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UNITED STAT'ES iNVIRONMENTAL PROTECTION AGENCY 

Donna L. Butler 
PPG Industries, 
One PPG Place -
Pittsburgh, PA 

Inc. 
36 W 
15272 

Subject: PPG Calcium Hypochlorite Tablets 
EPA Registration No. 748-295 
Your Amendment Dated October 22, 1993 

Dear Ms. Butler: 

This is in response to your addition of the supplemental 
booklet to the product labeling. 

The amendment referred to above, submitted in connection 
with registration under the Federal Insecticide, Fungicide, and 
Rodenticide Act, as amended, is acceptable subject to the 
comments listed below. A stamped copy of the labeling is 
enclosed for your records. 

1. In the supplemental booklet, under "Agricultural 
Uses," in the "Poultry Plants" section (page 6 in the draft), in 
the instructions for treating poultry dressing areas, move the 
"10 minutes" contact-time instruction from the pre-cleaning 
sentence to the next sentence. (I.e., the 10-minute contact time 
applies to disinfection, not to pre-cleaning.) 

2. Submit five (5) copies of your fOinal printed labeling 
before you release the product for shipment bearing the amended 
labeling • 

If you have any questions about these comments, please call 
Wallace Powell at 703-305-6938. 

Enclosure 

_ ................. ............... - .••...•.•.•....•. 

............•.•. . ..•.•...•..•••.. ..•....•......... 

Sincerely, 

(il 
Ruth G. Douglas 
Product Manager 32 
Antimicrobial Program Branch 
Registration Division (7505C) 

COIICUUIMalS 

................ . ...•............ ................. .. _ ............. 

................ ................... . .............•. . .. __ ....... -. ................ 
. ..•....•........ 
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PPG CALCIUM HYPOCHLORITE TABLETS 

EPA Reg. No. 748- £Ol

EPA Est. No. 2312-PA-1 

KEEP OUT OF REACH OF CHILDREN 
DANGER 

ACTIVE INGREDIENT: Calcium Hypochlorite. .. 65% 
INERT INGREDIENTS: •••..••••.••. 35% 
65% Available Chlorine 

Manufactured by 
PPG INDUSTRIES, INC. 
One PPG Place 
Pittsburgh, PA 15272 
ilJE:T ""'T'. 100 \ Io~ . 
Emergency Telephone Number: Natrium, WV (304) 843-1300 

PRECAUTIONARY STATEMENTS-
HAZARDS TO HUMANS AND DOMESTIC ANIMALS -
DANGER! * Highly Corrosive * Causes Skin and Eye Damage * May be Fatal if 
Swallowed * Irritating to Nose and Throat * Wear goggles or face shield and rubber 
gloves when handling. Avoid breathing dust. Remove and wash contaminated 
clothing and shoes before reuse. 

PRACTICAL TREATMENT (First Aid): EYE/SKIN CONTACT: Flush with plenty of 
water for at least 15 minutes, while removing contaminated clothing and shoes. For 
eye contact, get immediate medical attention. If skin irritation occurs, get medical 
attention. INHALATION: Remove to fresh air. If signs of irritation or discomfort 
occur, take immediately to a hospital or physician. SWALLOWING: If swallowed, 
drink large quantities of water. Do not induce vomiting. Take immediately to a 

, 

\ 

hospital or physician. If vomiting occurs, administer additional water. If unconscious, 
or in convulsions, take immediately to a hospital. Do not attempt to induce vomiting or 
give anything by mouth to an unconscious person. 

ENVIRONMENTAL HAZARDS: This pesticide is toxic to fish and aquatic organisms. 
Do not discharge effluent containing this product into lakes, streams, ponds, est'Rries, 
oceans or public waters unless this product is specifically identified €>hd· dddresa.;.d in 
an NPDES permit. Do not discharge effluent containing this product;to's~wer systems 
without previously notifying the sewage treatment plant authority. FOr' iJt,Ji;janee' . 
contact your State Water Board or Regional Office of the EPA. .. 
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PHYSICAL AND CHEMICAL HAZARDS: Strong oxidizing agent! Mix only with 
water. Use only a clean, dry utensil made of metal or plastic each time product is 
taken from the container. Do not add this product to any dispensing device 
containing remnants of any other product. Such use may cause violent reaction 
leading to fire or explosion. Contamination with moisture, acids, organic matter, 
other chemicals or easily combustible materials such as petroleum or paint products 
may start a chemical reaction with generation of heat, liberation of hazardous gases 
and possible generation of a fire or explosion. In case of contamination or 
decomposition, do not reseal container. If possible isolate container in open air or 
well-ventilated area. Rood with large volumes of water, if necessary. 

STORAGE AND DISPOSAL: Read before using. Keep in original container in a cool, 
dry, well-ventilated place. Keep container closed when not in use. Keep away from 
heat sources, sparks, open flames and lighted tobacco products. Use only a clean, 
dry utensil made of metal or plastic each time product is taken from the container. 
Container Disposal - Do not reuse container. Residual material remaining in empty 
container can react to cause fire. Thoroughly flush empty container with water then 
destroy by placing in trash collection. Pesticide Disposal - Wastes resulting from the 
use of this product may be disposed of on site or at an approved waste disposal 
facility. Do not contaminate water, food, or feed by storage or disposal. In Case of 
Fire - Drench with water. Calcium hypochlorite supplies oxygen; therefore, attempts 
to smother fire with a wet blanket, carbon dioxide, or a dry chemical extinguisher are 
ineffective. In Case of Spill or Leak - Use extreme caution. Contamination may 
cause fire or violent reaction. If fire or reaction occurs in area of spill, douse with 
plenty of water. Otherwise sweep up spilled material, using a clean, dry shovel and 
broom and dissolve spilled material in water. Then immediately use sol'ution as 
directed. 
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DIRECTIONS FOR USE: It is a violation of Federal law to use this product in a 
manner inconsistent with its labeling. 

DISINFECTION OF DRINKING WATER (Potable Water): 

PUBLIC SYSTEMS - Mix a ratio of 1 ounce of this product to 6000 gallons of water. 
Begin feeding this solution with a hypochlorinator until a free available chlorine residual 
of at least 0.2 ppm and no more than 0.6 ppm is attained throughout the distribution 
system. Check water frequently with a chlorine test kit. Bacteriological sampling must 
be conducted at a frequency no less than that prescribed by the National Interim 
Primary Drinking Water Regulations. Contact your local Health Department for further 
details. 

INDIVIDUAL SYSTEMS - Dug Wells - Upon completion of the casing Qining) wash the 
interior of the casing (lining) with a 100 ppm available chlorine solution using a stiff 
brush. This solution can be made by thoroughly mixing 1 ounce of this product into 
40 gallons of water. After covering the well, pour the sanitizing solution into the well 
through both the pipe sleeve opening and the pipeline. Wash the exterior of the pump 
cylinder also witil the sanitizing solution. Start pump and pump water until strong odor 
of chlorine in water is noted. Stop pump and wait at least 24 hours. After 24 hours 
flush well until all traces of chlorine have been removed from the water. Contact your 
local Health Department for further details. 

INDIVIDUAL WATER SYSTEMS - Drilled, Driven & Bored Wells - Run pump until water 
is a free from turbidity as possible. Pour a 100 ppm available chlorine sanitizing 
solution into the well. This solution can be made by th9roughly mixing 1 ounce of this 
product into 40 gallons of water. Add 5 to 10 gallons of clean, chlorinated water to 
the well in order to force the sanitizer into the rock formation. Wash the exterior of 
pump cylinder with the sanitizer. Drop pipeline into well, start pump and pump water 
until strong odor of chlorine in water is noted. Stop pump and wait at least 24 hours. 
After 24 hours flush well until all traces of chlorine have been removed from the water. 
Deep wells with high water levels may necessitate the use of special methods for 
introduction of the sanitizer into the well. Consult your local Health Department for 
further details. 

INDIVIDUAL WATER SYSTEMS - Rowing Artesian Wells - Artesia~ wells generally do 
not require disinfection. If analyses indicate persistent contamination, the well sl-.o\.lld 
be disinfected. Consult your local Health Department for further de~ail~. I 
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EMERGENCY DISINFECTION - When boiling of water for 1 minute is not practical. 
water can be made potable by using this product. Prior to addition of the sanitizer. 
remove all suspended material by filtration or by allowing it to settle to the bottom. 
Decant the darified, contaminated water to a clean container and add 1 grain of this 
product to 1 gallon of water. One grain is approximately the size of the letter ·0' in 
this sentence. Allow the treated water to stand for 30 minutes. Properly treated water 
should have a slight chlorine odor, if not, repeat dosage and allow the water to stand 
an additional 15 minutes. The treated water can then be made palatable by pouring it 
between clean containers for several time!:;. 

SANITIZATION OF NONPOROUS FOOD CONTACT SURFACES 

RINSE METHOD - A solution of 100 ppm available chlorine may be used in the 
sanitizing solution if a chlorine test kit is available. Solutions containing an initial 
concentration of 100 ppm availaole chlOrine must be tested and adjusted periodically 
to insure that the avai!able chlorine does not drop below 50 ppm. Prepare a 100 ppm 
sanitizing solution by thoroughly mixing 1 ounce of this product with 40 gallons of 
water. If no test kit is available, prepare a sanitizing solution by thoroughly mixing 1 
ounce of this product with 20 gallons of water to provide approximately 200 ppm 
available chlorine by weight. Clean eqUipment surfaces in the normal manner. Prior 
to use, rinse all surfaces thoroughly with the sanitizing solution, maintaining contact 
with the sanitizer for at least 2 minutes. If solution cont ... ns less than 50 ppm available 
chlorine. as determined by a suitable test kit, either discard the solution or add 
sufficient product to reestablish a 200 ppm residual. Do not rinse equipment with 
water after treatment and do not soak equipment overnight. Sanitizers used in 
automated systems may be used for general cleaning but may not be reused for 
sanitizing purposes. 

IMMERSION METHOD - A solution of 100 ppm available chlorine may be used in the 
sanitizing solution if a chlorine test kit is available. Solutions containing an initial 
ccncentration of 100 ppm available chlorine must be tested and adjusted periodically 
to insure that the available chlorine does not drop below 50 ppm. Prepare a 100 ppm 
sanitizing solution by thoroughly mixing 1 ounce of this product with 40 gallons of 
water. If no test kit is a"ailable, prepare a sanitizing solution by thoroughly mixing 1 
ounce of this product with 20 gallons of water to provide apprOximately 200 ppm 
available chlorine by weight. Clean equipment in the normal manner. Prior to use, 
immerse equipment in the sanitizing solution for at least 2 minutes and allow the 
sanitizer to drain. If solution contains less than 50 ppm available ch'ori"lE', as 
determined by a suitable test kit, either discard the solution or add ~ufficfdnt product to 
reestablish a 200 ppm reSidual. do not rinse equipment with water after :reatrnent. 
Sanitizers used in automated systems may be used for genecal cleaning but 011:1)' pot 
be reused for sanitizing purposes. .. ~ ... 
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. FLOW/PRESSURE METHOD - Disassemble equipment and thoroughly clean after use. 
Assemble equipment in operating position prior to use. Prepare a volume of a 200 
ppm available chlorine sanitizing solution equal to 110% of volume capacity of the 
equipment by mixing the product in a ratio of 1 ounce product with 20 gallons of 
water. Pump solution through the system until full flow is obtained at all extremities, 
the system is completely filled with the sanitizer and all air is removed from the system. 
Close drain valves and hold under pressure fer at least 2 minutes to insure contact 
with all internal surfaces. Remove some cleaning solution from drain valve and test 
with a chlorine test kit. Repeat entire cleaning/sanitizing process if effluent contains 
less than 50 ppm available chlorine. Rinse system "it! I I"oteble watel plior te use. 

c.~crt/t 
CLEAN-IN-PLACE METHOD - Thoroughly clean equipment after use. Prepare a /" D-{-tk.':e. 
volume of 200 ppm available chlorine sanitizing solution equal to 110% of volume/with t'fJfl0li 
20 gallons of water. Pump solution through the system until full flow is obtained at all ';'I~'" 
extremities, the system is completely filled with the sanitizer and all air is removed from ~ "~ 
the system. Close drain valves and hold under pressure for at least 10 minutes to I ~'" 
insure contact with all internal surfaces. Remove some cleaning solution from drain .~ "" ~, 
valve and test with a chlorine test kit. Repeat entire cleaning/sanitizing process if ~"'~ 
effluent contains less than 50 ppm available chlorine. Rinse system 'NitA ~eteble water 't'f" 
,:lFier to I::Jse. 

SPRAY/FOG METHOD - Preclean all surfaces after use. Use a 200 ppm available 
chlorine solution to control bacteria, mold or fungi and a 600 ppm solution to control 
bacteriophage. Prepare a 200 ppm sanitizing solution of sufficient size by thoroughly 
mixing the product in a ratio of 1 ounce product with 20 gallons of water. Prepare a 
600 ppm solution by thoroughly mixing the product in a ratio of 3 ounces product with 
20 gallons of water. Use spray or fogging equipment which can resist hypochlorite 
solutions. Always empty and rinse spray/fog equipment with potable water after _~ 
Thoroughly spray or fog all surfaces until wet, allowing excess sanitizer to drain .. 
Vacate area for at least 2 hours. Prior to using equipment, rinse all surfaces @.ateCi 
with a 600 ppm solution with a 200 ppm solution. 

SANITIZATION OF POROUS FOOD CONTACT SURFACES llts, .fAllUn CIP() 
• RINSE METHOD - Prepare a ~:i~~!) solution by thoroughly mixing 3 ounce~.oI,thiS 

product with 20 gallons of water. to previae apJ3Fgx=:,~ ~~m available et:lleFine 
.by weigAt. Clean surfaces in the normal manner. P>riQ;;o_, Inse all surface~ 
thoroughly with the s%flrtMR?! solution, maintaining contact witR tf:1e £aR~ttzer f~~t 
~,~:~:~. ;;' " •• qo;~"e'. WO" wma aile ..... mont and do not ,oak ~u~~ ~ 

((1fe1>41"e ~ ObOfP"'" sa.t'\ITIUl SO{V'/-iot'\ 106 ~rO'JCy./~ '\ ~ ~~~~ , lJ.d f & t.p~~~,. / 
1YI1J.I"fr I OVr1c.e of flu'} f W' /vlth 0 .4-.ulOh~ (f7 '1I'''~~r..;..''1 
W~e.f. pr1bf t" iJ~Ir\~ ~"'fMfJff, r1rL>e alY ~f~(:'7 ~I\.~'f/ 
WI th a. ;;'00 prY") u~ ttda..hll clJorlo(lt' 101 {/ ft?Tl , Do no 
(' I" -:>e 
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IMMER ION METHOD - Prepare a s9Aiti2ltlg solution by thoroughly mixing, in an 
immersio tank, 3 ounces oi this product with 20 gallons of water, Ie flFO'/ido 

. .,. . Clean equipment in the normal 
manner. Prier to t:l89, immerse equipment in the.sanruZfng solution for at least 2 
minutes and allow the sanitizer to drain. RiAse eqtli,,",e~l't .. atel after beabllellt:- :t J,,;. 

Do t\ot- nW'\~~ ~ c::l~ h6\-~ ~"'f'"eJ'\ o&JUIl' q .• 
SPRAY/FOG METHOD - Preclean all surfaces after use. Prepare a 600 ppm available 
chlorine sanitizing solution of sufficient size by thoroughly mixing the product in a ratio 
of 3 ounces product with 20 gallons of water. Use spray or fogging equipment which 
can resist hypochlorite solutions. Always empty and rinse spray/fog equipment with 
potable water after use. Thoroughly spray or fog all surfaces until wet, allowing 
excess sanitizer to drain. Vacate area for at least 2 hours. Prior to using equipment. 
rinse all surfaces with a 200 ppm available ;hlorine solution. Prepare a 200 ppm 
sanitizing solution by thoroughly mixing 1 ounce of this product with 20 gallons of 

) water. 

