Maintenance Procedures

Maintenance procedures vary from pool to pool. Each community should have a copy of it pool construction/operation manual that should have been provided when the pool was initially constructed. This manual should outline all the parts of the pool (i.e. heater, pumps, main drain, skimmer drains, sand filter, chemical feeder, etc.) This should be provided to the pool supervisor at the start of the season so that they can become familiar with the operation of their pool.

At least one community recreation staff member, ideally the pool supervisor, should be trained in Pool Operations. Pool Operator Level one course is offered through the School of Community Government, MACA, each summer. Consult the contact list or the NWTRPA’s website for details.

A good way to help identify items in the pool mechanical room is to number them, then post a sheet in the pool mechanical room and in the lifeguard office explaining each item and the number given to it.  i.e.

		#1 – Main Drain
		#2 – Boiler
		#3 – Filter
		#4 - Multiport valve
		#5 – Chlorine feeder 	

Labeling items in the mechanical room makes it easier for everyone to find their way through the maze of pipes and various equipment. It also makes conducting certain procedures	 (i.e. backwashing) easier. 

Pool Start up

Empty pool of all debris and clean pool liner.

Examine pool liner for any leaks or tears.

Have pool overfilled. You start with backwashing so you need extra water.

Once pool is filled, chemicals are balanced and the facility is ready to open you must have the facility inspected by an Environmental Health Officer prior to opening it to the public. Please contact your local Environmental Health Officer for more information (see page 8 for details).



Pool Chemistry

All ranges at which chemicals should be maintained can be found in the appropriate chemical manuals that should be on hand in the files or by calling the Environmental Health Officer or Commercial Aquatics. In order to add the right amount of chemicals to the pool you need to know what the total pool volume happens to be. This will allow you to reference chemical charts to determine how much is needed.

Water Samples

Water samples are to be sent every week to the location designated by your Environmental Health Officer. Two samples are to be taken from different areas of the pool. One sample should be from near an inlet valve into the pool and one from the skimmers. Send both samples to the Environmental Health Services designated location.  Confirm with your regional Environmental Health Officer about how often samples should be taken and the proper procedure for sampling and shipment.

 Environmental Health labs are located at the Stanton Territorial hospital in Yellowknife, The Hay River Hospital in the South Slave region and the Inuvik hospital in the Beaufort Delta/Sahtu (northern) region. Send them via the nursing station. For more information contact the Environmental Health Officer in your region (refer to the environmental health officer contact list). 
Sand Filters 

Sand filters are the most common types of filters found in NWT seasonal pools for filtering. The following information is taken from the Swimming Pool operator Course manual developed by the Alberta Branch of the Canadian Institute of Public Health Inspectors. For more information on Pool Operation consider taking a pool operator level 1 course in your area. Contact the NWTRPA or Mike Yakabuski of the School of Community Development Division, Department of Municipal and Community Affairs for details. 
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	How they Work:

The high rate filter (most common) consists of a closed round tank containing an upper distribution system or baffle, sand and a collection manifold. On the top of the filter tank is a multi-port valve that allows the operator to control the direction of water flow from one valve. This is where water coming from the pool enters the filter tank.

The water passes through a baffle that evenly distributes the water over the filter bed of sand. The water travels through the filter bed leaving debris (hair, Band-Aids, etc) on the surface. As more water passes through the filter the added debris forms a mat on the surface that increases the pressure. The pressure pushes this dirt into the filter allowing the surface to continue the filtering process.

Filtered water is collected at the bottom of the tank through the underdrains in the collection manifold. This water is sent upwards to the multi-port valve and back to the pool. As dirt is pushed deeper and deeper into the filter bed the pressure continues to increase until such time that the flow of water is restricted through the filter and the overall flowrate for the pool is affected. This point is easily noted as there will be a difference in pressure of around 68-103 kilopascals (kPa) or 10-15 pounds per square inch (PSI) between the incoming and outgoing gauges on the filter. When this difference is reached, backwashing is required.

	What is the flow rate of a sand filter?

The flow rate of most high rate sand filters is 975 liters per minute per square meter of filter surface area.
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Backwashing

As mentioned earlier when the pressure differential (the pressure difference between the incoming pipe and outgoing pipe of the sand filter) reaches 68-103 kPa (10-15 PSI) it is time to clean or in other words backwash the filter. 

In order to remove the dirt trapped in the filter bed, the operator must backwash the filter. Backwashing requires reversing the flow through the filter. In backwashing water from the pool enters the filter tank and goes to the manifold (underdrains) at the bottom of the tank. It is then drawn from the underdrains up through the filter bed to expand and loosen the dirt particles, which are sent to waste. 

