D&C  JC/JWR/BM:lmm


SECTION 331300
DISINFECTION OF WATER UTILITY DISTRIBUTION
USE THIS SECTION FOR DISINFECTING POTABLE WATER LINES, AND STORAGE TANKS.  EDIT TITLE AND SECTION ACCORDINGLY.
PART 1   GENERAL

1.01
QUALITY ASSURANCE


A.
Conform to provisions of AWWA C-651 for water line disinfection.  Do not use Tablet Method therein.


B.
Conform to provisions of AWWA C-652 for water tank disinfection.


C.
Comply with all requirements of the New York State Department of Health for disinfection of potable water lines, valves, hydrants, storage tanks, and appurtenances.

1.02
SUBMITTALS


A.
Contract Closeout Submittals:



1.
Test Results.
PART 2   PRODUCTS

2.01
DISINFECTANT


A.
Chlorine Gas meeting AWWA B301.


B.
Hypochlorites meeting AWWA B300.

2.02
TEST KITS


A.
High range test kit for chlorine residual (0-200 mg/1) Hach Chemical Co. Model CN-21P.


B.
DPD chlorine residual test kit (0-3.5 mg/1) Hach Chemical Co. Model CN-66.


C.
Test kits to remain property of the Contractor.

PART 3   EXECUTION

3.01
DISINFECTION - WATER MAINS


A.
Flush mains with clear water at a minimum rate of 2.5 fps prior to disinfection.  See Table 1.

	TABLE 1 - WATER MAIN FLUSHING DATA

	PIPE DIAMETER

(INCHES)
	FLUSHING RATE GPM

@ 2.5 fps
	HYDRANT OPENINGS

@ 40 psi

	2
	25
	one - 2-1/2

	4
	100
	one - 2-1/2

	6
	220
	one - 2-1/2

	8
	390
	one - 2-1/2

	10
	610
	one - 2-1/2

	12
	880
	one - 2-1/2

	14
	1200
	two - 2-1/2

	16
	1570
	two - 2-1/2

	18
	1985
	two - 2-1/2

	24
	3525
	one - 4-1/2 and

one - 2-1/2



B.
Chlorine Gas:  Apply with a solution-feed chlorinator in combination with a booster pump for injecting the chlorine gas-water mixture into the main.  Do not use direct feed chlorinators.


C.
Hypochlorites:  Apply solutions to water mains with a gasoline or electrically powered chemical feed pump designed for feeding chlorine solutions.


D.
Application (Continuous Feed Method).



1.
Connect chlorinator or force pump to water main upstream from point of repair or replacement, or new lines.



2.
Proportion application rate of chlorine solution to obtain a minimum concentration of 50 mg/1 of available chlorine.  Use high range test kit to determine concentration.  See Table 2.

	TABLE 2 - QUANTITY OF DISINFECTANT REQUIRED FOR 50 mg/l OF

AVAILABLE CHLORINE PER 100 FT. OF PIPE

	PIPE
	POUNDS
	OUNCES
	QUARTS

	DIAMETER
	Cl
	SOLUTION
	HYPOCHLORITE

	(INCHES)
	GAS
	70%
	70%
	14.7%
	5.25%
	14.7%
	5.25%

	2
	0.1
	0.1
	0.2
	0.8
	2.1
	0.1
	0.1

	4
	0.1
	0.1
	0.6
	3.0
	8.3
	0.1
	0.3

	6
	0.1
	0.1
	1.4
	6.7
	18.7
	0.2
	0.6

	8
	0.1
	0.2
	2.5
	11.9
	33.2
	0.4
	1.1

	10
	0.2
	0.3
	3.9
	18.5
	51.9
	0.6
	1.6

	12
	0.3
	0.4
	5.6
	26.7
	74.7
	0.9
	2.4

	14
	0.4
	0.5
	7.6
	36.3
	102.0
	1.2
	3.2

	16
	0.5
	0.7
	10.1
	47.5
	133.0
	1.5
	4.2

	18
	0.6
	0.8
	12.6
	60.0
	168.0
	1.9
	5.3

	24
	1.0
	1.4
	22.4
	107.0
	298.0
	3.4
	9.4




3.
In the absence of a meter, determine rate either by placing a pitot gage at discharge or by measuring the time to fill a container of known volume.  See Table 3.