) 

SANITIZATION OF NONPOROUS NON-FOOD CONTACT SURFACES 

RINSE METHOD - Prepare a sanitizing solution by thoroughly mixing 1 ounce of this 
product with 20 gallons of water to provide approximately 200 ppm available chlorine 
by weight. Clean equipment surfaces in the normal manner. Prior to use, rinse all 
surfaces thoroughly with the sanitizing solution, maintaining contact with the sanitizer 
for at least 2 minutes. Do not rinse equipment witn water after treatment and do not 
soak equipment overnight. 

IMMERSION METHOD - Prepare a sanitizing solution by thoroughly mixing, in an 
immers:vn tank, 1 ounce of this product with 20 gallons of water to provide 
approximately 200 ppm available chlorine by weight. Clean equipment in the normal 
manner. Prior to use, immerse equipment in the sanitizing solution for at least 2 
minutes and allow the sanitizer to drain. Do not rinse equipment with water after 
treatment. 

SPRAY/FOG METHOD - Preclean all surfaces after use. Prepare a 200 ppm available 
chlorine sanitizing solution of sufficient size by thoroughly mixing the product in a ratio 
of 1 ounce product with 20 gallons of water. Use spray or fogging equipment which 
can resist hypochlorite solutions. Prior to using equipment, thoroughly sPfay or fog all 
surfaces until wet, allowing excess sanitizer to drain. Vacate area for at le~st 2 h::~rs. 

t , 

\ 



. ) 

) 

DISINFECTION OF NONPOROUS NON-FOOD CONTACT SURFACES 

RINSE METHOD - Prepare a disinfecting solution by thoroughly mixing 3 ounces of 
this product with 20 gallons of water to provide approximately 600 ppm available 
chlorine by weight. Clean equipment surfaces in the normal manner. Prior to use, 
rinse all surfaces thoroughly with the disinfecting solution, maintaining contact with the 
solution for at least 10 minutes. Do not rinse equipment with water after treatment and 
do not soak equipment overnight. 

IMMERSION METHOD - Prepare a disinfecting solution by thoroughly mixing, in an 
immersion tank, 3 ounces of this product with 20 gallons of water to provide 
approximately 600 ppm available chlorine by weight. Clean equipment in the normal 
manner. Prior to use, immerse equipment in the disinfecting solution for at least~1~. ~~ 
minutes and allow the solution to drain. Do not rinse equipment with· water after ~ 

treatment. . ~ ~ 

SANITIZATION OF POROUS NON-FOOD CONTACT SURFACES ~~ ~~ ..,,-IT ..... , 
. .." , 

RINSE METHOD - Prepare a sanitizing solution by thoroughly mixing ~ouncesY.lf;.:j thi<i. 
product with 20 gallons of water to provide approximately 600 ppm available chlltID~ 
by weight. Clean equipment surfaces in the normal manner. Prior to use, r.inse all 
surfaces thoroughly with the sanitizing solution, maintaining contact with the·sanitizer 
for at least 2 minutes. Do not rinse equipment with water after treatment and do not 
soak equipment overnight. 

• IMMERSION METHOD - Prepare a sanitizing solution by thoroughly mixing, in an 
immersion tank 3 ounces of this product with 20 gallons of water to provide 
approximately 600 ppm available chlorine by weight. Clean equipment in the normal 
manner. Prior to use, immerse eqUipment in the sanitizing solution for at least 2 
minutes and allow the sanitizer to drain. Do not rinse equipment with water after 
treatment. 

SPRAY/FOG METHOD - After cleaning, sanitize non-food contact surfaces with 600 
ppm available chlorine by thoroughly mixing the product in a ratio of 3 ounces of this 
product with 20 gallons of water. Use spray or fogging equipment which can resist 
hypochlorite solutions. Always empty and rinse spray/fog equipment with potable 
water after use. Prior to using equipment, thoroughly spray or fog all surfaces until 
wet, allowing excess sanitizer to drain. Vacate area for at least 2 hours. 

.... "' .... 

OTHER CALCIUM HYPOCHLORITE USES: Calcium Hypochlorite ·s cds'J used .n the 
sanitization of water systems, municipal water mains, sewage and in.:lvsli:al Wr.S~A 
treatment, pulp bleaching, sanitization in the food industry, restaurants, dairies, end 
hospitals, odor and taste control in potable water systems, algae COl hi til in industl idl 
cooling water systems, and general industrial sanitization. For speci:i: :i~erature on 
these and other accepted uses, write to PPG INDUSTRIES, INC., One PPG Pli:l-::~, 
Pittsburgh, PA 15272. \ 

( I[Sf iYlltlal[ Can] 
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USE INSTRUCTIONS FOR PPG 3" CAL-HYPO TABLETS 

1 • Install the PPG chlorinator per the instruction 
manual. " 

2. 
3. 
4. 

Load tablets into the PPG Chlorinator. 
Determine the water ~low rate of your system in gpm. 
Determine the chlorine demand of your system. 
a. When you know the ppm chlorine demand reQUi1J~~~ 

calculate the lbs/hr chlorine delivery by th ~ _._~#. 
following: ~ _~" 

water flow (gpm) x ppm Chlorine Demand x 0.0005 ~.. . .. t'i-~I{,f~ 

b. 

c. 

= lbs/hi- chlorine ~ t# , fb~£"""" 6...' 

4 "'rl-J rv . ~ . ., '!of If you are currently using chlorine gas, 
calculate usage on a lbs/hr basis. 
If you are currently using sodium 
hypochlorite, calculate the usage as (at lOS 
strength): 

gallons/hr = lbs/hr chlorine 

?;f\.v.: 

5. From the chart below, determine the flow rate of 
water necessary through the chlorinator. Multiple 
chlorinators may be used for" higher delivery rates. 

0 

6. Determine that there is a chlorine residual 
(i.e., 0.5 ppm for drinking water) in the water 
stream that meets requirements. 

7. Operate the chlorinator per the instruction manual. 

PPG 3-inch Calcium Hypochlorite Tablet Delivery 
Graphs below are representative of average tested 
delivery values. Multiply the lbs/hr Chlorine delivered 
by 1.5 to determine the lbs/hr of tablets used. 
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PPG Chlorinating Systems 
Industrial A1>PI;~.at;ons 
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PPG 3-inch WHITE 
Calcium Hypochlorite ••• 

-.<0 ... , •• 

~~:........j Tablets I--'---'-c..:.........:;~m:r-~~_-..-/ 
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The PPG Chlorinating System consists of the patented PPG Chlorinators 
and PPG 3-inch Calcium Hypochlorite tablets. The PPG Chlorinating System is 
the new workhorse in automatic chlorination. This bulletin will introduce a wide 
range of system applications and installations to suit most sanitizing needs. 

PPG Industries is committed to producing quality products which fully 
meet the needs of our customers. If your application is not listed here, please 
contact our technical service staff to determine how we can serve you. 

Water Treatment: 

Approved Uses 

The PPG Chlorinating System consists 
of the PPG Chlorinators used in 

conjunction with PPG 3-inch WHITE 

J/~'b 

Cooling Water 
Drinking Water 
Potable Water 
Well Water Systems 
Waste Water 

Calcium Hypochlorite Tablets '\ 

Cooling Tower systems 

Food Processing Plants: 
Canneries 
Poultry Processing Plants 
Meat Processing Plants 
Harvested Fruits & Vegetables 
Dairy Industries 

Beverage Plants: 
BrewerieslWineries 
Carbonated Beverage Plants 
Cider & Fruit Juice Plants 

\ 

Recommended uses are for water treatment. 
industrial and food processing ap~ 

• USDA approved ~ses: ~~~ 
G-4. G-S. G-7. D-2 & Q-4. '\ ~~ 

• Kosher approved ..,> Q~"" 
.,.~ t-v-..... 

• Meets AWWA standards ~1. i;~ ()~ '7 
~~~"'(f v 

• EPA Reg. # 748·138 ~l'\lA () 
• NSF Standard 60 (pending) 

-\. 
For. ,more information about PPG\ 

Chlf.irinaiing Systems, call (8~21~2025 . . \ .. 
, 

, 
, ' 
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Advantages ofPPG ,ChlQril;lCrtillg Syst~fNS 
The PPG chlorinating system is designed to provide accurate, consistent and con

trolled delivery of calciwn hypochlorite (65% Available Chlorine) for a wide range of 
sanitization and water treatment applications. PPG chlorinators do not require electrical 
power, nor do they have any moving parts or small orifices. As a result of this patented 
design, the PPG delivery system is reliable to operate and requires very low maintenance. 

Safety: 
- No dangerous Chlorine gas releases 
- No dangerous and corrosive liquid handling or potential for spills 
- No odor during operation (Only minimal odor during filling procedure) 

Maintenance: 
- No chlorine gas corrosion 
- No liquid bleach corrosion 
- No leaching of metals from pumps, filters, 

etc. due to low pH 
- No costly replacements of metering pumps 

or gas regulators 

Approximate Available 
Chlorine Conversion: 

I lb. of Chlorine "as or 
I gal. of Sodium Hypochlorite 

- No moving parts to break (10% solution) .\ I 

= 1.5 lbs. of Cal Hypo tablets ~. 
====:::1111!!!-=~=~ , 

- No orifices to plug 
- No electrical power required for operation 

~ 
$""" ~ 

'l,~ ~ 
\ f~~ 
~~t\\V"~~ 
~~~/I)b 

Convenience: 
- Easier material handling 
- Tablets are easy to deliver to limited-access 

installation sites 
- Refill is quick and easy 
- Minimal clean-out needed over long periods of time 
- Small size and light weight facilitates easy installation 

Delivery: 
- Accurate & consistent chlorine delivery 

\ 

- Dependable & simple operation 
- Cal Hypo tablets will not lose strength over time like sodium hypochlorite 

( liST iVAILABlE CO,,) 
QUALITY 
PPG Industries' comrnibnent to Total Customer Satisfaction is supported by our Corporate Quality Statement: 
"PPG will provide products and services to our customers that fully meet their requirements. Oil lime.:every 
time. We are dedicated to constant improvements in every area of our business an~;o 1'qng ourJo§ right 
the first time. so as to uchievl' Total Customer Satisfaction. • • • •• > 

SAFETY 
•• • - .. 

RespOnSible Care: . 

, 
\ . 
. " 

PPG is committed to safe handling of chemicals at every step of the process -- froro..qlJJ:. 
manufacturing and distribution process through education of the end user. Our \eading : 
participation in the Chemical Manufacturer's Association Responsible Care' Program" 
is evidence of our commitment to the health. safety and welfare of our customers. the 
community and the industry. PPG urge.; everyone who stores. handles and uses our 
chemicals to read and follow all label directions. and become familiar with the Material 
Safety Data Sheets (MSDS) for any product they use. A Public Commitment 

It 
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· PPG Chlorinating Tablets 
.. -, ..... ~. '.'" ... - ... ~ .. .... '.-

PPG ·.'3~in.(zh White ·Calcium Hypochlorite Tablets 

~ Properties 
Chemical Name Calcium Hypoc!llorite 

i: , 
~ --------------------------

Chemical Formula Ca(OCI)2 
~. 
• 
" 

Molecular Weight 142.994 i 

•• ~ • , 

f 
Dimensions 31/8 to diameter, II /4 to height, 300 grams weight 

Chemical Assay of PPG Calcium Hypochlorite 
· l 
[ 

Active Ingredient -- Calcium HyPochlorite 65% 
Inert Ingredients -- Readily Soluble Salts 35% 

.". .'. 
_, -r 

Handling and Storage 
Before using calcium hypochlorite tablets, 

read all label directions on the container. You 
should follow all handling and storage directions 
on the container to ensure accident-mo<' use of this 
chemic.al. 

Do not skid or drop calcium hypochlorite 
containers. Store the chemical in a cool, dry 
place. Be sure the container is tightly closed 
when not in use. 

smother the fire with a wet blanket, carbon 
dioxide or dry chemical extinguisher will be 
ineffective. 

Do not reuse empty calcium hypochlorite 
containers. You should thoroughly rinse the 
containers with ',vater and dispose of them prop
erly, according to local regulations for plastic 
containers. 

More detailed safety infonnation can be 
found in the Material Safety Data Sheet (MSDS), 
available on request from PPG. 

)3~ 

When you take calcium hypochlorite from 
the container, use clean, dry rubber gloves. As 
with any chemical, be sure to wash your hands 
after handling calcium hypochlorite. Packaging and Shipping ( 

PPG Industries supplies calcium hypo- '-Keep calcium hypochlorite away from 
any fire or lighted tobacco products. If you mix 
calcium hypochlorite with any other chemical, a 
fire or explosion could result. 

Potentially volatile chemical combina
tions with calcium hypochlorite include: other 
chlorinating c0l11pounds (non-cal hypo), cyanuric 
acid, other chemicals, acids, easily combustible 
materi~ls Stich as oil, kerosene, gasoline, paint 
produc· f an<l any C't!e-.crganic materials. 

II: case of tire, &ench with water. When 
calciWl) hyp~hI0l1t~. ~sjnvolved in a fire, oxygen 
is supplio!J by the (;he~nical. So, attempts to 

~".. .. ... 

chlorite in convenient 100-pound plastic <!nuns 
which can be stacked up to four drum~hi 

PPG manufactures calcium h ~ 

at its plant in Natrium, West Virginia. ~ ~ ~ L~ 

Emergency ~., 'O~ 6'!~ 
In case of a pro?u~7mergenc" callth~r~ 
PPG Emergency Response Center --"-,.~ ~rI" 
staffed to answer 24 hours a day~ If> I 

(304) 843-1300 • f\\A 

r ...10 ••••. ..~---------- .. -. ~---------
: Techllical :SdTl'ice / Customer Service 

• ~ , .. II. 

The Jl!c.lJrecal Staff of PPG's Chemicals Group is available for consultation on the handling, storage 
and ,!se ~'f calcium hypochlorite for all applications. PPG's Technical Staff can also assist with 

. recol!"!1't1.E!.nJations for chlorinator installations. To access technical service or customer service, 

call toll-free: (800) 421-~0~S -- Monday thru Friday 

ll[ST IfAllAll£ CIPI] 
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i PPG AutomaticOh,J'oliiaotors I - . ,',', -, ' " ,'. " 
~-- ---------

PPG offers two automatic chlorinators to suit application needs. The N-200 
model is designed for medium to high delivery applications. The N-IOI model is ideal 
for low to medium delivery installations. Both chlorinators are designed for use with 
the PPG 3-inch calcium hypochlorite tablet. Both the N-IOI and N-200 models offer 
the features listed below. 

Features: 

• Easy to use 
• Dependable operation 
• Accurate & consistent 

chlorine delivery due 
to water flow over 
constant surface area 

• Top-loading refillable 
cartridge 

• No moving parts 
• Corrosion-resistant 

construction 

PPG 3-inch Calcium Hypochlorite Tablet Deliverv 
Graphs shown below are representative of average tested delivery values, Multiply the l~s.lhr. chJwine 
delivered by 1.5 to detennine the pounds per hour of tablets used. To I the exac .. ~oe 
needed for your application. consult a PPG service representative. 

~ 0.20 ... .. ... 
;. 
;: 0.15 ... 
~ 

... 
c 

.;: 0.10 
o -..c 

U 
..: 0.05 

.:; 
'" ~ 

N-IOI 

o 2 4 6 8 

Flow Rate (GPM) 

~ 2.0 ... .. ... 
;. .-
... 1.5 
~ 

... 
c 

"C 1.0 
.:: 
..c 
U 
..: 0.5 

..c --,.; 
~ - o 

\ 

• • 
• • ., .. 