General procedures for backwashing high rate sand filters are:
1. Shut off boilers (heaters) approximately 30 minutes prior to starting a backwash. This prevents excess heat build up and potential explosion.
2. Shut off pump to prevent excess pressure on the multiport valve.
3. Arrange valves in backwash position
4. Change filter to backwash
5. Turn on Pump. (about 2 minutes)
6. Shut off pump
7. Clean hair and lint strainer at this time as the system is already turned off.
8. Start pump in normal position (remember to downwash – explained later)

Backwashing a high rate pressure sand filter generally takes between 2 to 4 minutes. A sight glass should be present to view water going to waste. The sight glass allows the operator to determine when backwashing is complete.

After backwashing, the water flow is set to normal, however the first 30-60 seconds the water should be sent to waste instead of the pool. This process is called downwashing. Downwashing is designed to eliminate a small surge of dirt that often enters the pool at the beginning of a filter run.

Opening the filter cap

If the plastic wrench is not capable of opening the filter cap make a copy out of ½" plywood with longer handles in order to do so. If this does not work there is a metal version which can be ordered through Commercial Aquatic Supplies.
In order to prevent these difficulties the thread on the cap as well as the o-ring should be lubricated with Vaseline or a similar substance whenever the cap is sealed.

Filter Cleaning

Use Filter Free to clean filter when after backwashing the PSI is still 4 to 6 higher than the clean operating level, once before each operating season, and when new sand is installed.

Operational Problems that may arise from high pressure Sand Filters

Problems will occur if the filter is not operated properly

Mudballs
Insufficient backwashing or insufficient flow rates during the backwash cycle may not remove all of the debris and dirt in the filter bed. This will eventually lead to accumulation of debris in the filter referred to as mudballs. 

Mudballs will build up on the filter surface and reduce the area available for filtering. As these mudballs grow in size and weight they are forced deeper into the filter. With the existence of mudballs the water will tend to channel along side and reduce filtering efficiency. 

Channeling
Water flows along the path of least resistance. Thus when water is restricted by an object it will attempt to flow around the restriction. When water flows around a restriction and makes a permanent path in the filter media it is referred to as channeling. 

Channeling may occur from mudballs being present. Channeling may also occur as a result of a broken baffle that no longer distributes the water evenly over filter sand causing a channel to occur.

Calcification
Another problem due to insufficient backwashing is calcification. This is a common problem in hard water areas due to the high number of calcium compounds. Calcium carbonate crystals can build up into a solid mass encrusted in the filter bed. A point will be reached when the filter bed will become impervious and channeling around the object will result. Both of these problems can be corrected by chemical treatment or filter sand replacement. 

Filters should be inspected annually for indications of mudballs and calcification.


Filter Sand Change

Filter sand should be changed at a minimum of every three years. If the pool started with new sand in 2000 then the sand should be changed at the end of the 2002 season or the start of the 2003 season.

Vacuuming

Vacuuming is an essential duty in ongoing pool maintenance. Regular vacuuming helps to get rid of sediments that settle on the pool bottom and are not able to be removed by the filter system.  Each pool may follow its own vacuuming schedule based on the type of pool, how much dirt and sediment is brought into the pool by bathers and how effective its circulation is.  At a minimum all pools should be vacuumed at least once a week. This duty is best performed either first thing in the morning before the pool opens or at the end of the day after the pool is closed to the public. 

The most important thing to do when preparing to vacuum is to ensure that the vacuum hose does not contain any air as this will cause problems for the pump (possible burnout). 
Begin by attaching the vacuum head to the extendable pole. Then connect the hose to the vacuum head. 

There are two ways to fill the hose with water. First option, put the vacuum head in the pool first, and then slowly feed the hose into the pool making sure that the hose doesn’t float. If it is floating above the surface of the water that means that there is air in the hose. When you have put the whole hose into the pool water should flow out of the end of the hose as the pressure at the bottom of the pool pushes the water up.  The second option is to put the hose and vacuum head in the pool. Take the end of the hose and place it over one of the outlet ports. As water is pushed into the hose bubbles will come out of the end with the vacuum head on it. Wait until no more bubbles appear.

Once you have completely filled the hose unscrew the cap on one of the two vacuum ports in the pool. Plug the hose in.

Go to the mechanical room and open the valve for the vacuum. Adjust the other valves to increase or decrease vacuum pressure as desired.

Slowly vacuum the entire pool bottom, paying particular attention to the seams. (The entire pool bottom must be vacuumed. Each evening all of the dirt suspended in the pool water sinks to the bottom and creates a film on the bottom of the pool which is not immediately visible to the naked eye. If this film is not vacuumed the pool will become cloudy as soon as anyone enters the pool.)
When done vacuuming return the valves to normal operation. Remove the hose and vacuum and return them to their proper storage places. 

