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Å Healthy Swimming

Å Rules and Regulations

Å Circulation and 
Filtration

Å Water Treatment

Å Water Chemistry

Å Water Testing Methods

Å Spas

Clinic Outline
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Chlorine Enemies

ÅEnvironmental

ÅStreet and work place dust, pollen, air 
pollutants, animals droppings

ÅInsects, leaves, grass clippings

ÅSun/heat

ÅFor every 10ϲF above 80ϲF, twice as much 
chlorine is needed in the pool to maintain 
adequate free chlorine level (Sciencing.com, Scientific American)   

Healthy Swimming
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Chlorine Enemies

ÅFecal residue

ÅBody grime and dead skin

ÅBody discharges

ÅMucous, saliva, sweat, urine

ÅPublic bathers

ÅBody lotions and creams

ÅPersonal care products

ÅShower WITH SOAP before entering the pool!

Healthy Swimming
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Watch bathers for:

ÅSore or inflamed eyes 

ÅColds

ÅNasal or ear discharge

ÅBoils, or other obvious skin or body 
infections, or wounds

ÅEXCLUDE THEM FROM THE POOL

Healthy Swimming
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ÅCommon waterborne germs can 
cause

ÅEye infection 

ÅConjunctivitis (pinkeye)

ÅEar infections

ÅSkin infections

ÅRespiratory infections

ÅGastrointestinal

Healthy Swimming

6

Medical exam prep

6



Emergence of Waterborne Diseases
Å Serious illness in healthy people

Å Life threatening for high risk population
Å Elderly
Å People in poor health
Å Pregnant women
Å Young children

ÅMRSA ςMethicillin Resistant Staphylococcus Aureus
ÅCryptosporidium
ÅShigella
ÅE. coli
ÅGiardia
ÅHepatitis A
ÅLegionella

Healthy Swimming
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Infectious Doses

Healthy Adult Toddler

ÅSalmonella 1000 100

ÅShigellaand E. coli 100 10

ÅCryptosporidium 10 1

Healthy Swimming 
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Microbe Inactivation Time

With levels of 1 ppm chlorine at 7.5 pH

Microbe

E. coli, bacteria

Hepatitis A, virus

Cryptosporidium, parasite

Time to Inactivate

Less than 1 minute

About 16 minutes

15,300 minutes or 10.6 days

Healthy Swimming
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ñFecal Incident Response Recommendations for Pool Staffò www.cdc.gov/healthyswimming(June 22, 2018)
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Legionnaires Disease (type of Pneumonia)

Å Caused by a germ called Legionella. 

Å Legionellais naturally found in water-especially warm 
water. Hot tubs or Spas that are not cleaned and 
properly disinfected, can become contaminated with 
Legionella. 

Å A person can get infected when they breathe in steam 
or mist from a contaminated hot tub/spa.

Å Making sure the hot tub/spa has the proper 
disinfectant and pH levels are essential.

Healthy Swimming
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Cryptosporidium
Cryptosporidiumis a parasite that causes 
diarrhea. This parasite has a tough outer shell 
that allows it to survive for a long time in the 
environment. It can survive for days, even in a 
properly disinfected pool or spa.
Å Cryptosporidiumis highly resistant to chlorine. 

Swallowing just a small amount of water 
infected with Crypto can make healthy kids and 
adults sick for weeks with diarrhea, nausea and 
vomiting.ό/5/Ωǎ Healthy Swimming Program)

Healthy Swimming 

11 11



Cryptosporidiosis Outbreaks
Å Outbreaks of Cryptosporidiumin the U.S. 

increased an average of 13% each year 
from 2009-2017 

Å For the same time period, the         
number of outbreaks of   
Cryptosporidiumreached 444 

Å 35% of outbreaks linked to treated 
swimming water ό/5/Ωǎ Morbidity and Mortality Report)

Healthy Swimming 
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MMWR (2004) 50:1-15

Healthy Swimming
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Cryptosporidium
65.6%

AGI
9.4%

Shigella
7.8%

E. coli 0157:H7
6.3%

Norovirus
4.7%

Giardia
3.1%

Other
3.1%

U.S. Waterborne Disease Outbreaks, 1993-2002

Chlorine Sensitive

Chlorine Resistant
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ÅAccording to a report from the Centers for Disease Control and Prevention, between 
2000-2014, there were 493 disease outbreaks reported from public swimming pools 
and hot tubs.