5 lOIS· 20 .. , . . . ... 
Flow Rllte ~GPM) •• 

• • 10 • 10 .. 

........ ..-. . 
IMPORTANT SAFETY NOTE: .. :.. . .. 

You should use only PPG 3-inch Calcium Hypochlorite tablets in the PPG chlorinatots .•••• 
If you mix PPG cal-hypo tablets with stablized chlorine or bromine tablets. or with any' •• 
other sanitizing product. fire or explosion could result. • •••• : 

I} '[Jr "'iUltE Con 
------------, - --
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Atmospheric Return 
Mount chlorinator on top of tank 
aid return by gravity to tank or basin 

The PPG Chlorinators are 
designed to operate on 
the slight vacuum created 
by the suction side of the 
pump, or by way of 
atmospheric return. The 
PPG Chlorinators are not 
designed for positively 
pressurized applications. 

WATER FEED 

RETURN TO 
EITHER LINE 

ORTA~~~, , , 

"Predure Return 
Pump should be sized for more than 
expected flow through chlorinator at 
required discharge head 

Use potable or "clean" water to feed chlorina
tor -- not recommended for use with feedwater 
which contains high solids. 

Mixed Flow Installation 

~-

TANK or BASIN 

Measure the pressure on the water 
feed line near the chlorinator return. 
Once you know the water flow rate 
and pressure, your industrial pump 
supplier can recommend the appro
priate pump size. 

By mixing chlorinated water from the chlorinator with unchlorinated water from the water feed 
line, you can achieve a regulat.:d level of Available Chlorine in the water stored in a holding tank. 

WATER FLOW 
80GP 
20 PSIG ~. 

. . 
• · ". " •• • • •• 

• .. . · .. . "' .. 
• • •• • .. "'" 

~ . " . 
•• • •• • • • 
•••••• • • • • •• 

• •••• • • • • • •••• 

70GPM 

10GPM 
160 PPM 
Av CI 

TANK 

In this example, incoming water flow 
of 80 gpm @ 20 psig is split between 
the N-200 chlorinator (10 gpm) and a 
separate feed line (70 gpm). The 10 
gallons per minute coming out of the 
chlorinator contain 160 ppm Available 
Chlorine. When this volume of water is 
diluted by the 70 gpm unchlorinated 
water, the mixture in the holding tank 
yields 20 ppm Available Chlorine. 

20 PPM A\' CI 
MIXTURE FROM 
TANK 
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Fully Automated Installation 
40 gpm 

Example: ~-----------fNM--""""J 10 ppm AvCI 
40 gpm at 50 psi in a food FLOW SwrrcH SO pslg 
processing plant needs _...::~....i-~~:.!:::;::!... ________ T"_~~~" 
10 ppm Available Chlorine. 
This calculates to 0.2 

CHECK 
VALVE 

ISOLATION VALVES 
/ .......... 

t t 
SOLENOID VALVE 
SHUTS WHEN FLOW 
STOPS 

Ibs/hr of chlorine delivery 
or 7.5 Ibs. of tablet usage 
per day. By reviewing the 
Tablet Delivery graph, a 
flow of 4 gpm through the 
PPG N-200 chlorinator 
provides water with 100 
ppm Available Chlorine at 
the chlorinator discharge for 
blending with main water 
flow to achieve the 10 ppm 
A v CI required. 

PUMP SHUTS DOWN 
WHEN FLOW STOPS PUMp· 5 gpm @ 

IIsnHEAD 
DISCHARGE 

PRESSURE REGULATOR: 
30 psig MAX. 

CHLORINATOR 
INLET VALVE 

Pressure regulator valve is used to limit inlet pressure to a maximum of 30 psig. 
Check valve is used to prevent a surge or backflow from damaging either the pump or chlorinator. 
Flow switch is needed to react to an interuption of water flow -- shutting down the pump when flow stops, 

thereby protecting the pump from running dry. In such a case, the flow switch would also activate the 
solenoid valve which would then isolate the chlorinator. 

Flow meter (not shown on this diagram) regulating chlorinator inlet flow is recommended for precise control. 

Multiple Chlorinator Installations 

Multiple PPG Chlorinators (N-IOI 
or N-200) can be installed in parallel 
configu!"8tions where greater amounts 
of chlorine delivery are needed. The 
diagram at right depicts a representa
tive configur3tion (if a mul:iple 
chlorinator installation. 

Whenever two or more chlorinators 
are installed, an oversize supply 
header must be used to distribute 
adequate flow to the chlorinators. 
The pipe lengths from the supply 
header to each of the chlorinators 
must be equal, providing even distri
bution of water flow. 

This arrangement provides an even 
delivery of Available Chlorine from 
eaeh chlorinator. 

WATER 
FEED 

OVERSIZE 
SUPPLY 
HEADER , 

I IUT AlAIllIl( CIH] 
1'5 

WATER OUT 

PUMP 
(NOT NEEDED 
FOR 
A TMiJSPHERIC 
RETURN 
SYSTEM) 
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II" x II" II" x II" 

Height 2S" 2S" 

Weight (Empty) 10 Ibs. 10 Ibs. 

Material Polyethylene Polyethylene 
.'-.' 

· Connection 1·112" FPT 1/2" PVC· pipe 

Outlet Connection 1·112" FPT 1·112" FPT 

Flexible PVC tubing Rigid PVC piping 

12 Tablets (8 Ibs.) 12 Tablets (8 Ibs.) 

PPG supplies 3-inch N-101 & N-200 BLUE cal hypo tablets and Chlorinators for NSF·Listed use in 
pool or spa applications. PPG 3·inch WHITE calcium hypochlorite tablets are designed for industrial 
uses and are not suited for swimming pool applications. Contact your service representative or PPG 
for 

Installation Recommendations for precise control of inlet water flow. To locate the 
nearest distributor of compatible flow meters, contact: PPG recommends the use of rigid PVC piping 

with solvent weld fittings. Flexible PVC hose can 
be used where rigid piping is not practical. In any 
installation, be sure to check for leaks in all 
connections and purge any air from the system 

Blue White Industries 
14931 Chestnut Street 
Westminster, CA 92683 
(714) 893-8529 or fax: (714) 894-9492. 

. ~II fl pnor to runmng at u operatmg ow. P A I b I arts va; a ; ;tv 
The PPG chlorinators are designed to be PPG chlorinators' spare parts are available from: 

installed with hardware such as pipes. tees and 
Optimus other fittings which are commonly available at Burch's Landing Products 

most plumbing supply companies. 354 Portage Lakes Dr. 2762 Getwell Rd. 
In-line mixers can be used to blend the chlorina- Akron.OH 44319 Memphis, TN 381 18 

tion side stream with the main water now. (216) 64-t-0234 OR (800) 238-0207 
PPG also recommends the use of a now meter Fax: (901) 794-3884 

• • Statements an . methods ar< based on the best available information and • • • •• .. • ••••• practices known to PPG at present. but are not representations or warranties • • • of performance. r<sult or compr<hensiveness. nor do they imply any • • • • • • rccommendat;ons to infringe any patent or an ofTer of license under any 

W J: PP(;' 'i"Obstries palent. 

• On~ .1'f'G Place The products mentioned horein can be hazardous if not used properly. Any 

• PittsboJrr:h, PA 15272 
health hazard and safety infonnalion contained herein should he passed on to 
your customer::, or employees. as the case may be. PPG Industries also • • recommends thai. before usc. anyone using or handling these proouct ... • • . . . . . thoroughly r~ad and understand Ihe infonnation and precaulions on the I .. hel. .. • • • • as well as in other product sa'~ty rublicalions ",lith as the Material Safety •••• Data Sheet (MSDS). 

• • I.ike all potentially halaHhlu, matenal. the!" .. " prollm:ts T11u~1 he kert oul of • • • .. .. reach of children . 

2432A 5M 0293 Printed in liSA Revised Fchruary. 1'1'11 
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CALCIUM 
HYPOCHLORITE 
Calcium Hypochlorite Is 
Effective 

PPG calcium hypochlorite is a dry, 
white, free-flowing, granular material. 
In solution With water, it is used as a 
general disinfectant to destroy bac- . 
teria, algae, fungi, and other micro-

) organisms through the process of 
chlorination. Chlorination is reoog
nized and widely accepted as the 
standard method of disinfecting 
drinking water and as a sanitizer in 
a variety of food processing, com
mercial, institutional, and domestic 
applications. 
Calcium Hypochlorite is 
Efficient 

PPG calcium hypochlorite is effi. 
cient, easy to use and handle. Solu
tions can be prepared quickly for on 
the spot use from the economical 
drums and convenient pails and jugs 
provided by PPG. PPG markets 

. granular calcium hypochlorite under 
) the names PiUcJoreand Induclor"" 

and tableted calcium hypochlorite as "PF6.J 
Pillabseand Induclor Tablets. All are 
high quality calcium hypochlorite 
products containing a minimum of 
65% available chlorine. 

My of these products may be 
used for the applications described 
in this brochure provided directions 
are followed and this brochure is in 
the possession of the user at the 
time 01 appr.cation. 

\ 

Calcium Hypochlorite 
Is Economical 

PPG calcium hypochlorite does 
the job Without waste and without 
the need for elaborate equipment. 
Stored in clean, dry sealed contain
ers, in a cool dry place it remains 
chemicaly stable and retains a high 
available chlorine content for a long 
per~. And, leading distributors sell 
PPG calcium hypochlorite in quanti
ties and at prices which make it ec0-
nomical for both small and large 
users. 

For additional product information, 
refer to PPG's calcium hypochlorite 
MSDSs; available upon request. 

Hale: c-=--11.Piitd ............ 10 .......... P"Odut;ta: 
,...... fit" ..... Ma. 14117 
_"'E.A ..... No., ...... 
.......... EPA Ret. No. ' .... '11 
~ • €" ... RIg. No. '.211 
~ T ..... E,." Reg. tID. , ..... » 
p~ e41GWto\ f\'f/">cJ.,.Iol"' t~ 
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PRECAUTIONS 
AND SAFETY 
MEASURES 

Calcium hypochlorite is a stable 
chemical when properly stored and 
handled. However, it Is highly corro
sive and a strong oxidizing agent. 
Calcium hypochlorite is not flamma
ble, but in the presence of c0n
taminants or other chemicals, it can 
cause fire or explosion. 

Everyone who handles calcium 
hypochlorite must be completely 

) lamiliar with proper handling, 
storage, and use procedures as well 
as first aid emergency procedures 
in case of accident. 

Note: The U.S. Department of 
Transportation regulates trans
portation 01 calcium hypochlorite as 
"hazardous material". As serious 
penalties can be imposed for viola
tion 01 DOT regulations, everyone 
who transports these produCts 
shoulo be informeo of these reQUla
tions and lollow them. 

) HANDLING AND 
STORAGE 

Before using calcium hypo
chlorite, read all label directions on 
the container. All handling and 
storage directions on the container 
must be followed to ensure 
accident.free use of the chemical. 

00 not slide or drop calcium 
hypochlorite containers. Store th~ 
chemical in its original container 10 

a cool, dry place. Be sure the calci
um hypochlorite container Is tightly 
closed when not in use. Keep calci
um hypochlorite away from heat 
sources, sparks, open flames, and 
lighted tobacco products. -

In case of fire, drench with water. 
Since calcium hypochlorite supplies 
oxygen, atl. 'mpts to smother the lire 
with a wet t.'anket, carbon dioxide 
or dry chemical extinguisher are in· 
ellective. 3 

Do not get in eyes, on skin or on 
clothing. Calcium hypochlorite may 
produce severe chemical burns. 
Wear eye protection, gtoves and 
protective clothing when using this 
product. 00 not breathe dust or 
fumes. 

Be sure to wash your hands alter 
handling calcium hypochlorite. 

Use only a clean, dry scoop 
made of metal or plastic ellch time 
calcium hypochlorite is taken from 
Ihe container. Add calcium hypo
chlorite only to water. A lire or 
explosion may result if calcium 
hypochlorite is mixed with other 
chemicals, contaminated with acids, 
or brought into contact with any 
other easily combustible materials 
such as oil, kerosene, gasoline. 
paint produCIS and any other 
organic materials. 

In Case of Spill or Leak 
Use exlreme caution. C".ontamina

lion may cause lire or vioIenl reac· 
lion. If lire or reaction occurs In 
area of spill, douse wilh plenty of 
waler. Olherwise, sweep up spilled 
malerial. using a clean, dry shovel 
and broom and dissolve spHled 
material in waler. Use the sotution 
immedialely as directed. 

00 not reuse empty calcium 
hypochlorite containers. They 
should be rinsed with water,then 
disposed 01. 

, 
" 

'.' .. , . 
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FIRST AID 
Eye or Skin Contact: Flush with 

plenty 01 water lor at least 15 
minutes while removing Clothing if· it 
is contaminated. For eye contact, or 
il skin irritation occurs, get immedi
ate medical allention. 

Inhalation: Remove person(s} 
affected to Iresh air. II signs 01 irri
tation or discomlort occur, take the 
person to a hospital or physician 
immediately. Jr, .. ,,- t 

II Swallowed: ~ f!:C rOOd de 51 _-'lc= I!E 
~gRlCi! wei lIh'e arge quantities 01 
water.to-AQ,;h ,. i1li iWedbftliW un. 

c!!IS5 'rgeteble 999KIRQ Oil, if 8' Bil-• 
.aWe-. Do not induce vomiting. II 
vomiting occurs, administer addi-
tional water. Take the person im-
mediately to a hospital or physician. 
II the person is unconscious, or in 
convulsions, do not allempt to in-
duce vomiting or give anything by 
mouth. Get medical allention im-
mediately. 

•. 
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AGRICULTURAL USES: Clean poultry dressing areas f .. r"\ re('l oT-

Farm Buildings and 
Enclosures 

Regularly clear all livestock, 
poultry, and other animals, as weI! 
as their leed Irom premises, en· 
closures. vehicles, etc. Clean all lit· 
ter and manure Irom lloors, walls 
and surlaces 01 lacilities occupied 
or traversed by animals or poultry. 
Empty all troughs and other feeding 
and watering devices. Thoroughly 
clean all surfaces with soap or de
tergent and rinse with water. Disin
fect by saturating all surfaces with a 

') solution of at least 1000 ppm avail
able chlorine (see Preparing Cal-
cium Hypochlorite Solutions) for a 
period 01 10 minutes. Also, immerse 
all hailers, ropes, cages, and other 
equipment used in handling and 
restraining animals or poultry, the 
cteaned lorks, Shovels and scrapers 
used lor removing litter and manure 
in this solution. Ventilate the build
ings, vehicles and closed spaces. " 
00 not rehou!.e livestock or poultry or "\ 
reemploy equipment until chlorine 
has been diSSipated. Disinlected 
leed racks. automatic feeders, foun
tains and waterers must be rinsed 

) with potable water before reus~. 

Poultry Plants 
Calcium hypochlorite solutions will 

control Odors and bacterial growth 
in poultry leeding and dressing 
plants. Poultry feeding areas, drop
ping boards, feeding troughs and 
watering fountains should receive 
regular treatment with solutions con
taining 5000 ppm available chlorine. 

Spray or nush dropping boards 
and leeding troughs thoroughly with 
the solution. 

Watering fountains should be 
rinsed with this solution. In float 
control fountains, treat poultry drink
ing water with 1 oz. 01 calcium 
hypochlorile by using a graVity feed
er. In refillable fountains, treat 
poultry drinking water by adding 
1 oz. of calcium hypochlorite for 
every 1000 to 5000 gallons of 
poultry drinking water. 

regularly belore treatment. Immedi- 10 ~I "toe S 
ately after, disinlect by spraying the 
walls. tables, lloors and ceilings 
with a solution containing 5000 ppm 
available chlorine. 

