure drop below the external pressure of 

contaminated soil, solvents could infiltrate through joint gaskets or any imperfection. Additionally, the 

spill should be reported to environmental authorities for cleanup to protect the aquifer and adjacent 

utilities. 

 



64. B — The undersized common discharge piping creates excessive friction at combined flow rates, 

raising the system head and forcing both pumps to lower-flow operating points. Reducing friction in the 

shared piping — larger headers, fewer fittings, fully open valves — lowers the system head curve, 

allowing both pumps to operate at higher flow points closer to their rated output. 

 

65. A — A sample that exceeds the 30-hour maximum holding time is invalid for compliance purposes 

— bacterial populations may have changed (growing or dying) during the extra time. The operator must 

recollect a replacement sample from the same site as soon as possible. The chain-of-custody procedure 

must be reviewed and corrected to prevent future holding time exceedances. 

 

66. C — Asbestos-cement pipe in normal service — carrying water under pressure with no disturbance 

— has not been shown to pose a significant health risk from ingested asbestos fibers. The primary 

hazard is occupational exposure during cutting, tapping, or demolition, when asbestos fibers become 

airborne. Workers must use wet-cutting techniques and respiratory protection when working on AC 

pipe. 

 

67. D — Lowering the weekend operating range forces the tank to cycle more deeply — filling and 

draining through a larger portion of its volume. This increased turnover replaces stagnant weekend water 

with fresh supply more frequently, reducing water age and maintaining higher chlorine residuals through 

the weekend. Monday morning customers then receive fresher water. 

 

68. B — WHP = (Q × TDH) / 3,960 = (1,000 × 150) / 3,960 = 37.9 hp. At 75% pump efficiency, motor 

HP = WHP / efficiency = 37.9 / 0.75 = 50.5 hp. The motor must be rated at or above 50.5 hp — 

typically a 60 hp motor would be selected from standard motor sizes to provide adequate margin. 

 

69. A — In the 16-inch: V = (1,500/448.8) / (0.785 × 1.333²) = 3.34 / 1.396 = 2.39 fps. In the 10-inch: V 

= 3.34 / (0.785 × 0.833²) = 3.34 / 0.545 = 6.13 fps. The velocity nearly triples through the smaller pipe, 

and since head loss varies with approximately V^1.85, friction losses increase dramatically downstream 

of the reducer — directly explaining the pressure complaints. 

 

70. C — The falsified records mean the utility has no verified knowledge of these valves' actual 

condition. Operators planning emergency isolation will consult the records, see "valve found open" 

(implying operable), and expect these valves to function. When they attempt to close a seized or broken 

valve during a main break, the isolation fails — expanding the outage and potentially endangering 

customers. 

 



71. D — Chlorine feed = 4.0 × 3.2 × 8.34 = 106.8 lbs/day. At a 4:1 chlorine-to-ammonia ratio: ammonia 

= 106.8 ÷ 4 = 26.7 lbs/day. Maintaining the correct ratio is critical — too little ammonia produces 

excess free chlorine that creates taste/odor problems; too much ammonia feeds nitrifying bacteria. 

 

72. B — The most critical risk during a six-week tank outage is the complete absence of fire flow 

reserve. Elevated tanks provide stored water that supplements pump output during fire flow events. 

Without the tank, the pump station must deliver the entire fire flow demand from its instantaneous 

capacity — and if demand exceeds pump capacity or a pump fails, there is zero stored water to draw 

from. 

 

73. A — Fresh tire tracks, a cut and replaced padlock, and a remote location are indicators of a potential 

security breach at a water supply facility. The operator should treat this as a potential contamination 

event — do not enter (avoid contaminating evidence), notify security and management, contact law 

enforcement, and consider taking the well offline pending investigation and water quality testing. 

 

74. C — A chlorine residual below the required minimum at the point of entry to the distribution system 

is a treatment technique violation. The operator must immediately investigate and correct the chlorine 

feed system, restore adequate residual, and report the violation to the state. Water entering the system 

without adequate disinfection may contain viable pathogens. 

 

75. B — 25% of 2.0 MGD = 500,000 gallons. This volume buffers the difference between the pump 

station's relatively constant output and the customer demand that varies throughout the day. Without 

adequate equalization storage, every increase in demand requires an immediate increase in pump output, 

causing excessive pump cycling and pressure instability. 