Å In all, more than 27,200 people in that 14 year period became ill after swimming in 
contaminated water.

ÅThe study of the outbreaks was across 46 States. Eight people died.      

Healthy Swimming 
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One diarrheaŀŎŎƛŘŜƴǘ Ŏŀƴ ǊŜƭŜŀǎŜ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ŎƻƴǘŀƳƛƴŀǘŜŘ ƳŀǘŜǊƛŀƭ ƛƴǘƻ ŀ Ǉƻƻƭ ƻǊ ǎǇŀΧΦ

AND MILLIONS OF DANGEROUS GERMS!

www.cdc.gov/healthyswimming

Å Every pool or spa needs an established procedure when fecal accidents occur

Å CDC Guidelines

Healthy Swimming
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Non-stabilized Pool (no stabilizer present-example-calcium hypochlorite)

Fecal accident response (diarrheal stool)*

ÅDirect everyone to leave the pool, close pool

ÅRemove as much fecal material as possible

ÅRaise chlorine to 20 ppm and maintain pH 7.2-7.5

ÅMaintain chlorine at 20 ppm for 13 hours**

ÅBackwash filter

ÅReturn chlorine to normal operating range before re-opening facility
* CDC recommendations (www.cdc.gov/healthyswimming)

** Or any combination of chlorine level and time to meet a CT of 15,300

CT = Concentration x time

Healthy Swimming
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Stabilized Pool (contains cyanuric acid) >15 ppm
Fecal accident response (diarrheal stool)*

Å Direct everyone to leave the pool, close pool

Å Remove as much fecal material as possible
Å Lower concentration to 1-15 ppm by draining partially and adding fresh water without chlorine stabilizer 

before attempting to hyperchlorinate

ÅMaintain pH of 7.5 or less

ÅMaintain chlorine:
Å 20 ppm for 28 hours or
Å 30 ppm for 18 hours or
Å 40 ppm for 8.5 hours

Å Backwash filter

Å Return chlorine to normal operating range before re-opening facility
* CDC recommendations (www.cdc.gov/healthyswimming)

Healthy Swimming
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Stabilized Pool (contains cyanuric acid) 1-15 ppm
Fecal accident response (diarrheal stool)*

ÅDirect everyone to leave the pool, close pool

ÅRemove as much fecal material as possible

ÅMaintain pHof 7.5 or less

ÅMaintain chlorine:
Å20 ppm for 28 hours or
Å30 ppm for 18 hours or
Å40 ppm for 8.5 hours

ÅBackwash filter

ÅReturn chlorine to normal operating range before re-opening facility
* CDC recommendations (www.cdc.gov/healthyswimming)

Healthy Swimming
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Fecal accident response (formed stool)*

Should you treat a formed fecal accident as if it contains Cryptosporidium?

NO!!

ÅDirect everyone to leave the pool. Pool is temporarily closed.

ÅRemove as much fecal material as possible. Do not vacuum.

ÅEnsure chlorine is at least 2 ppm and pH 7.2-7.5

ÅMaintain those levels for at least 25 minutes before re-opening.

ÅDocument each fecal incident in your log book.
* CDC recommendations (www.cdc.gov/healthyswimming)

Healthy Swimming
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How should you treat a vomit accident?

Same as a Formed Stool?  
YES!!

Vomit accident response*

ÅTemporarily close. Everyone out of the pool 

ÅRemove as much material as possible

ÅEnsure chlorine is at least 2 ppm and pH 7.2-7.5

ÅMaintain those levels for at least 25 minutes before re-opening
* CDC recommendations (www.cdc.gov/healthyswimming)

Healthy Swimming
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Adding it all up

Chlorine resistant germs

+

Poor pool maintenance

+

Young people with diarrhea

+

Bathers swallowing pool water

= 

Increased Risk of Outbreaks

Healthy Swimming
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Sum of all the parts:

Eliminate/reduce risk

5ƻƴΩǘ 5Ǌƛƴƪ ǘƘŜ tƻƻƭ ²ŀǘŜǊΗ

Healthy Swimming 
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Surveillance data

State of the pools/spas:  

Highest percentage of violation                               

Greatest risk of contamination:

Kiddie/Wading Pools

Healthy Swimming 
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Healthy Swimming 
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http://dee.ne.gov/NDEQProg.nsf/OnWeb/SP