Clean equipment and utensils ~""'IWI' 
should be tlliiii1'/ecrte<!)by nnslng , 
with a 200 ppm available chlorine ; 
solution ... All iAuROFS.Ag 1M -~f' 0.. pefO'\cJ 
-2--nliiiutes. linsQ an 9t1rfaees ~-f d """ .... ~. 
with potable nater. 

,'" . ': 
Harvested Potatoes 

To help control and reduce the 
spread of organisms which cause 

~ soft rot, sanitize potatoes alter 
~ cleaning and prior to storage by 

.~,. ~ spraying with a solution containing 
~ .... 1\0 ~ 500 ppm available Chlorine at a 

\ ~ \v-'" ~ dosage 01 1 gallon of sanil.izing so-
,,,,,~y.\J lution per ton of potatoes. Spray the 

~e~ t~~o. "\t>,.~: sOlu~n over the potatoes as ~hey 
t'ot'\\''a~<\ > h { enter storage on a conveyor hn~. -:;".i.a. c r 1,.-.... I Provide tumbling action during this 

/] lJr;; 0 ; treatment. 

i ... -= = = .. 
i 

I 
I 
I 
i 
I 
I 
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Harvested Sweet Potatoes 
To control and reduce the speed 

01 solt rot-causing organisms in 
water and on sweet potatoes 
(Ipomoea batatas), spray potatoes 
with a 150 to 500 ppm solution for 
2 to 5 minutes. 

II a dip is used, monitor the solu
tion hourly and add enough calcium 
hypochlorite to the solution to main
tain the 150 to 500 ppm level. Or, 
change the solution hourly (or as 
frequently as necessary) to prevent 
the available chlorine level from 
dropping too low. 

Mushrooms 
To control bacterial blotch (Pio!1J- Y 

domonas toloasii), apply a 100 ~.,.. ~~ 
200 ppm solution prior to watenna . . " 
mushroom production surfaces. Tl:e 
first application should begin v.tl8,n .• 
pins form, and thereafter betw~en' • 
breaks on a need basis dependlric : 

. , 
i . 

on the occurrence 01 bacterial . 
blolch. Calcium hypochlorite may be 
applied directly 10 pins to cont,oI" 
sma" infection foci. Apply 1.5 tl" 

.. : I'" 

2.0 oz. per square fOol of growirg 
space. 
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Bee Cells and Boards 
(NOI Applicable In California) 

Immerse leafcutting bee cells and 
bee boards in a solution containing 
1 ppm available chlorine for 3 min
utes to disinfect. Allow cens to drain 
for 2 minutes and dry for 4 to 5 
hours. or until no chlorine odor can 
be detected. This solution is made 

"): by thoroughly mixing y. tsp. of cal
cium hypochlorite in 200 gallons of 
water. Bee domiciles are disinfected 
by spraying with a 0.1 ppm solution 
until all surfaces are thoroughly 
covered. Allow the domicile to dry 
until chlorine odor has dissipated 
before placing in use. 

) 

Harvested Fruits 
Calcium hypochlorite solutions 

containing 25 ppm available chlo
rine can reduce harmful bacteria 
and improve the keeping proPerties 
of fruil. Arst. clean all fruit In wash 
tank. Then. prepare a 25 Rpm avail
able chlorine solution("Soak the fruit 
for two minutes in the solution, then 
rinse with potable water. 

Harvested Vegetables 
First, remove surface soils and 

debris from vegetables in a wash 
tank. Aller draining, disinfect by 
submerging vegetables In a second 
wash tank for two minutes .while cir
culating a 25 ppm available chlorine 
solution. Aller this washing, spray 
rinse with fresh calcium hypo
chlorite solution, rinse with potable 
water and then package. 

, 7 
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Seeds 
Bacterial spot (Xanlhomonas ves

ticatoris) on pimentos seeds may be 
controlled by initially removing moist ~ 
seeds from ripe fruits. To control .4 
surface lungi and bacteria on toma- 'to 
to seedS, initially wash seeds, then 
immediately soak seeds In 39,000 
ppm solution for 15 minutes with 
continuous agitation. Alter treat-
ment, rinse seeds in potable water 
for 15 minutes, Dry seeds to normal 
moisture. Make this solution by mix-
ing 8 oz. of this product with 
1 gallon of water. 

\ 
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AQUACUL TURAL 
USES: 
Fish Ponds 

Remove all lish Irom ponds prior 
to treatment. Therealter, Ihoroughly 
mix 20 oz. 0/ calcium hypochlorite 
for each 10,000 gallon~ 01 pond 
waler. Repeat the treatment " the 
available chlorine level is below 
1 ppm aller 5 minutes. Return fish 
to the pond afler lhe available 
chlorine level reaches zero. 

Fish Pond Equipment 
Clean all physical soil from equip

. ment prior to treatment. Soalt equip
) ment in a solution 01 200 ppm 

available chlorine. Porous equip
ment should soak for one hour. 

Maine Lobster Ponds 
Remove lobster, seaweed, etc. 

Irom ponds prior to treatment. Drain 
the pond and thoroughly mix 75 
pounds of calcium hypochlorite to 
each 10,000 gallons of pond water. 
Apply evenly so that all barrows, 
gales, rocks, and dam are treated 
with the product. Permit high tide to 
fill Ihe pond and then close gates. 
Allow water to stand 2 to 3 days un· 
til the available chlorine level 

) 
reaches zero. Open the gates and 
allow 2 tidal cycles to flush the 
pond before returning lobsters to 
the pond. 

Conditioning live Oysters 
(Not Applicable In California) 

Mix 1 oz. of this product com
pletely with each 10,000 gallons of 
water at 50 to 70 degrees F. 
Expose the oysters to this solution 
for at least 15 minutes, monitoring 
the available chlorine level to be 
sure it does not fall below 0.05 ppm. 
Repeat the entire process if the 
available chlorine level drops below 
0.05 ppm or the temperature lalls 
below 50 degrees F. 

Control of Scavenger Fish 
In Hatchery Ponds 

Prepare a 200 ppm solution. pour 
inlo drained pond potholes and 
repeat If necessary. Do not replace 
desirable fish into refined ponds un- I 
til chlorine residual has dropped to 
o ppm, as determined by a test kit. . : 

Boat Hulls (lJof Afflli~b\e. ,1'1 ~,for'M.") . 
To control slime on boat hulls, 

sling a plastic tarp under the boat, 
retaining enough water to cover the 
louled bottom area. 00 not allow 
additional water to enter enclosed 
area. This envelope should contain 
approximately 500 gallons 01 water 
lor a 14 loot boat. Add 3.5 0% 01 
calcium hypochlorite to the en
closed water to obtain a 35 ppm 
available chlorine concentration. 
Leave imm<;lrsed lor 8 to 12 hours. 
Repeat il necessary. Do not dis· 
charge the solution until the free 
chlorine level has dropped to 
a ppm, as determined by a 
S!PlgiMJ''":n- .)i test kit. 



) 
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BEVERAGE PLANTS: 
Breweries 

Calcium hypochlorite solutions 
enable breweries to prevent bacteri
al growth and assure the purity and 
Iresh taste 01 their products on a 
continuing basis. 

As a general sanitizer. calcium 
hypochlorite Is doubly etleetlve be
cause of its dissolving action on 
beer stone. proteins. slime. yeast. 
and other matter commonly found 
in brewery lines. tanks, hoses, etc. 

To prepare a stock cleaning and 
sanitizing solution. add 5 pounds 01 
calcium hypochlorite to three gal
lons 01 warm water in a 2().gallon 
container. Introduce :? pounds of 
soda ash and stir until dissolved. 
Dilute this mixture with cold water 
to make 15 gallons 01 solution. then 
add 5 pounds 01 PPG Pelse caustic 
soda beads. Stir to dissolve and al
low to stand. When diluted 1-10-10 
with water. this solution Is an excel
lent cleaner/sanitizer lor pipinli and 
equipment, steel, tile and concrete 
vats. 

'lter Pulp: 
alcium hypochlorite solutio 

S8m . e and remove coIloida 
depo s and coloring mat r on 
wood p P being used a filtering 
agent, th eby restorin maximum 
efficiency. 

Wash the ood 
the usual man""" "s, 
water flow alter 
ot calcium h 
10 gallons 01 

:~~r~ls~no:t~used:'o: 
ter containing;:. ;;o~:'::or-~ 

hypochlorite per 0 
01 ter. Remove pulp alter 
1 ing stand for 10-15 minUtes at 

rees F 

Fermenting Tubs - Cyprus: 
Clean and rinse the tub thorough

ly to remove aU traces 01 oil. then 
IiU with a 200 ppm available chfo. 
rine solution to sanitize. Allow to 
sland 10-12 hours. 

o.tf 

, 
, 

q 

Washing Equipment: 
Sanitize the washing equipment 

by lirst thoroughly cleaning ~ 
fRQIJQ fllI~eielll soil, then flushing all 
surfaces with calcium hypochlorite 
solution containing 200 ppm avail
able chlorine. 

Malting Areas: 
Floors and watls around 

malt tanks should be thoroughly 
wash~ once a week to prevent 
mold lormation and odor. After 
cleansing, flush both floor.: and 
walls with a solution containing 
0.25% available chlorinc. 

Aging Cellars: 
Spray the concrete walls 01 aging 

cellars regularly with a calcium 
hypochlorite solution 01 0.5% availa
ble chlorine to destroy existing motd 
aild mildew and prevent odor. 

Pasteurizers: 
Slime and odors that develop in 

pocket·type pasteurizers can be 
/) controlled with regular use 01 a 1 % 
A available chlorine solution led into 
: I: the pasteurizer water supply by a 

hypochiorinator. A leed rate which 
provides a dosage 01 0.5 to 
1.0 ppm avaUabie chlorine at the 
overflow is required lor optimum 
results. Alter draining and cleaning 
pasteurizers. the hypochtorinator 
should be used to ~ovide Iresh 
refill water with the P'Orf'I' ,.J Ilorlne 
residual. . 
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Grain Steep Tanks: 
Calcium 11ypochlorile is a highly 

ellective sanilizer in conlrolling 
mold growth in humid mall house .. 
conditions. Steep tanks should be c1Mne/Y 
~ghtly "ith .. al61 first. then 
sprayed with a 1.5 to 2.0% avail· 
able chlorine solulion. Allow to 
stand 30 minutes. 

The walls of concrete germination 
compartments should also be eI~ 
\,ashe~ and Ireated as 
above. .~ 

The perforaled melal floors of ('~I\ 
germination compartments should -for *,"0. ~ 
be SP~ilh high pressur.. - 'c.\tPI'\ \j 
water nd en covered at a rate of 
0.15 oz. of dry calcium hypochlorite 
per square foot of wet floor. (A 
clean. dry, uncontaminated broad
caster or spreading device may be 
used effectively.) Allow the coating 
10 stand for 30 minutes; riA6&- ~ OV-
thOfattghly with potable hatci be- \""", 
Me putting eGtlilJmeht in 3~ I 

Water Supplies: I 
Calcium hypochlorite solutions , 

containing 1 % available chlorine will , 
properly slnitize plant waler used .. tIJ 
$epr~beer. 

The calcium hypochlorite solution 
should be introduced into the waler 
supply by a hypochlorir.alor. An 
available chlorine residual of ~ 

) 
jjo:2'lppm must be maintained 

throughout the system at all times. 
Be sure to dechlorinate the water 
before it is used to process b~er. 

1;. Manufactuflng Equipment: \ 
tl The use of calcium hypochlorite 

'" l. is a reliable and economical way to J fie sanitize equipment and cOf\trol the 
'r..: { quality and taste of carbOllated '. 
;) 1'- beverages. J;J v 
111 ~ Before bottling operations start t 
S~ uP. feed a 200 ppm available ChIo-
~ ~ rine solution through aU pumps, 
" ~s. and 'illers to eliminate bacte

ria. Alter each bottling operation, 
thoroughly spray syrup tanks with a 

~OO"300 ppm available chlorine solution. 
let stand for 30 minutes. 

Cider Plants 
Even when stored under cold 

conditions, sweet cider is particular. 
-<} Iy susceptible to fungus growth. 
:'I which causes spoilage. As a 
{ preventive. sanitize each cask with 

a 200 ppm available chlorine solu
tion before use. Clean thorougnly 
~ then rinse each cask with the 

(\ ( sor~tion. 
~l" fA • 

~oA Wineries 
~.Je Plant Sanitization: 
•.• Calcium hypochlorite will sanitize 

and prevent contamination in winer
ies to insure product quality. Follow
ing each run. clean the entire plant 
'area and its equipment. Immediate
ly before the next run, 8isj"recr with 
calcium hypochlorite as follows: 

Rinse nonporous wan surfaces, 
, floors and equipment with a j:8lcium 

500..;",. hypochlorite solution containing 
~. ppm available chlorine. Let 

stand 10 minutes. 

Carbonated Beverage Plants 
Water Supplies: 

i ~ Porous surfaces (wood, concrete, . 
.... Le",r ~ etc.) should be scrubbed or sprayed I 

A~~a~: Plan~elr supplies 
used prod ." carbonat. 
ed beverayes may be properly sanl. 
tized by introrlucing a solution of 
1 % availabte chlorine. The solution 

~ should be introduced by a hypo-
~ chlorinator and adjusted to supply a an available chlorine residual of 
~ ?(O.l. to O~pm at all times. 

(J0 Be sure to dechlorinate the water 
before It is used to process 
beverages. 

j>.ag ... ~o '9J. with ~ 1000 ppm available chlorine I' 
I " ~ fV'1l' , solution. let stand to minut:!:). ' : , 
I I ~~ Storage vessels, lermentillS1 )lll!s, I : 

.Lw 1oIl0 ("'~!,i\bII.~i .. aSks, presses and grape clUslll1r,; 
~'-;r \ .... t'ttri' ~hould be cleaned of physical s?il ' 
... ~"a~ .;"pit - ,; thcirolJ9l.ly before treatment.. !ilin~e 
~ '1 g /1.-1), or s~ray with a calcium hYpOchf()liie 
,I solutIOn containing 200 ppm'avail-

able chlorine. Let stand 10 minutes. 
Sanitize bottles and corks by im. 

lank containing 200 ppm available 

I 
, 

" 

mersing them for 5 minutes ~n a 

chlorine. i8~[S;-r -::U~AI;;-:U~8l~£ ~O"'"-
10 



Mold Control: 
Mold growth should be treated on 

discovery with calcium hypochtorite 
to prevent further spreading. 

Spray the atfacted surfaces with a 
calcium hypochlorite solution provid· 
ing 0.5% available chtorine. Heavy 
growth may require scrubbing 
and/or repeated applications. 

Storage and FIlling Tanks: 
""'" Disinfect storage and filling tanks .£ with calcium hypochlorite to main-

), 0 tain a high level of product quality. 
'W After a run and before retiffing 
t tanks, they should be thoroughly 

"J!! ~With calcium hypochlorite. 
~ n. I 

. -'~"'-

) 

<:) cium hypochlorite. solution . 
\l) taiOl ppm available nne. 

Solution ould stan or an hour 
and the tank with potable 
water before It II 

Nonpor s tanks s 
with cium hypochlorite tions 
co alOlOg ppm available 
me. Let stand 1.5 minutes, then 

flush. -
Unused tanks and vats should be 

kept sanitized with calcium hypo
chlorite. Fill each with water and 
dry calcium hypochlorite to obtain a 
residual of approximately 15 ppm 
available chlorine. Test every week 
and repeat treatment if residual falls 
below 2 ppm. 

i 
\ 

Press Cloths: 
Press cloths contaminated with 

bacteria or organic mailer must be 
Ireated with calcium hypochlorite 
solutions to neutralize microorgan. 
isms and prevent spreading. 

