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Water Program Obstacles

• The modern bird

• Water Supply/Management  

• Between Flock- Line Cleaning

• Sanitizers

• Daily program consistency

• Monitoring 



Modern birds require:

more and better quality water
Water Usage/1000 Broilers
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Poultry drinking systems manage 

water differently from human water 

supplies



Water is Perfect Carrier 

of Health Challenges 

• Production drinking systems easily 

contaminated 

– Water is slow moving/warmed

– Water systems/lines have locations which 

promote microbial growth

– Water can contain food the organisms need

– Nutrients added for the birds 

Thought:  Bird respiratory system-warm moist 

tube-water line warm moist tube-very similar



Water 

storage 

impacts 

quality



Inspect, secure, protect and treat  

to reduce contamination



Water Sanitation is An Insurance Policy

• Water supplies are like flies and rodents-can harbor almost EVERY pathogen 
challenge 

• Short list of pathogens isolated from poultry water supplies
– Cholera/Bordetella

– Pseudomonas

– E. coli

– Campylobacter

– Klebsiella pneumoniae

– Avian Influenza

– Salmonella (1700 species)

– Staph, Strep. ………. 

• City water/Reverse Osmosis water
– No guarantee water is pathogen free-

the nature of poultry operations invites recontamination

– No guarantee water will remain pathogen free

• Dirty water systems means biofilm- a place for pathogens to thrive



Proven Facts 

• Clean pipes can rebuild biofilm in 3-5 days 

if poor water quality is present

– Therefore crucial to go beyond just line 

cleaning, need to have a “preservative” level 

of cleaner introduced post cleaning

• If E. coli is introduced into the water supply 

it can incorporate into the biofilm



Regulators 

Still Opportunities

2002-when we didn’t know 

about line cleaning

2015-even after line cleaning



Total Bacteria

Inexpensive Quality Assurance Test 

>10,000 cfu/ml-potential problem

Farm

Source End of Line in 

Poultry Barn

colony forming units of Bacteria/ml

A 2,700 26,600

B 203,000 2,340,000

C 0 4,775,000

D 0 0



Test Water:

Source and 

where the birds are drinking

Farm Name Source
Sample 

#
Drip/Swa

b
APC 

(aerobic) Yeast Mold E. Coli
Colifo
rms

(CFU/ml)

BP Well 1 538 Drip 24,100 0 18 0 0

CH Well 539 Drip 2,010 0 0 0 0

CH House 4 540 Drip 113,000 0 1 0 0

Smith 541 Drip 535,000 0 2 0 0

Branch Well 542 Drip 714,000 0 1 0 0

Branch House 2 543 Drip 355,000 0 1 0 15

FW Well 1 544 Drip 80 0 0 0 0

FW Well 2 545 Drip 83 0 0 0 0

FW Well 3 546 Drip 8 2 2 0 0

FW Well 4 547 Drip 15 2 2 0 0



Line Swab Procedure

A drip sample may not always reflect what is living 

in the lines-swab inside of the line at end of line



Swab Type Makes A Difference

Sponge Swab
Q-tip swab

Tested inside of line leaving the medicator tank

Loaded with Bordetalla



Drip Versus Swab Sampling

for Evaluating Water Lines
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Monitoring Water System 

Tool to Identify 

Weaknesses and What Works

Source Drip/Swab

APC 
(aerobi

c) Yeast Mold E. Coli
(CFU/m

l)

House 1 Drip 20 0 0 0
House 1 Swab 154,000 0 11 0
House 2 Drip 1 0 0 0
House 2 Swab 9,100 0 7 0

House 3- Control Room Drip 1 0 0 0
House 3- End of Line Drip 72 3 1 0

House 3 Swab 291,000 310 290 0
House 4 Drip 1 0 0 0
House 4 Swab 1,130 675 65 0
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Water  Systems Must Be Cleaned Right!

But what does that involve?

