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EIGHT COMPONENTS
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2 TREATMENT

 Basic Information

 The purpose of water treatment is to condition, 

modify or remove undesirable impurities to provide 

a water that is safe, palatable, and acceptable to 

consumers.

 Treatment Processes

 Pretreatment - corrosion control, iron and 

manganese sequestering, disinfection, fluoridation

 Coagulation/Flocculation

 Sedimentation

 Filtration

 Disinfection

WATER TREATMENT PROCESSES
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Need for Chemicals

 Clarification (Turbidity Reduction)

 Disinfection

 Taste & Odor Control

 Algae Control

 Corrosion/Scaling Control

 Water Softening

 Fluoridation
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TREATMENT PROCESSES

Disinfection is the process of destroying a large 

portion of the microorganisms in water with the 

probability that all pathogenic bacteria are killed in 

the process.

1.  Does this system disinfect?

2.  Why is disinfection required?

Methods
 Chlorination                   

 UV

 Chloramination

 Ozone

 Chlorine Dioxide                                

Dosages & Residuals

Chlorine demand = Chlorine Dose - Chlorine Residual

Free chlorine residual, HOCL and OCL-, are much 

more effective as a disinfectant than combined 

chlorine residual.

Threshold of Odor

 20      mg/L

 5      mg/L

 0.8   mg/L

 0.02 mg/L

Compound                          
 Free HOCL       

 Monochloramine

 Dichloramine                                 

 Nitrogen trichloride                                                                                

Breakpoint Chlorination Curve

REACTIONS OF CHLORINE IN WATER

Combined Residual Chlorination Formation of free residual

Formation of chloro-organic

compounds and chloramines

Destruction of 
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1.   Can the operator answer basic questions about 
the disinfection process, including what is done, 
as well as when and why?

2.   Have there been any interruptions in 
disinfection?  If so, why?

3.   Is there a proper residual entering the 
distribution system at all times?

4.   What disinfectant residual is maintained?

5.   Is the contact time between the point of 
disinfection and the first customer adequate?

6.   Are the temperature and pH of the water at the 
point of chlorine application measured and 
recorded daily?

Sanitary Risks - Dosages and Residuals
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Hypochlorination Systems

Sodium Hypochlorite

5% - 15% Chlorine

Un #1791

DOT Hazard Classification 8

Calcium Hypochlorite - 67% Chlorine

Usually make up a 1% to 3% solution

Un #1748

DOT Hazard Classification 5.1

120 VOLT
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1.   What kind of hypochlorite is used (e.g. calcium, 
sodium or others)?

2.   Is the solution tank covered to minimize corrosive 
vapors?

3.   Are there adequate spill containment provisions?

4.   Are safe practices followed during chemical handling 
and mixing?

Sanitary Risk - Hypochlorination Systems

Three Systems

 Pressure systems

 Remote vacuum systems

 Cylinder mounted systems
Containers

 100 pound

 150 pound

 One ton
Hazard Assessment

 Poison gas - inhalation hazard

 UN #1017

 DOT classification 2.3

GAS CHLORINATION SYSTEMS

Gas Chlorine Facility

Meet current OSHA and Uniform Building Code
 Containment of the chlorine, should there be a 

release or leak

 Air treatment system so that the exiting air does not 
exceed 50% of the PEL (15 ppm is 50%)

 Gas leak alarm system

 Crash bars on doors

 Negative pressure in the room when the air 
treatment system is operating

 Overhead sprinkler system with a capacity for 20 
minutes

 Containment of the air treatment system and 
sprinkler water

 Emergency power for the air treatment system

 Booster pump to provide pressure to the injector 

 Scales to weigh the cylinders

EYE WASH

VENT TO 

SCRUBBER

CHLORINE LEAK 

DETECTOR

SHOWER

CAUSTIC SODA

SCRUBBER

VENT

SPRINKLER 
SYSTEM

EMERGENCY 
POWER

VENT

Air 
Pack

Gas Chlorine Facility

Remote vacuum system

Sanitary Risks - Gas Chlorination Systems

1.   Are there means for leak detection?  Have automatic 
detectors been tested recently and at what detection 
concentration are they set?

2.   Is the sensor tube for the automatic detector near the 
floor level and is it screened?

3.   Is the chlorination equipment properly contained?

4.   Is the chlorination room vented at floor level with 
adequate make up air supply coming from the ceiling 
across the room?  Is the vent switch located outside. 
and by the door?

5.   Does the door in the chlorination room open out and 
have a panic bar and a window?

6.   Are there any cross-connections in the chlorine feed 
makeup water or injection points?

7.  Is there an alarm tied to interruptions in the chlorine 
feed?

8. Does the system use automation, pace with flow, 
chlorine residual analyzer or other system to adjust 
feed rates?          

Does it work?

9. Is there more than one cylinder, and are they manifolded 
with an automatic switch-over to prevent running out of 
chlorine?

10. Are the cylinders on a working scale?

11. Are the tanks in use a quarter turn open with a wrench 
in place for quick turnoff?

Sanitary Risks - Gas Chlorination Systems . . . cont'd
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Sanitary Risks - Gas Chlorination Systems . . . cont'd

12. Are all cylinders properly marked and restrained to 
prevent failing?

13. Does the facility transport gas chlorine cylinders?  If so, 
are the requirements of 49 CFR parts 171 and 172 
followed?

14. Is the proper concentration of ammonia available for 
testing for leaks?

15. Are there adequate leak containment provisions?

16. Are safe practices followed during cylinder changes and 
maintenance?

17. How many individuals are present when the chlorine 
cylinders are changed?

18. What type of respiratory protection is used?

Sanitary Risks - Gas Chlorination Systems . . . cont'd

19. Is there an emergency plan and when was it last 
practiced?

20. What is the operating condition of the chlorinator?

21. Is redundant back-up equipment available, and are there 
adequate spare parts?

22. Are the appropriate lighting, guards and railings, etc. in 
place, and are there safety concerns such as electrical 
hazards?
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Small UV System

GERMICIDAL LAMP
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ULTRAVIOLET RAYS

3 PUMPS

PUMPS AND PUMPING

 Pumps and pumping facilities are;

 Essential components

 Vulnerable components

 Improper design or 0 & M can cause complete loss of 

water.

 Data Collection

 Operating records provided by the water utility.

 Specifications used by the water utility for 

construction, operation, and maintenance.

 Develop a list of the pumps in the system to insure 

that they all are evaluated during the sanitary 

Survey.

 Regulations/Standards Considerations

 State design guidelines for pumping systems.

 ANSI/NSF standards 60 and 61.

PUMPS 

Basic Information

 Types

– Variable displacement

– Positive displacement



Sanitary Survey Training - Guam 8/30/2017

CAPT Derek Chambers, USPHS 10



Sanitary Survey Training - Guam 8/30/2017

CAPT Derek Chambers, USPHS 11
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Sanitary Risks - Appurtenances
1. Are the pumping systems equipped with:

a. check valves?

b. isolation valves?

c. pressure gauges?

d. flow meter?

e. blow-off line

SEAT RING

DISC

BONNET

BODY

2. Are there any cross-connections present?

SOLENOID VALVE

POTABLE WATER

PRELUBE

CROSS-CONNECTION 

CONTROL

FOR SEAL WATER

Raw Water Pump Seal Water System

Prelube for water lubricated bearings

Sanitary Risks - controls

1.  Are the motor control systems...

a.  adequately designed and reliable?

b. equipped with adequate failure alarm system?

c. equipped with fail-safe devices?

d. equipped with elapsed time meters (ETMs)

e. adequately protected?

f. adequately maintained?

Safety

1.   Is rotating and electrical equipment provided with 

protective guards?

CONCRETE BLOCK

BUILDING

WARNING 

BELLL

SKYLIGHT 

HATCHN

CONTROL 

PANEL

HANGING 

LIGHTS

VANDAL PROOF

WARNING LIGHT

FLOOR 

DRAINN

Ventilation

Exit With 

Crash Bar

Sanitary Risk for the Pumping Station
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Sanitary Risks - Pumping Facilities

1.  Is security adequate?

2.  Is the building and equipment protected from 

flooding?

3.  What is the structural condition of the building?

4.  Is heating, ventilation, and lighting adequate?

5.  Can equipment be accessed for maintenance and 

removal from the building?

6.  Is the building orderly and clean?

7.  Is the pumping station also used for storage?

8.  Is safety equipment adequate?

Sanitary Risks - Operation and Maintenance

1.  Is the number and skill level of the staff adequate 

for operating and maintaining the pumping 

facilities?

2.  Are adequate operational records maintained for 

pumping facilities?

3.  Are written standard operating procedures 

available and followed?

4.  Is there an established and documented 

preventative maintenance (PM) program?

4 STORAGE

STORAGE FACILITIES

Finished water storage facilities play a vital 

role in providing a safe, adequate and 

reliable supply of water.

Failure to maintain the structural and 

sanitary integrity of storage facilities can 

lead directly to the loss of property, illness 

and death.

Damaged or missing screen

Holes cut in the tops of tanks

Poorly constructed access openings

Open or unlocked access lids

Unsealed cathodic access plates

Outdated design (ex. "Finial ball" vent) 

Typical Defects That Allow 

Contamination

Birds
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Photo courtesy of Dan Fraser
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Photo courtesy of Dan Fraser
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12.  Is all treated water storage covered?

13. ARE OVERFLOW PIPES:

- TERMINATED 12 TO 24 INCHES ABOVE THE 

GROUND?

- SCREENED?

- SPLASH PAD PROVIDED?
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14.  Are air vents:

- Turned downward or covered from rain?

- Terminated at a minimum of 3 diameters above   
the surface of storage tank roof?

- Screened?

Photo courtesy of Dan Fraser

Photo courtesy of Dan Fraser



Sanitary Survey Training - Guam 8/30/2017

CAPT Derek Chambers, USPHS 18

Overflow line with no protection 

from contaminants entering

Photo courtesy of Dan Fraser

15.  Are cathodic protection access plates 
watertight?

16. IS THE TOP ACCESS HATCH DESIGNED 

CORRECTLY AND CLOSES TIGHTLY?

17. ARE ACCESS HATCHES LOCKED?
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18. Is there a roof penetration for a water level 

indicator cable?

Hole Around Cable

Photo courtesy of Dan Fraser

Photo courtesy of Dan Fraser

19. ARE THERE OTHER ROOF PENETRATIONS?

20. ARE THERE SEWER LINES WITHIN 50 FEET 

OF AN IN-GROUND STORAGE TANK?
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21. ARE THERE CRACKS IN THE WALLS OR 

COVERS OF THE IN-GROUND CONCRETE 

STORAGE TANKS?

22. Is there protection from flooding?

23. Can tank be isolated from the system?
24. Is the site protected 

against vandalism?

25. Are interior surface coatings approved?

26. Is VOC sampling performed after painting?
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27. Is the tank protected against icing?

28. Are there indications that the tank may not be 

structurally sound?

29. Is the tank protected against corrosion?

Photo courtesy of Dan Fraser

36. If the tank is a wooden tank, is it operated in a 

manner to minimize an increase in bacterial count?
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5 DISTRIBUTION

• Collect sample?

• Test for chlorine residual

6 MONITORING, REPORTING, RECORDS

MONITORING, REPORTING, RECORDS

• Is there a Coliform Monitoring Plan? Is it representative of the distribution system?

• Is the monitoring up to date with the schedule?

• Has a CCR been completed?

• Have there been any violations? If so did the system do Public Notice?

• Are there daily chlorine residual records on site (GWR requirement)?

7 MANAGEMENT AND OPERATIONS
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MANAGEMENT AND OPERATIONS

• Is there a Cross Connection Control Program?

• Is there safety policy, appropriate PPE?

• Is there an emergency response plan? Last time revised?

• Has a security assessment been completed?

• Are there management or operational issues that could be considered a SIGNIFICANT 

DEFICIENCY?

• Billing/revenue not sufficient to cover operational costs? 8 STATE REQUIREMENTS

STATE REQUIREMENTS

• Operator certification

• Is there a designated Operator-In-Charge “Available” for each shift?

• Is the Operator-In-Charge certified at the level of the system?

• Are other operators making quality/quantity decisions certified?

END EIGHT COMPONENTS