Alter use, wash cloths thoroughly, 
then soak as follows: For every 
100 pounds dry weight of the cloth, 
add 2 oz. dry calcium hypochlorite .' 
to 60 gallons of water. Soak for 
15 minutes. 

~rape Juice Plants 
..(j Sanitize equipment and problem 
i.: areas 01 grape juice ptants using 

the same treatment procedures 
recommended for wineries. ,gJiIi}-. 
w,~CoYI ~ 
rp,.V~ 
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FOOD PROCESSING PLANTS: 
\ 

Egg Breaking Operations 
Calcium hypochlorite solutions will 

control bacteria on I'llnlaminated 
eggs and sanitize equipmont and 
areas used in egg breaking oper
ations. 

) Food Egg Product Sanitization: 
Thoroughly clean all eggs. Pre

pare a 200 ppm available chlorine 
solutiOn using warm water. 
(Temperature should not exceed 
130 degrees F.) Spray the warm 
sanitizer over eggs so that they are 
thoroughly wetted. Allow the eggs 

) 

to dry before casing or breaking. 00 
not apply a potable water rinse. The 
solutions should not be reused to 
sanitize eggs. 

Cups. breaking knives. trays. and 
any other equipment that comes in 
contact with "0"" eggs should be 
thoroughly cleaned and sanitized, 
Clean all equipment with washing 
powder and rinse with clear water. 
Immediately prior to placing back in 
use. spray with a calcium hypo
chlorite solution containing 50 to 
200 ppm available chlorine. 

Sanitize egg freezers and dryers. 
tanks. pipelines. pumps, etc. using 
a sp!'ay method treatment. This 
m !!tho(\ is generally used to sanitize 
large. nonporous surfaces already 
free of physical soil. 

Prepare a calcium hypochlorite 
solution containing 200 ppm availa
ble chlorine. If possible, use pres
sure spraying or fogging equipment 
designed for use with hypochlorite 

;: solutions (ptastic, rubber coated. or 
stainless steel.) When using other 
types of spraying equipment. be 

! sure to empty and rinse thoroughly 
I: wilh fresh water Immediately aher 
1: use. 
I· 
I· 
I· 

I: 

. Spray or fog all surfaces eggs will 
~ touch thoroughly. Allow excess SQ-

. lution to drain oil, then place In 
service. 

Food Egg Product DIsinfection: 
In egg breaking rooms, aU equip

ment and surfaces should be de0-
dorized and disinfected with 
solutions of calcium hypochlorite. ' 
Alter cleaning, and just prior to us: 
ing, .spray, wipe, or rinse tables, 
stools, walls and floors with a calci
um hypochlorite solulion conlaining 
1000 ppm available chlorine. let _ • .dII'" 
Slan~minules. ~,48" 
~ 

Fish Processing Plants 
Calcium hypochlorite solutions will 

control the growth of bacteria and 
microorganisms which occur in fish 
processing plants. 

Scrub all surfaces thoroughly with 
hot water and washing powder to 

QI remove all physical soil before 
• ~ treatment. 

~ ... ~ , Hard or Nonporous Surfaces: 0 1 
~ Calcium hypochlorite solutions.--' b

O 
. 

~. ~ containing Q9i! Ie 69) ppm available ! 
~ ~ chlorine will disinfecl ~ h4~ woc:a 

.... .... metal, or synthetic surfaces (new 
~ r.;: bo bI t <io 'I.J xes or ta e ops; conveyor belts 'l or machines). Rood surfaces wilh 
§ ~s calcium hypochlorite solutior,' for . 
~ 2 to 5 minutes. let stand 101 .. 

~ ,o---@ninutes. ~ 
"'t. ~ __ ~'>~ . 
~~ .. QJ' ": 

Soft or Porous Surfaces: .... N' . 
Calcium hypochlorite soIudoc1s' • ~. :", 

containing tijJ)Hi IQ SlMDpprn'lba;l- § ..... 
.... 
~ ~ 
~~ 
~~ 

~'" 

{;PO . 
able chlorine will~''''''''1 . . 
porous surfaces (worn tables, old 
boxes, concrete floors and \;'a:ls\~ 
Flood surfaces with calcium hypo-
chlorite solution lor 2 to 5 mi~ut'l'l. 

};;2 let stand 2 minut . ~ 



Pecan Cracking and 
Bleaching 

Calcium hypochlorite soIulions 
can be used both to control bacteria 
in pecans and also to bleach the 
shells in preparation for dyeing. Cal
cium hypochlorite solutions contain
ing 1000 ppm available chlorine 
reduce bacteria in pecans without 
allecting the laste. Prior 10 cracking 
and shelling, soak the pecans in the 
solutions lor at least 10 minutes. 
Remove and let the pecans age for 
24 hours to allow for softening 01 
the meat. Following this, the pecans 
will crack more uniformly and the 
entire nut may be removed more 
easily. 

Solutions containing 5000 ppm 
."pvailable chlorine ellectively bleach 
Alecan shells. Belore bleaching, 
wash the pecans in a rotary dean
er. Rinse, drain, and soak the pe
cans in a 2% sulfuric acitj bath a\ 
27 degrees to 32 degrees C (80 to 
90 degrees F) lor one minute. Aller
ward, place them in the calcium 
hypochlorite solution lor 4 to 8 
minutes. When the pecans are . 
bleached white. drain and wash in 
a 1 % sulfuric acid bath at 27 to 
32 degrees C. Aller drying. they 
are ready to be dyed. 

Canneries 
Hot, freshly-packed cans are 

) olten cooled by immersion in cold 
. water. This creates a partial vacu

um in the container which may al
low the cooling water to enter 
through seams or pin holes. " bac
teria are present in the water. con
tents may become contamlriated 
and spoil. 

Calcium hypochlorite solutions 
providing I'MI avaUabIe chlorine 
should be fed into cooling tanks or 
channels by lin elevated tank to 
provide a concentration of 2 ppm 
available chIorine_ The now may be 
controlled with a noncorroding' valve 
or a pinctHltop on a rubbef' hose_ 

Feed points should be located to 
provide uniform distribution of solu
tion throughout the entire system. 
Long and narrow tanks may require 
the solution to be fed at two points 
to insure proper distribution. 

Test the cooling water for availa. 
ble chlorine. If a residl,lal of 2 ppm 
is present throughout the system. 
the water is property sanitized. 

Test for available chlorine every 
hour until dosage requirements are 

. established. Thereafter. check every 
2 or 3 hours to ascertain that an 
available chlorine residual of 2 ppm 
is maintained throughout the cool
ing system. 

Water Supplies: 
One percent chlorine solutions 

will ellectively purify the water sup
ply in canneries. Feed the solution 
into the water supply by a hypo
chlorinator on the intake side of the 

~ -eump. All available chlorine residual 
f'4 of~e:.1 Ie G.~pprn must be main-
~ tamed throughout the water distribu-
"\) tion system ·to assure adequate 

purification. Regular testing should 
be initiated to assure proper chlo
rine residuals are present at all 
times. . 

Wastes: 
Solutions containing 1000 ppm 

available chlorine control Odors from 
dry food waste disposed in dumps 
or collecting poInts_ Accumulations 
of waste should be sprayed or 
soaked with calcium hypochlorite 
solution daily to eliminate odors. 

Calcium hypochlorite solutions ap
plied by continuous treatment to 
maint!!in a residua. of 15 to 25 ppm 
will control odors in food waste ba
ing removed by water suspension. 

.' 

i 
I 

I 
: ". 

13 , I£ST "&llIltE eM] 



1-- -- ---- --
,I 

Meat Processing Plants Locker Rooms, Elevetor Pita, end 
Toilets: 

) 

) 

All effective general sanitizer or 
disinfectant, calcium hypochlorite 
solutions also provide odor control 
in /110at processing plants. 

KIlling Rooms: 
Disinfect the entire klUing room 

with calcium hypochlorite solution to 
prevent the contamination of meat 
and the development 01 offensive 
odors. 

Scrub all Vlalls and floors corn· 
pletely. Spray thoroughly with a so
lution containing 5000 ppm 
available chlorine. 

Drains and traps through which 
blood passes should be nushed • 
thoroughly with water and nushed 
with solution containing 5000 ppm 
available chlorine. Allow this soIu· 
tion to stand overnight, then nush. 

tnedible Rooms: 
Solutions containing 1000 ppm 

available chlorine win properly disin· 
lect inedible rooms, prevent odors, 
and improve the handling qualities 
01 hid.ls and other marketable 
items. 

Thoroughly clean inedible rooms 
0:1 a regular basis. After cleaning, 
spray tank house, the press rooms, 
and the hide rooms generously with 
the calcium hypochlorite solution. 

Edible Rooms: 
Calcium hypochlorite solutions 

containing 1000 ppm available chlo
rine will disinfect and control bacter· 
ia in refrigerating, curing, and 
processing areas to prevent taste 
and color problems in products. 

Dlslnlect and deodorize locker 
rooms, elevator pits, and toilets with 
a calcium hypochlorite solution con· 
taining 5000 ppm available chlorine. 

Locker rooms, shower rooms, toi· 
lets, urinals, and drains should be 
cleaned, then sprayed or lIushed 
with the solution on a regular 
basis. Alter treatment, let stand 
10 minutes, then rinse exposed 
surlaces with potable water to 
prevent corrosion. 

Add 1 level tablespoon 01 calcium 
hypochlorite to the residual water 01 
toilet bowls and swab. 

Dairy Industries 
Creameries, Ice Cream Factories, 
Cheese Factories, and Milk 
Plants: 

Calcium hypochlorite solutions 
__ .-rrtP provide an effective, economical, 
~~ method 01 sanitizing processing 
• ~~ equipment and problem areas In 

\1\ :I'~ \P , creameries, ice cream factories, 
l u....o. ~ 'chees<;t factories, and milk plants. 
i \ 'r.... ~ To prevent contamination of the 
. "e<1et~\~~\' prod~ct, apply calcium h~lorite 

U¢ ! ,~.~;~-\l~ \(0. solUtions to every surface It will 
"'" .Ilell. I_A" ~?" ./' touell. 
P' '1~/14) , 

,Pressure Sanitizing Equipment: 

Thoroughly clean an ~ible rooms 
on a regular basis. After cleaning, 
room surfaces and equipme~POO ffP' 
should be i:irayed wan with &oIu- . 

Pressure is commonly used to 
sanitize closed systems, such as 
fluid milk cooling and handling 
equipment. The pressure method Is 
also appropriate for sanitizing weigh 
tanks, coolers, short·time pasteuriz· 
ers, pumps, homogenizers, fillers, 
sanitary piping and fittings, and 
bollie and can fIDers. 

Immediately after use, clean all 
equipment thoroughly, then place 
back in operating position. lionti'. ;'OviA8, Ie: ,IiCul &' ... ~ 'C> ,~'":>. 

minutes, thqA rinae eR eqT4pment 
Uw,ouglll, ',cth ,.ata~le ;;Mer. "'R\n~~ ",. 'doO ppm 

~\JCU\Q.'o\e c:k\oru,~-e... 
Equipment .nd Ute~slls: '50\ ~ ~I" 0... 

To prevent contammatlon, sanl- Lbd ~ 
tize all equipment and utensils that per • 0 
come In contact with meat with a a t>'\,~ • ..t-e.<:.. 
solution containing 200 ppm avaa· 
able chlorine. Clean equipment and 
utensils thoroughly, removing al\ fat 
and grease. Spray or rinse with 
solution. Let stand 2 minutes. 

Prepare a suffICient amoc;nt' of a 
calcium hypochlorite soIutior, .,.,.,~ 
taining 200 ppm available chbll'le 
to rill the equipment. (Allow a 10% 
excess for waste.) . 

Pump the calcium hypochlorite 
solution through the system unt" ft 
is filled and air is excluded. ctllse 
final drain valves and hold 'he rys· 
tem under pressure for 2 mi:l'J~cs to 
insure proper contact with an sur, 
laces. Drain the solution. 

taUT AVAILABLE CIPI) 
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Spray Sanitizing Equipment: 
A spray (or log) rnathod Is gener

ally used to sanitize large, non
porous surfaces which have been 
Ireed 01 physical soll(it is appropri
ate for batch pasteurizers, holding 
tanks, weigh tanks, tank trucks and 
cars, vats, tile walls, ceilings and 
lloors. 

Prepare a solution containing 200 
ppm available chlorine. Use pres
sure spraying or fogging equipment 
designed to resist hypochlorite solu
tions (rubber-coated, plastic, or 
stainless steel). When using other 
types of spraying equipment, emply 
and rinse thoroughly with 'resh 
water immediately following 
treatment. 

Heavily spray or fog all surfaces 
the product will contact. All sur
laces, corners and turns should be 
thoroughly coated. Allow excess 
solution to drairo oil, then place in 
service. 

Water Supplies: 
Calcium hypochlorite solutions con-
taining 1 % available. chl?rine . will _ l. ul _ . 
disinlect water supplies IR ~all)' ~ \"1\ ,Nt. !? 
-flIants, (0 saleguar.d t~8 quallt}' 0' ~'\\oV\ O .• \v4 
(lie ploduet. The solution should be e;lCUi"'i- f(OQO> S. 
prepared using the following ~ 
procedure: 

Mix 3"1. pounds 01 calcium 
hypochlorite into a 3o-gallon plastic 
container 'h lull of warm water. Add 
3 pounds of light soda ash, stir 
thoroughly and dilute to 30 gallons. 
Add this solution to the water sup
ply and let stand 20 minutes. The 
water supply has been sanitized 
when a 0.2 ppm 0' available chlo
rine is present. 

General Sanitizing: 
Sanitize plant Hoors, wans and 

ceilings, and control odors in 
refrigerated areas and on drain plat
lorms with a 1000 ppm cak:ium 
hypochlorite solution. 

Flush or swab surfaces generous· 
Iy with solution. Allow to stand 2 
minutes. 

\ 

Controlling Mold and MlkIew: 
Destroy mold and nonresldual mil

dew that often grows In cheese
aging rooms, storage rooms, and 
other areas with a calcium hypo
chlorite solution of 5000 ppm avail
able chlorine. ..t'"precl~ 

Brush or spray al .... walls. floors. 
cellings, and shelves with the solu
tion. Then, rinse all metal surfaces 
immediately to prevent corrosion. 

Wastes: 
Calcium hypochlorite solutions 

containing (5 to 25 ppm available 
chlorine provide dieiAfec tioll wid 
odor control of dairy plant waste. 

An overflow-type retentiorl basin, 
lIume or outfall of sufficient length 
is necessary to provide required 
contact time and mixing. For c0n

tinuous treatment, calcium hypo
chlorite is introduced by a 
hypochlorinator capable of feeding 
the solution in proportion to waste 
flow. The hypochlorinator should be 
located near the point where waste 
leaves the plant building, followed 
by baffles for agitation. 

Batch waste should be Impound
ed and treated with calcium hypo
chlorite solution which provides a 
residual 01 15 to 25 ppm available 
chlorine. 
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INSTITUTIONAL, COMMERCIAL, AND 
HOME USES: 
Sanitizing Nonporous Food 
Contact Surfaces 
Rinse Method: 

A calcium hypochlorile solution of 
100 ppm available chlorine may be 
usod in the sanitizing solution if a 
chlorine test kit is available. SoIu· 
tions containing an Initial concentra· 
lion of 100 ppm available chlorine 
muSI be tested and adjusted period· 
ically 10 insure that the available 
chlorine does not fall below 50 
ppm. If a test kit is not available, 
prepare a sanitizing solution to pro
vide approximately 200 ppm availa
ble chlorine by weight. 