Title 178 Chapter 2, Design, Construction, Operation and Maintenance of Public

Swimming Pools 

The purpose is to prevent and reduce:

ÅDisease transmission

ÅDrowning or near-drowning

Å Injuries

Rules & Regulations
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ÅNo public pool shall operate without a 
permit from NDEE 

ÅLocal permits may also be required

ÅPermits are valid for one year

Rules & Regulations
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ÅClass A: Pools operated by political subdivisions, governmental agencies, 

municipalities, and any other pool operated for the purpose of public swimming

ÅClass B:Pools operated by hotels, motels, apartments, country clubs

ÅClass C:Spas 

ÅClass D:Wading pools (stand alone) - not more than 24 inches deep and has 

has a separate recirculation system 

ÅClass E:Spray parks - with separate recirculation system

ÅClass F: Health clubs, fitness centers, community fitness centers

Rules & Regulations
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NDEEand LLCHDrequires that all Class A pools 
to have a certified pool operator onsite 
whenever the pool is open.

NDEErequires Class B and F pools plus Class C 
(spas) to have a certified pool operator available 
within 60 minutes.

LLCHDrequires that all pools (except Class A) 
have a certified pool operator available within 60 
minutes.

DCHDrequires all pools and spas to have a 
certified pool operator onsite whenever the pool 
or spa is open.

NDEEτDepartment of Environment and Energy

LLCHDτLincoln/Lancaster County Health 
Department

DCHDτDouglas County Health Department

Rules & Regulations
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Certified Pool Operator responsibilities

Å Take online course and exam. Print certificate and keep 
on hand.

Å Code compliance (must follow the rules!) Responsible for 
Title 178 Chapter 2

Å Pool & user safety/supervising users

Å Correctly operating disinfectant and recirculation 
systems---while following proper Labor law requirements                          

Å Testing pool water (verify water quality)**                                              

**LLCHD requires pool testers to be certified

Rules & Regulations
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/tw ϧ tƻƻƭ {ŀŦŜǘȅΥ LǘΩǎ bƻǘ Wǳǎǘ CƻǊ Lifeguards

Å While certified lifeguards and swim teachers are required to learn CPRΣ ǘƘŜȅ ŀǊŜƴΩǘ ǘƘŜ ƻƴƭȅ ƻƴŜǎ ǿƘƻ 
should be educated in pool safety. 

Å The ƭŀǊƎŜ ƳŀƧƻǊƛǘȅ ƻŦ !ƳŜǊƛŎŀΩǎ Ǉƻƻƭǎ ςboth public and private ςare not supervised by lifeguards. 

Å This means the onus is on you and other supervising adults and teens to learn CPR.

Å The /5/ ǊŜƳƛƴŘǎ ǳǎ ǘƘŀǘΣ άǎŜŎƻƴŘǎ ŎƻǳƴǘΣέ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ǎŀǾƛƴƎ ŀ ƭƛŦŜΣ ǿƘƛŎƘ ƛǎ ǿƘȅ ƛǘΩǎ ǎƻ  ƛƳǇƻǊǘŀƴǘ ǘƻ 
learn CPR. Immediate, hands-on CPR performed by bystanders until EMTs or other emergency personnel 
arrive to the scene can make all the differencewhen it comes to preventing an unintentional death by 
drowning. (The Response Institute)

Rules & Regulations
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Emergency contact numbers all hours:

Å NDEE ς402-525-6601

Å Douglas County ς402-444-7000

Å Lancaster County ς402-441-8000

Notify the Department IMMEDIATELY (day or night) 
in the event of a:
Å Drowning - death occurs
Å Near-drowning ςάǎǳǊǾƛǾŀƭ ŀŦǘŜǊ ǎǳŦŦƻŎŀǘƛƻƴ 
ŎŀǳǎŜŘ ōȅ ǎǳōƳŜǊǎƛƻƴ ƛƴ ǿŀǘŜǊέ (medical-dictionary.com)

Å An inspection will be done same day or within 1 business day of 
notification

Notify the Department within 24 hoursfor 
accidents requiring hospitalization or medical 
treatment

Rules & Regulations
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Class A Facilities: 
Å Must conduct and document drillsin handling emergencies