	TABLE 3 - TIME FOR DISINFECTANT TO FLOW THROUGH

100 FT. OF PIPE - MINUTES

	PIPE DIAMETER

(INCHES)
	@ 25 GPM
	@ 100 GPM
	@ 500 GPM

	2
	0.7
	0.2
	0.04

	4
	2.6
	0.7
	0.13

	6
	5.9
	1.5
	0.3

	8
	10.5
	2.6
	0.5

	10
	16.3
	4.1
	0.8

	12
	23.5
	5.9
	1.2

	14
	32.0
	8.0
	1.6

	16
	41.8
	10.5
	2.1

	18
	52.9
	13.2
	2.7

	24
	94.0
	23.5
	4.7




4.
Continue to apply chlorine solution until it reaches discharge.  Check for the presence of chlorine at discharge by adding an orthotolidine reagent.  In the presence of chlorine the reagent will turn red.



5.
Maintain chlorinated water in the main for a minimum of 24 hours.  At the end of this period chlorine concentration shall be at least 25 mg/1.  Use high range test kit to determine concentration.



6.
Operate all valves and hydrants to insure their proper disinfection.



7.
Prevent back flow of super chlorinated water into existing distribution system.


E.
Final Flushing:



1.
After a 24-hour retention period, flush main until maximum chlorine concentration is 1.0 mg/1.  Use DPD chlorine residual test kit.



2.
Discharge super chlorinated water in a manner that will not adversely affect plants and animals.  Comply with applicable State regulations for waste discharge.


F.
Bacteriological Tests: Contact local health units for sampling criteria and procedures.  Local health units may have more stringent criteria.



1.
Test water main for bacteriological quality before putting pipe into service.  A minimum of two successive sets of samples shall be taken at 24-hour intervals.  Both sets of samples shall indicate bacteriological safe water before putting the facility in operation.  Pay all expenses incurred for testing.



2.
Tests shall be conducted by a laboratory approved by the New York State Health Dept.


G.
Give all test results to Director’s Representative.



1.
Should test results prove any part of the system bacteriologically unsafe, repeat disinfection procedures until satisfactory results are obtained.

3.02
DISINFECTION - WATER TANKS


A.
Thoroughly remove dirt and loose material from interior of tank.


B.
Disinfect tank using one of the following three procedures (Note that Procedure 1 does not require draining tank after chlorine application unless required to meet paragraph 3.02 C below).



Procedure 1:  Direct application of chlorine solution to interior surfaces of tank.



1.
Dissolve one ounce HTH (70 percent calcium hypochlorite) as a paste in each 26 gallons of clean water; or add 4 fluid ounces of 5 percent sodium hypochlorite to each 8 gallons of clean water; or add 4 fluid ounces of 14 percent sodium hypochlorite to each 24 gallons of clean water.  Each of these solutions has a 200 mg/1 concentration of available chlorine.



2.
Spray the chlorine solution over the inner surface of the cleaned, empty tank using tree-spraying equipment or whitewash brushes.



3.
After a 30-minute retention period, fill tank with potable water and then follow the required procedure of paragraph 3.02 C. - Flushing.



Procedure 2:  Adding disinfectant to water as tank is filled.



1.
Dissolve 1/2 lb. HTH (70 percent calcium hypochlorite) as a paste in each 1000 gallons of water needed to fill the structure; or add 1 fluid ounce of 5 percent sodium hypochlorite to each 8 gallons of water; or add 1 fluid ounce of 14 percent sodium hypochlorite to each 24 gallons of clean water.  Each of these solutions has a 50 mg/1 concentration of available chlorine.  Add paste in batches as structure is being filled.



2.
Allow chlorinated water to remain in tank from 6 to 24 hours.  Drain tank and then follow the required procedure of paragraph 3.02 C. - Flushing.



Procedure 3:  Add disinfectant with a portable chlorinator as water enters tank.



1.
Add chlorine or hypochlorite solution to obtain a minimum concentration of 50 mg/1 of available chlorine.



2.
Allow chlorinated water to remain in tank from 6 to 24 hours.  Drain tank and then follow the required procedure of paragraph 3.02 C. - Flushing.


C.
Flushing:  Continuously fill and drain tank until water discharging from tank has a maximum chlorine concentration of 1.0 mg/1.



1.
Discharge super chlorinated water in a manner that will not adversely affect plants and animals.  Comply with applicable State regulations for waste discharge.


D.
Bacteriological Tests:  Contact local health units for sampling criteria and procedures.  Local health units may have more stringent criteria.



1.
Test water from tank for bacteriological quality before putting tank in service.  A minimum of two successive sets of samples shall be taken at 24-hour intervals.  Both sets of samples shall indicate bacteriological safe water before putting the facility in operation.  Pay all expenses incurred for testing.



2.
Tests shall be conducted by a laboratory approved by the New York State Health Department.


E.
Give all test results to the Director’s Representative.



1.
Should test results prove any part of the system bacteriologically unsafe, repeat disinfection procedures until satisfactory results are obtained.
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