Pool Fouling

In the event that there is a pool fouling, which includes vomit, faucal matter, blood, or any other biological contamination, the following procedure will be followed. Also refer to the attached Centre for Disease Control Fecal Incident Procedures on dealing with different fecal matter.

· The pool will be immediately closed to the public and all patrons will be asked to leave. Advise all patrons to take a shower before they leave. If the patrons are leaving a regularly scheduled activity for which a fee is charged they will be provided a free swim pass in order to return another time. If this occurs during a rental the renter will be refunded on a pro-rated basis. (I.e. the rental was for 2 hours but after the first half hour the fouling occurred the renter would receive a refund for one and a half hours.)

· The contaminant material will be immediately removed from the pool and disposed of in the proper manner. The pool will then be immediately shocked. The pool will be closed for a minimum of 30 minutes (longer in the case of diarrhea or vomit) in order to allow for complete sanitization. Care should be taken to ensure appropriate levels of Chlorine are maintained, at no point during this period should the free Chlorine level ever drop below 1.0ppm. Please refer to the Centre for Disease Control Pool Fouling Regulations, included in the pool resource CD, for a complete breakdown of the procedure for pool fouling or visit: http://www.cdc.gov/healthyswimming/fecalacc.htm for more details

· In addition a water sample will be taken and sent to environmental health as soon as possible after re-opening the pool.

Pool Blanket

Pool blankets are used to help conserve the energy used to heat the pool as well as keep debris out of the pool. Pool blankets are designed to sit on top of the water and cover the entire swimming pool surface. It should be rolled out each night when the pool is shutting down for the evening and then rolled up each morning. This sometimes requires two people so have your pool assistant help you. During the day keep the blanket covered in order to protect from sunlight (if indoors this is unnecessary) and ensure no children play with the blanket.

Water supply

Each pool may have their water supply supplied differently. If there is a water tank be sure to check the water tank level each day. Also find out how often the water tank comes by and on what days (usually once a week). Other pools may be directly hooked to a community water and sewer lines (limited to major centers in the NWT).

Pool Water Heater

Be sure to shut the boiler off before backwashing. Check the reset button on the pool heater on a regular basis. The pool temperature is found on a thermometer that should be inside one of the skimmers on the pool deck as well as on the thermometers within the mechanical room.

Water Heater for showers etc...

Most community pools will be heated by the internal water heater (in mechanical room). If you run out of hot water check the Reset button on the water heater. The water heater may shut off automatically when there is a problem with the fuel tank.

Building Heat

Some, but not all above ground pools have a controlled building air temperature. The heat for the pool building may also shut off. Most pools should have a reset button located inside of the furnace. Press this whenever the heater is not operating correctly. Be sure to identify the reason for the furnace shutdown. Before the start of the season and the supervisor arrives, check to ensure the boilers are working properly.

Fuel

Pool supervisors should check the fuel levels daily. Fuel tanks are usually located outside the building in most communities. Recreation Coordinators should ensure, if possible, that there is enough fuel in the tanks prior to the start of each season.

The fuel gauge should be checked each season, or when a problem is suspected, to ensure that it is accurate. Do this by taking a piece of wood and using it as a dipstick in the tank and comparing how full it is to the gauges reading.

Pool Shutdown

To be completed at the end of the aquatic season:

· Drain the pool
· Clean the building.
· Winterize the building
· Do inventory and order supplies for next season
· Determine where liquid chemicals will be stored

All pool chemicals should be labeled and inventoried so that pool supervisors and the recreation coordinator are aware of what supplies they have for the next season. A secure locked storage room should be utilized to store all pool chemicals. This room should not be able to be accessed by the general public do to the possible dangers of exposure to these chemicals. Pool should be drained. Boiler and heaters turned off, building thoroughly cleaned, building doors and windows should be secured. 

Janitorial 

To be completed throughout the day as needed:

1. Squeegee, Sweep, and mop all floors in the building, as well as the pool deck and front walkway
2. Pickup all garbage, lost and found in and around the facility
3. Windex windows
4. Toilets, sinks, and fountains cleaned
5. Clean the Boot shelf

To be completed at the end of every day:

1. Toilets, sinks, and fountains cleaned
2. Squeegee, Sweep, mop, and disinfect all floors in the building, as well as the pool deck and front walkway
3. Clean benches in changerooms
4. Check toilet paper

To be completed once a week or as needed:

1. Take garbage out
2. Clean the pool scum line
3. Clean out the skimmer baskets
4. Wash all doors and bathroom stalls
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