Å Within 30 days of season opening

Å Within 30 days with new employees

Å Pools operating year round or more than 6 months per year must 
conduct emergency drills at least once every 6 months

Rules & Regulations
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Lifeguard qualifications

ÅCompleted nationally recognized course for lifeguards

ÅCPR certification portion ςmust be renewed annually

ÅLifeguard/CPR certifications must be onsite, available

and organized

Check the following website for Federal child labor laws:

http://www.dol.gov/whd/regs/compliance/whdfs60.htm

Rules & Regulations
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Lifeguard requirements
Å The # required is determined by the # of 

swimmers and/or the surface area
Å One lifeguard per 100 bathers or 2,000 

square feet of water surface area, 
whichever is the lesser number

Å Class B and F pools which elect to have a 
lifeguard on duty, must provide a lifeguard 
chair for each 2,000 square feet of water 
surface area

Å Sufficient lifeguards on duty to allow for 
periodic rest breaks

Å Lifeguards must be in position to view all 
areas of the pool he/she is 
responsible for watching

Å Distinguishing swimsuits or emblem must 
be worn

Rules & Regulations
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Lifeguards

ÅWater slide requirements

ÅWithin 50 feet of discharge

Å3 slide maximum

ÅGuard only the slide area

ÅLifeguard chairs must be properly 
located so that guard is not required 
to protect an area greater than 180 
degrees

Rules & Regulations
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Lifeguards are not required for

ÅSwim meets

ÅSwim classes

Rules & Regulations
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Safety Equipment:

Class A pools ONLY 

ÅMust have a backboard with three straps                                                                                      

ÅRescue tube 

Å²ƛǘƘƛƴ ŀǊƳΩǎ ǊŜŀŎƘ

Å6 foot long strap/tow rope

ÅGOOD REPAIR - free of any damage

Rules & Regulations
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Class B and F pools 

ÅA rescue tube or ring buoy 

ÅShall be equipped with a ropeas long 
as the width of the pool                                                                   

Å! ǎƘŜǇƘŜǊŘΩǎ ŎǊƻƻƪ ŀǘ ƭŜŀǎǘ мн ŦŜŜǘ ƭƻƴƎ

ÅLifesaving equipment must be 
mounted in conspicuous, accessible 
place. In good repair and ready 
condition

Rules & Regulations
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Poolweb Supplies

Source:  NDEE
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Telephones:

An accessible working telephone with 
emergency numbers posted:

Å9 + number if needed

Å Include name and address of 
facility

Rules & Regulations
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First Aid Kit

ÅClass A pools must have all items listed in 
regulations (Title 178 Chapter 2, 2-005.01 #7) 

ÅAll other pool classifications need a basic first 
aid kit

Rules & Regulations
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A bathhouse is required for Class A pools:

ÅDisinfected daily

ÅChecked periodically

ÅLiquid soap (not bar soap) and paper towels 
provided

ÅHot water between 90o F and 115o F

Å90o F to 105o F - single temp showers (showers 
with pull chains)

Rules & Regulations
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ÅALL pools must have ground fault circuit 
interrupts (GFCI) outlets

ÅWater, electricity and people in close 
proximity

Å23 deaths from 2002-2014 from 
electrocutions (Cpsc.gov)

ÅRaleigh, N.C. - 17 year old Lifeguard lost her 
life in 2016 after she was electrocuted. 
Electric company failed to replace faulty 
wiring (Newsobserver.com)

Rules & Regulations
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Indoor pools require:

Å A properly working CO detector if

a gas or propane heater is used

Å In the pool area

Å In the mechanical room

Outdoor Pools:
ÅA properly working CO detector is 

also required in any other enclosed 
mechanical room where there is a gas 
or propane fueled heater

Rules & Regulations

43 43



SANITIZER LEVELS FOR WATER QUALITY IN POOLS

ÅPools shall be maintained at a MINIMUM of 2.0 ppm and 
MAXIMUM of 10.0 ppm free chlorine **

ÅPools shall be maintained at a MINIMUM of 2.0 ppm and 
MAXIMUM of 18.0ppm bromine**

** IMMEDIATE closure items

Rules & Regulations

44 44



SANITIZER LEVELS FOR WATER QUALITY IN SPAS

ÅSpas shall be maintained at a MINIMUM of 3.0 ppm 
and MAXIMUM of 10.0 ppm free chlorine **

