2.1
PROCESS AND UTILITY PIPING

2.1.1
Scope

This specification covers the furnishing of materials and equipment and performing all work required to install process and utility piping.

2.1.2
General

If a brand name is specified herein, and the Contractor wishes to propose the use of an "approved equal" substitute, the Contractor shall present data on the proposed substitute to the Martin Marietta Construction Engineer for approval, using the submittal procedure outlined for shop drawings.

2.1.3
Codes and Applicable Publications

Work and materials provided under this section shall conform to applicable provisions of the following:


A.
American National Standards Institute (ANSI), Standard B 31 - Pressure Piping.


B.
American National Standards Institute (ANSI), Standard B 16 - Pipe Flanges and Fittings.


C.
American Welding Society (AWS), Standard B 2.1.


D.
American National Standard Institute, (ANSI), Standard B 1.20.1 - Pipe Threads, General Purpose.


E.
American Society for Testing and Materials (ASTM)


F.
American Society of Mechanical Engineers (ASME), Boiler and Pressure Vessel Code, Section VIII - Pressure Vessel.


G.
American Society of Mechanical Engineers (ASME), Boiler and Pressure Vessel Code, Section IX - Welding and Brazing Qualifications.


H.
Occupational Safety and Health Administration (OSHA).  (29 CFR 1910 and/or 29 CFR 1926).


I.
Manufacturers Standardization Society of the Valve and Fittings Industry (MSS).


J.
American Water Works Association (AWWA).


K.
Environmental Protection Agency (EPA).


L.
Louisiana Department of Environmental Quality (DEQ).


M.
National Fire Protection Association (NFPA).


N.
American National Standard Institute (ANSI) Standard Z88.2 - Practices for Respiratory Protection.


O. 
Martin Marietta "Subcontractor Safety Regulations" MMC-ET-CR00013 (Latest Revision).


P.
Cast Iron Soil Pipe Institute CISPI Standard 301.

2.1.4
Installation
2.1.4.1
General
2.1.4.1.1
Connections and tie-ins to existing utilities shall be scheduled with the Martin Marietta Construction Engineer to assure uninterrupted service throughout the plant.

2.1.4.1.2
Pipe shall be accurately cut to measurements established at the site and shall be worked into place without springing (except where shown) or forcing, properly clearing all openings and equipment.

2.1.4.1.3
Cutting or other weakening of structural members to facilitate piping installation will not be permitted.

2.1.4.1.4
Piping shall be run parallel with the lines of the building unless otherwise shown.

2.1.4.1.5
Lines, valves, and fittings shall be kept a sufficient distance from surrounding work to permit finish covering and painting.

2.1.4.1.6
Bushings for changes in line size will not be permitted unless specifically shown or indicated.

2.1.4.1.7
Branches from supply and return mains shall be taken off as shown on the drawings, or as approved by the Martin Marietta Construction Engineer.  Connections shall be made in such a manner to insure unrestricted circulation, eliminate air pockets, and permit drainage of the system.

2.1.4.1.8
Lines and equipment shall be properly capped or plugged during storage and installation to exclude dirt and other foreign matter.

2.1.4.1.9
Valves shall not be installed with the stem below the horizontal unless specifically shown.

2.1.4.1.10
Dielectric pipe unions shall be installed at all connections of copper piping to galvanized or other type of ferrous piping.

2.1.4.1.11
High points of the system shall be vented and low points provided with plugged drains, one-half inch (1/2") in size.

2.1.4.1.12
Where drawings indicate, piping shall be sloped a minimum of one sixteenth of an inch (1/16") per foot (unless otherwise specified) in the direction shown.

2.1.4.1.13
Unions or flanges shall be installed at all connections to equipment and fixtures, and at all points where it is necessary to disconnect piping for repairs or maintenance.  Unions or flanges shall be provided on the control side of all valves on mains, branches and risers.

2.1.4.1.14
Fittings shall be used for all changes of direction or branch take-offs in the piping system except where specifically shown otherwise on the drawings.  Mitering pipe to form elbows, notching straight runs to form tees, or any similar construction, is not permitted.

2.1.4.1.15
All piping shall be painted in accordance with this specification and paint specification as described in section 1.20.

2.1.4.1.16
All piping shall conform with appropriate line classes per Section 2.1.15 unless otherwise called for on the drawings.

2.1.4.1.17
Welding of pipe supports or other attachments to Coded Pressure Vessels or process pipes is not permitted.  Welding to other vessels is permitted only on written approval (or by drawings) from the Martin Marietta Facilities Design Engineering Department thru the Martin Marietta Construction Engineer.

2.1.4.2
Welded Joints
2.1.4.2.1
Welding procedures shall be in accordance with American National Standards Institute B-31, Code for Pressure Piping, and the American Welding Society Standard B 2.1.

2.1.4.2.2
Welders recently qualified under the Standard Welding Qualifications, Section IX of the ASME Boiler Pressure Vessel Code, shall be employed to work on pressure pipe welding.  The Contractor shall provide certification by a testing laboratory approved by the Martin Marietta Construction Engineer that each welder has passed qualification tests within the preceding twelve month period.

2.1.4.2.3
Bevels shall be made on both parts of a butt welded joint and shall conform to American National Standards Institute Standard B 16.9.  Where bevels are made by flame cutting, surfaces shall be thoroughly cleaned of scale and oxidation immediately prior to welding.

2.1.4.2.4
Tack welds, if used, shall be of the same quality and made by the same procedure as the completed welds, or removed during the welding operations.

2.1.4.2.5
Martin Marietta retains the option to inspect any or all welds by any method desired.  Defective welds shall be removed, replaced and reinspected at the discretion of the Martin Marietta Construction Engineer at no additional cost.  Repair of welds by adding weld material over defects, or by peening, will not be permitted.

2.1.4.2.6
Electrodes shall be stored in a dry, heated area and shall be kept free of moisture and dampness prior to use.  Electrodes with damaged coating shall not be used.

2.1.4.2.7
Stainless Steel Piping

2.1.4.2.7.1
Welding shall be by the tungsten arc method shielded by helium gas and using argon gas back-up for prevention of oxidation and control of contour of the inside (root) bead.  Argon purging shall conform to the following minimum requirements:


Initial Purging - Not less than three contained volumes of the system.


During Welding - A flow of three to five cfh to maintain a positive internal pressure.  Pressure shall be checked by means of a gage.

2.1.4.2.7.2
The base material shall be as indicated in Paragraph 2.1.15., Pipe Class Specifications.

2.1.4.2.7.3
Filler material shall match or be compatible with the mechanical and chemical properties of the base materials.

2.1.4.2.7.4
Welding positions shall be horizontal and vertical positions 2G and 5G where possible.

2.1.4.2.7.5
Edges of the parts to be joined shall be prepared by machining, cutting, sawing or grinding and shall be cleaned of all foreign substances, oil or grease, and oxidation.

2.1.4.2.7.6
Current shall be DC straight polarity with the base material on the positive side.

2.1.4.2.7.7
Oxidation remaining on the weld shall be removed before laying down the next successive bead.

2.1.4.2.7.8
Before depositing the next successive bead, cracks or blow holes, which may appear on the surface of weld beads, shall be removed by chipping or grinding, using tools that have been used only on stainless steel.

2.1.4.2.7.9
Peening will not be permitted.

2.1.4.2.7.10
Backing rings shall not be used but full penetration shall be achieved to provide a joint equivalent to a double welded butt joint.

2.1.4.2.7.11
Preheating shall be required when welding is to be performed at ambient temperature below 70 degrees F.

2.1.4.3
Threaded Joints 
2.1.4.3.1
After cutting and before threading, cutter wheel burrs shall be reamed smooth.

2.1.4.3.2
Cutting of stainless steel pipe threads shall be by dies suited for stainless steel and cutting fluid specifically formulated for stainless steel pipe.

2.1.4.3.3
Threads shall be accurately cut to produce normal engagement as defined by the American National Standard for Pipe Threads, ANSI B1.20.1.

2.1.4.3.4
For carbon steel pipe threads, Teflon ribbon tape shall be used as a thread sealant.

2.1.4.3.5
For stainless steel pipe threads, paste with Teflon shall be used, applied on male threads only; it shall be LA-CO Slic-Tite, Lake Chemical Co., Chicago, Ill., or equal..

2.1.4.3.6
Caulking of threaded joints to stop or prevent leaks will not be permitted.

2.1.4.4
Flanged Joints

2.1.4.4.1
Where Class 125 cast iron flanges are bolted to 150-pound steel flanges, flat face steel flanges and full face gaskets shall be used.

2.1.4.4.2
Bolting materials shall, as a minimum, conform to ASTM A 307, Grade B, unless higher grades are called for in Paragraph 2.1.15, Pipe Class Specifications.

2.1.4.4.3
"Flourolube", or equal, shall be applied to bolt threads during assembly of joints.

2.1.4.5
Solvent Cemented Joints

2.1.4.5.1
All solvent cemented joints for plastic piping shall be fabricated in accordance with ANSI/ASTM D-2855.

2.1.4.5.2
Pipe ends shall be prepared using power saws, handsaws or special wheel type plastic pipe cutters.  A miter box, hold-down, or jig shall be used with power and handsaws to insure square ends.

2.1.4.5.3
All burrs and chips shall be removed from both the pipe I.D. and O.D. with a reamer, file, or other suitable tool.

2.1.4.5.4
All pipe ends shall be beveled 10-15 degrees for a length of 1/16" to 3/32" to prevent scraping the solvent cement from the inside of the socket fitting.

2.1.4.5.5
A primer shall be used to penetrate and soften the bonding surfaces of PVC and CPVC pipe and fittings.  The primer shall conform to ANSI/ASTM F-656.

2.1.4.5.6
The solvent cement shall be of the appropriate body (Regular, Medium, or Heavy) for the line size.  The solvent cement shall conform to ANSI/ASTM D-2564 for PVC and ANSI/ASTM F-493 for CPVC.

2.1.4.6
Soldered Joints

(For Helium Piping System See Section 2.1.7).

2.1.4.6.1
Copper tubing ends shall be prepared by tubing cutter to insure square ends and elimination of particle contamination.  All burrs shall be removed with a reamer, file, or other suitable tool.

2.1.4.6.2
Tube and fitting shall be cleaned to a bright finish, followed by a thin coat of flux prior to telescoping the two (2) parts.  Flux shall be noncorrosive, Mueller Brass Company A-907, or equal.

2.1.4.6.3
Surplus solder shall be wiped from the joint while the solder is still soft.

2.1.4.7
Hangers

2.1.4.7.1
Welding pipe or pipe supports to existing structures will not be permitted except where specifically detailed on drawings or approved by the Martin Marietta Construction Engineer.  The existing structure shall not be burned or cut for pipe hangers.

2.1.4.7.2
Piping shall be installed and supported so as to permit free expansion and contraction without damage to joints, hangers, or structure.

2.1.4.7.3
Maximum span between supports for steel pipe shall not exceed the following tabulated distances:


Nominal Pipe Size
Maximum Span

1 inch
7 feet


1 1/2
9


2
10


2 1/2
11


3
12


4
14


6
17


8
19


10
22


12
23


14
25


16
27

2.1.4.7.4
Maximum span between support for copper tubing shall not exceed the following tabulated distances:


Tubing Size
Maximum Span

1/2 inch
5 feet


3/4
5


1
5


1 1/4
7


1 1/2
8


2
8


2 1/2
9


3
10


3 1/2
11


4
12

2.1.4.7.5
Maximum span between supports for plastic piping shall not exceed the following tabulated distances:


Nominal Pipe Size
Maximum Span

1 inch
5 feet


1-1/2
6


2
7


2 1/2
7


3
8


4
8


6
9


8
10


10
10

2.1.4.7.6
When supporting two or more lines of different sizes of material, the distance between supports shall be governed by the line requiring the lesser spacing.

2.1.4.7.7
Lines supported by hangers shall be provided with a means of vertical adjustment for proper pitching.  Hangers shall be provided with a suitable connection for the rod (such as integral swivel nut), hanger adjuster, and threaded rod with two nuts, locked after adjusting the line to proper grade.

2.1.4.7.8
All pipe clamps, U-bolts, anchors, guides, hangers, beam clamps, and other methods to support and secure piping shall be furnished and installed by the Contractor.

2.1.4.7.9
Vertical lines shall be supported with clamps or collars.

2.1.4.7.10
Copper tubing in steel supports shall be wrapped with no less than 15 mils of vinyl tape for electrolytic isolation.

2.1.4.8
Temporary Materials

All blanks, blinds, temporary spools, screens and temporary supports, or anchors, as may be required for cleaning, testing and purging, shall be provided by the Contractor.  These materials shall become the property of Martin Marietta and shall be properly identified by stenciling as to use and location and delivered to the Martin Marietta Construction Engineer upon completion of the work.

2.1.4.9
Tie-in Scheduling


Where drawings or specifications require tie-ins to existing utilities and/or utilities and services scheduled to be installed under separate contracts, the Contractor shall schedule work so as to make such connections prior to conclusion of work under this contract.  Should the connection points or headers for such tie-ins not be in place at the time required, the Contractor shall notify the Martin Marietta Construction Engineer in writing that the tie-in cannot be made and explain why the work cannot proceed at that time.  In the absence of such notification, and if incomplete tie-ins remain at the completion of all other work, the contract shall be considered incomplete.  For tie-ins not made, the contract amount will be adjusted in accordance with applicable procedures of the General Provisions of the Contract.

2.1.5
Testing

All piping shall be tested as required by the Pipe Class Specifications as described herein.


Tests shall be made by the contractor in the presence of the Martin Marietta Construction Engineer.

2.1.5.1
Hydrostatic Testing


Unless otherwise specified in the requirements for individual systems, all systems shall be hydrostatically pressurized before covering or insulating to 150 percent of design pressure (adjusted for temperature) in accordance with paragraph 137.3 of the Code for Pressure Piping B31, for a minimum period of two (2) hours, and all leaks properly corrected.  For steam and condensate lines, a steam test at operating pressure shall follow the Hydrostatic test.  The steam test shall be maintained for a minimum period of two (2) hours and the system checked for leaks, thermal expansion movements, hanger and support efficiency, and trap and valve operations. The procedure shall be in accordance with Martin Marietta Safety Standard M1.

2.1.5.2
Pneumatic Testing


Unless otherwise specified in the requirements for individual systems, all systems requiring pneumatic testing shall be pressurized to 120 percent of design pressure (adjusted for temperature) and leak checked, all in accordance with paragraphs 137.4 of the Code for Pressure Piping B 31.1.


The leak check shall be made by means of Oxweld #23 Solution.

2.1.5.3
Tests for Drain Lines

Drainage system lines shall be tested to a ten foot (10') head above the highest "wet" joint of the system.  All leaks shall be repaired and the system retested until the system is leak free.

2.1.5.4
Tests for Fire Water Piping

2.1.5.4.1.
Hydrostatic Test Pressure


All new systems including yard piping and private fire service mains shall be tested hydrostatically at not less than 200 psi (13.8 bars) pressure for two hours or at 50 psi (3.4 bars) in excess of the maximum static pressure when the maximum static pressure is in excess of 150 psi (10.3 bars).

2.1.5.4.2
Underground Fire Mains


The hydrostatic test pressure shall be measured at the low point of the individual system or zone being tested.

2.1.5.4.2.1
Permissible Leakage


The amount of leakage in piping shall be measured at the specified test pressure by pumping from a calibrated container.  For new pipe, the amount of leakage at the joints shall not exceed two quarts per hour(1.89 L/h) per 100 gaskets or joints irrespective of pipe diameter.


The amount of allowable leakage specified may be increased by one fluid ounce per inch valve diameter per hour(30 ml/25mm/h) for each metal seated valve isolating the test section.  If dry barrel hydrants are tested with the main valve open, so the hydrants are under pressure, an additional five ounces per minute (150 ml/min.) leakage is permitted for each hydrant.

2.1.5.4.2.2
Operating Test


Each hydrant shall be fully opened and closed under system water pressure and dry barrel hydrants checked for proper drainage.  Where fire pumps are available, this shall be done with the pumps running.


All control valves shall be fully closed and opened under system water pressure to ensure proper operation.

2.1.5.4.3
Sprinkler Systems

2.1.5.4.3.1
Permissible Leakage.  The inside sprinkler piping shall be installed in such a manner that there will be no visible leakage when the system is subjected to the hydrostatic pressure test.  Refer to NFPA 24, Standard for Outside Protection, for permissible leakage in underground piping.  The amount of leakage shall be measured by pumping from a calibrated container.

2.1.5.4.3.2
Test Blanks.  Whenever a test blank is used it shall be of the self-indicating type.  Test blanks shall have red painted lugs protruding beyond the flange in such a way as to clearly indicate their presence.  The installer shall have all test blanks numbered so as to keep track of their use and assure their removal after the work is completed.

2.1.5.4.4
Dry Pipe System


Hydrostatic Test.  New dry-pipe systems shall be tested hydrostatically as specified in 2.1.5.4.1 except that, at seasons of the year which will not permit testing with water, an interim test shall be conducted with air pressure of at least 40 lbs per sq in (2.8 bars) allowed to stand 24 hours.  The standard hydrostatic test shall be conducted when weather permits.  The clapper of a differential-type dry-pipe valve shall be held off its seat during any test at a pressure in excess of 50 lbs per sq in (3.4 bars) to prevent damaging the valve.


Air Test.  In dry-pipe system an air pressure of 40 lbs per sq in (2.8 bars) shall be pumped up, allowed to stand 24 hours and all leaks which allow a loss of pressure over 1 1/2 lbs. per sq. in. (0.1 bars) for the 24 hours shall be stopped.


Operating Test of Dry-Pipe Valve.  A working test of the dry-pipe valve alone and with quick opening device, if installed, shall be made before acceptance.


Tests of Drainage Facilities.  Tests of drainage facilities shall be made while the control valve is wide open.  The main drain valve shall be opened and remain open until the system pressure stabilizes.

2.1.6
Piping Systems Cleaning
2.1.6.1
General


The intent of this section is to set forth the cleaning requirements for liquid and gaseous piping systems to remove contamination such as dirt, organic or metal particles, slag, scale, hydrocarbons, or other foreign matter which may be injurious to equipment, personnel, or product.  See Exhibit "G", Document MMC-ET- CR00013 for Safety Guidelines.

2.1.6.2
Precleaning


Pipes and fittings shall be cleaned of all loose material and scale prior to installation.

2.1.6.3
Mechanical Cleaning


All piping systems shall be mechanically cleaned to remove loose material and scale during fabrication.  Accessible areas shall be supplemented by water flushing, vacuum cleaning, or blowing (with Safety Department approval) until all loose materials, scale, etc., have been removed.  In smaller lines, loose materials shall be removed by water flushing, vacuum cleaning, blowing or ultra-sonic agitation.  (For flushing underground fire mains see Section 2.1.6.8).

2.1.6.4
Process Cleaning

2.1.6.4.1
General Cleaning Procedures

2.1.6.4.1.1
Prior to commencing work, a detailed procedure for the accomplishment of the cleaning task shall be submitted to the Martin Marietta Construction Engineer and Safety Dept. for approval using the procedure outlined for shop drawings.  The details shall include the reservoir amount and type of chemicals, solution concentration, temperature, flow rates, duration of process steps and circuitry.  All filter elements and other items subject to deterioration by the cleaning solutions shall be removed prior to cleaning, then reinstalled after cleaning and drying.  Items removed that are part of the piping shall be replaced with temporary spool pieces.  Spool pieces shall be furnished by the Contractor.  Installation shall be in such a manner as to maintain the required cleanliness of each item and the piping system.  Recleaning shall be required of the Contractor should contamination occur.  Pumps, compressors, strainers and any other in-line system components shall be cleaned by the Contractor as part of the system where cleaning chemicals are not injurious to the internal components, whether Contractor or Martin Marietta furnished.  Items removed from the line prior to cleaning shall be delivered to the Martin Marietta Construction Engineer for cleaning by Martin Marietta.. The items will be returned to the Contractor bagged and ready for installation.

2.1.6.4.1.2
Water


Water for cleaning copper or brass systems shall be filtered potable water.  Water for cleaning all other systems shall be demineralized water with a pH between 6.0 and 8.0 and shall have resistivity of 50,000 ohms minimum.  Water meeting these requirements will be available to the Contractor as detailed in the special conditions of this bid package.

2.1.6.4.1.3
Nitrogen


Nitrogen, where called for, shall meet or exceed the requirements of MIL-P-27401 with the following additional requirements:


Maximum Dew Points:  -65 Degrees F


Maximum Particle Size: 



Larger than 100 microns:  0 per SCF  



30 to 100 microns:  Maximum 25 per 20 SCF


Maximum Hydrocarbon Limit:  5 ppm of methane by weight.


Nitrogen at ambient temperature, 100 psig and meeting the above requirements, will be available to the Contractor as detailed in the Special Conditions of this bid package.

2.1.6.4.1.4
Functional Tests 


Functional tests, when required by the Piping or other portions of this Specification, shall follow the cleaning operation.

2.1.6.4.2
Degreasing

2.1.6.4.2.1
Solution


Solution for degreasing shall be composed of:


5 percent (by weight) trisodium phosphate


1 quart Dow Industrial Detergent F057


500 gallons demineralized water


(Use clean (filtered) potable water in place of demineralized water for copper tubing).

2.1.6.4.2.2
Procedure


Solution shall be pumped through system at a minimum velocity of five feet (5') per second for a minimum of two (2) hours with a minimum effluent temperature of 140 degrees F.  System shall be flushed with hot (140 degrees to 190 degrees F) filtered demineralized water until pH of effluent is within + 2.0 of pH of influent, foaming ceases, and the system is inspected and accepted by the Martin Marietta Construction Engineer in accordance with Section 2.1.6.7, Inspection and Acceptance.

2.1.6.4.3
Acid Pickling


Reduce concentration of acid make-up.

2.1.6.4.3.1
Solution


Solution for acid pickling shall be composed (by volume) of:


Reduce acids quantities


5 percent hydrofluoric acid (60% concentrate)


50 percent nitric acid (42 degrees Baume)


45 percent demineralized water

2.1.6.4.3.2
Procedure


Solution shall be heated to 70 degrees F and pumped through the system at a minimum velocity of three feet (3') per second for ninety (90) minutes to obtain approximately 1 mil metal penetration.  Removable test spool pieces - three (3) spools minimum - shall be used for measurement. Solution shall be displaced and system flushed with demineralized water until pH of effluent is 4.5 or higher.

2.1.6.4.4
Passivation of Stainless Steel

2.1.6.4.4.1
Solution


Solution of passivation of stainless steel shall be composed (by weight) of:


20 percent nitric acid (43 degrees Baume)


2 percent sodium dichromate (technical)


78 percent demineralized water

2.1.6.4.4.2
Procedure


Solution shall be heated to a minimum of 70 degrees F and pumped through the system at a minimum velocity of three feet (3') per second for a minimum of sixty (60) minutes.  Solution shall be displaced and system flushed with demineralized water until pH of effluent is 4.5 or higher and the system is inspected and accepted by the Martin Marietta Construction Engineer in accordance with Section 2.1.6.7.

2.1.6.5
Drying Purge (For Breathing Air System, see Section 2.1.6.7.3)

System shall be purged with warm (120 degrees to 150 degrees F) dry nitrogen gas until dew point of exiting nitrogen is within 6 degrees F of dew point of entering nitrogen.

2.1.6.6
Pressurization


After nitrogen purge is complete, all valves and equipment removed from the system shall be inserted with the system under a positive nitrogen pressure and sealed under a 5 psig pressure. The system shall be leak checked with an oxygen meter to assure that there is no nitrogen leakage. 

2.1.6.7
Inspection and Acceptance 

2.1.6.7.1
General


All sampling (size and number) and analysis of the test samples will be made by the Martin Marietta Construction Engineer.  Test reports will be the basis for acceptance or rejection of the cleaned system.

2.1.6.7.2
Nitrogen System & Missile Grade Air System


Effluent samples taken after degreasing and during flushing shall contain no particles greater in number and any dimension per 500 ml sample than as follows:


A.
No particles greater than 175 microns.


B.
Maximum 5 particles between 100 and 175 microns.

2.1.6.7.3
Breathing Air

2.1.6.7.3.1
System shall be purged with warm (120 degrees to 150 degrees F) dry bottled air meeting specifications of Section 2.1.6.7.3.3 until the dew point of exiting air is within 6 degrees F of dew point of entering air.


Test reports will be the basis of acceptance or rejection of the cleaned system.

2.1.6.7.3.2
Replace filter elements and any other removed items, sealing the system under 5 psig pressure.

2.1.6.7.3.3
When the system is tested for operation, the operating breathing air compressor shall purge the system and the exiting air tested again by Martin Marietta. These samples shall meet the requirements of OSHA. The current edition (Federal Register, Vol.39, No. 125, Thursday, June 27, 1974, Paragraph 1910.134) requires breathing air to meet at least the requirements of the specifications for Grade D breathing air as described in Compressed Gas Association Commodity Specification G-7.1-1973:


Carbon Monoxide:    20 ppm Max.


Carbon Dioxide:     1000 ppm Max.


Oil Vapor:          5 micrograms/liter Max.


Oxygen Content:     19.5 - 23.5 % (V/V)


In addition, particulate size shall not exceed 0.3 micron.

2.1.6.7.3.4 
Certification shall be by Martin Marietta Safety (Environmental Protection and Occupational Health).

2.1.6.8
Flushing Fire Mains


Underground mains and lead in connections to system risers shall be flushed thoroughly before connection is made to sprinkler, standpipe or other fire protection system piping in order to remove foreign materials which may have entered the pipe during the course of the installation.


Underground mains and lead-in connection supplying wet pipe, dry pipe, pre-action, deluge, or standpipe systems shall be flushed at a flow rate not less than indicated in Table or at the hydraulically calculated water demand rate of the system whichever is greater.


For all systems the flushing operations shall be continued for a sufficient time to ensure thorough cleaning.  When planning the flushing operations, consideration shall be given to disposal of the water issuing from the test outlets.

Table


Pipe Size
Flow Rate
L/min.

4 inch
400 GPM
1514


5 inch
600 GPM
2271


6 inch
750 GPM
2839


8 inch
1000 GPM
3785


10 inch
1500 GPM
5678


12 inch
2000 GPM
7570


Exception No. 1:  When the water supply will not produce the stipulated flow rate, connections to a hydraulically designed system may be flushed at the demand rate of the system, including hose streams if hose or hydrants or both are supplied from the connection.


Exception No. 2: For pipe schedule systems, when the water supply will not produce the stipulated flow rate, the maximum flow rate available shall be used.

2.1.7
Helium Piping System 
2.1.7.1
Scope 


This Section covers a high purity Helium Piping System, complete, including new piping.

2.1.7.2
Applicable Publications


Installation and materials shall conform to applicable requirements of the American Standard Code (ANSI B 31.3)

2.1.7.3
Materials

2.1.7.3.1
Pipe


All piping shall be new ACR copper tube, seamless, hard temper, electronically tested for defects, degreased, rinsed with hot water, purged, dried and ends sealed, ASTM B75 - Type DHP, as manufactured by Chase Brass and Copper Company, or equal.

2.1.7.3.2
Fittings 


All fittings shall be solder-joint wrought copper made of commercially pure copper, except for threaded fittings which may be alloyed, all as manufactured by ITT-Grinnell, or equal.  Supply all fittings clean and bright.  Any surface oxide or deposit shall cause rejection of fittings for this installation.

2.1.7.3.3
Brazing Alloy


All copper to copper alloy fittings shall be assembled with 1,000 degree F (minimum) melting point self fluxing brazing alloy such as H & H Sil-Fos, Aircosil 15, or equal.  For copper and dissimilar alloy joints, use H & H Easy-Flow (original alloy), Aircosil 50 brazing alloy, or equal.

2.1.7.3.4
Brazing Flux 


On copper to copper alloy or dissimilar alloy joints use a water mixed flux such as H & H Handy Flux, Aircosil Flux, Formula No. 12, or equal.

2.1.7.3.5
Valves


Valves shall be packless, diaphragm type, bronze body, rising stem, equal to Grinnell Figure 2456-2-M, specifically constructed and cleaned for use in high purity helium service.  Valve bodies shall be furnished with sockets for solder connection to type K copper tube.

2.1.7.4
Installation
2.1.7.4.1
Precleaning of New Piping System


Before erection, all tubing, accessories and fittings shall be thoroughly cleansed of oil, grease, dirt, or other contaminating materials by washing in a hot solution of tri-sodium phosphate mixed in the proportions of one pound to three gallons of water.  Scrubbing shall be employed where necessary to insure complete cleansing.  After washing, the materials shall be rinsed thoroughly with demineralized water and dried with nitrogen.  No item shall be installed if surfaced oxide or deposits exist on interior surfaces exposed to the Helium.  After cleaning, all tubing, fittings and accessories shall be plugged or wrapped during storage and transportation to the job site.  Particular care must be exercised in the handling of all material and in the condition of tools used in cutting and reaming, to prevent oil, grease, or contaminants from being introduced into the pipe, tube or fittings.  Where such contamination has occurred, the items affected must be cleaned until all contamination is removed to the satisfaction of the Martin Marietta Construction Engineer.

2.1.7.4.2
Tube Joints


All joints shall be made with solder-type copper fittings.  Threaded adaptors shall be used for installation of equipment provided with threaded connections.


All brazed connections shall be made with the type of brazing alloy, and flux if required, as previously specified in "Materials" and, except for these stipulations, the joining process shall be that recommended by the manufacturer of the tubing and fittings.


Particular care should be exercised in applying the flux to avoid leaving any flux inside the completed joint and to clean the outside of the tube and fittings by washing with hot water after assembly.


To prevent trapping any flux inside the joint, the following method of assembly shall be used:


A.
Make sure tubing and fittings are bright clean.


B.
Insert the tube halfway into the fitting.


C.
Apply flux sparingly around the joint.


D.
Complete insertion of the tube into the fitting.


E.
Torch braze with the brazing alloy specified under "Material".


F.
Wash outside of joint by brush scrubbing with hot water to remove all traces of flux residue.

2.1.7.4.3
Screwed Connections


Screwed joints made for attaching valves or other permanently connected equipment shall be installed by tinning the male thread with soft solder before assembly.  The tinning must provide thorough coverage of the threads and the joint must be taken up a sufficient number of turns to provide normal thread engagement.  Where heating is required to effect proper assembly, adequate precautions must be taken to avoid damage to the valve or equipment by overheating.  DO NOT USE ANY LUTING COMPOUND SUCH AS PIPE DOPE, WHITE LEAD, ETC., IN SCREWED JOINTS.

2.1.7.4.4
Bends


All changes in direction shall be made by socket type fittings.

2.1.7.4.5
Erection


All tubing shall be cut accurately to measurements determined at all place of installation and shall be worked into place without springing or forcing.

2.1.7.5
Proof Test


Each segment of the Helium system shall be subjected to a leak test at 150 psi after installation of the outlet valves.  The pressurizing agent shall be a 10% helium and 90% dry nitrogen gas mixture.  The pressure shall be maintained until each segment is inspected for leakage by means of Oxweld No. 23 leak test solution or other approved non-frothing solutions.

2.1.7.6
Final Test

A final complete Helium system test shall be conducted to leak check all joints at 100 psi.  The pressurizing agent shall be a 10% helium and 90% dry nitrogen gas mixture held for 24 hours.  This test shall include measurement of the temperature at the beginning and end of the test for accurately evaluating the relation of final and initial pressures as a measure of the leak tightness of the piping.  No pressure changes other than that caused by temperature shall be permitted.  Any leakage detected in the new or existing portion of the helium system shall be repaired as required and the entire system retested.

2.1.7.7
Drying


Following the acceptance of the testing procedures, the entire helium system shall be dried with nitrogen until the dew point of the exit nitrogen is within six degrees of the entering nitrogen dew point.  If drying is not achieved within 64 hours, discontinue nitrogen flow, use vacuum procedure specified under Purging, Section 2.1.7.8 then resume drying with nitrogen.  After drying the system shall be pressurized with nitrogen to a minimum of 10 psig to prevent the entrance of air or moisture. The system shall be leak checked with an oxygen meter to assure that there is no nitrogen leakage. 

2.1.7.8
Purging


Immediately prior to acceptance by the owner, the entire system shall be purged as follows:


Evacuate the system to approximately 100 microns of Hg. Abs.  Admit helium to pressurize the system to 10 psig.  Repeat this cycle three times.  Pressurize the system with helium to 100 psig for contamination testing by Martin Marietta Corporation.  Helium for testing shall be furnished by the contractor and shall meet the following cleanliness requirements:


Particle Count and Size

0 above 100 microns


Hydrocarbons



3 PPM Maximum


Moisture



dew point -75oF or better


Oxygen



5 PPM Maximum


The contractor shall introduce the helium into the system at the pressure reducing station supply point.  The flow through each station outlet shall be the rated flow of 100 SCFH.  Testing by the Martin Marietta Construction Engineer at each outlet shall indicate no increase in the contaminants to the supplied helium.  Continue purging, if necessary, until there is no evidence of the system contributing to contamination of the helium.  If after a period of time determined by the Martin Marietta Construction Engineer it is determined that continued purging does not lower the contaminant count, the entire system shall be recleaned by the contractor in accordance with Section 2.1.6, as applicable for copper tubing.

2.1.8
Potable Systems Sterilization
2.1.8.1
After testing and cleaning and before connection to the source, the new potable water piping shall be chlorinated by calcium hypochlorite solution.  The chlorinating agent shall be injected at the beginning of the water supply through a corporation cock or other valved connection located so as to assure treatment of the entire system.

2.1.8.2
Water shall be fed slowly into the system with chlorine metered in amounts to produce a concentration of 100 ppm in the entire system.  After all parts of the system are filled, the solution shall be held for a minimum period of twenty-four hours.  A residual of not less than 5 ppm of unreacted chlorine shall be produced in all parts of the system.  At the end of the twenty four hour period, all valves and accessories shall be operated to assure contact with all components of the system.

2.1.8.3
After chlorination, the water shall be flushed from the line at the extreme ties until the replacement water tests chemically and bacteriologically as pure as the permanent sources of supply.  Disposal location shall be obtained from the Martin Marietta Construction Engineer to prevent damage to sewage treatment facilities or other ill effects from the treating solution.  Certificates for the purity tests called for above shall be provided.

2.1.8.4
Prior to chlorination, remove all filter elements from the potable water filter.  After completion of chlorination, install new elements and housing gasket of same make and model as original.

2.1.9
Underground Piping
2.1.9.1
The use of trench-digging machinery will not be permitted where its operation will cause damage to trees, buildings, utilities or existing structures above or below ground.  All use of trench digging machinery shall be subject to approval by the Martin Marietta Construction Engineer. All excavated material shall be piled in a manner that is not hazardous and will avoid obstructing side-walks and truck access ways.

2.1.9.2
Trenches shall not be excavated more than one day in advance of pipe laying except by written authorization from the Martin Marietta Construction Engineer.

2.1.9.3
The trench shall be excavated to the depths as specified on the plans.  The trench bottom shall be on a uniform grade and within .03 foot of the specified grade for gravity lines at a grade of 2% or less, and within 0.1 foot for all pressure lines and gravity lines at a grade steeper than 2%.

2.1.9.4
Trenches shall be accurately excavated to the alignment and grades indicated on the drawings.  The width of trenches at any point below the top of the pipe shall be not greater than the outside diameter of the pipe plus 12 inches for 12" pipe and larger, 6" for smaller pipe to permit satisfactory jointing and thorough tamping of the bedding material under and around the pipe.  If shoring or sheeting is used the maximum trench widths shall apply to the inside faces of shoring or sheeting.  Where conditions require, and upon approval from the Martin Marietta Construction Engineer, the trench may be excavated with sloping walls.

2.1.9.5
Whenever wet or otherwise unstable soil that is incapable of properly supporting the pipe, as determined by the Martin Marietta Construction Engineer, is encountered in the bottom of the trench, such material shall be removed to the depth of one foot and replaced to the proper grade with sand with less than 10% fines and shall be non-plastic, unless otherwise noted on the drawings.

2.1.9.6
Fill material or trench subgrade beneath the pipe shall be surface graded to provide a uniform and continuous support beneath the pipe at all point between bell joints or pipe joints.  Fill material beneath the pipe shall be compacted to not less than 95% of the maximum density as determined by ASTM D698.

2.1.9.7
After each pipe has been brought to grade, aligned, and placed in final position, sufficient bedding material shall be placed and compacted under the pipe haunches and each side of the pipe to hold the pipe in proper position during subsequent pipe jointing, bedding, and backfilling operations.  Bedding material shall be placed uniformly and simultaneously on each side of the pipe to prevent lateral displacement.

2.1.9.8
Trench waters shall be kept from entering the pipe and the pipe kept closed by means of test plugs whenever work is not in progress.  Pipe fittings and appurtenances shall be protected during handling against impact, shocks and free fall.  The interior of all pipes shall be kept clean and free from dirt and all foreign matter at all times.

2.1.9.9
Unless other protection work is directed, trenches shall be backfilled immediately after utilities are laid and tested.  No water will be permitted to rise in un-backfilled trenches after utilities are in place.

2.1.9.10
Sand backfill shall be placed completely under the pipe haunches in uniform layers not exceeding 6" in depth up each side of the pipe to a level of 12" minimum over the top of the pipe.  Each layer shall be placed, then carefully and uniformly tamped so as to eliminate the possibility of lateral displacement.

2.1.9.11
Trench backfill above the sand backfill to the surface of the native ground or specified fill elevation shall be suitable material.  Backfill shall be placed in uniform layers, 8" maximum thickness.  Each layer shall be compacted to not less than 95% of the maximum density as determined by ASTM D698 so that pavement can be placed as soon as practicable.  During compaction, moisture content of soil shall be maintained within + 2% of optimum moisture as determined by ASTM D698 unless noted otherwise on the drawings.  Field density tests shall be performed in accordance with ASTM D1556, ASTM D2167, ASTM D2922, or ASTM D2937.  Trench backfill above sand bedding and backfill shall not be placed until the trench has been inspected for compaction and approved.

2.1.9.12
Additional tamped backfill materials shall be added to restore settled trench surfaces to the required level of the adjacent earth surfaces or as otherwise directed on the plans.

2.1.9.13
On pipe lines with two feet or more covering, the line shall be identified with underground warning tape buried 12 inches below ground level.  Lines with less than two feet and more than one foot cover shall have the warning tape buried 6 inches below ground level.

2.1.9.13.1
The underground warning tape shall be polyethylene tape 6 inches wide, 4 mils thickness.  Tape shall indicate service of pipe line, and be color-coded as per the following table:


CATALOG NO.


SERVICE
COLOR
BRADY
SETON

GAS
YELLOW
91294
210GAS


WATER
BLUE
91298
210WAT


SEWER
GREEN
1299
10SEW


(OTHERS)*   
YELLOW

210PIP


*Legend:  PIPE LINE BURIED BELOW

2.1.9.13.2 
In addition, all outdoor underground pipe lines shall be identified with warning signs on posts as detailed on the drawings.

2.1.10
Protective Coating and Wrapping
2.1.10.1
All (except steam and condensate) underground metal piping (carbon steel, black and galvanized, stainless, aluminum, ductile and gray cast iron) shall be coated on the exterior in full accordance with National Association of Pipe Coat Applicators (NAPCA) Specification TFG-3.  (Steam and condensate piping are covered by a separate specification).  This coating is primarily 3/32" (minimum) fully-plasticized coal tar enamel wrapped with glass, felt and kraft.  The specification also covers the preparation of the surface, priming and electrical inspection.

2.1.10.2
Field joints shall have the plant coating at the ends bevelled so as to expose the enamel for a distance of 1/2 inch to 1 inch.  To the cleaned, dry field joint, apply one coat of Bitumastic Jet-Set Primer or Tapecoat TC Primecoat at the average rate of 400 square feet per gallon, extending the primer up over the bevelled area and felt wrap adjacent to the coating and for a distance of 1 inch to 3 inches.  In applying the primer avoid runs and drips; thoroughly brush the primer on weld area and other irregular surfaces.  (NOTE: For lines of in-service temperatures not exceeding 160oF).  The joint coating shall be Tapecoat 20 (torch applied).  On spiral and cigarette wraps the side overlap shall be 1/4 inch.  On cigarette wraps the circumferential overlap shall be 2 inches.  The tape shall be applied approximately 2 inches back on the plant coating on either side of the field joint.

2.1.10.3
Coated pipe shall be handled by means of a wide belt sling.  Chains, cables or other equipment likely to cause damage to the coating will not be permitted.  Dragging or sliding of coated pipe will likewise be prohibited.  Damaged pipe coatings shall be repaired before placement into the trench.

2.1.11
Cathodic Protection
2.1.11.1
All underground steel, black and galvanized, stainless, ductile and gray cast iron piping and tanks shall be protected from electrolytic corrosion by the galvanic anode system.

2.1.11.2
The system shall be installed by person or persons qualified and experienced in the installation of cathodic protection systems.  Details of each type of system, with supporting calculations of the number of anodes required, shall be submitted to the Martin Marietta Construction Engineer for approval prior to installation.  Details of anode connections to the pipe or tank and type of test station proposed for each system shall also be submitted.

2.1.11.3
The system shall be designed for a minimum life expectancy of twenty (20) years based on the following:


A.
Pipe or tank surfaces assumed to be 15% bare.


B.
Assume a potential of (-) 0.85 volt (referenced to a copper/copper-sulphate electrode) will be established between the structure (pipe or tank) and soil.

2.1.11.4
Cathodic protection supplier or Contractor shall make a soil resistivity survey of the areas in which the structures will be located.

2.1.11.5
Each system shall have as many test stations as required (at least one) consisting of 2" galvanized steel conduit in a concrete slab, identified as an anode test station.

2.1.11.6
Anodes shall be installed by removing the coating in a 2" X 2" area on the pipe or tank surface and cleaning this area down to white metal, in preparation for securing to the surface the anode cable, bond cable and/or test loads.

2.1.11.7
Each attachment to the pipe or tank shall be by the Cadweld process.  After the connection is made, the Cadweld area shall be primed with Tapecoat TC Coldprime (use TC Coldprimer - Chloride Free on stainless steel surfaces) and seal coated with Tapecoat Moldable Sealant.

2.1.11.8
Each underground anode shall be surrounded with a backfill mixture of gypsum, bentonite and sodium sulphate.

2.1.12
Removal and Handling of Asbestos-Laden Insulation
2.1.12.1
Scope


Furnish all labor, material, and services necessary for the removal and disposal of piping insulation which contains friable asbestos material as shown on the drawings and specified herein.

2.1.12.2
General

2.1.12.2.1
The intent of this specification is to establish the requirements and procedures for the removal, handling and disposal of piping and insulation which contains friable asbestos materials.

2.1.12.2.2
The Contractor shall verify all locations, sizes, elevations, and dimensions of existing construction which will interfere with the removal of insulation which contains friable asbestos materials.

2.1.12.2.3
No new insulation which contains asbestos shall be installed.  All cutting or removal of existing insulation containing asbestos fibers which may be required because of new construction shall be as specified herein.

2.1.12.3
Applicable Codes, Publications and Standards
2.1.12.3.1
The latest edition of the following codes, and publications are considered part of this specification:


A.
Occupational Safety and Health Administration Standards (29 CFR 1910), Subpart X-Toxic and Hazardous Substances, Section 1910.1001, "Asbestos".


B.
State of Louisiana Emission Standard for Asbestos.


C.
Martin Marietta Corp. Michoud Division, Safety Standards No. C-26.0, Asbestos and No. OP-50 Asbestos Handling.


D. 
NASA Asbestos Removal Standard.


E.
United States Environmental Protection Agency (EPA) "Guidance for Controlling Asbestos - Containing Materials in Buildings" EPA Publication 560/5-85-024 dated June 1985.

2.1.12.4
Warning Signs and Labels
2.1.12.4.1
Asbestos dust danger labels and signs shall be in accordance with OSHA Standard 1910.1001, as referenced in Subparagraph 2.1.12.3.1.A

2.1.12.5
Constraints
2.1.12.5.1
The Contractor is cautioned that any material containing chrysotile, amosite, crocidolite, tremolite, anthophyllite, and/or actinolite is considered to be asbestos and shall not be cut, stripped, removed, or otherwise modified except in accordance with NASA Standard as referenced in Subparagraph 2.1.12.3.1.D of this Specification and discussed herein.

2.1.12.5.2
The Contractor shall provide adequate personnel protection equipment to comply with the NASA Standard exposure limits and OSHA requirements.

2.1.12.5.3
The Contractor shall notify the Martin Marietta Construction Engineer prior to performing any repair, renovation, modification, or demolition of insulation which contains asbestos.

2.1.12.5.4
The Contractor shall mark the boundaries and place danger signs at the boundaries of each area where asbestos handling will take place, as directed by the Martin Marietta Construction Engineer.  The signs shall be in accordance with OSHA Standard 1910.1001 (j)(1)(ii).

2.1.12.5.5
Exposure at any time to airborne concentrations of asbestos fibers in excess of the current NASA Standard (0.1 fibers longer than 5 micrometers, per cubic centimeters of air, per 8 hour period) shall not be permitted.

2.1.12.5.6
Various means shall be taken to meet the exposure limits prescribed in Subparagraph 2.1.12.5.5, including isolation and/or enclosure of the work site, exhaust ventilation and/or dust collection using HEPA filters whenever asbestos material is cut, stripped, or removed.

2.1.12.5.6.1
The preferred method for removing asbestos insulated piping and equipment is the Glovebag Method.  Glovebags completely encapsulate the exposed area thus minimizing the exposure to asbestos fibers.  This method is described in Section 5.2 of the publication listed in Subparagraph 2.1.12.3.1E.

2.1.12.5.7
All asbestos and especially friable asbestos material shall be handled, removed, cut, stripped or otherwise worked in a wet state sufficient to prevent the emission of airborne fibers in excess of the exposure limits specified in Subparagraph 2.1.12.5.5.

2.1.12.5.8
Where indicated on the drawings piping to be demolished which is insulated with friable asbestos material shall be removed from buildings in manageable sections, provided the friable asbestos insulation material exposed during cutting or disjoining is adequately wetted during the cutting or disjoining operation.

2.1.12.5.9
All sections of dismantled piping covered with friable asbestos insulation, including sections of friable asbestos insulation removed for tie-ins to existing piping, shall not be dropped or thrown to the floor level, but shall be carefully lowered to the floor for further handling and disposal  Prior to lowering sections to the floor they shall be wrapped and sealed as described in Subparagraph 2.1.12.8.2.1.

2.1.12.6
Personal Protective Equipment
2.1.12.6.1
Compliance with the exposure limits prescribed in Subparagraph 2.1.12.5.5 may be achieved by the use of approved respirators only during the time period necessary to install the means to institute the Subparagraph 2.1.12.5.6 work practices, or in work situations where these requirements are either technically not feasible or feasible to an extent insufficient to reduce the airborne concentrations of asbestos fibers below the limits prescribed by Subparagraph 2.1.12.5.5.

2.1.12.6.2
Respirators shall be selected from among those jointly approved by the Mine Safety and Health Administration (MSHA) and by the National Institute for Occupational Safety and Health (NIOSH).  The respirators used shall be one of the following types.


A.
A 1/2 Mask reusable air-purifying respirator equipped with HEPA filters shall be used when the 8-hour time weighted average airborne concentration of asbestos fibers does not exceed 10 times the Subparagraph 2.1.12.5.5 limits.


B.
A full face piece air-purifying respirator (face piece seal type) equipped with HEPA filters shall be used when the 8-hour time weighted average airborne concentration of asbestos fibers does not exceed 50 times the Sub-paragraph 2.1.12.5.5 limits.


C.
A powered air-purifying respirator (face piece seal type) equipped with HEPA filters or a supplied air respirator operated in the continuous flow mode when the 8-hour time weighted average airborne, concentration of asbestos fibers does not exceed 100 times the Sub-paragraph 2.1.12.5.5 limits.


D.
Full face piece supplied air respirator operated in the pressure demand mode when the 8-hour time weighted average airborne concentration of asbestos fibers does not exceed 1000 times the Sub-paragraph 2.1.12.5.5 limits.


E.
Full face piece supplied-air respirator operated in the pressure demand mode with an auxiliary positive pressure self contained breathing apparatus when the 8-hour time weighted average airborne concentration of asbestos fibers exceeds 1000 times the Sub-paragraph 2.1.12.5.5 limits.

2.1.12.6.3
The Contractor shall provide and require the use of, special clothing, such as coveralls, head coverings, gloves, and foot coverings for any employee exposed to airborne concentrations of asbestos fibers which exceed the Subparagraph 2.1.12.5.5 limits.  Change rooms and two separate lockers or containers for each employee shall be provided to prevent contamination of the employee's street clothes from his work clothes.  After completion of the work, all protective clothing shall be treated as asbestos waste and handled in accordance with Subparagraph 2.1.12.8.

2.1.12.6.4
Shower Facilities

2.1.12.6.4.1
The Contractor shall provide on-site shower facilities in compliance with OSHA Standard 1910.1001 (j) (2) (ii).

2.1.12.6.4.2
The shower facility shall include a filtering system capable of removing asbestos fibers from the effluent.

2.1.12.6.4.3
The shower facility shall be located on-site at a location to be determined by the Martin Marietta Construction Engineer and the Martin Marietta Safety Department.

2.1.12.6.4.4
Contractors employees exposed to an airborne concentration of asbestos fibers exceeding 0.2 f/cc shall shower at the end of each work shift prior to leaving the work site.

2.1.12.6.4.5
Disposal of shower facilities filter media containing asbestos fibers and filtered effluent shall be disposed of by a method acceptable to the Martin Marietta Construction Engineer and the Martin Marietta Safety Department.

2.1.12.6.5.1
All filter media containing asbestos fibers shall be treated as asbestos waste and handled in accordance with Sub-paragraph 2.1.12.8.

2.1.12.7
Modifications and Tie-Ins to Existing Piping
2.1.12.7.1
All modifications and tie-ins to piping which contains friable asbestos insulation and requires cutting, removing or stripping of the insulation shall be performed in strict accordance with this specification including taking the necessary measures required to meet the exposure limits specified in Subparagraph 2.1.12.5.5.

2.1.12.7.2
The Contractor shall remove a sufficient length of insulation on either side of the tie-in so that complete joints of new insulation can be installed as specified in Section 2.7 of the Specification.

2.1.12.7.3
The Contractor shall encapsulate the exposed ends of the asbestos insulation a minimum of 12" with the same jacketing material and a suitable bonding agent or coating used for the new insulation and place a "Danger Label" on the adjacent asbestos insulation in accordance with Subparagraph 2.1.12.4.1.

2.1.12.8
Disposal of Asbestos Waste

2.1.12.8.1
Asbestos waste, scraps, debris bags, containers, equipment, and asbestos-contaminated clothing, consigned for disposal, shall be collected and disposed of in sealed impermeable bags or other closed, impermeable packages or containers.  Danger labels shall be affixed to all, mixtures, scrap, waste, debris, contaminated clothing, and other products containing asbestos fibers, or to their containers.  Danger labels shall be in accordance with OSHA Standard 1926.58.

2.1.12.8.2
The Contractor shall furnish the impermeable polyethylene (6 mil thick) sealing material and use the following procedures to dispose of the stripped asbestos insulation or removed pipe which is covered with friable asbestos insulation.

2.1.12.8.2.1
Cut asbestos covered pipe or stripped section of asbestos into 3 foot lengths (maximum), bundle it and or band it as required.

2.1.12.8.2.2
Prior to removing the asbestos covered pipe or stripped section of asbestos insulation from the work area the Contractor shall double wrap the bundled or banded asbestos-containing material and seal it by using the 6 mil thick polyethlene.

2.1.12.8.2.3
Label the sealed package as per Subparagraph 2.1.12.4.1 and place in the roll-off dumpster provided by Martin Marietta Corporation.

2.1.12.9
Personal Monitoring and Record Keeping

The Contractor shall monitor the air breathed by employees working with asbestos and keep records of the sampling performed as required by OSHA Standards 1910.1001.  Other provisions required by OSHA Standard 1910.1001 for employees exposed to Asbestos including annual medical examinations, access to medical records, etc. shall be mandatory.

2.1.12.10
Field Inspection

2.1.12.10.1
The Martin Marietta Construction Engineer will closely monitor all work related to the removal and disposal of insulation which contains asbestos to see that the Contractor follows the requirements specified herein.

2.1.12.11
Clean-Up

2.1.12.11.1
All external surfaces exposed to asbestos fibers shall be maintained free of accumulations of asbestos fibers.

2.1.12.11.2
Clean up of surfaces such as floors, equipment, etc. shall be performed by wet methods (mop or hand-wipes) or by the use of a vacuum cleaner designed for asbestos clean-up such as a HEPA (high efficiency particulate air) filter.

2.1.12.11.3
Sweeping of dry asbestos materials shall not be performed.

2.1.13
(Future Use)

2.1.14
(Future Use)

2.1.15
Line Class Specifications
Class
Symbol
Service
Material
Des. 
Max.




Pres.
Temp.




PSIG
Deg. F
1
HPS
High Press.
Carbon
250
450


HPC
Steam &
Steel



Condensate

2
LPS
Low Pres.
Carbon Steel
100
366


LPC
Steam &



Condensate.


HWS, HWR 
Heating

100
250



Water

3
CWS, CWR
Cooling 
Carbon Steel
100
Amb.



Water


CHS, CHR
Chilled



Water

4A
PW
Potable
Carbon 
100
180



Water
Steel


PWH
Cold & Hot



(Above Ground)

4B
PW
Potable 
Carbon 
100
Amb. for



Water
Steel

Cold


PWH
Hot & Cold


180o for



(Below Ground)


Hot

5
A
Compressed
Carbon Steel
125
Amb.



(Plant) Air


6
IA
Instr. Air
Copper or
125
AMB.




Carbon Steel

7
BA
Breathing
Copper
100 
AMB.



Air

8A
FW
Fire Water
Carbon Steel
175
AMB



Sprinklers



(Above 



Ground)

8B
FW
Fire Water
Ductile Iron
150
AMB.



(Below Ground)

9
GN2
Gaseous
S.S.
150
AMB.


MGA
Nitrogen



(From Filter)



Missile Grade



Air (From Dryer)

10
GN2(HP)
High 
Carbon Steel
5000
100



Pressure 



GN2
11
GN2
Gaseous
Carbon Steel
150 
AMB.



Nitrogen



(Unfiltered)

12
He
Helium
Copper
150
120o
13
SW
Solvent
Carbon Steel
200
AMB.



Waste

14
PV
Process
Carbon Steel
29.5"
AMB.



Vacuum

Hg.

15
NG
Natural Gas
Carbon Steel
100
AMB

16
FO
Fuel Oil
Carbon Steel
150
AMB

17A
SD
Storm Drains,
Cast Iron

 

Roof Drains



(Interior Above



Ground).

17B
SD
Storm Drains
Ductile Iron



(Below Ground)

18A
SS
Sanitary Sewer
Cast Iron




Soil Stacks & Vent



(Above Ground)

18B
SS
Sanitary Sewer
Cast Iron



(Below Ground)

19
See Line
Process 
316 S.S.
150
200


Class
Piping

20
SFA
Sulphuric
Carbon Steel
150
100



Acid (93-98%)

21A
CD
Chem Drain
S.S.
150
200



(Above Ground)

21B
CD
Chem Drain
Duriron



(Below Ground)

22
As
Cast-in-Con-
Carbon Steel
300
140


Applicable
crete (Welded



Joints)

23
D
Air Conden-
PVC



sate Drain

24
See Line
Process Piping 
S.S.
150
200


Class
(Welded Joints)

25
See Line
Process 
304 S.S.
150
200


Class
Piping


26
See Line
Process
PVC
120
 90


Class
Piping

100
100





 80
110

27
See Line
Process 
CPVC
147
 90


Class 
Piping

123
110





100
130

28
NH3
Anhydrous
Carbon
200
100



Ammonia
Steel


29
Na
Caustic
Carbon
100
Amb.



(20-50%)
Steel

2.1.15
Line Class Specifications
CLASS 1 
HIGH PRESSURE STEAM AND CONDENSATE


Design Pressure 250 PSIG; Max. Temp. 450oF

PIPE: 
Steam


Up to 3/4"
Sch. 80, Black ASTM A106-B, Carbon Steel, Seamless ANSI-B36.3.


1" Thru 1-1/2"
Sch. 40, Black ASTM A106-B, Carbon Steel, Seamless, ANSI-B36.3.


2" & Lgr.
Sch. 40, Black ASTM A53-B, Carbon Steel, Seamless or ERW, ANSI B125.1.


Condensate


Up to 2"
Sch. 80 Black, ASTM-A106-B, Carbon Steel, Seamless, ANSI B36.3.


2 1/2 & Lgr.
Sch. 80, Black, ASTM A53-B, Carbon Steel, Seamless or ERW, ANSI B125.1.

FITTINGS:
Up to 2" - Scr'd
300# M.I. Black ASTM-A197 ANSI-B16.3.


**2-1/2" & Lgr. B.W.Std. Wt.*Smls. Carbon Steel, ASTM-A234 Gr. "B", ANSI-B16.9.  (*Extra Strong for Condensate)


**Where fabricated B.W. fittings (laterals, etc.) are allowed, they shall be in full-strength design to withstand 100% of the maximum allowable working pressure (per ANSI B31.1 for the mating pipe).

COUPLINGS:
Up to 2" Scr'd
3000# Forged Steel, ASTM-A105, Gr. "2", ANSI-B16.11.

THREDOLETS: 
Up to 2" Scr'd
3000# Carbon Steel, ASTM-A105, Gr. "2", ANSI-B16.11, Bonney Forge.

WELDOLETS:
2-1/2" & Lgr.
Std. Wt. Carbon Steel,


B.W.
ASTM-A105, Gr. "2".



ANSI-B16.11, Bonney Forge

UNIONS: 
Up to 2" Scr'd
3000# Forged Steel Machined Seats, Steel to Steel Seat, ASTM-A105, Gr. "2", Grinnell No. 2125.

FLANGES:
2-1/2" & Lgr.
300# Forged Steel, W.N., R.F., Bored for Appropriate Pipe Schedule. ASTM-A181, Gr. "2".  ANSI-B16.5.

GLOBE VALVE:
Up to 2" - Scr'd
300# Bronze Body, Stainless Steel Disc and Seat, ASTM-B61, Crane No. 382-P.


2-1/2" & Lgr.
250# Cast Iron Body, Yoke Bonnet,


Flg'd
Bronze Trim, ASTM-A126, Class "B", Crane No. 21E.


GATE VALVE:
Up to 2" - Scr'd
300# Bronze Body,Union Bonnet Wedge Disc Rising Stem, Exelloy seats, Crane No. 634E.


2-1/2" & Lgr.
250# Cast Iron Body, 


Flg'd
O.S.&Y., Bronze trim and stem, wedge disc, ASTM-A126, Class "B", Crane No. 7-1/2E.

CHECK VALVE
Up to 2" - Scr'd
300# Bronze body, regrinding seat, Y-pattern, swing type, Crane No. 76E.


2-1/2" & Lgr. - 
250# Ferrosteel body, Bronze


Flg'd
stem, swing type, ASTM-A126, Class "B", Crane No. 39E.

ORIFICE FLG.:
2-1/2" & Lgr. -
300# Carbon Steel,


B.W.
W.N., ASTM-A105, complete with Jack screws and Orifice Plate.  See I.S.A. Sheet for sizing Orifice Plates.

STRAINERS:
Up to 2" - Scr'd
250# Cast Iron body, "Y" type, ASTM-A278, Class 30, with Stainless Steel screen - 100 mesh, Armstrong Model #A9SC.


2-1/2" & Lgr. - 
250# Cast Iron body, "Y"


Flg'd
type, ASTM-A278, Class 30, with Stainless Steel screen 100 mesh, Armstrong Model #A9FL-250.

GASKET:

1/16" thick Garlock Blue-Gard #3000, flat ring type for raised face flange.  Use full face gasket for flat face flange.

THREAD SEALANT:

Teflon Tape.

BOLTS & NUTS:

Alloy Steel stud-bolts, ASTM-A193, Gr. "B7" with Alloy Steel hexagon nuts, ASTM-A194, Gr. "2H".

CLEANING:

Preclean and mechanical only, in accordance with Section 2.1.6.2 and 2.1.6.3.

TESTING:

Hydrostatic, in accordance with Section 2.1.5.1.

INSULATION:

See Insulation Specification.

SERVICE:

High Pressure Steam.



High Pressure COndensate.

DESIGNATION:
Example
3" - HPS - XXX - 1



2" - HPC - 1*


XXX - To Indicate Steam Pressure (from 101 to 250 PSIG).


* - To Indicate Specification Class Number.

2.1.15
Line Class Specification
CLASS 2 
LOW PRESSURE STEAM AND CONDENSATE, HEATING WATER SUPPLY AND RETURNS


Design Pressure 100 PSIG; Max. 366oF

PIPE: 
Steam


Up to 3/4"
Sch. 80, Black ASTM A106-B, Carbon Steel, Seamless ANSI-B36.10.


1" Thru 2"
Sch. 40, Black ASTM A106-B, Carbon Steel, Seamless, ANSI-B36.10.


2-1/2" & Lgr.
Sch. 40, Black ASTM A53-B, Carbon Steel, Seamless or ERW, ANSI B36.10.


Condensate, HWS


& HWR


Up to 2"
Sch. 80 Black, ASTM-A106-B, Carbon Steel, Seamless, ANSI B36.10.


2-1/2" & Lgr.
Sch. 80, Black, ASTM A53-B, Carbon Steel, Seamless or ERW, ANSI B36.10.

FITTINGS:
Up to 2" - Scr'd
300# M.I. Black ASTM-A197 ANSI-B16.3.


**2-1/2" & Lgr.
B.W.Std. Wt.*Smls. Carbon Steel, ASTM-A234 Gr. "B", ANSI-B16.9.


(*Extra Strong for Condensate)


**
Where fabricated B.W. fittings (laterals, etc.) are allowed, they shall be in full-strength design to withstand 100% of the maximum allowable working pressure (per ANSI B31.1 for the mating pipe).

COUPLINGS:
Up to 2" Scr'd
3000# Forged Steel, ASTM-A105, Gr. "2", ANSI-B16.11.

THREDOLETS: 
Up to 2" Scr'd
3000# Carbon Steel, ASTM-A105, Gr. "2", ANSI-B16.11, Bonney Forge.

WELDOLETS:
2-1/2" & Lgr.
Std. Wt. Carbon Steel,


B.W.
ASTM-A105, Gr. "2".



ANSI-B36.10, Bonney Forge

UNIONS: 
Up to 2" Scr'd
3000# Forged Steel Machined Seats, Steel to Steel Seat, ASTM-A105, Gr. "2", Grinnell No. 2125.

FLANGES:
2-1/2" & Lgr.
150# Forged Steel, W.N., R.F.,


Flg'd
Bored for Appropriate Pipe Schedule. ASTM-A-181, Gr. "2", ANSI-B16.5.  Use Flat Face Against Cast Iron Flanges.



300# Forged Steel, W.N., R.F., Bored for Appropriate Pipe Schedule. ASTM-A181, Gr. "2".  ANSI-B16.5, where necessary to match equipment.

GLOBE VALVE:
Up to 2" - Scr'd
150# Bronze Body, Stainless Steel Disc and Seat, Plug Type Disc, Crane No. 14 1/2P.


2-1/2" & Lgr.
150# Cast Steel Body and Bonnet,


Flg'd
13% Chromium to Hard Facing Trim. O.S.&Y., Crane No. 143-XU.

GATE VALVE:
Up to 2" - Scr'd
150# Bronze Body, Screwed Bonnet, Split Wedge Disc Rising Stem, Crane No. 440.


2-1/2" & Lgr.
150# Cast Steel Body, Exelloy


Flg'd
Trim, O.S.&Y. Flex Disc, Crane No.47-XU .

CHECK VALVE:
Up to 2" Scr'd
200# Bronze Body, Regrinding Seat, Y-Pattern, Swing Type, Crane No. 36.


2-1/2" & Lgr.
150# Cast Steel Body, Exelloy


Flg'd
Trim, Swing Type, Crane No. 147-XU.

BALANCING
Up to 3", Scr'd
Calibrated Bronze/Cast Iron

PLUG VALVES:

Body, Bronze Disc Valves With

(Heating Water)

Precision Machined Orifice.  Bell and Gossett "Circuit Setter", Model CB.

STRAINERS:
Up to 2" Scr'd
250# Cast Iron Body, "Y" Type, ASTM-A278, Class 30, With Stainless Steel Screen - 100 Mesh, Armstrong Model #A9SC.


2-1/2" & Lgr.
125# Cast Iron Body, "Y" Type,


Flg'd
ASTM-A278, Class 30, With Stainless Steel Screen - 100 Mesh, Armstrong Model #A9FL-125.

GASKETS:

1/16" Thick Garlock Blue-Gard #3000 Flat Ring Type For Raised Face Flange.  Use Full Face Gasket For Flat Face Flange.

THREAD SEALANT:

Teflon Tape.

BOLTS & NUTS:

Alloy Steel Stud-Bolts, ASTM-A193, Gr. "B7" with Alloy Steel Hexagonal Nuts, ASTM-A194, Gr. "2H".

INSULATION:

See Insulation Specifications.

CLEANING:

Preclean And Mechanical Clean Only, in Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:

Hydrostatic, In Accordance With Section 2.1.5.1.

SERVICE:

Low Pressure Steam.



Low Pressure Condensate



Heating Water Supply & Return.

DESIGNATION:
Example
3" LPS - XX - 2



2" - LPC - 2*



2" - HWS - 2


See I.S.A. Sheets for Sizing Orifice Plate.


XX - To Indicate Steam Pressure in PSIG (100 PSIG or less).


* - To Indicate Specification Class Number.

2.1.15
Line Class Specifications
CLASS 3
COOLING WATER, CHILLED WATER

Design Pressure 100 PSIG:  Max. Temp. AMB Degrees F.

PIPE:
Up thru 2" - 
Sch. 40
Galv. Carbon Steel, Welded.  ASTM A120; ANSI-B36.10


2 1/2" thru 10"
Sch. 40
Black Carbon Steel, Welded.




ASTM-A120, ANSI-B36.10


12" & Lgr.
3/8" Wall
Std. Wt. Black Carbon Steel, Welded.




ASTM-A120; ANSI-B36.10

FITTINGS:
Up to 2"
Scr'd. 
150# M.I. Galv. ASTM-A197, ANSI-B16.3


2 1/2" & Lgr.
B.W.
Std. Wt. smls. Carbon Steel, ASTM-A234, Gr. "B", ANSI-B16.9

THREDOLETS:
Up to 2" - branch
Scr'd
3,000# Carbon Steel, ASTM-A105,




Gr. "2", ANSI-B16.11, Bonney Forge

WELDOLETS:
2 1/2" & Lgr. -
B.W.
Std. Wt. Carbon


branch

Steel, ASTM-A105,




Gr. "2", ANSI-B16.9, Bonney Forge

UNIONS:
Up to 2"
Scr'd.
300# M.I. Galv. ground joints, Bronze to Iron seat, ASTM-A197, Grinnell No. 459.

FLANGES:
2 1/2" & Lgr. -

150# Forged Steel,




WN, RF, bored for Sch. 40 pipe, ASTM-A181, Gr. "2", ANSI-B16.5.  Use FF against CI flanges.




300# Forged Steel, WN, RF, ASTM-A181, Gr. "2", ANSI-B16.5, where necessary to match equipment.

GLOBE VALVE:
Up to 2"
Scr'd.
125# Bronze body, Bronze disc rising stem, Crane 1


2 1/2" & Lgr. -
Flg'd.
125# Cast Iron body, yoke bonnet, Bronze trim, Crane 351

GATE VALVE:
Up to 2"
Scr'd.
125# Bronze body, rising stem, union bonnet, solid wedge disc, Crane 428   


2 1/2" & Lgr. -
Flg'd.
125# Cast Iron body, OS&Y, Bronze seats and trim, Bronze stem, Crane 465 1/2

CHECK VALVE:
Up to 2"
Scr'd.
200# Bronze body, regrinding, swing type, Crane 36


2 1/2" & Lgr. -
Flg'd
125# Cast Iron body, Bronze 




trim, swing type, Crane 373

PLUG VALVE:
Up to 2" - 
Scr'd.
125# W.O.G., Cast Iron body, Bronze plug and washer, Crane 324


2 1/2" thru 4" -
Flg'd
175# Semi-Steel body, lubricated, single gland type, wrench operated Powell 220l


6" thru 12" -
Flg'd
200# Semi-Steel body, lubricated,Flg'd.bolted gland type, wrench operated Powell 2001

BALANCING

PLUG VALVE:
Up to 3"
Scr'd.
Calibrated Bronze/Cast Iron body, Bronze disc valves with precision machined orifice, pressure-gauge connections having integral check valves and thread protectors.  Bell and Gossett "Circuit Setter", Model CB, complete with preformed Insulation.

ORIFICE

FLANGES:
2 1/2" & Lgr. -

300# Forged Carbon Steel, WN, ASTM-A105, complete with jack screws and Orifice Plate.  See I.S.A. sheet for sizing of Orifice Plate.

STRAINERS:
Up to 2"
Scr'd.
250# Cast Iron body, "Y" type, ASTM-A278, Cl.30 with Monel screen -40 mesh, Armstrong Model A6SC


2-1/2" & Lgr. -
Flg'd
125# Cast Iron body, "Y" type, ASTM-A278, Cl.30 with Monel screen - 40 mesh, Armstrong Model A6FL-125

GASKETS:


1/16" thick Garlock Blue-Gard #3000, flat ring type for raised face flange.  Use full face for flat face flanges.

BOLTS & NUTS:


Carbon Steel machine bolts and hex nuts, ASTM-A307, Gr. "B"

THREAD SEALANT:


Teflon Tape

CLEANING:


Preclean and mechanical clean only, in accordance with Section 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic, in accordance with Section 2.1.5.1

STERILIZATION:


For Potable Water Only - Sterilize per Section 2.1.8.

SERVICE:


Chilled Water




Cooling Water

DESIGNATION:
Example

3" - CWS - 3




2" - CWR - 3




1 1/2" - CHS-3




4" - CHR - 3

2.1.15
Line Class Specifications
CLASS 4A
POTABLE WATER, HOT AND COLD (ABOVE GROUND)


Design Pressure 100 PSIG: Max Temp.: AMB degrees F for Cold Water, 180 degrees F for Hot Water

NOTE:  See Class 4B for Potable Water (Underground)

PIPE:
Up to 2"

Sch. 40 Galv. Carbon Steel, Welded ASTM-A120;ANSI-B125.2


2 1/2" thru 10"

Sch. 40 Black Carbon Steel Welded




ASTM-A120, ANSI-B125.2


12" & Lgr.

Std. Wt. (3/8" Wall) Black Carbon Steel Welded, ASTM-A-120, ANSI-B125.2.

FITTINGS:
Up to 2" -
Scr'd.
150# M.I. galv., ASTM-A197, ANSI-B16.3


2 1/2" 
B.W.
Std. Wt. Carbon Steel, ASTM-A234,


& Lgr.

Gr. "B", ANSI-B16

THREDOLETS:
Up to 2"
Scr'd.
3,000# Carbon Steel, ASTM-A105,


branch

Gr. "2", ANSI-B16,.1, Bonney Forge

WELDOLETS:
2 1/2" -
B.W.
St. Wt. Carbon Steel, ASTM-A105,


& Lgr.branch 

Gr. 2; ANSI-B16.9, Bonney Forge

UNIONS:
Up to 2" - 
Scr'd.
300# M. I. galv. ground joint, Bronze to Iron seat, ASTM-A197 & ASTM-A153, Grinnell No. 459

FLANGES:
2 1/2"

W.N. 150# Forged Steel, RF, 


& Lgr.

bored for Sch. 40 pipe, ASTM-A181, Gr. "2", ANSI-B16.5.  Use F.F. against C.I. flanges.

BALL VALVE:
Up thru 2"
Scr'd 
Brass Body, Stainless Steel




Ball & Stem, Teflon Seat & Seals, Worcester #600, Style 58-1-6R.

GLOBE VALVE:
Up to 2" - 
Scr'd 
125# Bronze Body, w/ Bronze Disc, Rising Stem, Crane 1


2 1/2"  
Flg'd
125# Cast Iron Body, Yoke Bonnet


& Lgr -

Bronze Trim, Crane 351.

GATE VALVE: 
Up to 2" - 
Scr'd 
125# Bronze Body, Rising Stem, Scr'd Bonnet, Solid Wedge Disc, Crane 428.


2 1/2" 
Flg'd
125# Cast Iron Body, O.S.&Y.,


& Lgr.

Flg'd Bronze Seats and Trim, Bronze Stem, Solid Wedge Disc, Crane 465 1/2.

CHECK VALVE:
Up to 2"
Scr'd
200# Bronze Body, Regrinding, Swing Type, Crane 36.


2 1/2"

125# Cast Iron Body, Bronze Trim,


& Lgr.
Flg'd
Swing Type, Crane 373.

STRAINERS:
Up to 2" - 
Scr'd.
250# Cast Iron body, "Y" type,  ASTM-A278 Cl.30, with Monel screen - 40 mesh, Armstrong Model A6SC


2 1/2"

125# Cast Iron body, "Y" type


& Lgr. -
Flg'd.
ASTM-A278, Cl.30, with Monel screen - 40 mesh, Armstrong Model A6FL-125.

GASKETS:


1/16" thick Garlock Blue-Gard #3000 flat ring type, for RF flanges. Use full face gasket for flat face flanges.

BOLTS & NUTS:


Carbon Steel machine bolts and hex nuts, ASTM-A307, Gr. "B"

THREAD SEALANT


Teflon Tape

CLEANING


Preclean and mechanical clean only, in accordance with Sections 2.1.6.2 and 2.1.6.3.

STERILIZATION:


For Hot & Cold Piping Systems in accordance with Section 2.1.8

TESTING


Hydrostatic in accordance with Section 2.1.5.1

SERVICE:


Potable "Hot" Water Supply & Return. Potable "Cold" Water Supply

DESIGNATION:
Example

1/2" - PW - 4A




2" - PWH - 4A

2.1.15
Line Class Specifications
CLASS 4B
POTABLE WATER (BELOW GROUND) 


Design Pressure: 100 PSIG  Max. Temp. AMB

PIPE: 
Up to 2 1/2"

Sch. 40, Galv. Carbon Steel, Welded, ASTM-A120, ANSI-B125.2.


3" & Lgr.
Mech
Ductile Cast Iron, Thick-


(13' Max.
Joint
ness Class 52, 


Depth of Cover

ANSI-A21.50,




A21.51, A21.11.  Asphalt coated, Cement lined, ANSI A21.4, AWWA C104.

FITTINGS:
Up to 2 1/2"
Scr'd
300# M.I., Galv., ASTM-A197; ANSI-B16.3.


3" & Lgr. 
Mech.
High Tensile Ductile



Joint
Cast Iron




ANSI A21.10, A21.11 Asphalt Coated.  Cement Lined, ANSI A21.4, AWWA C104.

GATE VALVE:
3" thru 8"
Mech.
200# CWP, Iron Body, ASTM



Joint
A126-B, Bronze Trim, Non-Rising Stem. AWWA C111, ANSI A21.11.  Crane Number 487-1/2.

BUTTERFLY
10" & Lgr.

AWWA C504, Class 150B

VALVE: 


(Make & Model as Indicated On Drawings.)

GASKETS:
3" thru 8"

Mech. Jt. Ring Gasket, Plain Rubber, ANSI A21.11, AWWA C111, Clow No. F-915.

BOLTS &


T-Head Bolts With Nuts,

NUTS 


Type 304




Stainless Steel ANSI A21.11, AWWA-C111.

THREAD


Teflon Tape

SEALANT:
CLEANING: 


Preclean and Mech. Only, in Accordance with Sections 2.1.6.2 & 2.1.6.3.

TESTING:


Hydrostatic, in Accordance with Section 2.1.5.1.

STERLIZATION:


In Accordance with Section 2.1.8.

COATING &
Up to 2 1/2"

In Accordance with Section

WRAPPING:


2.1.10.


3" & Lgr.

(Ductile Iron Furnished Coated, Cement Lined).

SERVICE:


PW-Potable Water (Below Ground).

DESIGNATION: 
Example:

4" - PW - 4B

2.1.15
Line Class Specifications
CLASS 5
COMPRESSED (PLANT) AIR 


Design Pressure 125 PSIG; Max. Temp. AMB degrees F.

PIPE:
Up thru 2" 

Sch.40 Galv. Carbon Steel, Welded, ASTM-A120; ANSI-B125.2.


2 1/2" thru 10"

Sch. 40 Black Carbon Steel, Welded ASTM-A120; ANSI-B125.2


12" & Lgr.

Std. Wt. (3/8" Wall) Black, Carbon Steel, Welded ASTM-A120; ANSI-B125.2.

FITTINGS:
Up to 2" - 
Scr'd.
150# M.I. Galv. ASTM-A197; ANSI-B16.3


2 1/2" & Lgr. -
B.W.
Std. Wt. Carbon Steel, ASTM-A234, Gr. "B", ANSI-B16.9

THREDOLETS:
Up to 2" - 
Scr'd.
3,000# Carbon Steel


branch

ASTM-A105, Gr. "2", ANSI-B16.11, Bonney Forge

WELDOLETS:
2 1/2" & Lgr.-
B.W.
Std. Wt. Carbon Steel, ASTM-


branch

A105, Gr. "2", ANSI-B16.9, Bonney Forge

UNIONS
Up to 2" - 
Scr'd.
300# M. I., galv., ground joint, Bronze to Iron seat, ASTM-A197, Grinnell No. 459

FLANGES:
2 1/2" & Lgr.

150# Forged Steel, WN, RF, bored for Sch. 40 pipe, ASTM-A181, Gr. "2", ANSI-B16.5.  Use flat face against Cast Iron flanges.

GLOBE VALVE:
Up to 2" - 
Scr'd
125# Bronze body, Bronze disc. Crane No. 1


2 1/2" & Lgr. -
Flg'd
125# Cast Iron body, yoke bonnet, Bronze trim, Crane No. 351

GATE VALVE:
Up to 2"  
Scr'd.
125# Bronze body, union bonnet, solid wedge disc, Crane No. 428-UB


2.1/2" & Lgr. 
Flg'd
125# Cast Iron body, O.S. & Y.  Bronze trim, solid wedge disc, Crane No. 465 l/2

CHECK VALVE:
Up to 2"
Scr'd.
200# Bronze body, regrinding, swing type, Crane 36


2 1/2" & Lgr. 
Flg'd
125# Cast Iron body, Bronze trim, swing type, Crane No. 373

BALL VALVE:
Up to 2"
 Scr'd.
Brass Body, Stainless Steel ball & stem, Teflon seat & seals, Worcester #600, Style No. 58-1-6R


2 1/2"
Flg'd.
300# Cast Bronze body, Bronze ball & gland, Stainless Steel stem.  Screwed ends.  PBM No. 2 1/2"-SS-B-18-S-2.  Use with screwed flanges & nipples.


3" & Lgr.
Flg'd.
150# Carbon Steel body, Stainless Steel ball & stem, Teflon seats & seals, Worcester "Miser" Style No. 446TT-151

QUICK

COUPLER:
1/8" thru 1" - Q.D.

Hansen Ser. 3000 to 6000, one-way shut-off, Brass socket, with Brass or Steel plug.


1 1/2" & Lgr.-Q.C.

Aluminum or Bronze body, Ser. 633-D Kamlok Coupler and Ser. 633-A Adapter; or Andrews Part "A" for Adapter and Part "D" for Coupler.

AIR FILTER:


See specifications & Drawings.

REGULATOR:


See specification & Drawings.

LUBRICATOR:


See specification & Drawings.

I. D. TAGS:


4" dia. MMC Standard No. FAC-02-002 for A-100, and FAC-02-001 for A-30 outlets

GASKETS:


1/16" thick composition, Garlock Blue-Gard #3000, flat ring type for RF flange.  Use Full Face gasket for Flat Face flanges.

AIR HOSE:
Up To 1 1/2"I.D.

Gates Dura Master Type 6B 2 Ply Multi purpose hose.  Supply standard air hose to NPT couplings or universal quick acting couplings to match equipment shown on drawing.

BOLTS & NUTS:


Carbon Steel machine bolts, ASTM-A307, Gr. "B" with hex nuts 

THREAD SEALANT:


Teflon Tape

CLEANING:


Preclean and mechanical clean only, in accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Pneumatic, in accordance with Section 2.1.5.2.

SERVICE:


Compressed (Plant) Air

DESIGNATION:
Example

2" - A100 - 5




1/2" - A30 -5

2.1.15
Line Class Specifications
CLASS 6
AIR-INSTRUMENT CONTROL & ULTRA VIOLET FIRE DETECTION


Design Pressure 125 PSIG; Max. Temp. AMB degrees F.

TUBING:
Up to 3/4"

Seamless coil or straight copper tubing 0.035" wall

PIPE:
1" thru 2"

Sch. 40 Galv. Carbon Steel, Welded, ASTM-A120; ANSI-B125.2

FITTINGS:
Up to 3/4" 
Compr.
Brass, compression type tube fittings, Parker CPI


1" thru 2"
Scr'd
150# M.I. galv. ASTM-A197; ANSI-B16.3

UNIONS:
Up to 3/4"
Compr.
Brass, compression type tube unions, Parker CPI 


1" thru 2"
Scr'd
150# M.I. galv. ground joint, Bronze to Iron seat, ASTM-A197 & ASTM-A153, Grinnell No. 463

GLOBE VALVE:
Up to 1/2"
Compr.
Brass body, compression ends, Parker CPI type "R" stem, Series as indicated on drawing.


3/4" thru 2"
Scr'd.
125# Bronze body, screwed-in bonnet, Crane 1

NEEDLE VALVE:
1/4" only 
Scr'd.
For Ultra Violet Detectors, Brass body, 0.118 inch Orifice, Parker CPI, type "N" stem, Series 4F-V6L-N-B

BALL VALVE:
Up to 2"
Scr'd.
600# Brass body, Teflon seats & seals, 316 stainless steel ball and stem, Worcester 600, Series 58-1-6-R

QUICK

COUPLER:
Up to 3/4" 

Hansen Ser. 3000 to 6000, one-way shut-off, Brass socket, with Brass or Steel plug

AIR DRYER:


See Design Drawings

THREAD SEALANT:


Teflon Tape

CLEANING:


In accordance with all requirements of Section 2.1.6. except Paragraph 2.1.6.4.3, 2.1.6.4.4, 2.1.6.7.2, 2.1.6.7.3, and 2.1.6.8

TESTING:


Pneumatic, in accordance with Section 2.1.5.2.

SERVICE:


Air-Ultra Violet Fire Detection




Air-Instrument Control

DESIGNATION:
Example 

1/2" - IA70 - 6




1/4" - IA20 - 6

2.1.15
Line Class Specifications
CLASS: 7
BREATHING AIR


Design Pressure 100 PSIG; Max. Temp. AMBoF.

TUBING:
Up to 2-1/2"

Type "K" Seamless, Hard Drawn Copper, ASTM-B88.

FITTINGS:
Up to 2-1/2
Sold.
Wrought Copper, Pressure, ANSI-B16.22 and Cast Brass, ANSI-B16.18.

BENDS:
Up to 2-1/2"

Use Solder Joint Fittings.

UNIONS:
Up to 2-1/2"
Sold.
125# Solder-Joint Streamline C-107 or Grinnell Fig. No. 9730 for Brass.

GLOBE VALVE:
Up to 2-1/2"
Sold.
125# Bronze Body, Screwed-in Bonnet, Renewable Disc, Nibco No. S-211.

GATE VALVE:
Up to 2-1/2"
Sold.
125# Bronze Body, Screwed-In Bonnet, Rising Stem, Nibco No. S-111.

CHECK VALVE:
Up to 2-1/2"
Sold.
125# Bronze Body, Screwed In Cap, Swing Type, Nibco No. S-413-W.

BALL VALVE:
Up to 2"
Sold.
150# Bronze Body, Buna "N" Seats and "O" Rings, Crane "GEM" No. 2182.

SOLDER 


95-5 Tin-Antimony ASTM-B32 Alloy, Gr. 

ALLOY:


"5A".

SOLDER FLUX:


Streamline No. A907, Mueller Brass Co.

ISOLATOR
All Sizes,
Sold.
Dielectric Union,

COUPLING: 

and/or
Epco, 



Screwed

QUICK
1/4" Size

Schrader Serrated

COUPLERS:
Plug on Hose

Shank No. 8287-11, or Female Thread No. 8278-11, or Male Thread No. 8050-11.


1/4" Check Unit

With Female Thread


Twist Lock

No. 8052-C-12, or Male Thread No. 3060C-12, or Non-Swivel Female Thread No. 8050-C-12.

I.D. TAGS:


4" dia. MMC Std. No. FAC-03-001 at all Q.D. Outlets.

THREAD
All Sizes,

Teflon Tape (DO NOT USE PIPE 

SEALANT


DOPE, WHITE LEAD OR ANY LUTING COMPOUND).

CLEANING:


In accordance with all Requirements of Section 2.1.6 Except Sections 2.1.6.4.3, 2.1.6.4.4 and 2.1.6.8.

TESTING:


Pneumatic in Accordance with Section 2.1.5.2.

SERVICE:


Breathing Air

DESIGNATION:
Example

3/4" - BA - 7

2.1.15
Line Class Specifications
CLASS 8A
FIRE WATER SPRINKLERS (ABOVE GROUND)

Design Pressure:  175 PSIG;  Max. Temp. AMB.

PIPE:
Up to 10"

Sch. 40 Carbon Steel, Welded, Black, ASTM-A120, ANSI-B125.2.


12" & Lgr.

Std. Wt. (3/8" Wall), Carbon Steel, Welded, Black ASTM-A120, ANSI-B125.2.

FITTINGS:
Up to 6" 
Scr'd
125# C.I. Black ASTM-A126(A), ANSI-B16.4.


8" & Lgr. 
B.W.
Std. Wt. Seamless Carbon Steel ASTM-A234 Gr. "B", ANSI-B16.9.


2-1/2" & Lgr.
Flg'd
125# Cast Iron,  Flat Face, Where Necessary To Match Valves & Equipment, ANSI-B16.1.

UNIONS:
Up to 2" 
Scr'd
300# M.I. Black, Ground Joint, Bronze to Iron Seat, ASTM-A197, Grinnel #459.


Up to 6"
Flg'd
125# C.I., Threaded, Gasket Type Assembled with Gaskets, Bolts & Nuts.  Grinnell Fig. 487.

FLANGES:
2-1/2" & Lgr.

150# Forged Carbon Steel SO, RF, ASTM-A181, Gr. "2" ANSI-B16.5.  Use Flat Face Against Cast Iron.  Use 300# F.S. SO, RF, ASTM-A181; Gr. "2", ANSI-B16.5.  Where Necessary To Match Equipment.

GLOBE VALVE:
Up to 2"
Scr'd
125# Bronze Body,

(FOR DRAIN ONLY) 


Bronze Disc, Rising Stem, Crane No. 1.


2-1/2" to 10"
Flg'd
125# Cast Iron Body, Yoke Bonnet Bronze Trim, Crane No. 351.

GATE VALVE:
Up to 2"
Scr'd
200# Bronze Body, OS&Y Yoke Bonnet, Solid Wedge Disc., FM & UL Crane #459.


2-1/2" to 12"
Flg'd
125# Cast Iron Body OS&Y Bronze Seats & Stem, FM & UL Crane #467.

BUTTERFLY
6" to 12"

175# Cast Iron Body,

VALVES:  


Permanently Bonded Seat, Streamline Disc, UL and Factory Mutual Approved, Flanged Ends.  Henry Pratt Co. PIBV (For Post Indicator) or IBV (For Indicating Butterfly Valves).

CHECK
Up to 2"
Scr'd
200# Bronze Body

VALVES: 


Regrinding Seat, Swing Type, Crane No. 36.


2-1/2" to 12"
Flg'd
125# Cast Iron Body, Bronze Trim, Swing Type, Crane No. 373.

HOSE 


1-1/2" - 11-1/2 

STANDPIPE


Threads Per Inch.  

CONNECTION:


National Standard Fire Hose.

GASKETS:


1/16" Thick Garlock Blue-Gard #3000 Composition, Flat Ring Type For Raised Face Flanges.  Use Full Face Gasket For Flat Face Flange.

BOLTS & NUTS:


Carbon Steel Machine Bolts, ASTM-A307, Grade B With Hex Nuts.

THREADED


Teflon Tape.

SEALANT:
CLEANING:


Precleaned and Mechanical Clean Only.  In Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic In Accordance With Section 2.1.5.4.

SERVICE:


Fire Water (Sprinklers) Above Ground.

DESIGNATION:
Example

4" - FW - 8A.

2.1.15
Line Class Specifications
CLASS 8B
FIRE WATER (BELOW GROUND)


Design Pressure:  150 PSIG, Max. Temp: AMB

PIPE:
3" to 18"
Mech. Jt.
Mech. Joint Pipe,


(13 Ft. Max. Depth Of Cover)
Ductile Cast Iron, Thickness Class 52, ANSI A21,.50, ANSI-A21.51, ANSI-A21.11. Cement Lined, Asphalt coated ANSI-A21.4.


3" to 18"
Flg'd
Ductile Cast Iron Flg'd Ends Pipe, Thickness Class 53, Clow F-162 ANSI-A21.5, ANSI-A21.15.  Cement Lined, Asphalt coated. ANSI-A21.4.

FITTINGS:
3" & Lgr.
Mech. Jt.
High Tensile Ductile Cast Iron ANSI-A21.10, ANSI-A21.11.  Cement Lined, Asphalt coated.  ANSI-A21.4.


3" & Lgr.
Flg'd
Cast Iron, 125# Flat Face, ANSI-B16.1, ANSI-A21.10, AWWA C110.

GLANDS:
3" & Lgr.
Mech. Jt.
High Tensile Ductile Cast Iron ANSI-A21.11, Retainer Type, Clow No. F-1058.

FLANGES:
3" & Lgr.

125# Cast Iron Scr'd Flat Face Flanges, Long Hub, Clow No. F-1310.

GATE VALVE:
3"
Mech. Jt.
200# Iron Body, Bronze Mounted Double Disc, Parallel Seat, Non Rising Stem, Clow No. F5065.


3"
Flg'd
200# Iron Body, Bronze Mounted Double Disc, Parallel Seat, Non Rising Stem, with operating nut.  Clow No. F-5070.


4" & Lgr.
Mech. Jt.
175# Iron Body, Non-Rising Stem UL/FM, Clow No. F5707.


4" & Lgr.
Flg'd
200# Iron Body, Non-Rising Stem, w/Operating Nut. UL/FM Clow No. F5705.

CHECK VALVE:
3"
Flg'd
125# Cast Iron Body, Bronze Mounted, Swing Type, Clow No. F-5335.


4" Thru 12"
Mech. Jt.
175# Cast Iron Body, UL/FM Bronze-Faced Gate, Horizontal Swing Type, Clow No. F-5346-B.


4" Thru 12"
Flg'd
175# Cast Iron Body, UL/FM, Bronze-Faced Gate, Horizontal Swing Type, CLow No. F-5347-B.

HYDRANTS:
6"
Flg'd
150# Cast Iron Body, UL/FM Breakaway Safety Flange & Safety Coupling, (2) - 2-1/2" Hose Connections W/7-1/2 T.P.I.  National Standard Thread, (1) Pumper Connection w/4 T.P.I. New Orleans Sewage & Water Board Thread, 5-1/4" Valve Opening, 1-1/4" Square Operating Nut, 125# Flanged Inlet, ANSI B16.1, Clow No. F-2505.  Hydrant Shall Open Counter-Clockwise.

INDICATOR
4" To 12"
Mech. Jt.
175# Cast Iron Body,

POST VALVE: 


Bronze Trim, UL/FM, Clow No. F-5725 (NRS) With 12" Dia. Bonnet Flg'd.

INDICATOR
4" To 12"
Flg'd
Cast Iron, Visual and

POST: 


Read-Out "OPEN", Read-Out "SHUT" Clow No. F5760.

ANCHORING
6" & 8"
Mech. Jt.
Cast Iron to Join

COUPLINGS: 


Lengths of Pipe and Valves or Hydrants Clow No. F-1211 MJ.


4", 6" 8"
Mech. Jt.
Cast Iron To Join Lengths of Pipe and Valves or Hydrants Clow No. F-1215 MJ.


4" Thru 12"
Mech. Jt.
Cast Iron To Join Long Lengths Of Pipe To Anchor Hydrants, Clow No. F-1216.

GASKETS:

For Mech. Jt.
Plain Rubber Ring Gasket, ANSI 21.11 CLow No. F-915.



For Flg'd
1/16" Thick Garlock Blue-Gard #3000 Full Face.

BOLTS & NUTS:


High-Strength, Corrosion-Resistant Alloy With Hex Nuts ANSI-A21.11, Clow No. F-918 & F-919.

CLEANING:


Preclean and Mechanical Only in Accordance With Section 2.1.6, FLushing Shall Be In Accordance With Section 2.1.6.8.  After Flushing Is Complete, Leave Pipe Full Of Water For Hydrostatic Test.

TESTING:


Hydrostatic In Accordance With Section 2.1.5.4.

SERVICE:


Fire Water-FW-Below Ground

DESIGNATION:
Example

8"-FW-8B

2.1.15
Line Class Specifications
CLASS 9
NITROGEN (FROM FILTER) MISSILE GRADE AIR (FROM DRYER)


Design Pressure:  150 PSIG; Max. Temp:  AMB

PIPE:
Up to 1-1/2"

Sch. 40S, Welded, Stainless Steel ASTM-A312, Gr. TP-304 ANSI-B36.19.


2" Thru 12"

Sch. 10S, Welded, Stainless Steel ASTM-A312, Gr. TP-304L, ANSI-B16.19.

FITTINGS:
Up  to 1-1/2"
Scr'd
150# Forged Stainless Steel Type 304.


2" Thru 12"
B.W.
Sch. 10S, Stainless Steel ASTM-A403, WP 304L, ANSI-B16.9.

UNIONS:
Up to 1-1/2"
Scr'd
2000# Forged Stainless Steel Type 304, ASTM-A182, Metal-to-Metal Contact with Teflon-to-Metal Seal, "Koncentric SSP Fittings Corp."

FLANGES:
2" & Lgr.
Flg'd
150# WN RF, Bored for Sch. 10S Pipe, Stainless Steel, ASTM, A182-F304L,ANSI B16.5.

GLOBE VALVE:
Up to 1-1/2"
Scr'd
200# Stainless Steel Body & Trim, Union Bonnet, Powell No. 1861.

GATE VALVE:
Up to 1-1/2"
Scr'd
Use Ball Valves.

CHECK VALVE:
Up to 1-1/2"
Scr'd
200# Stainless Steel Body & Trim, Scr'd-In Cap, Swing Type, Powell No. 1847Y.


2" Thru 4"
Flg'd
150# Stainless Steel Body & Trim, Bolted Flg'd Cap, Swing Type, Powell No. 2342.


6" & Lgr.
Flg'd
150# Stainless Steel Body & Trim, Bolted Flg'd Cap, Swing Type, Powell No. 2633.

BALL VALVE:
Up to 1-1/2"
Scr'd
Three-piece construction. Type 316. Stainless Steel Body & Trim with Teflon Seats and Seals. Worcester Miser No. 466T-SE, or PBM No. SS-H-S-4.


2" Thru 8"
Flg'd
150# Type 316 Stainless Steel Body & Trim With Teflon Seats and Seals.  Worcester Miser No. 466-T-150.

I.D. TAGS:
For GN2

4" Dia. MMC Standard No. FAC-01-001 at all Q.D. Outlets.


For MGA

4" Dia. MMC Standard No. FAC-05-001 at all Q.D. Outlets.

COUPLERS:
Pipe Coupler

Stainless Steel, OPW-Kamlok No. 633 & 634 With Teflon Envelope Gasket With Viton Filler MIL-C-27487.


Dust Plug

Stainless Steel OPW-Kamlok No. 634-A, MIL-C-27487.

QUICK

COUPLERS:
3/4": For GN2

Steel Body, Hansen 


Only 
Scr'd
Series 3 RL, Ring-Lock-Coupler Socket with Steel Plug.


1" for MGA Only
Scr'd
Stainless Steel Type 316 Two-Way Hansen Series 8-HK, Socket No. ML-8-K36, 1" FPT.

WELDING:


Tungsten Insert Gas Process In Accordance with Section 2.1.4.2.

GASKETS:


Teflon Jacketed Milled Enevelope Gasket With 1/16" Thick Asbestos-Free Filler.  Machine to Exact ID of Flange.  Flat Ring Type.  Use Full Face with Flat Face Flange Garlock Chemiseal A-F.

BOLTS & NUTS:


Carbon Steel Machine Bolts, ASTM-A-307 Gr. "B", With Hex Nuts, Galvanized.

THREAD SEALANT:


Teflon Paste.

CLEANING:


Clean In Accordance With All Requirements of Section 2.1.6, Except Sections 2.1.6.4.3, 2.1.6.4.4 and 2.1.6.8.

TESTING:


Pneumatic In Accordance With Section 2.1.5.2.

SERVICE:


Nitrogen (From Filter) Missile Grade Air (From Dryer)

DESIGNATION:
Example

1-1/2" - GN2 - 9




3/4" - MGA - 9

2.1.15
Line Class Specifications
CLASS 10
HIGH PRESSURE GN2


Design Pressure:  5000 PSIG; Max. Temp.: 100oF

CONTROL
1/4" O.D.

049" Wall, Seamless, 

TUBING:


Stainless, A269-TP316

TUBE


Stainless Type 316, 

FITTING:


Parker Triple-lok, 37o Flared

PIPE:
1/2" thru 1"

Sch. 160, Black, ASTM A106-B, Carbon Steel, Seamless, ANSI B36.3


1 1/4" thru 4"

XXS, (Same As Above)

FITTINGS:
1/2" thru 2"
S.W.
6000 #Forged Steel, ASTM A105-II, Black, ANSI B16.11


2 1/2" thru 4"
B.W.
XXS, Seamless, Carbon Steel, ASTM A234-B, ANSI B16.9

UNIONS:
1/2" thru 2"
S.W.
6000# W.O.G. Forged Steel, ASTM-A105. O-Ring Type. Buna N. Hart Fig. 6363.

O-SEAL
1/2" thru 2"

Ell, Tee, or Cross

FITTING:


6000 psig, Carbon Steel. (Specify Tailpiece and Union Nut) CPV


1/2" thru 2"
S.W.
CPV Tailpiece w/ O-Ring 6000 psig, Carbon Steel. Cat #51R


1/2" thru 2"
S.W.
CPV Threaded Piece



6000 psig, Carbon




Steel, Cat. #51T


1/2" thru 2"

CPV Union Nut 6000 psig, Carbon Steel. Cat #50N


1/2" thru 2"
Thd.
CPV Threaded Piece 6000 psig, Carbon Steel. Cat #54T (Male).  Cat. #53T (Female).

O-SEAL
1/2" thru 2"
Thd.
CPV Buna O-Ring

O-RING


(Specify Pipe size and pressure)

SOCKOLETS:
1/2" thru 2" 
S.W.
6000#, Forged Steel,


Branch

ASTM A105-II, Black, ANSI B16.11

CONNECTOR 
1/2" thru 1"
S.W.
Sch 160, Grayloc, 

HUBS


Carbon Steel, ASTM A105-II, ANSI B16.5


1 1/2" thru 4"
S.W.
XXS, Grayloc, Carbon Steel, ASTM A105-II, ANSI B16.5

CONNECTOR 


Grayloc, Carbon 

SEAL RINGS:


Steel Base, PTFE Coated

CONNECTOR 


Grayloc, 2 Segments,

CLAMPS:


4-Bolt, Carbon Steel 




SA266-Cl III

CONNECTOR


Grayloc, Stud Material,

STUDS & NUTS:


SA193-B7, W/Nuts, SA194-Gr 2 or 2H.

FLANGES:
1/2" thru 4"
W.N.
2500# Ring Joint, Octagonal Groove, Bored to Pipe ID, Carbon Steel, ASTM A105-II, ANSI B16.5 & B16.20

FLANGE


Oval Ring, Carbon

GASKETS:


Steel, ANSI B16.20

FLANGE


ASTM A193-B7 Studs

STUDS & NUTS:


W/Hexagon ASTM A194-2H Nuts

GATE
1/2" thru 2"
S.W.
Class 2500, Carbon

VALVES:


Steel Body & Bonnet, ASTM A105, OS&Y, Stainless Steel Trim, Hard Faced Wedge & Seat.  Vogt #SW66703.


2 1/2" thru 4"
Flg'd
Class 2500, Cast Steel



R.T.
Body & Bonnet, ASTM



or
A216-WCB, OS&Y,



B.W.
Stainless Steel Trim.




(Ring Joint Flange) ANSI B16.5 & B16.10




Powell #25003FE (Flanged).  Powell #25003WE (B.W.)

SHUT-OFF
1/2" thru 2"
O-Seal
6000# Alloy Bronze 

VALVE:


Body & Bonnet, Monel Seat, & Stainless Stem.  Combination Pump Valve Co. Cat. No. 380 W/(2) 51R Tailpiece and (2) 50N Union Nut.

GLOBE
1/4" thru 1/2"
SW
2500# Forged Steel

VALVE:
(Meter & Gaug

Body, Needle Point,


Line Service)

OS&Y, Integral Seat, 13% Chrome Trim, Vogt No. SW 1981


1/2" thru 2"
SW
2500# Forged Steel




Body, OS&Y, Integral




Seat, 13% Chrome trim, Vogt No. SW 66723


2 1/2" thru 4"
BW
2500# Cast Steel Body, Pressure Seal Bonnet.  Powell Fig 125031 WE

CHECK
1/4" thru 1 1/4"
O-Seal
6000# Alloy Bronze 

VALVE:


Body & Bonnet, Monel Stat, Stainless Spring.  Combination Pump Valve Co. Cat. No. 680 W/(2) 51R Tailpiece & (2) 50N Union Nut.


1/2" thru 2"
SW
2500# Forged Steel Body, 13% Chrome Trim, 302 SST Spring, Vogt No. SW 2610


2 1/2" thru 4"
BW
2500# Cast Steel Body, Pressure Seal Bonnet, Lift Check, Powell Fig 125065 WE

BALL VALVE:
1/4" thru 1/2"
SW
5000# Carbon Steel Body, 3-Piece, Stainless Steel  Ball, Worcester Controls "Dyn-O-Miser" H446YVSW

STRAINER:
1/2" thru 1"
SW
2500# Cast Steel




Body, (WCB) "Y" type, with Stainless Steel Screen-100 Mesh, Sch 160 pipe.  Fabrotech #C6-2500


1 1/4" thru 2"
SW
Same as above except Sch XXS pipe


2 1/2" thru 4"
Flg'd
2500# Cast Steel



RTJ
Body, (WCB) "Y"



or
Type, with 



BW
Stainless Steel Screen-100 Mesh, Ring Joint Flange, Sch XXS pipe.  Fabrotech #C8-2500RTJ (Flg'd) Fabrotech #C7-2500 (BW)

THREAD


Teflon Tape

SEALANT:

CLEANING


Preclean and Mechanical only in accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic in accordance with Section 2.1.5.1.

EXAMINATION:


100% Radiographic per ANSI B31.3, par. 336.4.5

SERVICE:



5000# Nitrogen (Unfilered)

DESIGNATION:
Example:

1" GN2 (HP) - 10

2.1.15
Line Class Specifications
CLASS 11
NITROGEN (BEFORE FILTER - UNFILTERED)


Design Pressure:  150 PSIG; Max. Temp.: AMB

PIPE:
Up to 1/2"

Sch. 80, Glav., ASTM A120, Carbon Steel Welded, ANSI-B125.2.


3/4" Thru 2"

Sch. 40 (Same as Above)


2-1/2" Thru 10"

Sch. 40, Black, ASTM A120, Carbon Steel, Welded ANSI B125.2.


12" & Lgr.

Std. Wt. (3/8" Wall), Black, ASTM A120, Carbon Steel, Welded, ANSI B125.2.

FITTINGS:
Up to 2"
Scr'd
150# M.I. Galv. ASTM-A197 ANSI-B16.3.


2-1/2" & Lgr.
B.W.
St'd. Wt. Carbon Steel, ASTM A234, Gr. "B", ANSI-B16.9.

THREDOLETS:
Up to 2"
Branch
3000# Carbon Steel,



Scr'd
A105, Gr. "2", ANSI-B16.11, Bonney Forge.

WELDOLETS:
2-1/2" & Lgr.
Branch
St'd Weight, Carbon



B.W.
Steel, ASTM-A-105, Gr. "2", ANSI-B16.9, Bonney Forge.

UNIONS:
Up to 2"
Scr'd
300# M.I. Galv., Ground Joint, Bronze to Iron Seat, ASTM-A197, Grinnell #459.

FLANGES:
2-1/2" & Lgr.

150# Forged Steel W.N., R.F. Bored for Sch'd 40 Pipe, ANSI-B16.5; Use Flat Face Against Cast Iron Flanges.

GLOBE VALVE:
Up to 2"
Scr'd
250# CWP Iron Body, Nickel Alloy Disc & Seat.  Crane #350 1/2

GATE VALVE:
Up to 2"
Scr'd
225# WOG, Ni-Resist Iron Body, Stainless Steel Trim, OS&Y Crane #1670.

BALL VALVE:
Up to 2"
Scr'd
Brass Body, Stainless Steel Ball and Stem, Teflon Seat and Seals. Worcester #600, Style No. 58-4-6R


2-1/2"
Flg'd
300# Cast Bronze Body, Bronze Ball & Gland,  Stainless Steel Stem.  Screwed Ends.  PBM No. 2-1/2"-SS-B-18-S-2.  Use With Screwed Flanges & Nipples.


3" & Lgr.
Flg'd
150# Carbon Steel Body, Stainless Steel Ball & Stem, Teflon Seats & Seals, Worcester "Miser" Style No. 446T-150.

CHECK VALVE:
Up to 2"
Scr'd
200# Bronze Body, Re-grinding Seat, Swing Type, Crane No. 36.


2-1/2" & Lgr.
Flg'd
125# Cast Iron Body, Bronze Trim, Swing Type, Crane No. 373.

QUICK

COUPLER:
Up to 3/4"
Q.D.
Hansen Ser. 2-RL or 3-RL Ring-Lock Coupling One-Way Shut-Off, Steel Socket, With Steel Plug.


1" & Lgr.
Q.D.
Aluminum or Bronze Body, Ser. 633-D Kamlok Coupler and Ser. 633-A Adapter; or Andrews Part "A" for Adapter and Part "D" for Coupler.

GASKETS:


1/16" Thick Garlock Blue-Gard #3000, Flat Ring Type for RF Flange.  Use Full Face Gasket for Flat Face Flanges.

BOLTS & NUTS:


Alloy Steel Stud Bolts, ASTM-A193, Gr. B7 With Alloy Steel Hex Nuts, ASTM-A194 Gr. 2H.

THREAD SEALANT:


Teflon Tape.

CLEANING:


Preclean and Mechanical Only in Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Pneumatic, In Accordance With Section 2.1.5.2.

SERVICE:


125# - Nitrogen (Unfiltered)

DESIGNATION:
Example

1/2" - GN2 (UF) - 11

2.1.15
Line Class Specifications
CLASS 12
HELIUM

Design Pressure:  150 PSIG; MAX. TEMP 120oF.

TUBING:
All Sizes

ACR Smls., Hard Temper Copper, ASTM-75, Type DHP.

FITTINGS:
All Sizes
Solder
Wrought Copper, ANSI-B16.22 and Cast Brass, ANSI-B16.18.

BENDS:
All Sizes
Solder
Use Solder-Joint Fittings.

UNIONS:
1/8"

Wrought Copper.


1/4" To 2"

Wrought Copper Tail Piece With Red Bronze Ring Nut And Thread Piece, ANSI-B16.22.


2-1/2" & 3"

All Parts Cast Bronze ANSI-B16.18.

DIAPHRAGM

VALVE:
Up to 4"
Solder
Weir Type, Bronze Body, Unlined, Indicating Stem, Ethylene - Propylene Diaphragm, Grinnell #2456-2M.

SOLDER

(BRAZING)


Silver-Solder, Handy &

ALLOY:


Harmon Co. "Easy-Flo" or "Sil-Fos".

SOLDER


Handy Flux

(BRAZING)

FLUX:
ISOLATOR 
Up to 2"

Dielectric Unions,

UNION: 
Steel To Copper

Solder Copper to Galv. Steel. Epco, 3204 Sackett Ave., Cleveland, Ohio, 44109 

I.D. TAGS:
All Outlets

Std. 4" Dia. Sheet Metal Tag, MMC Standard #FAC-04-001.

THREAD
For Scr'd Joints

By Tinning The Male

SEALANT:


Thread With Soft Solder Before Assembly (Do Not Use Pipe Dope, Tape, White Lead or Any Luting Compound).

CLEANING:


Preclean All Tubing and Fittings.  See Section 2.1.7.4.1.

TESTING:


Test Per Sections 2.1.7.5, 2.1.7.6 and 2.1.7.7.

PURGING:


Purge Per Section 2.1.7.8

SERVICE:


Helium

DESIGNATION:
Example

1/2" - He - 12.

2.1.15
Line Class Specifications
CLASS 13
SOLVENT WASTE

Design Pressure: 200 PSIG; Temp: Amb.

PIPE:
Up to 1/2"

Sch. 80, Black, ASTM-A53-B, Carbon Steel, Welded, ANSI-B125.1.


3/4" & Lgr.

Sch. 40, Black, ASTM-A53-B, Carbon Steel, Welded, ANSI-B125.1.

FITTINGS:
Up to 2" 
S.W.
3000# Forged Steel, ASTM A105 - Gr. 2.


2-1/2" & Lgr.
B.W.
Std. Wt., Carbon Steel, ASTM A234-B, ANSI-B16.9.

UNIONS:
Up to 2"
S.W.
O-Ring Type, 6000# Carbon Steel, S.W. Ends, Teflon O-Ring.  CPV Type 51 Complete.

FLANGES:
All Sizes

150# RF Weld Neck, Forged Steel, Bored to Match Pipe Schedule.  ASTM-A181 Gr. 2.

GATE VALVES:
Up to 2"
S.W.
600# Forged Steel, Stainless Steel Trim, Bolted Bonnet, O.S.&Y., Vogt No. SW 12111.

BALL VALVES:
Up to 2"
S.W.
Carbon Steel Body, Stainless Steel Ball, Teflon Seat & Seal.  Three-Piece Lift-Out Consturction.  Worcester No. 446T-SW.

GLOBE VALVES:
Up to 2"
S.W.
600# Forged Steel, Stainless Steel  Trim, Bolted Bonnet, O.S.&Y., Vogt No. SW 12141.

CHECK VALVES:
Up to 2"
S.W.
600# Forged Steel, Stainless Steel Trim, Piston Check, Bolted Cap, Vogt No. SW 701.

STRAINERS:
Up to 2"
S.W.  
600# Cast Steel Body. Y-Type, ASTM-A216 WCB, with S.S. Screen, .045" Perf., Armstrong B1SW.

GASKETS:


1/16" Thick Garlock Blue-Gard #3000. Flat Ring Type For Raised Face Flange.  Use Full Face Type For Flat Face Flange.

BOLTS & NUTS:


Alloy Steel Stud-Bolts, ASTM A193, Gr. B7, With Alloy Steel Hex Nuts, ASTM-A194, Gr. 2H.

CLEANING:


Preclean and Mechanical Only, in Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic, in Accordance With Section 2.1.5.1.

SERVICE:


SW - Solvent Waste

2.1.15
Line Class Specifications
CLASS 14
PROCESS VACUUM


Design Pressure: 29.5 In. Hg. Vac. Max. Temp. AMB.

PIPE:
Up to 1/2"

Sch. 80, Black ASTM A120 Carbon Steel, Welded ANSI-B125.2


3/4" thru 10"

Sch. 40, Black ASTM A120 Carbon Steel, Welded ANSI-B125.2.


12" & Lgr.

Std. Wt. (3/8" Wall), Black, ASTM A120, Carbon Steel, Welded, ANSI-B125.2.

FITTINGS:
Up to 2" 
Scr'd
150# M.I., ASTM A917, ANSI-B16.3


2-1/2" & Lgr.
B.W.
Std. Wt. Smls, Carbon Steel, ASTM-A234 WPB, ANSI-B16.9.

COUPLINGS:
Up to 2"
Scr'd
3000# Forged Steel, ASTM-A105, ANSI-B16.11.

THREDOLETS:
Up to 2"
Scr'd
3000# Carbon Steel, ASTM-A105, ANSI-B16.11, Bonney Forge.

WELDOLETS:
2-1/2" & Lgr.
B.W. 
Std. Wt. Carbon Steel, ASTM-A105, ANSI-B16.9, Bonney Forge.

FLANGES:
2-1/2" & Lgr.
B.W.
150# RF Forged Steel, ASTM-A181, Gr. 2 Weld Neck, ANSI-B16.5.  Use FF against C.I. Flanges.

UNIONS:
Up to 2"
Scr'd
3000# Forged Steel, ASTM A105, Ground Joint, Stainless Steel to Steel Seat, Bonney Rockwood Type 602B.

BALL VALVE:
Up to 2"
Scr'd
Rated 20 Micron Vac., Brass Body and Ball, Glass Filled PTFE Seat & Seal.  Gemini 76 Series.


* 2-1/2" thru 4"

Rated 100 Micron Vac., 150# Carbon Steel Body, Hard Chrome Plates Carbon Steel Ball & Stem, TFE Seats and Seals.  Mar. Pac. No. CS-C470-T-T-V.




*(For 2-1/2" use 3" W/ Reducing Mating Flanges).


6" & Lgr.
Flg'd
Rates 100 Micron Vacuum, 150# Carbon Steel Body, Hard Chrome Plate Carbon Steel Ball & Stem, TFE Seats & