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Maintaining Trucks and Cisterns for Quality Water Supplies



Outline

Trucks and Cisterns in general



Basics

• Water is one of the basic need of life, along with food, 
shelter and clothing.

• Human body is 70% water.

• Every system in our body uses water.

• Human beings can live weeks without food, but only 
a few days without water.



World’s Water Resources

80% of the earth’s surface is covered with water. Of the 
80%…
• 97.5% is salt water,
• 2.5% is fresh water. Of the 2.5%…

– 87.3% is glacier ice at the Poles,
– 12.3% is groundwater,
– 0.4% is atmospheric and surface water. Of the 0.4%…

� 89.8% is lakes
� 9.3% is atmospheric water, and
� 0.9% is rivers.



Trucked and Cisterns

• Are not used because they are the best systems

• Used out of necessity
• Unavailable well water
• Distance from suitable treated water
• Lack of a piped system



Trucks and cisterns

• However, trucked water systems are used 
extensively on and off reserve, for private and public 
use

• There are better and worse systems
• Piped system
• Dugout system



Trucks and Cisterns 

• A trucked water system is another form of distribution 
system 

• All components of a treated system are present
• Source 
• Treatment
• Delivery……………..the tuck
• Storage…………the cistern



Trucks and Cisterns

• So how is water quality controlled in such a system

– We will take a whole system review



Role of Environmental Health Services

• Monitor Water Quality 
• Samples sent to Provincial Lab for bacteriological water analysis
• Provision Colilert lab supplies
• Chemical Water Quality Monitoring of the Community Water 

Supplies

• Review of water results and provide recommendations for 
corrective measures

• Plan and design review of the construction of new water 
treatment plants and upgrading of old water treatment plants 



Water Distribution Systems?

• When water is sent from the water treatment plant reservoir to 
homes and buildings.

• Distribution is done by two main ways:
• Through pipes
• By trucks (into cisterns)

• Water must be tested throughout the distribution system to 
make sure the water reaching customers is safe.



DRINKING WATER 
QUALITY



Bacteriological Water Quality

Total Coliforms
• Widespread throughout the environment
• Good indicator of quality control.
• Presence may or may not indicate pollution of intestinal 

origin.

E. coli
• Indicates pollution of intestinal origin
• Presence indicates the possible presence of disease -

causing bacteria.



Bacteriological Water Quality

GCDWQ – Guidelines for Microbiological Parameters:

• No sample should contain E. coli

• No consecutive samples from the same site or not more than 
10% of samples from the distribution system in a given 
month should show the presence of total coliform bacteria



Bacteriological Water Quality

Samples are taken weekly

• Representative set of samples

• Samples are sent to the Prov lab, or analysed using Colilert Lab

• CHRs also test the free and total chlorine levels for each sample.

• Results submitted to the Environmental Health Officer.



Bacteriological Water Quality

Examples of sampling locations:
– water treatment plant
– Mid and endpoints on a distribution system
– Public building on cistern
– Water delivery trucks
– Homes on cisterns (at least once a year)

Re-samples needed for community water supplies have priority.



Bacteriological Water Quality

Water delivery truck sampling

• Can be difficult to take
• Which can affect work tomorrow

• Can easily be missed 
• Reduces confidence in truck performance

• Important to have samples collected



Chemical Water Sampling

• Samples taken by the Environmental Health Officers.

• Each supply tested for routine chemical parameters at least 
semi-annually.

• DBPs tested quarterly for surface water supplies.

• The levels of chemical parameters must comply with the current 
Guidelines for Canadian Drinking Water Quality (GCDWQ).

• Results of chemical analysis are reviewed by EHOs and 
recommendations for corrective actions are provided.



Chemical water sampling

• For a  trucked water system, chemical parameters 
are based on samples from the source plant.

• Samples are not taken from the truck or cisterns
• Unlike microbes, chemical parameters are not likely to 

change



COMMUNITY WATER 
TREATMENT & 
DISTRIBUTION



Community Water Supply

There are 4 main parts to a water supply:

• Source

• Treatment

• Storage

• Distribution



Water Sources

Groundwater: springs, underground streams

• Advantages: often abundant, less easily contaminated, 
usually accessible, constant temperature

• Disadvantages: hard to find, may be costly to draw, high in 
minerals, exact quantity not known



Water Sources

Surface: lakes, ponds, rivers, streams

• Advantages:
– Often abundant, amount easily judged, easily found, low 

in minerals
• Disadvantages:

– Easily contaminated, variable temperature, commonly 
cloudy, not always accessible

• Usually only recommended when groundwater is 
unavailable. In Canada, majority of drinking water comes 
from a surface source.



Water Treatment Process 

• All treatment is completed at the plant

• Once the truck is filled, the water is on it own
• Disinfection residual will dissipate quickly



Disinfection

Purpose:

• To destroy pathogenic organisms; thereby, 
preventing water-bourne diseases.
– Examples of water-bourne diseases: E. coli, 

Hepatitis A, Shigellosis, Giardiasis, etc.



Why chlorine is the most commonly used 
disinfectant for drinking water?

• Readily available

• Cost effective

• Effective general disinfectant

• Safe for consumption at recommended levels

• Stable and effective as a “residual disinfectant” in 
water for long periods of time.



Chlorine

Free chlorine residual:
• The amount of chlorine that is available in the water after all 

organics have reacted with chlorine.
• Ensures water is safe to drink.

Total chlorine residual:
• The amount of free chlorine, plus the amount of chlorine 

which has reacted with compounds in the water.



Chlorine

• Chlorine protection does not last very long once 
water is delivered to a cistern

• Chlorine residual is usual not tested in cisterns



Water Contamination

The contamination of water can occur at different points 
in the process:

• At the source (lake, river, groundwater)
• At the water treatment plant (malfunction of equipment)
• Within the distribution system (piped or trucked)

– Within the truck or cister n









Water Delivery Trucks



Water Truck Driver Responsibilities

• Drivers should strive to make their operation meet the 
highest standards of sanitation at all times.

• Work cooperatively with community-based water 
monitor to ensure water safety
• Meeting weekly for sampling

• Be available for inspection when requested by 
Environmental Health Officer.



Operation of a Water Delivery Truck

Water must be obtained from a safe source:

• Hauled water must come from a community water supply or 
from a water supply that has been approved by Health 
Canada, Environmental Public Health Services.



Operation of a Water Delivery Truck

Ensure water hauling equipment is safe:
• The truck must be used for hauling drinking water ONLY.

• Water contact surfaces (including the tank) must NEVER have 
been used for transporting toxic or noxious materials.

• Pipes, hoses, valves and fittings must be constructed of non-
corrodible and non-toxic materials with smooth surfaces to 
allow for easy cleaning and sanitizing.



Operation of a Water Delivery Truck

Cont’d…

• Tanks and hoses must be composed of foodgrade material;
– Documentation may be required by an inspector.



Operation of a Water Delivery Truck

Ensure water hauling equipment is used 
properly:
• Fill pipes and hoses must be protected against 

contamination when not in use.
– Inlet openings must be kept closed except when 

filling or cleaning
– All hoses , connectors, ends and cisterns must 

be protected from contamination during 
delivery.









Cleaning and Sanitizing

Hauling equipment must be cleaned and sanitized…

• Before being used for the first time

• After any portion of the equipment has been dismantled or 
repaired

• After known errors in sanitary procedure by the operator

• Upon request of the Health Centre or E.H.O.

• On a regular basis



Cleaning and Sanitizing (cont’d)

• Hoses should be cleaned by scrubbing with a cleaning 
agent, being careful to flush away all foreign material.

• The water truck driver is advised to have a bottle of 
sanitizer in the truck to spray on the hoses if they 
become contaminated (e.g. falls on the ground)

• The sanitizer should be a 100 ppm bleach solution (1 
tablespoon household bleach to 4 litres of water) and should 
be replaced weekly.



Cleaning and Sanitizing (cont’d)

Equipment can be sanitized by exposing it to..

• Chlorine, iodine or other approved sanitizers at 
recommended strength and contact time (refer to handout 
for procedure), or

• Steam at 170� F for 15 minutes, or

• Steam at 200� F for 5 minutes



Cleaning and Sanitizing (cont’d)

Sanitizing Using Chlorine

1. Add 1 L (5.25%)     or
0.4 L (12%)     or
71.5 grams of hypochlorite powder

• For every 1000 gallon capacity of the truck. The bleach 
should be added when there is some water in the tank.

2. Free chlorine residual of 50 -100 ppm for effective 
disinfection. A test kit to check for chlorine residual.



Cleaning and Sanitizing (cont’d)

3. Fill the tank ¾ full with clean water.

4. Run water through delivery hoses until a chlorine odour is 
detected and shut off the water.

5. Drive the truck around to create splashing of water in the 
tank interior to allow for thorough disinfection.



Cleaning and Sanitizing (cont’d)

6. Allow chlorine solution to sit in tank and hoses for at least 6 
hours - overnight.

7. Drain the water through the delivery hoses until the water 
tank is empty.

– Drain water to a ditch and away from standing water, 
the foundation of the home or any vegetation.

8. Rinse by completely refilling the tank with water and drain 
through the delivery hoses.



Record Keeping

• Water truck drivers must maintain a log book for each 
water hauling vehicle.

• Information must be kept accurate and available for 
review upon request.



Record Keeping

Information recorded should include:

• Vehicle and driver identification
• Date, time and location of each truck fill
• Date, time and location of each water delivery
• Volume of water delivered at each site
• Date and time of equipment/tank disinfection
• Maintenance carried out on the truck
• Comments or observations regarding problems encountered 

with water supply/vehicle or equipment.



Inspection

• Water trucks that operate solely on Federal lands will 
undergo an inspection by a Health Canada 
Environmental Health Officer.



Check with your health centre regarding any questions 
you might have about water.



CISTERNS



Cistern Contamination

• Improper water handling during delivery.

• Infrequent disinfection of water delivery truck.

• Entry of foreign matter directly into the cistern.

• Infrequent disinfection of cistern.

• Improper protection of the cistern.
• Subsurface water entering through cracks.
• Damage to cistern



Construction / Install Requirements

A cistern must be:

• CSA approved

• Water tight

• Properly sized for the number of occupants

• Equipped with:
– Water tight access cover 
– Fill pipe and vent (screened)
– Water pressure tank and pump



Construction / Install  Requirements (cont’d)

• Lines and connections must be water tight

• Access opening must extend above grade

• Tank is level and rests on undisturbed soil.

• Cistern covered with 2-3 feet of soil (refer to man

• Cistern and waterlines must be disinfected prior to 
use.



Distance Setbacks for Cisterns

Sources Minimum Distance Required 
from Cistern

Septic tank or sewage holding 
tank

9 metres (30 feet)

Sewage disposal field or 
treatment mound

15 metres (50 feet)

Open discharge (shoot out) 45 metres (150 feet)

Sewage lagoon 90 metres (300 feet)













Maintenance of Cisterns

Potable water cisterns should be

• Disinfected with bleach once every four months to control bacteria

• Tested for microbiological quality of stored water
– Public buildings with cisterns- weekly

– Private cisterns- annually

• Inspected on a regular basis 

• Emptied and flushed once every three years to check for cracks 
and remove sediments and other contamination



Cistern Cleaning and Disinfection



Maintenance of Cisterns - Info for Home 
Occupants

Visually inspect cisterns on a regular basis

• Ensure cistern inlet (fill) pipe and vent pipe are not damaged 

• Screened vent pipe to prevent entry of insects, rodents and debris

• Ensure the access cover is in place and not cracked or chipped

• Ensure all visible joints are sealed watertight

• Proper graded around the cistern prevent surface water from 
entering the cistern



Maintenance of Cisterns – Info for Home 
Occupants

• Do not allow children to play around the cistern

• Ensure water delivery truck driver uses the inlet (fill) pipe to fill 
the cistern and keep the truck at least 10 feet away from the 
cistern.

• Disinfect cistern when necessary

• Conserve water when possible

• Contact Health Centre staff to request a water sample



Failed 
microbiological water 

sample results



Process of Notification

• Identification of problem
• Informing responsible persons and authorities
• Assessment of the problem
• Drinking water advisory issued (I.e. boil water, do not drink)
• Development and implementation of recommendations
• Follow-up sampling
• Extending or cancelling the notice



Drinking Water advisories

• Addressed to the Chief and Council
• Specific reason or reasons for the notice
• How to boil the water before consumption
• Where to post the notices
• How long the notice will stay in effect
• The MOH's or EHO's signature



Failed Samples – Personnel Roles

EHS 
• Investigates  the concerns
• Issues water emergency notices (MOH)
• Works with community and other agencies or professionals to 

develop and implement corrective measures
• Verifies effectiveness of corrective measures
• Cancels water emergency notices (MOH)
• Provides assistance to the community to prevent future 

problems



Failed Samples – Personnel Roles

CHR
• Inform HC and Band immediately about water quality 

problems

• Take repeat water samples to verify water quality
– (truck and affected cisterns)

• Assist in notifying the community

• Continue regular monitoring



Failed Samples –

Truck Driver
• Truck Driver

• Pull the truck off delivery and perform disinfection process

• Provide Log book informationto verify deliveries, previous 
disinfection, etc

• Have the truck sampled by CHR/EHO

• Wait until verification of samples
• Return the truck to service