ÅSpas shall be maintained at a MINIMUM of 4.0 ppm 
and MAXIMUM of 18.0 ppm bromine**

** IMMEDIATE closure items

Rules & Regulations
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Other Water Quality Levels:

ÅpH shall be maintained between 7.2-7.8 **

ÅCombined chlorine shall not exceed 0.5 ppm **

(if chlorine is used as the disinfectant)

ÅCyanuric acid (if using stabilizer) exceeding maximum level 
of 90 ppm ** (50 ppm for LLCHD and DCHD)

ÅTotal alkalinity shall be no less than 80 ppm

** IMMEDIATE closure items

Rules & Regulations
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ÅTest the sanitizer and pH levels multiple times daily
Å Verify/record levels before pool opening

Å Every 4 hours until closing

ÅTest total alkalinity, combined chlorine and cyanuric 
acid (if using stabilizer) weekly

ÅMust be recorded on log sheet provided by NDEE

ÅRequirements for keeping log sheets may vary. 
Check with local health departments for 
requirements

Rules & Regulations
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Water Clarity

ÅWater must be free of floating and suspended 

materials

ÅWater must be sufficiently clear at all times so the

main drain cover or grate is easily visible in the 

deepest portion of the pool/spa

Å If the drain/grate is not clearly visible, the whole

pool/spa must be closed

Rules & Regulations
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Pool Depth Boundaries

The boundary between the deep and shallow 
must be clearly marked by:

ÅA Line 4 inches wide on floor and up both sides 
of the pool walls

AND ALSO

ÅA safety rope

ÅRope may be removed during lessons, swim 
meets and lap swim if group is supervised

Rules & Regulations
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Depth Markings

ÅDepth markers on tub walls and deck 
required every 25 feet

ÅDepth markers must be plainly visible 
while in the pool

ÅPools with gutter systems may locate 
depth markers on interior walls or fence

Å4 INCH SIZE LETTERS/NUMBERS

Rules & Regulations
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Pool Fixtures/Condition

ÅMaintain the pool tub

ÅSmooth tub surfaces

ÅCracks caulked

ÅHand rails/ladders must be secure - do 
not pull out of pool deck

ÅLadders equipped with slip-resistant 
treads - these require maintenance

Rules & Regulations
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Pool Decking

ÅPool deck must be in good repair with:

ÅNo crack over ¼-inch

ÅNo tripping hazards over ½-inch

ÅNo low spots for standing water

ÅDecks free of bags to allow room for emergency 
person to reach victim

ÅFacilities in poor repair may result in slips or falls 
which can often cause injury and subsequent 
lawsuits

Rules & Regulations
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Facility Fencing/Enclosures                               
The pool shall be completely enclosed:

Å Fence height of at least 6 feet in height

Å No gaps/openings greater than 4 inches

Å During hours of operation, unsupervised entrance areas/gates must not be locked but self-closing 
and self-latching

Å ** Self-closing/self-latching gate**                

Å Recommended latch height at 48 inches

** IMMEDIATE closure item

Rules & Regulations
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Pool/Spa Signage

Å At Class B, C, D, E and F pools where Lifeguard service is not continuously provided, a 
warning sign must be placed in clear patron view that states: ά²!wbLbDτNO 
[LC9D¦!w5 hb 5¦¢¸έin at least 4 inches letters and ά/IL[5w9b ¦b59w ¢I9 !D9 hC мс 
a¦{¢ bh¢ ¦{9 ¢I9 thh[ ²L¢Ih¦¢ !b !5¦[¢ Lb !¢¢9b5!b/9έ ƛƴ ƭŜǘǘŜǊǎ ŀǘ ƭŜŀǎǘ н 
inches

Å Class C (spas) must also display signage that states: άbh hb9 ¦b59w ¢I9 !D9 hC р 
¸9!w{ L{ t9waL¢¢95 Lb ¢I9 {t!έ

Rules & Regulations
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Signage ALL POOLS

ÅPool Regulations/Rules sign must be 
conspicuously posted in the swimming pool areas

Åάthh[ w9D¦[!¢Lhb{έ Ƴǳǎǘ ōŜ ƛƴ п ƛƴŎƘ ƭŜǘǘŜǊǎ

ÅPer State Regulations, the bullet points shown on 
this sign must be stated and displayed

Rules & Regulations
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Signage ALL POOLS