 

76. D — Excavation adjacent to a large-diameter transmission main must not remove the lateral soil 

support that holds the pipe in place. A 36-inch PCCP main is extremely heavy, and removing soil 

alongside it can cause the pipe to shift, crack, or catastrophically fail. Shoring, sheet piling, or other soil 

retention measures protect the existing main during adjacent construction. 

 

77. A — A 15-year history without incident does not guarantee future safety. The operator should verify 

regulatory compliance, confirm proper chemical storage and containment, and increase VOC monitoring 

at the well. Proactive verification protects the well from contamination that could occur from a single 

accident or operational failure at the auto body shop. 

 



78. C — Station B consumes 800 kWh per million gallons compared to Station A's 700 kWh/MG — 

14% more energy for the same unit of water delivered. Possible causes include less efficient pumps, 

higher system head, less optimal piping configuration, or pump wear. Identifying and correcting the 

cause at Station B could save significant energy costs. 

 

79. B — Radioactive materials represent the highest possible hazard level. An air gap is the only 

backflow prevention method that provides absolute protection with zero possibility of failure — there is 

no mechanical device between the supply and the hazard. RPZ assemblies, while highly effective, have 

mechanical components that can fail. For radioactive connections, only an air gap is acceptable. 

 

80. A — At a 6:1 ratio, excess chlorine beyond what ammonia can combine with pushes the chemistry 

past the monochloramine range toward breakpoint. The excess chlorine converts desirable 

monochloramine into dichloramine and trichloramine — species that produce strong "medicinal," 

"chemical," or "swimming pool" tastes at concentrations where total residual appears adequate. 

 

81. D — The two improvements together multiply the benefit: cleaning and lining restores the C-factor 

from 45 to approximately 140, reducing friction loss by 5-6 times; looping creates a second flow path 

that divides flow between two pipes. The combined effect transforms a severely restricted single-feed 

dead end into a well-supplied looped main with near-new hydraulic performance. 

 

82. A — PEX installation involves cutting tubing with shears or saws and crimping fittings, both of 

which can produce small polymer shavings and fibers. These light, flexible particles become trapped in 

aerators and filters and can continue appearing as flow patterns shift residual shavings from installation 

areas. Flushing and aerator cleaning typically manage the issue as the debris diminishes over time. 

 

83. C — Galvanized steel corrodes from the inside out over decades. The zinc galvanizing layer is 

consumed first, then the bare steel corrodes aggressively, producing iron tuberculation that progressively 

narrows the internal diameter. Over 50-70 years, a ¾-inch service line's effective diameter may be 

reduced to ¼-inch or less, restricting flow to a fraction of its original capacity. 

 

84. B — A = 0.785 × (8/12)² = 0.785 × 0.444 = 0.349 sq ft. Q = A × V = 0.349 × 5 = 1.745 cfs. GPM = 

1.745 × 448.8 = 783 GPM, approximately 785 GPM. The operator must achieve nearly 800 GPM 

through the flushing hydrant to create adequate scouring velocity in the 8-inch main — this may require 

closing valves to concentrate flow through a single pipe. 

 



85. D — Elevated pump cycling without increased production suggests the storage tank is not properly 

buffering demand. When the tank's altitude valve sticks, the tank develops a leak, or control settings 

drift, the tank stops absorbing demand fluctuations. Without the buffer, every minor demand change 

triggers a pump start or stop, dramatically increasing cycling frequency. 

 

86. A — The correct dechlorination dose depends on two variables: the chlorine residual in the flushing 

water and the flow rate. Higher residuals and higher flows require more tablets. The operator measures 

the residual, consults the manufacturer's dosing chart, and places the calculated number of tablets in a 

mesh bag positioned in the discharge stream where they dissolve as water passes over them. 

 

87. C — The expansion from 10 to 30 dialysis stations triples the peak water demand. The 3-inch 

service line that was adequate for the original unit may not have the hydraulic capacity to deliver 150 

GPM without excessive friction loss. Pressure drop through the undersized service could cause the 

hospital's RO system to lose feed pressure, interrupting dialysis treatment. 