Line cleaned with acid Line cleaned with 3% ProxyClean



Product Evaluation:  Bacteria  Results
total bacteria/ml of water

Treatment Pre Clean

Post Clean

4 Hours

Post Clean

24 Hours

Control 1,202,000 977,200 2,691,500

Bleach  3% 660,700 832 813

Citric Acid 36,307,800 33,113,100 21,379,600

CID 2000-2%
20 % H2O2 with PAA

7,943,200 100 <1

ProxyClean 1%
50% H2O2

1,659,500 12,300 316

ProxyClean 3% 537,000 457 <1



For most farms, 

optimal water is not complicated

• Step One-Clean the System
– Clean the lines when no animals are present-reduces the biofilm 

(hard for pathogens to hide when there is no protection

– Use the right cleaning dosage for optimal effectiveness

• Step Two-Keep it Clean
– Follow line cleaning with a sanitizer level safe for animals-

This prevents biofilm regrowth during low/no flow

– Ideal-is a stabilized product

• Step Three-Have an Insurance Program
– Implement a daily water sanitation program- Goal 

should be 24/7

– But anything is a start



Water Line Cleaning Essentials

• The right concentration of an effective cleaner left the proper amount 
of time is the key to success
– Improper cleaner concentration or not leaving long enough are both 

failures

• Cleaning the whole system is essential
– Water lines

– Standpipes

– Regulator

– Distribution pipes

• There are lots of great products, DOCUMENT which one is best for 
your operation(s)
– Collect swabs pre and post cleaning

• Flush the  system post cleaning with sanitizer the birds can drink
– This helps kill any bugs that survived line cleaning



Qwik-Blend 3% Pump

• Pulls a strong 

vacuum 

• 3% Tip pre-installed

– Injects 3.75 ounces to 

every gallon

• Heavy duty high flow  

hoses-won’t collapse

• Accurate dosage at 

lower psi (<40 psi)



Clean Regulators

• Cleaning regulators 

and standpipes are 

key for success

• Make sure regulators 

are not in flush mode

• Make sure stand 

pipes are working



Important to activate the drinkers



Use swabs to confirm system 

cleaning is effective

Farm Name Drip/Swab

APC 

(aerobic) Yeast Mold

E. 

Coli

Colifor

ms

(CFU/ml)

Diamond Swab 2 0 6 0 0

Dogwood Swab 323 0 0 0 0

East Swab 87 3 2 0 0

Smith Swab 202,000 0 4 0 0



Even good products have limits

in tough situations

Product Pre Bacteria 48 Hours later

ProxyClean 3% 155,000 530

ProxyClean 3% 579,000 43,000

ProxyClean 3% 603,000 10,200

ProxyClean 3% 164,000 23,3000

Flush system with a sanitizer the birds 

can drink to finish the job!!



During Production Cycle

Flush Waterlines to Reduce Bacteria

(Aerobic Bacteria-colony forming units/ml) 

Treatment Dosage Pre Post
Residual

ppm

Control City water flush 1,326,900 2 0.6

ProxyClean
8 oz/5 gal stock

H2O2 1,674,300 207 40

BruClean

6.7 g tablet/gal 
stock

Chlorine 326,419 <1 3.4

GenEon
highest setting

Chlorine 92,170 0 40



Water Sanitation

• Chlorine great sanitizer but     
not perfect

• Affected by:
– pH, best pH is 4.0 to 7.0

– Low concentration bacteria will live

– Water temperature, 18.9 C> loses 
effectiveness

– Turbidity (dirty water)

– Short exposure time, will not work

– Growth stage and type of bacteria 
present

– Age/ storage conditions of bleach

Misuse of chlorine 
results in resistant 
organisms



How pH Affects Chlorine 

Ratio of Hypochlorous Acid to Chloric Ion
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What Form is Your Chlorine?

• Hypochlorus acid is 80-300 times more 

effective as a sanitizer  than chloric ion

• Free chlorine not considered effective 

unless it is 85 % Hypochlorus acid



Birds Tolerant of Low pH 

42-Day Male Broiler Weights
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Impact of pH on 42-Day    

Male Broiler Feed Conversion
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Effect of Drinking Water pH on 

