SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


SECTION 330110 – OPERATION AND MAINTENANCE OF UTILITIES

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Cleaning and flushing piping systems 
Testing piping systems 
Disinfecting piping systems 
Placing piping systems in operation 
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 33 Section "Schedules for Utility Piping."
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Code of Federal Regulations (CFR):
29 CFR 1910  Occupational Safety and Health Standards (OSHA)
American Water Works Association (AWWA):
AWWA C601  Disinfecting Water Mains
Compressed Gas Association (CGA):
CGA G4.1  Cleaning Equipment for Oxygen Service
Factory Mutual Engineering (FM):
FM  Factory Mutual System Loss Prevention Data Sheets
International Association of Plumbing and Mechanical Officials (IAPMO):
IAPMO UPC  Uniform Plumbing Code
National Fire Protection Association (NFPA):
NFPA 13  Installation of Sprinkler Systems
NFPA 14  Installation of Standpipe and Hose Systems
NFPA 15  Water Spray Fixed Systems for Fire Protection
NFPA 24  Standard for the Installation of Private Fire Service Mains and Their Appurtenances
ABBREVIATIONS
HPCW	=	 High Pressure City Water
DCW	=	Domestic Cold Water
CA	=	Compressed Air
CDA	=	Clean Dry Air
FO	=	Fuel Oil
LCW	=	Low Conductivity Water
TRW	=	Treated Water
TW	=	Tower Water
fps	=	Feet per Second
MAWP	=	Maximum Allowable Working Pressure
m/s	=	Meters per Second
SUBMITTALS
Submit under provisions of Division 01 Section "General Requirements."
Testing, cleaning, and disinfecting procedures.
QUALITY ASSURANCE
Water to be discharged from flushing and disinfecting procedures shall be neutralized and disposed of in accordance with Division 01 Section "General Requirements."
PRODUCTS	NOT USED
EXECUTION
CLEANING AND FLUSHING
Water Piping Systems:
After completion of work in each section of the various water piping systems, and prior to testing, flush piping to remove foreign material and to thoroughly clean the system.  Fixtures or outlets, service cocks or valves at dead ends shall be fully open.  Flushing shall be continued until the water leaving the system is clear and acceptable to the University, but in no case shall the flushing be performed for less than 10 minutes.
For High Pressure City Water (HPCW) which also serves as Sitewide Fire Water supply, ensure that adequate quantities of water are available to produce a flushing velocity of not less than 10 feet per second (fps) (3 mps) per NFPA 24.  The LBNL Fire Marshal or his representative shall be notified to witness flushing.  The Subcontractor shall provide a storage tank large enough to store the flushing water.  The water is then neutralized per AWWA C651 prior to dispose it in the sanitary sewer system in a controlled manner at less than 2 fps (0.6 mps).  Drainage of the flushing water to the Site storm drain and sanitary sewer systems directly is specifically prohibited.  
Use DCW for flushing HPCW piping.

B	Disinfecting LCW or DI Piping System
Low Conductivity Water (LCW) or Deionized (DI) Water:  After water system piping is installed and pressure tested, flush pipe with trisodium phosphate to remove any dirt, oil, and grease.  After flushing, pump 3% hydrogen peroxide at 20 psig (138 Kpa), to flush clean.  Rinse system with low conductivity water or deionized water after sterilization until all traces of chlorine are gone.  Notify the LBL Project Manager 10 days prior to rinsing the system.  It is the Contractor's responsibility to clean the piping system of all debris and visible contaminants.  It is absolutely essential that the pipe system is free of any oil, grease, or other contaminants.  Perform all of the above in the presence of the LBNL Project Manager or his representative.

PRESSURE TESTING PIPING SYSTEMS
General:
Prior to acceptance and initial operation, inspect and test the piping systems to ensure that the design, materials, fabrication, and installation are in accordance with these specifications.
Test piping prior to being enclosed, covered-up, or treated externally with insulation, tape wrapping, mastic coating, and like treatments. 
Notify the University at least 48 hours prior to testing, and conduct tests in the presence of a University Representative.
Piping systems shall show no pressure loss, unless noted otherwise, while being tested in accordance with this section of these specifications.  When leakage or other defects are located, repair or replace the affected portion of the piping system and retest.  In the event repairs, replacement, or additions are made following the pressure test, retest the affected piping.  In the case of very minor repairs, replacement, or additions, the University may, solely at its discretion, omit retesting provided precautionary measures are taken to assure sound construction.
General Test Procedures:
All valves shall be in full-open position during the test.  Do not include components (gauges, relief valves, instrumentation, and like items) as part of the tests that are not rated for the testing pressure.
Do not attempt to modify a piping system when it is pressurized, including tightening leaking joints.  Do not repair, replace, or retighten leaking joints or components until the pressure has been reduced to ambient level.
Measure test pressure with a manometer or with a pressure-measuring device designed and calibrated to read, record, or indicate the maximum test pressure.  Record pressure loss due to leakage during the pressure test period while the system is pressurized but isolated from the pressure source.
In general, test HPCW and HPCW/F at a minimum of 150 percent of their MAWP using an inert fluid.  The LBNL Fire Marshal or his representative must witness hydrostatic testing. The test pressure for each piping system shall be not less than the following values, irrespective of the design MAWP:


	TEST SYSTEM
	TEST PRESSURE (GAUGE)
	TEST MEDIA
	TEST DURATION


	DCW, HPCW
	300 psi (2070 kPa) gauge
	DCW
	24 hours

	LCW
	225 psi (1 550 kPa) gauge
	DCW
	24 hours

	TW, TRW, FO
	225 psi (1 035 kPa) gauge
	DCW
	24 hours

	CA
	225 psi (1 140 kPa) gauge
	CDA
	4 hours

	Natural Gas
	165 psi (1 140 kPa) gauge
	Nitrogen Gas
	4 hours

	
Sanitary Sewer,
Storm Sewer
	20 feet of water column
	CW
	24 hours



Prepare test records of inspection and tests performed.  Indicate which portions of the piping system are in accordance these specifications.  Briefly document test procedures, instruments and media used, and test pressures.  Before requesting final approval of a piping installation, submit copies of test records for University approval.
DISINFECTING HPCW or DCW PIPING SYSTEM
Subcontractor's Responsibilities:
The Subcontractor shall furnish labor, equipment, materials and transportation to disinfect domestic hot and cold water lines included in his work and fire lines connected directly thereto in conformance with the procedures and standards specified herein.  The Subcontractor shall supply the disinfecting agent, injecting apparatus, operate the valves and inject the disinfecting agent into the system.
Clean and disinfect cold water systems in accordance with AWWA C652 when the project is complete and when, by test, the system is proven to be free from leaks and ready for use.  It is recommended that the Subcontractor contract with Bennett Marine Utility Inc, 1027 California Drive, Burlingame, CA 94010-3630, Phone 650-344-0436 to perform the disinfection work as the firm is most familiar with LBNL's Site and procedures.
The Subcontractor shall properly carry the disinfection procedures as specified herein.
Disinfecting Agent::
Under most conditions, the continuous feed method using an aqueous solution of sodium hypochlorite or calcium hypochlorite having at least 5.25 percent available chlorine is the most appropriate method of application.  The preliminary preparation and disinfecting procedures using continuous feed method are covered below in this subcontract.  The use of granular calcium hypochlorite is prohibited unless specifically approved by the LBNL Environmental Health & Safety Division.
Preliminary Preparation:
Provide and install a ¾ inch (19 mm) service cock or valve connection for the system to be disinfected within 2-3 feet (0.6-0.9 m) of its junction with the water supply lines, for injecting the disinfectant into the system.
Provide and install a ¾ inch (19 mm) service cock or valve at dead ends in the line or in connections to the line in order to properly drain and vent this line to assure that parts and components of the line are contacted by the disinfecting agent.
Alternatively, the Subcontractor may install temporarily blow-offs for injecting disinfecting agent.
Prepare the water-flow valves for sterilization.
Disinfection shall be performed after final pressure test.  After final pressure test of the new line and prior to the draining of this line for disinfection, the line shall be thoroughly flushed per Paragraph 3.01 above.    
Disinfecting Procedure:
Connect the injection hose to the test connection.
With the system completely full of water and the supply valve open, proceed to adjust every valve of the system so that a trickle of water flows from each.
Inject the disinfectant slowly, at a uniform rate, until an orthotolidine test at each outlet shows a minimum chlorine residual concentration of 200 parts per million (ppm).
Close outlets and valves, including the valve connecting to the water-supply line and the 3/4-inch (19-mm) service cock on the solution-injection connection.
Maintain the condition for 24 hours.  If after 24 hours, orthotolidine tests indicate that the chlorine residual concentration has decreased below 50 ppm, repeat the disinfecting procedure until an approved result is obtained.
When the residual chlorine requirements have been fulfilled, the part of the water system being disinfected shall be drained and flushed until the chlorine concentration of the discharged water has been reduced to an amount equivalent to the level normally present in the water supplied to the area.  This part of the system shall again be isolated by valving off.  The water shall be neutralized per AWWA C651, Appendix C prior to drainage to the sanitary sewer system.
After checking that the residual chlorine concentration is not greater than control levels using the orthotolidine test, the LBNL Industrial Hygiene Group shall take water samples after a 24 hour incubation period at predetermined locations of the isolated system.  The sampling points shall be chosen so as to provide accurate information regarding the bacteriological quality of the water.  The samples will be analyzed by a laboratory selected by the LBNL Industrial Hygiene Group for bacterial analysis using the membrane filter technique as described by Standard Methods for the Examination of Water and Wastewater, 13th edition.  Before putting this system into service, the results of these tests must show the water to completely free (i.e., <1 or none detected) from coliform organisms after a 24 hour incubation period.
If the results of the bacteriological tests do not meet the standard specified above, the disinfection procedures shall be repeated until this standard is satisfied.
Tie-in fittings to be placed in existing mains shall be sterilized either by immersing in a chlorine solution of 500 ppm for one-half hour or by swabbing with 5 percent hypochlorite solution.
[bookmark: _GoBack]On system where a fire sprinkler riser is to be directly connected to an existing underground link that has been previously sterilized and terminates above ground, the double check valves, test cocks, and pipe and fittings between the check valves and the termination of the underground line, are to be immersed in a 500 ppm chlorine solution for one hour prior to assembly.  The termination of the underground line shall not be left uncovered longer than necessary.  The sterilization process is to be monitored by LBNL Industrial Hygiene Group or his representation and a University Inspector.
Approval:
When of the procedures specified in Sections A, B C & D above have been properly carried, and when the water sample test results comply with the limit specified in D.6 above, the section of water line being disinfected will be approved for potable water use.  Submit test results to LBNL Project Manager for approval. 
END OF SECTION 330110


Page - 14	RMW MASTER SECTION – Issued OCT 99 – AIA Masterspec 2-99	


LBNL Facilities Master Specifications	330110-1	Revised
Operation and Maintenance of Utilities	03/27/2017