Thoroughly scrub all surfaces 
.. ) with an approved cleaner, followed 

by a potable water rinse before 
sanilization. Prior to use, rinse sur· 
laces thoroughly with the sanitizing 
solulion, maintaining contact with 
Ihe sanilizer for at least 2 minutes. 
If solulion contains less than 50 

!. ppm available chlorine, as det~r
mined by a suitable test kit. either 
discard or add sufficient dry calcium 
hypochlorite to reestablish a 200 \ 
ppm residual. 00 not rinse equip
menl with water after treatment and 
do not soak equipment overnight. 
Sanitizers used In automated sys· 
tems may be used for general 
cleaning but may not be reused for 

) sanitizing purposes. 

tmmersion Method: 
A calcium hypochlorite solution of 

100 ppm available chlorine may be 
used in the sanitizing solution if a 
chlorine test kit is availabill. Solu· 
tions containing an Initial concentra· 
lion of 100 ppm available chlorine 
must be tested and adjusted period· 
leaRy to insure that the available 
chlorine does not faU below 50 ppm. 
If no test kit Is available, prepare a 
sanitizing solution to provide 
approximately 200 ppm available 
chlorine by weight. . 

Thoroughly scrub all surfaces 
with an approved cleaner, followed 
by a potable water rinse before 
sanitization. Prior to use, Immerse 
equipment In the sanitizing solution 
lor at least 2 minutes and allow the 
sanitizer to drain. II solution con
tains less than 50 ppm available 
chlorine, as determined by a suila
ble test kit, either discard or add 
sufficient dry calcium hypochlorite 
10 re-establish a 200 ppm residual. 
00 not rinse equipment with water 
alter treatment. 

Sanitizers used in automated 
systems may be used for general 
cleaning but may not be reused for 
sanitizing purposes . 

Flow/Pressure Method: 
Disassemble equipment and 

u~ ~ thoroughly clean after use. Assem-
, ~ r..... ...... ble equipment in operating position 

til fed~~~ prior to use. Prepare a volume of a 
~_ tM 9--\ ~ 200 ppm available chlorine sanitiz
~ ~ ~p", ~ ;- jng sqlution equal to 110% of 

/} 4 ~ r ~ tty: valunA! capacity of the equipment 

, 

{ : Pump solution through the system 
until a full flow is obtained in all 
extremities and the system is 
completely filled with the sanitizer. 
Close drain valves and hold under 
pressure for at least 2 minutes to 
inslire contact with all internal sur
faces. Remove some solution from 
drain valve and test with a chlorine 
test kit. If effluent contains less Ahlm 
50 ppm available chlorine, repeat 
the process. 

Jh 

Clean-In-Place Method: 
Thoroughly clean the equipment 

alter use. Prepare. a volume of a 
200 ppm available chlorine sanitiz
ing solution equal to t10'Mt of 
volume capacity of the equipmunl. 
Pump the solution through the sys
tern until full now Is obtained a' ad 
extremities and the system Is coin- . 
pletely empt, of air and filed w1t,h 
the sanitizer. Close drain valve~ ~. 
hold under pressure for at leas! ,1 {) , 
minutes to insure cont~ with all Ih : 
ternal surfaces. ROII1OW some .,sole
tion from drain valve and test ¥'ith fA 

chlorine test kit. " efftuent conta; .. :; 
less than 50 ppm available chit\! iM , 
repeal the process. 

I 
\ 
I 
I 
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Spray/Fog Method: 
Preclean all surfaces after use. 

Usa a 200 ppm available chlorine 
solution to control bacteria, mold or 
fungi and a 600 ppm solution to 
control bacleriophage. Prepare a 
200 ppm sanitiZing solution of suffi· 
cient size by thoroughly mixing the 
prOduct in a ratio of 1 oz. product 
with 20 gallons of water. Prepare a 
600 ppm solution by thoroughly 
mixing the prOduct in a ratio of 
3 oz. prOduct wilh 20 gallons of 
water. Use spray or logging equip
ment which can resist hypochlorite 
solutions. Always empty and rinse 
spraylfog equipment with potable 
water aller use. Thoroughly spray or 

. ) fog all surfaces until wet, allowing 
excess sanitizer to drain. Vacate 
area for at least 2 hours. Prior to 
using equipment, rinse aU surfaces 
treated with a 600 ppm solution 
with a 200 ppm solution. 

Sanitizing Porous Food 
Contact Surfaces 
Rinse Method: 

Prepare a SOlution of approxi· 
mately 600 ppm avaHable chlorine 
by weight. Preclean surfaces in the 
normal manner and immediately 
rinse all surfaces thoroughly with 
the sanitizing solution, maintaining 

) 
contact with the sanitizer lor at least 
two minutes. Prior to using the 
equipment, rinse all surfaces with 
200 ppm available chlorine solution. 
00 not rinse and do not SO<Ik equip
ment overnight. 

Immersion Method: I 

Prepare a sanitizing solution 01 
approximately 600 ppm available 
chlorine by weight Clean the equip
ment in a normal manner. Prior to 
using, immerse equipment in a 200 
ppm sanitizing solution for at least 
two minutes and allow the sanitizer 
to drain. 00 not rinsa and do not 
soak equipment overnight. 

, 

11 

Spray/Fog Method: 
Preclean aU surfaces aller use. 

Prepare a 600 ppm available chlo
rine sanitizing solution. Use spray 
or logging equipment which resists 
hypochlorite solutionS. Thorougt>ly 
spray or log aU surfaces until wet, 
.allowing excess sanitizer to drain. 
Vacate the area for at least 2 hours. 
Prior to using the equipment, rinse' 
all surfaces with a 200 ppm availa-
ble chlorine solution. 

Sanitizing Nonporous 

r:. ~1~::F:e~~ontact Surfaces 

~ : Clean equipment surfaces in the 
, :. , normal manner. Immediately rinse 

~ all surfaces thoroughly with a 200 
.ppm available chlorine solution, 
maintaining contact for at least 2 
minutes. 00 not rinse after treat
ment and do not soak equipment 
overnight. 

Immersion Method: 
Clean the equipment in normal 

maMer. Immediately immerse in a 
200 ppm available chlorine soIutior: 
for alleast 2 minules and allow thl) 
sanitizer to drain. 00 not rinse aller 
treatment. 

Spray/Fog Method: 
Preclean all surfaces aller use. 

Prepare a 200 ppm available chlo
rine solution. Use spray or fogging 
equipment which can resist hypo
chlorite solutions. Immediately spray 
or fog an surfaces thoroughly, then 
allow excess solution to drain. Va
cate area for at least 2 hours. 

Sanitizing Porous Non-Fc,('Itj 
Contact Surfaces . 
Rinse Method: 

Prepare a sanitizing solution of 
approximately 600 ppm avaUablt> . 
chlorine by weight. Clean \tK;: S;J~-. : , . 
faces In a normal manner. P,"- to:. : 
use, rinse all surfaces thoroughl1 .: .• 
with the sanitizing solution, main. ' 
talning contact with the sanltl:ter iJf' •.•• 

at least 2 minutes. 00 not rins3' 
equipment after treatment. 00 no~ 
soak equipment overnight. 

I 

. , 
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Prepare a sanitizing solution of 
approximately 600 ppm available 
chlorine by weight. Clean lhe equip
menl in a normal manner. Prior to 
use. immerse Ihe equlpmenl in the 
sanitizing solution for al leasl 2 
minules and allow the sanitizer 10 
drain. Do nol rinse equipment after 
treatment. 

Spray/Fog Method: 

Controlling Mold or Mildew 
Calcium hypochlorite solutions 

containing SOOO ppm available chlo
rine win destroy mold and non-
residuat mildew thaI grow in storage _ J 

rooms and other ~411 ,r~e.q 
Brush or spray"walls. floors. ceil

ings. and shelves with the solution. . 
Rinse an metal surfaces immediate
ly to prevenl corrosion. 

Bathrooms 
Calcium hypochlorite solutions 

conlaining 5000 ppm available chlo
rine will sanitize and deodorize toi
lets. shower rooms. urinals. drains. 

After cleaning. sanitize non-food 
conlact surfaces with a solution 
containing 600 ppm available chlo
rine. Use spray or fogging equip
ment which resist hypochlorile 
solutions. Prior to using the equip
ment, thoroughly spray or fog all 
surfaces unlil wet. allowing the 
excess sanitizer solution to drain. 
Vacate area for at least 2 hours. \ and other bathroom facilities. 

Toilets. shower rooms. urinals. 
and drains should be cleaned and 
sprayed or flushed with the calcium 
hypochlorite solution on a regular 
basis. After treatment. let stand 10 
minutes and rinse exposed metal 
surlaces with potable waler to pre
venl corrosion. 

) Disinfecting Nonporous Non
Food Contact Surfaces 
Rinse Method: 

Prepare a disinfecting solution of 
approximately 600 ppm available 
chlorine by weight. Clean equip
ment surfaces in a normal manner. 
Immediately. prior to use. rinse all 
surfaces thoroughly with the disin
fecting solution. maintaining contact 
with the solution lor at least 10 
minules. Do not rinse after treat
menl. Do not soak equipment 
overnight. 

Immersion Method: 

) 
Prepare a dislnlecting solution of 

approximately 600 ppm available 
chlorine by weight. Clean the equip-
ment in a normal manner. Immedi
ately, prior to use. immerse the 
equipment in the disinfecting solu
tion for at leasl 10 minutes and al
low the sanitizer solution to drain. 
Do not rinse the equipment after 
treatment. 

General ~~~:~ 
Calcium hypochlorite solutions of 

1000 ppm available chlorine will 
sanitize ll00rs. walls. and ceilings. 

For toilet bowls. add 1 'tablespoon 
of d(Y calcium hypochlorite to the 
residual water and swab. 

Sanitizing Dialysis MaChines 
Flush dialysis equipment 

thoroughly with water prior to 
sanitizing. Thoroughly dissolve 7 oz. 
of this product in 60 gallons of 
water to obtain at least a 600 ppm 
available chlorine solution. Use this 
solution in the hemodialysate sys
tem immediately allowing a mini
mum contact time 0' 15 minutes at 
20 de·- 'es C. Thereafter. drain the 
system 0' the sanitizing solution 
and thorougly rinse with potable 
water. Discard and do not reuse 
the spent sanitizer. Rinsate mu:;t· ·)a. ' .. 
monilored with a suitable test k;t to) 
insure that no available chlorine 
remains in the system. 

. . . " and control odors in refrigerated .' 
areas and on drain platforms - ate.v. " .... :('ota ... ~ -\r~~. 
S'Rush or swab sUf1aces thorough-
ly with the solution. Let stand 
2 minutes. hose 0" rin' . all metal 
surtaces with potable water. 
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Calcium hypochlorite solutions 
are recommended for decontaminat. 
ing single and mullipalient hemo
dialysate systems. Calcium 
hypochlorite has been shown to be 
an effective disinfectant (virucide, 
fungicide, bactericide, pseudo
monicide) when tested by AOAC 
and EPA test methods. Calcium 
hypochlorite may not totally 
eliminate all vegetative micro-

) organisms in hemodialysate delivery 
systems due to their construction 
and/or assembly, but can be relied 
upon to reduce the number of 
microorganisms to acceptable levels 
when used as directed. This 
product should be used in a disin. 
fectant program which includes bac· 
teriological monitoring of the 
hemodialysate delivery system. Cal· 
cium hypochlorite is not recom· 
mended for use in hemodialysate or 
reverse osmosis (RO) membranes. 

Consull the guidelines for hemo
dialysate systems which are availa· 
ble Irom the Hepatitis Laboratories, 

) CDC, Phoenix, AZ 85021. 

Asphalt or Wood Roofs and 
Sidings 

To control fungus and mildew, 
first remove all physical soil by 
brushing and hOSing with clean 
water. Then. apply a 5000 ppm 
available chlorine solution. Mix 
1 oz. of this product per gaUon 
01 water and brush or spray rool 
or siding. Aller 30 minutes stand. 
ing time, rinse by hOsing with 
clean water. 

\ 
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IIJATER SANlTAT\of\) f\f\)D 
SEwA6-E Tf!EATfY\8JT: 

WA TER SYSTEMS General 
Chlorinalion is the recognized' ' 

and accepted method 01 treating 
water supplies throughoul the world. 
Whether chlorination is achieved by 
a continuous feeding 01 gaseous 
chlorine inlo waler or by the regular 
addition of granular calcium hypo
chlorite. the chlorinating, sanitizing 
action is the same. When added to 
water. both gaseous chlorine and 
granular calcium hypochlorite form 
hypochlorous acid. Hypochlorous 
acid thoroughly destroys microor
ganisms by penetrating their cen 
walls and attacking the exposed In
lernal structure. 

The concentration 01 hypo-
chlOrous acid in water - expressed 
as .. percent available chlorine" _ 
delermines ilS germicidal strength. 

"Chlorine demand" is the amount 
01 chlorine required to destroy bac
leria and other organic malter 
presenlly eXisting in water. The 
available chlorine remaining aher 
"chlorine demand" is satisfied is 
relerred to as "Free Residual Chlo
rine". Free residual chlorine pro-
vides protection agaInst new , 
contamination. The amounl of free 
residual chlorine present In a quan-
tity ot water Is usuany expressed in 
"parts per mH110n (ppm)" of 'ree 
available chlorine. ' 

Regular and accurate testing 01 
water supplies to delermine the 
amotrnt of free residual chlorine Is 
extremely Impcxtant. 1\ should be 
carried out on a continufng, sys
tematic basis as this Is the only way 
to accurately determine the free 
residual chlorine and, lherefore lhe 
purity and acceptability of the ~ater. ;;10 . 

, 

Although calcium hVPOChlorhe 
serves munlclpaHtles and commer
cial users In many ways, Its most 
impOrtant function Is In water saniti
zation. In large citieS with prOpor
tionately large water consumption 
requirements, chlorination is most 
olten achieved through a 
continuous-leed gaseous chlorine 
system: In smaIIef communities 
where water consumption require· 
ments do 1101 justily the need for 
gaseous chlorine equipment. granu· 
lar calcium hypochlorite is most 
often used-

To treat sUrface water supplies 
Such as reservoirs. to destroy 
bacteria and algae, and to COrrect 
algae problems associated with 
water works equipment and filters. 

To sanitize wells 
Calcium hypochlorite may be used 
to sanitize wens initially and provide 
continuous treatment. 

To sanitize new mains and 
equipment 
All new water mains as well as new 
processing and distribution equip
ment for drinking water should be 
thoroughly sanitized with intensive 
treatments 01 calcium hypochlorite 
belore use. 

, At emergency water supply 
treatment .. 
Calcium hypochlorite is always 
ready to supply quick, elfective 
chlorination of new or supplemen
tary water supplies when fire. flood, 
droughl or othet emergencie,c; dis-. 
rupt or contaminate regul~' ~ ::;~rces. 

.. 
To treat _ge efftuen\' : : : ; , 
The use of calcium Itypoch\or.ile jn 
CQnjunctlon with other ..,. .. i1O,I:l'en-. 
taUy sound practices to main~i.iri . . 
clean rMlfS and streams :las,g.j;~ 
with our ecological _areness: .. 
Today. It Is widely used to reiJUCt' . 
BioIoglcal Oxygen Demani:!. ~t'~I' 
odors, IrAat effluent and aid' in' sew . 
age coagulation. '. . 
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All water Intended lor human con· 
sumptlon should be Chlorinated. 
Although calcium hypochlorite can 
be used at any stage in the water 
purification process. turbid water 
should be clarified first 

Large water systems using con· .. 
tinuously fed gaseous chlorine. as 
well as smaller systems which use 
granular calcium hypochlorite as 
their primary treatment, often also 
slock calcium hypochlorile for spe· 
cial purposes. such as destroying 
sudden algae growth, treatment of 
mains, conditioning 01 lifters and lor 
emergency chlorination. 