 

88. B — The 85 under-registering meters allow water to pass unbilled, representing direct revenue loss. 

The 35 over-registering meters generate excess billing, but the 85:35 ratio means the utility loses more 

from under-registration than it gains from over-registration. The net financial impact is revenue loss, 

reinforcing the economic justification for the meter replacement program. 

 

89. D — A pipe submerged in a stormwater retention pond faces two risks: if internal pressure drops 

below the external water pressure (from a main break or pump failure), contaminated stormwater could 

enter the main through any imperfect joint or fitting; and accessing the pipe for maintenance or repair 

requires working in or draining the pond — a significant operational complication. 

 

90. A — When two identical pumps at the same settings deliver different outputs, the lower-output 

pump has a mechanical deficiency. Worn or fouled check valves allow chemical to leak back on each 

stroke, and air leaks in the suction tubing allow air to replace chemical on the intake stroke — both 

reduce net delivered volume. These are the most common causes of metering pump under-delivery. 

 

91. C — The CCR is a public transparency document required by the SDWA. Its purpose is to inform 

customers about their water — where it comes from, what contaminants were detected, whether the 

system is in compliance, and what health risks may exist. An informed public can make better decisions 

about their health and can hold the utility accountable for water quality. 

 



92. B — The most important operational distinction is flow characteristics and operation speed. Gate 

valves provide unrestricted flow when open (minimal friction loss) but require many turns to operate. 

Butterfly valves always have the disc in the flow path (some friction even when open) but operate with a 

quarter-turn — significantly faster for emergency isolation. 

 

93. D — For an entire year, the utility has been making critical operational decisions based on 

potentially inaccurate data. Chemical feed adjustments, alarm responses, compliance determinations, 

and flushing decisions all depend on accurate residual readings. The uncalibrated analyzers must be 

calibrated immediately, and the past year's data should be verified against any available grab sample 

records. 

 

94. A — Historical CDC outbreak data consistently shows that distribution system contamination — 

through cross-connections, main breaks, and loss of pressure integrity — is the leading cause of 

waterborne disease outbreaks in community water systems. This underscores the critical importance of 

maintaining positive pressure, operating an effective cross-connection control program, and protecting 

the distribution system's physical integrity. 

 

95. C — With only 40 feet of static head between the tank overflow and the customer's elevation, the 

maximum available pressure is 40 × 0.433 = 17.3 psi — far below the 35 psi minimum. This customer is 

physically above the effective service elevation of this pressure zone. The solutions are structural: raise 

the tank, assign the customer to a higher zone, or install a dedicated booster. 

 

96. B — The operator's field experience provides practical input that engineers need for a functional 

design: inlet/outlet configuration (to prevent short-circuiting), access features (for inspection and 

maintenance), coating selection (based on local water chemistry experience), vent protection, overflow 

design, SCADA instrumentation, and site access. These operational details determine whether the tank 

functions well in daily service. 

 

97. D — Dark red-brown water that clears after flushing, with an adequate chlorine residual of 0.9 

mg/L, is characteristic of disturbed iron sediment — not a contamination event. The iron oxide particles 

are dislodged from the corroded interior of aging cast iron mains by flow changes. The adequate residual 

confirms the water is properly disinfected despite its temporary appearance. 

 

98. A — A potable water connection to a grease interceptor creates a direct cross-connection with a 

highly contaminated waste stream containing grease, food waste, and potentially sewage. If backflow 

occurs (from a pressure drop, main break, or high demand), this contaminated water could enter the 

municipal supply. An air gap is the preferred protection; an RPZ is the minimum mechanical protection. 



99. C — The true cost of a main break far exceeds the direct repair cost. Indirect costs include 

emergency overtime, equipment mobilization, paving restoration, property damage claims, lost water 

production costs, traffic control, environmental damage, customer disruption, boil water advisory 

logistics, bacteriological sampling, regulatory reporting, and potential contamination liability. These 

indirect costs often total 3 to 10 times the direct repair cost. 

 

100. D — Direct, personal knowledge of the physical system is the foundation of effective water 

distribution operations. An operator who knows every valve location, every problem area, every 

vulnerability, and every pipe connection can respond faster to emergencies, plan better maintenance, 

identify developing problems earlier, and make better decisions in every operational situation. This 

knowledge comes only from walking the system. 