Broiler Digestive Tract 

pH
3 4 5 6 Control

Crop 4.33c 4.34c 4.62b 4.95b 5.57a

Gizzard 3.62 3.72 3.70 3.95 4.16

PWT, sodium bisulfate, used to adjust water pH



Effect of pH on Bacterial Growth

pH E. coli Salmonella Clostridium

6.4 ++++ ++++ ++++

6.0 +++ +++ ++++

5.8 ++ ++ ++++

5.4 + + +++

5.0 - + ++

4.5 - - +

4.0 - - -

Roney et al., Alabama:  The more “+” the better the bacteria grows



Water Acidification Alone 

May Not Control Microbes 

Product pH APC Count

CFU/ml

Control 8 8.2 mil

Citric 

Acid

7 5.6 mil

CA 6 4.4 mil

CA 5 4.0 mil

CA 4 2.3 mil

5 minute exposureCertain bacteria and fungus need  acid environment



Probiotics and Organic Acids adding new challenges



Optimize value of injection technology 

• Peristalic pumps great 

tool

• BUT they do not promote 

uniform mixing of 

products into water 

• Two injectors too close 

without mixing can cause 

chlorine loss/gas off

Separation of the injectors should be 

30x the width of the pipe size

Create a mixing chamber after first 

injection

injector 1                               injector 2

__|____                          __|_____

_____________   







pH, ORP, Total and Free CL

pH ORP T Cl Free Cl APC

6.86 20 0 0 1,250,000

6.47 425 5 2.5 <10

5.85 540 5 2.5 <10

5.17 615 5 2.5 <10

3.91 705 5 2.5 <10

Bleach 8 oz/gallon stock  then 1:128 

PWT used to adjust pH 



Correlation between ORP and bacteria

Contact time improves chlorine efficacy
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Manage Chlorine to Optimize Value

• Chlorine products limited stability

• Keep chlorine container sealed

• Use chlorine concentrate within 

4-6 weeks

• Consider using smaller volumes 

to reduce loss of chlorine 

efficacy

• Do not expose chlorine to 

sunlight-dark/black hoses



Chlorination 

• Goal- 2-4 ppm Free Chlorine

– Target- same reading beginning/end of line

• May need more for disease control or problem 

farms

• Cleaner the system- less required

• Check- total and free chlorine

– Once these two numbers are the same reading, 

system is clean

• Chlorine smell- chlorine-organic by-products

– Chlorine reacting with organic material present

• High chloride levels – chlorine may not be 

best sanitizer choice



What to test when using chlorine

• Measure chlorine residual and ORP

• Only measuring ORP- can lead to over 

chlorination particularly when chlorine 

sources have lost their potency

• Only measuring chlorine                            

residual can lead to poor 

bacteria control



Stay on top of Water Sanitation 

so if it fails, you catch it quick!!

2 week old birds

Lines were clean when flock started
Sample 

Location

Sanitizer

Residual

Bacteria 

levels

CFU/ml

Barn 2 Ante 

Room

3.4 ppm Cl 0

Barn 2 EOL 3.4 ppm Cl 0

Barn 3 Ante 

Room

0 ppm CLO2 42

Barn 3 EOL 0 ppm ClO2 179,000



Hach Testing Kits-

Chlorine and Chlorine Dioxide

Good Monitoring Tool



Hydrogen Peroxide

• Target- 25-50 ppm 
residual in drinking 
water

• Good for sanitizing 
pond or river water-
controls taste issues/no 
chlorine by-products

• Not as good at oxidizing 
iron and manganese

• Can be dangerous to 
store and handle, 
flammable

• Effectiveness 
deteriorates with 
storage

• Stabilized products like 
Proxy Clean/CID last 
longer 



5 Day Residual for Different H2O2

Products   
(ppm or mg/l) 

Products, stock concentration Day 0 Day 1 Day 2 Day 3 Day 4 Day 5

50% stabilized , 16 ml/l 79.0 76.7 64.2gh 58.6hijk 55.5klm >50lmn

20% stabilized , 16 ml/l 44.4 37.1 32.9 27.0 26.3 >10

34 % stabilized , 16 ml/l 53.5 49.6 41.2 36.5 32.6 >10

28%  non-stabilized, 16 ml/l 36.3 34.1 26.6 22.1 19.2 >10

Each product was mixed at the concentration shown then 

added at a rate of 1 ml to 128 ml of drinking water

Stabilized hydrogen peroxide can be a good sanitizer

during low water flow



Monitor and Document

Have a sign off document to check water sanitation

This starts the habit

Injectors fail and a good monitoring program 

will limit the time water is unprotected



The Watkin’s Water Recipe

• Accept that water can create risks for your birds

• Prepare a strategy to reduce/eliminate water challenges

• Know your challenges
– Minerals

– Bacteria

• Verify that your strategy is effective-microbial testing

• Use between flock line cleaning to minimize  challenges

• Utilize a daily water sanitizer best suited for the operation
– Compatible with water

– Easy to use

– Easy to monitor

– Cost effective-in the scheme of things

• Monitor program and verify