Åά!ǳǘƘƻǊƛȊŜŘ tŜǊǎƻƴƴŜƭ hƴƭȅέ must be displayed on 
chemical storage rooms

ÅStorage rooms must be locked at all times (when 
unoccupied)

Rules & Regulations
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ÅNo food or drinking permitted in the pool itself

ÅWater is allowed in unbreakable containers

ÅFood and drink allowed in unbreakable containers in designated area only

Rules & Regulations
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Pool Construction

Plans and specifications for new or reconstructed pools

ÅMust be prepared by a Nebraska licensed engineer or 
architect

ÅSubmitted to Nebraska NDEE prior to construction

ÅAdditional $1000 for as-built plans

Å In-kind replacement does not applyto diving boards 
installed before June 8, 2004

Rules & Regulations
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Pool Construction/ADA Standards

ÅPlans and specs MUSTbe submitted only if structural modifications to the pool 
are being made

ÅStairs, ramps, transfer walls/stairs

ÅNO plans and specs required for a lift, temporary stairs or ramps

Rules & Regulations
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Pool Construction/ADA Requirements

ADA requires that facilities be readily accessible to, and usable by, individuals with disabilities.

www.ada.gov/pools_2010.htm

800-872-2253 ADA technical help line

Rules & Regulations
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Reasons to close a pool:
1. Sanitizer is not within required range

2. Combined chlorine exceeds maximum level

3. pH is not within required range

4. Cyanuric acid exceeds maximum 90 ppm

5. Pool drain cover is not clearly visible

6. Accessible working phone with emergency numbers posted

7. Safety equipment is not available

8. Lifeguards are not present

9. Pool operator is not present or available

10. Weather conditions are threatening

11. A fecal accident has occurred

12. Excessive dirt, floating matter or objects in pool

13. Gate/door to pool is not self-closing and self-latching

Rules & Regulations 
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ÅCirculationis a closed system in which water is removed and returned to the pool

ÅProper pool circulation is a key to maintaining a healthy pool environment

ÅFiltration is the physical removal of particles through a filtration media

Circulation & Filtration
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Circulation requirements

ÅOperate 24 hours a day

ÅEffective sanitizer dilution

ÅProper sanitizer distribution

Å ¢ƘŜ о /Ωǎ ƻŦ tƻƻƭ /ŀǊŜ

ÅCirculation

ÅChemicals

ÅCleaning (Swimuniversity.com)

Circulation & Filtration
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Circulation

Å Inlet placement and design

ÅCirculation pumps

ÅPool shape and contour

ÅPiping and fittings

ÅSurface and main drain water removal

ÅOther systems such as heaters

Circulation & Filtration
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Gutter systems

Å An effective system aids both circulation and filtration

ÅMaintain proper water levels

ÅRemoves debris

ÅRegular cleaning

Circulation & Filtration
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Skimmers
Å Point source removal

Å Maintain the water level - if too low, skimmer can bottom out 
and suck air into circulation system

Å Removable basket to trap large solids - clogged baskets have 
negative impact

Å CLEAN OUT STRAINERS OFTEN!!

Circulation & Filtration 
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Skimmers

THEY ARE NOT CHLORINATORS!!

Do not add disinfectants directly into 
skimmer baskets

Circulation & Filtration 
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Pool Return Line Jets

ÅReturn lines can be adjusted as needed

ÅModified by changing direction of orifices

ÅIŜƭǇǎ ǘƻ ƳŀƴŀƎŜ Ǉƻƻƭ άŘŜŀŘ ǎǇƻǘǎέ

Better Circulation

Circulation & Filtration 
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Filtration room

1. Inlet Pipes

2. Hair Strainer

3. Pump/Impeller

4. Motor

5. Filters

6. Chemical Feeders (always last!)

7. Return Lines/Pipes

Circulation & Filtration
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Pressurized Filtration system 

ÅPump located ahead of filter

ÅClosed tank

ÅCleaning based on pressures involved 

ÅWatch pressure gauges

ÅReverse flow to clean (usually)

Circulation & Filtration
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Pressurized System

ÅCleaning based on pressures involved

ÅWatch pressure gauges

ÅReverse flow to clean (usually)

ÅSight glass clear

Circulation & Filtration
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Suction (vacuum) Filtration System