It is important to remember that , 
\ 

any water supply, large or small, ~ 
can be contaminated by seepage or 
carelessness and treatment must 
take place immediately upon its dis· 
covery. ~C .• ~ 
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RESERVOIRS 
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Bacteria control ~'-1l1~" (..: 
Contamination 01 reservoirs is an 

ever·present possibility. Most tre
quently. it is caused by careless 
persons or seepage trom ground 
contamination. In order to keep 
reservoir water bacteriologically ac· 
ceptable, it Is necessary to test 
regularly and chlorinate suffICiently 
to maintain a residuat 01 0.2 ppm 
free avaUable chlorine. This Is 
equivalent to 1.2 ounce 01 calcium 
hypochlorite per 30,000 gallons of 
water after chlorine aetnand has 
been satisfl8d. 

Where contamination is caused 
by overflowing streams, establish 
hypochlorinating stations upstream 0' (he reservoir. Chlorinate the Inlet 
water until the entire reseNOir al
tains a 0.2 ppm available chlorine 
residual as determined by a chlo
rine tast kit. Where conlaminatlon is 
from surface drainage, apply suffi· 
cient calcium hypochlorite directly to 
the reservoir to aUain a 0.2 ppm 
available chlorine residual in all 
parts 01 the reservoir. 

\ 

\ 

, 
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Daily testing should be accom· 
plished .way Irom the water Inlel. " 
samples musl be laken near the In. 
let. allow them to stand at least 
20 minutes belore testing. Also, 
remember that chlorine demand will 
be higher during periods 01 heavy 
rainlall and extreme dryness or 
heal. 

Continuous leeding 01 calcium 
hypochlorite al the input source is 
usually the most eUective meanS 01 
maintaining an adequate chlorine 
residual. 

When applying granular calcium 
hypochlorite to surface water, take 

\ 
care to reach all paris 01 the reser
voir with equal amounts 01 the 

\ product so that distribution Is com
plete and equal throughout. 

, : 

Algae control 
!'tapid algae growth in reservoirs 

is an indication of increased chlo
rine demand. When algae become 
a probtem. special action is neces. 
sary. There are several methods 01 
treatment. One of these is to 
hypochlorinate streams feeding the 
reservoir. Suitable leeding points 
should be setected on each stream' 
at teast 50 yards upstream Irom the 
point of entry Into the reservoir. 

Continuous chlorination is usually 
effective In destroying algae where 
a sulficient amount 01 sanitizer Is 
led to produce a chlorine residual 01 
0.2 to 0.5 ppm free available chlo
rine. Where continuous leedlng Is 
not possible, scheduled,intermlften" 
feeding should be pnlcticed: In'd6- ' ' 
log so, broadcast cak:lum hy::l'), . ' ' ' 
chlorite over (he surface 01 tt.o· ',. 
reservoir evenly, taking special care 
to lreal shallows and edges . .J's·.t , . 
descends, th8 product dissolves,' , . , . 
distributing a c:hIorinating adlbb to . . '. 
all depths. . .• 

Introduce a suffICient amoynt '!)I .' 
calcium hypochlorite to proW:l,~ e. . 
residual 0' from 0.2 (0 1.5 ppm f~ 
up to 24 hours. 
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WATER MA1NS 
New and Newly Cleaned 
Reservoirs 

New or recently cleaned reser
y.;irs must be completely disinfected 
with calcium hypochlorite before 
use. Spray an parts and surfaces 
with a 0.5% - 6000 ppm Solution. 
(1 ol:'lce calcium hypochlorite to 1 
gallon of water.) When the reservoir 
is filled, chlorinate as described 
above. Note: As a safety precau
tion, do not store calcium 
hypochlorfte solution. When 
mixed, use Immediately. 

Newly Installed wafer mains or 
those which have been repaired 
must be disinfected before being 
put into service as they are con
taminated by construction condi
tions. Completely flush the section 
to be sanitized. Allow a water flow 
of 2.5 feet or more per second to 
continue under pressure while in
troducing a 1 % available chlorIne 
solution with a hypochlorinator• 
Continue Injecting this solUlion until 
a 50 ppm free available chlorine . 
reading is obtained at the distant 
end of the new section alter a 
24-hour retention period. Afterward, 
nush the heavily chlorinated water 
free of the system. (Refer to page 
00 lor prepartaion of the 1 % so
lution.) 

Forty-eight hours after the initial 
treatment, test the water supply 
again for bacteria and chemicals. If 
results are unsatisfactory, maintain 
a 0.4 ppm free chlorine residual in 
the main until test samples are ac
ceptable for two successive days. 

Note: Keep out trench water and 
other contaminates from new mains 
by capping the pipe ends before 
lowering them into place. 

\ . 
\' 
I \ 
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WELLS 
Municipal authorities often help 

the residents of rural areas, particu
larly dairy farmers, saleguard their 
water supplies as any disease 
originating there could easny spread 
throughout the community. 

Since the contamination of well 
water, even from deep wells, is ai
_ys possible, it too should be chlo
rinated. The most effective method 0' doing so is to feed calcium 
hypochlorite Into the Intake line of 
the pump. This also helps keep the 
filter free of slime. Automatic 
hypochlorization equipment for this 
purpose is readily available and 
easy 10 use. 

It it is not possible to locate a 
'eed at the intake line, feed calcium 
hypochlorite anywhere in the pump 
discharge line. Feed sufficient calci· 
um hypochlorite to produce a free 
chlorine residual of at least 0.2 ppm 
and no more than 0.6 ppm after a 
2O-minute contact period. 

Regular testing is necessary and 
a record of test readings should be 
kepI. 

New wells must be treated. 

.... 
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Public wells 
,+.) Belore using, flush the casing 

with a 50 ppm available chlorine ~ 
lution (1 ounce of calcium hypo
chlorite for each 100 gallons of 
water). The solution should be 
pumped or fed by gravity Into the 
well and thoroughly mixed and agi
tated. The well should stand over
night or lor twelve hours under 
chlorination. It may then be pumped 
until bacterial examination of a 
representative raw water sample will 
indicate whether further treatment Is 
necessary. 

Alter the initial treatment, begin . 
leeding a 1 % available chlorine so
tution of this product with a hypo-

) chlorinator, as directed above, untH 
. a free available chlorine residual of 

at least 0.2 ppm and no more than 
0.6 ppm is attained throughout the 
distribu!ion system. Check the water 
frequently with a chlorine test kit. 
Bacteriological sampling must be 
conducted at a frequency no less 
than that prescribed by the. National 
Interim Primary Drinking Wat6r 
Regulations. Contact your local 
Health Department for further 
details. 

\ 
)3 

Private Wells 
Dug Wells - Upon completion of 

the casing (lining), wash the interior 
of the casing (lining) with a 100 
ppm available chlorine solutioo us
ing a still brush. This solution can 
be made by :horoughly mixing 1 
ounce 01 this product into 50 gal
lOns of water. Alter covering the 
Willi, pour the sanitizing solution 
iolo the well through both the pipe
sleeve opening and the pipeline. 
Also, wash the exterior of the pump 
cylinder with the sanitizing solution. 
Start the pump and pump water un
til a strong odor 01 chlorine in the 
water is noted. At this point, stop 
the pump and allow it to stand at 
least 24 hours. After 24 hours, flush 
well until all traces 01 chlorine have 
been removed Irom the water. Con
tact your local Health Department 
lor lurther details. 

Drilled, Driven, and Bored WeRs 
- Run the pump until the water is 
as Iree from tu rbity as possible. 
Pour a 100 ppm available chlorine 
sanitizing solution into the well. This 
solution can be made by thoroughlY 
mixing 1 ounce of this product Into 
50 gallons 01 waler. Add 5 to 10 
gallons of clean, chlorinated water 
to the well to lorce the sanitizer into 
the'rock formation. WaSh the exteri-
or 01 the pump cylinder with the 
sanitizer. Drop the pipeline into the, , .. 
well, start the pump and pwnp .. 
water until a strong odor of chlori.n~ . 
in the water i3 noted. At this poiN, 
stop the pump and wait at least 24 . 
hours. Alter 24 hours, Rush wet: . .III . : . 
til all traces of chlorine ha1l8 bedn . 
removed from the water. Deep wllll'l 
with high water levels may nece:lSl- , 
tate the use of Special methods 10r ' 
introduction 01 the sanitizer Into th", . 
well. Consult your local Health 
Department lor lurther details. 
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After the initial treatment feed 
~cium hypochlorite into the Intake 
line of the well pump. This also 
helps keep any filters free of slime. 

'). Automatic hypochlorization equip
ment for this purpose is readily 
available and easy to use. 

If it is not possible to locate a 
leed at the intake line, leed calcium 
"ypochlorite anywhere in the well 
pump discharge line. Feed sufficient 
calcium hypochlorite to produce a 
Iree chlorine residual of at least 0.2 
ppm and no more than 0.6 ppm al
ter a 2O-minute contact period. 

Regular testing is necessary and 
a record of test readings should be 
kept. 

Flowing Artesian Wells - Artesi
an wells general!Y, do not require 
disinfection. 11 an'l!yses indicate per-

) sistint contamination, the well 
should be disinlected. Consult your 
local Health Department for further 
details. 

After the initial treatment, follow 
the practice of maintaining a free 
chlorine residual of 0.2 ppm to 
0.6 ppm in the water oullets after a 
minimum 20 minute contact period 
as directed previously. 
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; Bacteria control 
Contamination of tanks is an ever-

present possibility. In order to keep polo..'o\e. 
tank water bacteriologically accept-
able, it is necessary to test regularly 
and chlorinate sufllciently to main-
tain a residual 01 0.2 ppm free avail-
able chlorine. This is equivalent to 

, 0.2 ouncejof calcium hypochlorite 

I 

per 5,000 gallons of water after 
chlorine demand has been satisfied. 

Where contamination is caused 
by water supply sources, establish 
hypochlorinating stations upstream 
01 the tank. Chlorinate the inlet 
water untit the entire tank attains a 
0.2 ppm available chlorine residual 
as determined by a chlorine test kit. 

Daily testing should be accom
plished away from the water inlet. If 
samples must be taken near the 
inlet, allow them to stand at least 
20 minutes before testing. Also, 
remember that chlorine demand 
may be higher during periods of 
heavy rainfall and extreme dryness 
or heat. 

Continuous feeding 01 calcium 
hypochlorite at the input source Is 
usually the most effective means of 
maintaining an adequate chlorine ,'" 
residual. 

When applying granular calcium ' , ' 
hypochlorite to the water surface in 
the tank, take care to reach alt ' , , tcil\t,:,; 
parts 01 the feseMif with equal 
amounts of the product so that 
distribution is complete and equal 
throughout. 
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TREATMENT 
PLANTS 

Granular calcium hypochlQrite 
may be used as a sanitizer in water. 
treatment plants when the system is 
too small to require gas chlorination 
equipment or to supplement well or 
reservoir chlorination. 

Treatment plants also rely on • 
granular calcium hypochlorite to aid 
in algae control. As algae may be 
the source 01 many objectionable 

. odors, cause mud balls and slime in 
) lilters, pipes and pumps, as well as 

reduce pipeline capacity, its control 
through chlorination is an important 
lactor. 

The presence 01 algae is often in· 
dicated by a slimy, gelatinous film 
on the inside of pumps, lines, and \ 
mixers, et.::. It may be eliminated by 
adding a sufficient quantity 01 calci· 
um hypochlorite to the forebay or 
pump wen to obtain a 5.0 to 
10.0 ppm residual chlorine reading 
alter 20 minutes contact time. 

The !Sosage necessary to provide 
this reading will vary with condi· 
tions, i.e.-hot weather will increase 

) the need for treatment. 11 should be 
controlled by actual test. 

New tanks, basins, etc. 
Remove an physical soil irom the 

surlaces. Introduce 4 ounces of cal
cium hypochlorite for each 5 cubic 
leet of working capacity (500 ppm 
available chlorine). Fill to working 
capacity and allow the solution to 
stand for at least 4 hOUrs. Drain 
and Rush with potable water and 
retum to service. • 

New filter sand . 
Apply 16 ounces of calcium 

hypochlorite for each 150 \0 200 cu
bic feet of sand. The action of the 
pc-oduct dissolving as the water 
passes through the bed will aid in 
!'a"ilizin!1 Ihe ~ slIOO. 

Existing equipment 
Remove the equIpment from serv

ice and thoroughly clean all physi
cal soil from surfaces. Sanitize by' 
introducing 4 ounces of this prOduct 
~or each 5 cubic leel of capacity 
(approximately SOO ppm available 
chlorine). Fill to working capacity 
and let the solution stand at least 4 
hours. Drain and place in service. If 
the previous treatment is not practi

. cal, surfaces may be sprayed with a 
.. I'd) ~ solution containing 1 ounce of this 

., ~ f~ ~ :. prOduct for each 5 gallons of water 

~<11~$~ ~ l'O'(approximately 1000 ppm available 
.... fOr \~,. chlorine). After drying, flush with 

..... 4.~" /' ., 
~4 ~ /'2-tf. ) water and return to service. 

Cooling tower and heat 
exchange surface 

A clogged or fouled system 
should be mechaniCally cleaned to 
remove all physical soil prior to be
ginning treatment. Initially. treat by 
adding enough calcium hypochlorite 
to provide 10 ppm available chlorine 
(g ounces per 1000 ga1\ons) as a 
shock dosage and circulate It 
Ihoroughly through the system. 

Then. for continuous preventive 
control of algae and slime growth, 
regularly add enough calcium 
hypochlorite to the reclrculatlon 
system 10 maintain a 1.0 ppm free 
chlorine residual. 

Other water oond\tion factors" 
such as pH, should be contrcUc'r.' dS 

recornme~ by the equipni~t .. : 
manufacturer. 
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EMERGENCY 
DISINFECTION 

Emergency Uses 
Acts of nature or the faiture 01 

man·made equipment may 
jeopardize a community's water 
supply at any time. Flood waters 
may contaminate reservoirs and 
wells; drought may dry up water 
suppties; fire or power faHures may 
interrupt the operation of pumping 
or purification facilities; mains maY 
break; and unknown sources can 
pollute water. All of these emergen
cies demand prompt action by 
responsible authorities. Many com· 
munities keep standby supplies 01 
calcium hypochlorite ready to meet 
such problems. II can be stored in 

") closed containers for reasonably 
long periods without appreciable 
loss of its effectiveness. When 
needed, calcium hypochlorite solu
tions can be quickly prepared to 
meet many requirements and may" 
be applied to water with feeders or 
added manually. 

DUring emergencies, c.alcium 
hypochlorite may be used to chlo
rinate water supplies which have 
been contaminated, or to purily new 
sources of water quickly and de
pendably. 

Wells 

) 
Thoroughly Rush the contaminat

ed casing with a SOO ppm available 
chlorine solution. (Mix 1 ounce 01 
the product with 10 gallons 01 

.• water.) Backwash the wen "to in
crease yield and reduce turbidity, 
adding sulflClent chlorinating solu
tion to the backwash to produce a 
10 ppm avaUable chlorine residual, 
as determined by a chlorine test kit. 
Aller \he turbidity has been reduced 
and the casing has been treated, 
add sulflClent chlorinating soMlon 
to produce a 50 ppm avaiable chlo
rine residual. Agitate the weR water 
lor several hours and take a 
representative water sample. 
Re-treat the well it water samples 
are biologically unacceptable. 

Jb 

Basins, tanks, flumes, etc. 
Thoroughly dean a. equipment, 

then apply 4 ounces 01 calcium 
hypochlorite pet' 5 cubic leet 01 
water to obtain SOO ppm available 
chlorine. as determined by a suita- .' 
ble test kit. After 24 hours, drain, 
flush. and return to service. If the 
previous method is not suitable, 
spray or flush the equipment with a 
solution containing 1 ounce of this 
product for each 5 gallons of water 
(1000 ppm available chlorine). Allow 
to stand 2 to 4 hours. Rush and 
return to service. 

Filters 
When sand mters need replace

ment. apply 16 ounces 01 calcium 
hypochlOrite for each 150 to 200 
cubic feet of sand. Where the filter 
is severely contaminated, additional 
calcium hypochlorite should be dis
tributed over the surface at the rate 
of 16 ounces per 20 square feel. 
Water shoutd stand at a depth 01 1 
loot above the surface of the filter 
bed lor 4 to 24 hours. Where filter 
beds. can be backwashed of mud 
and '~ill, apply 16 ounces 01 calcium 
hypochlorite per each 50 square 
leet, allowing the water to stand at 
a depth 01 1 foot above the filter 
sand. Aller 30 minutes, drain the 
water to the level 01 the filler. Aller 
4 to 6 hours, drain and proceed 
with normal backwashing. 

Distribution System 
Rush the repaired or replaced 

section with water. Establish a 
hypochlorinating station and apply 
sufficient product until a consistent 
avaitable chlorine residual 01 at 
teast 10 ppm remains aller a 
24-hour retention time. Use 1\ c!.l". 
rine test kit. 

Cross connections or 
emergency connections 

Hypochlorination or gravity -teed 
equipment should be set up nea~ 
the intake 01 the untreated wale,' 
supply. Apply sufficient product to 
give a chlorine residual of at lea,.t-
0.1 to 0.2 ppm at the point wlte'r3' 
the untreated supply enters tlw 
regular distribution system. Use a 
chlorine test kit. 

\ 
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Supplementary water 
supplies 

Gravity or mechanical hypochlo- ' 
rite leeders should be set up on a 
supplementary line to dose the 
water to a minimum chlorine residu· 
al 01 0.2 ppm after a 2O-minute con· 
tact time. Use a chlorine test kit. 

Water shipped in by tanks, " 
tank cars, trucks, etc. 

) 
Thoroughly clean all containers 

and equipment. Spray with a 500 
ppm available chlorine solution and 
rinse with potable water after letting 
stand 5 minutes. This solution is 
made by mixing 1 ounce of calcium 
hypochlorite for each 5 gallons of 
water. During the filling of the con· 
tainers, dose with sufficient 
amounts of this product to provide 
at least a 0.2 ppm chlorine residual. 
Use a chlorine test kit. 

Individual Water Supplies 
Where boiling of water for 1 

minute is not practical, water can 
be made potable by using calcium 

) hypochlorite. Prior to addition of the 
sanitizer, remove all suspended 
material by filtration or by allowing it 
to settle to the bottom. Decant the 
cl"rlfled, contaminated water to a 
clean container and add 1 grain of 
calcium hypochlorite to 1 gallon of 
water. One grain Is approximately 
the size of the letter "0" in this 
sentence. Allow the treated water to 
stand for 30 minutes. Properly treat. 
ed water should have a slight chlo
rine odor, if not, repeat dosaOe' and 
allow the water to stand an addl
tional 15 minutes. The treated water 
can then be made palatable by 
pouring it between clean containers 
several times. J.1 

SEWAGE 
TREATMENT 
B.O.O. reduction 

B.O.D., or Biochemical Oxygen 
!OElma,nd, is the quantily of oxygen 

r ... ,ulI,e<> to oxidize the polluting 
substance to a biochemically Inert 
material. As IiUle as 1 part per mil· 
lion of chlorine may bring about a 
reduction of 2 to 3 ppm In B.O.D'
Calcium hypochlorite for this Pur· 
pose may be added at virtually any 
point in the system. 

To achieve maximum results in 
terms of desirable aerobic action 
and retardation of anaerobic decom· 
position. hypochlorination should be 
complete. The treatment will still be 
of value. however. even if the 
amount 01 calcium hypochlorite ap
plied is less than the total amount 
which could be utilized. 

Odor control 
The most offensive odor encoun· 

tered in sewage treatment is due to 
hydrogen sulfide. It is caused by 
the'sulphate'splitting bacteria nor· 
mally present in sewage. 

Hydrogen sulfide can be very ef· 
fectively controlled by calcium 
hypochlorite hypochforination of the 
fresh sewage. which destroys the 
sullide-producing bacteria. \I the 
treatment of fresh sewage Is not 
practical. calcium hypoc:hlorlte may 
be added at any point where tl'e , , ' , ' 
odors become objectionable. 1M 
amount required will. however. t:.E.' ' 
increased. as the avaIabIe chIof'1HO ' ' 
In calcium hypochlorite wiD react ' 
not only with hydrogen sulfide. bt..1 : ' 
also with other bacteria and organi~ 
material. ' " , " 

For a sulfide reduction of 1 ppm •. 
from 8 to 10 ppm of available c:hfo.', , ' •. 
rine probably wiI be requited. ' , 

I BEST AWAIL'aLE CO" ) 

'\ 
I 

~ '. • • • I I, 
, . ',' .. 

. i ' •• 
i' • , 
• . , , 



• ~"'Io .. •• 8:10 
. cat.ilf. Sa, as , " .. Ullg 

D •• e",. til PlI PPG geldiiiw",ii1IRr.;tjibciRll:III''',. .. ",,,,,,.. 
"'sle. e ,.,. 
R'«. "PM 70. 

a. ••. 9"=bee '1 'OS, 
"'COSiOIhO, Correctlo .... 11 fS 8L-

Disinfection of sewage and 
wastewater effluent 

Although ovory ollort Is usually 
made to locate treatment plants 
where eflluent will not be the cause 
01 problems, sale practice dictates 
thaI il should be treated to destroy 
harmful bacteria. Calcium hypo
chlorile has proven to be an ellec· 
tive and dependable means of 

) destroying harmful bacteria in ef· 
lIuen\. The amount required de
pends on the Iype of sewage to be 
Irealed. Raw sewage may require 
as much as 30 ppm available chlo
rine, while secondary treated sew
age may need as litUe as 3 ppm. 

The disinfection of sewage ef
lIuenl must be evaluated by deter
mining the total number of coliform 
baclerial and/or fecal coliform bac
teria. as determined by the Most 
Probable Number (MPN) procedure, 
of the chlorinated effluent. This 
muSI be reduced to or below the 
maximum permitted by the controi,' 

) ing regulatory jurisdiction. 
On Ihe average, satisfactory \lisin

feelion of secondary wastewater ef-
lIuent can be obtained when· the 
chlorine residual is 0.5 ppm after t5 
minutes contact. Although chlorine 
residual is the critical factor in disin
fection, the Importance of correlat
ing chlorine residual with bacterial 
kiM must be emphasized. ~ MPN 
01 the effluent, which Is directly 
related to the water quaRty stan
darcls req<Jirements, should be the 
final and primary standard and the , 
chlorine residual should be consi
dered an operating standard valid 
only to the extent veriRed by the 
coIilorm quality 01 the effluent. 

, 

IbllowinQ are critical factors 
wastElWalter disinfection: 

. 1. Mixing: It is imperative that the 
) product and the wastewater be In- .' 
. stanteousty and completely flash 

mixed to assure reaction with every 
chemically active soluble and partic
ulate component of the wastewater. 
2. Contacting: Upon flash mixing, 
the flow through the system must 
be maintained. 
3. Dosage/Residual Control: Suc
cessful disinfection is extremely 
dependent upon response to fluctu
ating chlorine demand to maintain a 
predetermined, desirable chlorine 
level. Secondary effluent should 
contain 0.2 to 1.0 ppm chlorine 
residual after a 15-to-20 minute con
tact time. A reasonable average of 
residual chlorine is 0.5 ppm after 15 
minutes contact time. 

Effluent slime control 
Apply a 100 to 1000 ppm ava,ila

ble chlorine solution at a location 
which will allow complete mixing. 
Prepare this solution by mixing 2 to 
20 ounces of calcium hypochlorite 
with 100 gallons of water. Once 
control is evident. apply a 15 ppm 
available chlorine solution. Prepare 
this solution by mixing 0.3 ounce of 
the product with 100 galtons of 
water. 

Filter beds - slime control 
Remove the fdter from service, 

drain it to a depth of 1 loot above 
the filter sand, and add 16 ounces 
01 calcium hypochlorite per 20 
square feet evenly over the surface. 
Wait 30 minutes before draining 
water to a level that Is even with 
the top of the filter. Wait lor 4 to 6 
hours before completely draining 
and backwashing the fdter. 

... 
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Aid in coagulation 
The value 01 calcium hypochlo

rile's available chlorine as an aid in 
coag ulalion is due primarily to its 
oxidizing power - a property which 
is of particular value in sewage 
treatment because there is almost 
no oxygen In sewage. 

Hypochtorination with calcium 
hypochlorite is particularly helpful 
when iron salts are used as the 
primary coagulanl Ferric iron. in 
the absence 01 oxygen. tends to 
revert to ferrous iron, which is of lit
tle value as a precipitant. Calcium 
hypochlorite supplies sufficient oxy
gen to retard or prevent this 
change. It should be used just be
fore the primary coagulant in a 
proportion of 3 to 5 ppm. 

SWIMMING POOLS 
Pool water chlorination 

Catcium hypochlorite provides a 
Simple, effective method of treat
ment for Chlorinating swimming pool 
water. Its use Is especially suited to 
indoor pools. For best results, it is 
introduced in controlled quantities 
into the recirculated water. Automat
ic feed equipment for this purpose 

) is readily available. 

Pool accessory equipment 
The possibtlity for the sjll'ead of 

infectious diseases Is heightened 
wherever bathers gather. To provide 
proper and effective preventive 
care, calcium hypochlorite should 

I. be used to Inexpensively destroy 

I'. harmful bacteria on Swimming pool 
premises and equipment, including 

• shower rooms, Roars and walkways, 
! restroom facilities, diving boaids, 
I: ladders, etc. 
! 
I : Note: As this product Is toxic to 
I: fish and other aquatic life, treated 
!. water should not be discha:ged 

,
. where it will drain into streams, 

. rivers. lakes, or public waters • . . 
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PREPARING 
CALCIUM HYPOCHLORITE 
SOLUTIONS 

Each 01 the applications described 
in this brochure requires a specifiC 
concentration 01 solution measured 
in parts per million (ppm) or percent 
available chlorine. To prepare the 
proper strength solution, follow 
these simple directions: 

1. Use a clean. non-metallic con
tainer Iree 01 grease, oil, or 
residue. 

2. Add granular calcium hypo
chlorite to lukewarm water. 

3. Stir lor three to live minutes. 
4. Use immediately. 

NOTE: As a salety precaution. pre
pare only the amount 01 solution 
needed. Never store a calcium 
hypochlorile solution. 

CALCIUM HYPOCHLORITE MEASUREMENT EQUIVALENTS 

Dry Weight Household Measurement" 

1 level teaspoon 
1 level tablespoon 
2 level tablespoons 

SERVICE 
The technical service staff of PPG 

Industries is available for consulta
tion on handling, storage. and the . 
use 01 calcium hypochlorite and on 
swimming pool care In general. 

,he .......... MIl....,.. pM ....... ...,. ... 

~".""""""" •• ""' ...... "'beII ............... L:AIon .... prKtlc .......... til PPO 
IndusIries .. IfM ,...,. .... but •• ftOC ' .. ...... 
tations of pertor~. ,"'s. Of COIftCIII' ............. " 
of sUCh Clate. 

The produds ..... oed ...... ncM .... PfOP'dr. 
can be hel_doua. PPG ......... • owe,., .. .... 
anyone using endIor IwndIng 1M paducli A .. 4boed .... ... _ ....... __ .... -
..... .,...clutlol ... , War ....... ICIP II "ii(f'" 1M ~ 
.... belor • .,.... .. prodw:L 

The products .... ioMc:I .... as .. pOI ........ 
Mutdous ........ RlUSI tMI • ..,. out of .. fMCh of -.... 

116 ounce 
112 ounce 
1 ounce 
8 ounces 16 level tablespoons (1 cup) 

• These household measurement equivalents are only approximate values given lor the user's 
convenience. 

The lollowing table indicales the 
amount of calcium hypochlorite 
needed to make various quantities 
01 solution containing Irom 5 to 
10,000 ppm available chlorine. 

Available Weight of Calcium Hypochlorite Required to Make Solution 
Chlorine 1 ganon 10 gaUons 50 gallons lCO ganons 
(ppm") tb •• oz. Ibs. oz. Ibs. oz. Ibs. oz. 
5 0 0.001 0 0.01 . 0 0.05 0 0.10 to 0 0.002 0 0.02 0 0.10 0 0.21 25 0 0.005 0 0.05 0 0.26 0 0.51 50 0 0.01 O' 0.10 0 0.51 0 1.03 100 0 0.02 0 0.21 0 1.03 0 2.05 150 0 0.03 0 0.31 0 1.54 0 3.08 
200 0 0.04 0 0.41 0 2.05 0 4.11 300 0 0.06 0 0.62 0 3.08 0 6.16 500 0 0.11 0 1.03 O· 5.13 0 10.27 600 0 0.12 0 1.23 0 6.16 0 12.32 1000 0 0.21 0 2.05 0 10.26 1 4.53 2500 (.25\1,) 0 0.51 0 5.13 1 9.66 3 3.32 
5000 (.5'110) 0 1.03 0 10.26 3 3.32 6 6.65 
10.000 (I'MI) 0 2.05 1 4.53 6 6.65 12 13.29 
'Ports .... ilable chlorine per minion ports of_. 
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Area Sales Offices in the U.S. 

Cenlro! 

ChIcago. UI~nol. 
3030 Warrer,viQe Road 

) 

Suile 615 
lisle, Il 6C;:)2 
(708) 505- ~ 250 

~ Soulhwestern 
.. Houston. Tex.s 

530 wens Fargo Drive 
Suile 212 
Houslon, TX n090 
(713) 441h'l770 

e.stern 

PhbdeIpNa (Haddonlleld. New Jersey) 
The Centennial BuMding 
76 Euclid A_ 
Haddonl"lQId, NJ 08033 
(609) 42&-7800 

Western 

San Francisco, C""omta 
1350 Bayshore Highway 
Suite 810 • 
~,CA94010 
(415) 343-1876 

International Sales Offices 

PPG Industries-Far east Ltd. 
T oranomon IoIori Bldg •• No. 40 

) 
13-1, Toranomon 5-chorne 
Minalo-ku 
Tok}o. 105. Japan 
Tele.: 2427129 Pro PAC J 
Telephone: 03 (434) 1146 

S ... Ju ... , Puerto Rico 00920 
PPG Industrt •• , Inc. 
lIrII. Industrial Mario Julia 
Capana Heights 
T .... : m-3450234 
T ... phone: (809) 782-8080 

Sao Peulo. BrazIl 01310 
Edilido ar.ncs. Avenid8 
PauIis\a Avenue 17S. 
SuIte 153 
T_x: (011) 39104 PPGBBR i: TeItpI.on.: 11·28<1-0433 

! . 

PPG Chemical Toll Free: 

1 + 800 + CHEMPPG 
1 + 800 + 243-6714 

, 

\ IESl InitiatE c .... \ 

PIII~ P~lobsl' InducIor'" are Trademarks 01 Pro 

31 
PPG INDUSTRIES, INC. 

One PPG Place 
Pittsburgh. PA 15272 
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