
Water Distribution Operator Certification Training





Picture Courtesy of Superior Tank



Provides adequate water to the water system during average and 
peak demands.



• Must be covered to prevent algae and 
bacterial growth (per SDWA)

• Most susceptible to degradation from 
external sources

• Must have overflow protected by:
• Spring loaded flapper 

• #24 stainless mesh
• Check Valve

• Reserve storage

• Fire protection!!!



• A high vertical pipe or reservoir that is used 
to secure a uniform pressure in a water-
supply system

• Height greater than diameter.

• Increased head pressure for flatter 
topography

• Maintain minimum of 20 psi at all times

• Pressure in Pounds Per Square Inch, PSI

1PSI=2.31ft

1ft=.433PSI











Elevated Storage Reservoirs

Found in flat land areas to produce 
pressure through elevation.



Surge protection 



Detention Time = Volume/Flow (must be compatible units)

CT Calculation = 
(Disinfectant Residual Concentration, mg/L)(Time, min)



Detention Time = Volume/Flow (must be compatible units)

CT Calculation = 
(Disinfectant Residual Concentration, mg/L)(Time, min)

Picture Courtesy of Sacramento State, Water Distribution System Operation and Maintenance, Seventh Ed. pg.40



Detention Time = Volume
Flow

Volume gal
Flow gal/min

Volume ft3

Flow ft3/sec





Steel

Welded Seam Bolted Seam



Nampa Prestressed Concrete 3 Million Gallon Water Reservoir

Project images by McAlvain Concrete, Inc.







• Blow off valves should be able to 
discharge at pumping rate

• Frequent on & off cycling of the 
booster pump shows lack of air in 
tank & is water logged

Blow off



• Inspect Vents- for ice, screen holes, 
animals, insects, etc. 

• Clogged vents can cause vacuum.

Goose Neck

Mushroom



• Electrolysis ecomposition of material by an  outside electric 
current

• Galvanic corrosion caused by connecting dissimilar metals, no 
external current needed.

• Stress-corrosion cracking 
• Result of a high-pressure environment on the steel/metal forming 

tiny cracks
• Fluctuating temperatures can also cause tiny cracks

• Caustic Agents
• include any impure gas, liquid or solid that comes into contact with 

the metal. Hydrogen Sulfide and Sodium Hydroxide. Dirt!



Decomposition of material by an outside electric current.

Electrolytic Corrosion Cell (4 parts)

1. Anode – the anode is where corrosion occurs and is 
characterized by a lower electronegative potential than the 
cathode.

2. Cathode – the cathode is where current flows from the anode 
completing the corrosion reaction and is at a higher electro-
potential than the anode.

3. Metallic path – the metallic path allows current to flow and 
completes the reaction circuit.



Electrolysis
4. Electrolyte – the electrolyte is a conductive environment that 
supplies the necessary reactants for corrosion to occur.



Electrolysis and Steel
Steel naturally reacts with water and oxygen releasing energy and 
returning to its more stable chemical state, iron oxide.

Steel Pipe Corrosion



Electrolysis and Steel
• Steel, at micro-level, is not entirely homogeneous

• Minor differences in electrical potential along the surface of a 
steel structure.

• Same piece of steel can provide both the anode and the 
cathode.

• Conductor of electricity, the adjacent cathodic and anodic steel 
regions have a metallic path.

• All that is needed is a suitable electrolyte – water, soil, even a 
thin film of condensation



• Prevent corrosion by applying a flow of electrical current from 
an external source (anode) through the environment and on to 
the metallic structure that is being protected



Passive Protection
Anticorrosive coatings (Metal and Concrete)

• NSF-61 Approved
• Zinc-rich Moisture Cured Urethanes
• Fiberglass Reinforced Polymer
• Solvent Free Epoxy
• Ceramic Epoxy- 30mil thick with one application.



Passive Protection
Cathodic protection

• Zinc or Magnesium Anodes attached to tank/pipes.

• Anode naturally corrodes preferentially to the tank or pipe.

• No external current needed.

• Forms Galvanic Cell



• Spontaneous electrochemical reaction.

• Does not require external voltage source.

• One metal corrodes preferentially to another 

• In the presence of an electrolyte.



Green: Low Galvanic Potential
Yellow: Less Than Optimal But Ok
White: High Galvanic Potential



• Sacrificial Metal Alloys
• Cleaned, pre-weighed, known surface area.
• Commonly used coupons:

½ inch wide 
3 inch long
1/16 inch thick
~3.4 in2 surface area



• Placed in water to determine rate of 
corrosion.

• Removed at selected time intervals
• cleaned and reweighed to 

determine the metal loss.





Cycling of water (movement) to prevent freezing or

Water quality problems: Increased age of the water from low 
demand or short circuiting



Tank inspections and interior cleaning every 3 to 5 years 

Drain and spray tank or divers clean while full.

Repair, Disinfect, Bac T Samples



Facility disinfected before it is put on line reduces positive 
bacteria tests by 85%

AWWA C652
Full reservoir – 10 ppm after 24 hours
Spraying interior – 200 ppm – 30 minute detention time
Fill 5 % to 50 ppm –sit 6 hours, then fill rest of tank  
>2 ppm after 24 hours

2 Total Coliform Samples, now and 24hr after



Tanks, Vaults, Chemical Storage Sites

Vehicles- Keep away from manhole

CO2 and CO heavier than air

Minimum oxygen level of 19.5%

Minimum 3 people present.







https://www.youtube.com/watch?v=cfxJp4F5dxs&list=PL9NfaH39Z9FJlWTHBhH0-
xIqwfxRjEscS&index=22

https://www.youtube.com/watch?v=KPggP4LAgXw&index=14&list=PL9NfaH39Z9FJlWTHBhH0-
xIqwfxRjEscS

https://www.youtube.com/watch?v=kSim5UAzG-w&list=PL9NfaH39Z9FJlWTHBhH0-
xIqwfxRjEscS&index=24

https://www.youtube.com/watch?v=KumLHPhAsEQ&list=PL9NfaH39Z9FJlWTHBhH0-
xIqwfxRjEscS&index=11

https://www.youtube.com/watch?v=NWWvTsImsdU&index=10&list=PL9NfaH39Z9FJlWTHBhH0-
xIqwfxRjEscS

https://www.youtube.com/watch?v=cfxJp4F5dxs&list=PL9NfaH39Z9FJlWTHBhH0-xIqwfxRjEscS&index=22
https://www.youtube.com/watch?v=KPggP4LAgXw&index=14&list=PL9NfaH39Z9FJlWTHBhH0-xIqwfxRjEscS
https://www.youtube.com/watch?v=kSim5UAzG-w&list=PL9NfaH39Z9FJlWTHBhH0-xIqwfxRjEscS&index=24
https://www.youtube.com/watch?v=KumLHPhAsEQ&list=PL9NfaH39Z9FJlWTHBhH0-xIqwfxRjEscS&index=11
https://www.youtube.com/watch?v=NWWvTsImsdU&index=10&list=PL9NfaH39Z9FJlWTHBhH0-xIqwfxRjEscS


Smoothness of the 
interior of the pipe.

more smooth



fire hydrant or pressure regulating 
station

8 inch 

4 inch 



10 Feet horizontal 
distance

at least 18” of separation

Water line is on top - minimum 12” of 
separation in parallel Installations

not installed in the 
same trench.

Street
Cross-Section



meter.

¾” most common 

main line

hot water or warm air

flow rate & pressure 



by pressure and flow measurements throughout system at 
various times to Identify Fire Flows in every section of 
Distribution System

• Looped to prevent dead ends, quality problems, and better 
flow

• Anaerobic growth develops in water devoid of oxygen 
causing odor problems





Leaks get worse!!!

water audit 

low flows







Jacking and Boring

What is Wrong Here?



• Thrust Block 

undisturbed soil 

• Purpose is to keep fittings from 
moving & either coming loose or 
apart from the force of the water 
pressure in the pipe

be centered on 
thrust force  



Restrained fitting – use of clamps or anchor screws on fittings

Tie rods – used on mechanical joint fittings that a located close 
together



Should be place behind the foot 
of the hydrant at the flow line.

Should not cover the drain hole 
on dry barrel type.



50% higher than normal operating pressure or 
150 psi whichever is larger

4 Hours



Caused by not opening an upstream valve before they began 
moving water downstream.

A vacuum developed before they realized what happened and 
the pipe pancaked.

The pipe is the main transmission line to supply water for the 
City of Folsom.





AWWA C651



placed equally on both sides half 
way up of the pipe in layers hand 
tamped 

Pipe covered by about 12” of soil 
before charging

“Well Point” used to dewater 
trenches



AWWA C651

dechlorinating 
chemical.
Bacteriological Samples –



WSO Water Distribution Grades 1 & 2: Hydrant Types, Ch. 10

https://www.youtube.com/watch?v=lIEruocRhOw&index=7&li
st=PL9NfaH39Z9FJlWTHBhH0-xIqwfxRjEscS

https://www.youtube.com/watch?v=lIEruocRhOw&index=7&list=PL9NfaH39Z9FJlWTHBhH0-xIqwfxRjEscS


Hydrant bury is the distance below the 
ground to the main connection.

Flow tests should be performed periodically 
& after major changes to distribution system

Stringing is dropping a weighted string down 
the barrel of hydrant to check for water 

Nozzles are usually 2.5 and 4.5 inches



Light blue/White

Green

Orange

Red



Flushing hydrants can stir up silt 
creating water quality problems

Should be tested for flow with a 
pitot gauge

Flow tests show quantity of 
available water



negative 
pressures

inadequate flows for firemen





located in the base 

drains barrel 

excessive 
leakage from drain hole

main valve open 
& caps on

listening device 



flush with a 
wall or ground



Notify customers thru billing, newspaper, or electronic media of 
times and places affected or anything affecting the condition of 
their water

Explain Intent Of Flushing

Notify Hospitals, Dialysis 





Helps remove taste & odor causing deposits

Helps remove encrustations that may restrict 
flow

Helps remove sand, rust, & biological materials

that cause water quality problems



Open Hydrant Fully 

Don’t let nearby areas drop below 20 psi to 

Record Pertinent Data





Dead End Systems

Water Quality Issues

Customer Complaints

Be mindful of environmental 
concerns

During periods of low demand



What’s wrong with this picture?



valve is closed quickly or 
pump shuts down

hammering on pipe. 



Pounds of H2O per Foot of Pipe
Pounds per Gallon
1 gallon water = 8.34 lbs

Inches Conv to Feet Vol ft3 Gallons/ft Lbs/ft

4 0.33 0.09 0.65 5.44

6 0.50 0.20 1.47 12.24

8 0.67 0.35 2.61 21.76

10 0.83 0.55 4.08 34.01

12 1.00 0.79 5.87 48.97

14 1.17 1.07 7.99 66.65

16 1.33 1.40 10.44 87.06

18 1.50 1.77 13.21 110.18

20 1.67 2.18 16.31 136.03

22 1.83 2.64 19.74 164.60

24 2.00 3.14 23.49 195.88

28 2.33 4.27 31.97 266.62

30 2.50 4.91 36.70 306.07

32 2.67 5.58 41.76 348.24

34 2.83 6.30 47.14 393.13

36 3.00 7.07 52.85 440.74



locate the valves 
and main lines




