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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,
o 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
e 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

o A trucked water system is another form of distribution
system

* All components of a treated system are present
e Source
* Treatment
o Delivery................. the tuck
e 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

e 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

e 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 guantity 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 avallable
* Cost effective
« Effective general disinfectant

o 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 avallable 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:
e 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.










































































