ÅPump located behind filter

ÅOpen system

ÅCleaning - physically removing the filter powder

ÅWater pressure gauges

Å Inspect condition of cloth elements - D.E. Filtration
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Filter Media types

ÅSand

ÅGravity

ÅRapid sand

ÅHigh rate sand

ÅDiatomaceous earth

ÅCartridge (have back-up on hand)
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Filter effectiveness

ÅType of filter

ÅSurface area

ÅVelocity of water

ÅCondition of media

ÅParticulates in the water

ÅClean pool regularly to ease demands 
on filters. Vacuum/clean strainers
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Flow Gauge (Required device)

ÅMeasures the actual flow of water 
through the recirculation system in GPM

ÅDetermines turnover rate

Å10-15% inaccuracy

ÅCheck daily!!

ÅFlow meters must be installed, working 
and calibrated regularly

Circulation & Filtration

75

Poolzoom.com

75



Filtration gauges

ÅMust be operational!!

Å Influent and Effluent gauge 
readings are great indicators 
of system effectiveness
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Flow Meters

If the flow rate fluctuates on the flow meter:

Check:

ÅThe skimmer basket

ÅThe pump impeller

ÅThe filter gauges

ÅThe filter media

ÅFor obstructions in the piping or equipment
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Turnover Rate

Å¢ƛƳŜ ƛǘ ǘŀƪŜǎ ŦƻǊ ǇƻƻƭΩǎ ŜƴǘƛǊŜ ǾƻƭǳƳŜ ƻŦ ǿŀǘŜǊ ǘƻ ōŜ ŦƛƭǘŜǊŜŘ

ÅBased on pool volume (L x W x [ave.depth] x 7.5 = total volume) 

ÅTurnover rate equals:

ÅVolume of pool divided by flow rate (from flow meter) divided by 60 

Å60,000 ÷ 300 gpm ÷ 60 = 3 hours 20 minutes
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Turnover Rate

Å If the turnover rate of a pool is too long, pollutant levels will start to build up.

Å If the turnover time is too short, the water will be traveling too fast through the system 
and this will have a negative impact on the effectiveness of the filtration.

ÅKnowing the flow rate and turnover rate and checking them is vitally important to 
proper pool maintenance. (StockwellSafety)
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Whole System Required Volume Turnover Rates:
Å Spray parks with no standing water

Å 30 minutes or less

Å Pool areas Җ2 feet in water depth

Å 1 hour or less

Å Pool areas greater than 2 feet but Җ3 feet in water depth

Å 2 hours or less

Å Pool areas greater than 3 feet but Җ5 feet in water depth

Å 4 hours or less

Å Pool areas >5 feet in water depth

Å 6 hours or less

Circulation & Filtration 

80 80



Water Source

Protect all potable water supplies with:

ÅAn air gap

ÅA back-siphon device - device that only 
allows water to flow in one direction

ÅThese are needed to prevent 
contaminated water from flowing back 
into public water supply
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Å VGB Act Standards - Virginia 
Graeme Baker Act

Å Signed into Law 12-19-2007

Å Graeme Baker - a 7 year old girl who died 
ŦǊƻƳ άǎǳŎǘƛƻƴ ŜƴǘǊŀǇƳŜƴǘ ŘǳŜ ǘƻ ŀ Ŧŀǳƭǘȅ 
ŘǊŀƛƴ ŎƻǾŜǊέ (VGB Act)

Å In 2007, there were 74 pool/spa circulation 
entrapments (Consumer Product Safety Commission)

Entrapment

ÅHair

ÅJewelry 

ÅLimb

ÅWhole body
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VGB Act Standards

Drain covers:

ÅMUSTbe in place and secure

ÅCheck drain cover expiration dates

ÅReplace drain covers at date of 
expiration
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Å All public pools and spas with a single main drain 
όнпέȄнпέύ ƻǊ ƳǳƭǘƛǇƭŜ ŘǊŀƛƴǎ ƭŜǎǎ ǘƘŀƴ о ŦŜŜǘ 
apart, must have an additional anti-entrapment 
device

Å Most common - SVRS (Safety Vacuum Release 
System, Automatic Pump Shut-off System or 
Suction-Limiting Vent System)

Å No pool or spa is safe if a drain cover is broken, 
missing or cracked. The pool/spa must be closed 
until repairs can be made (VGB Pool and Spa Safety Act)
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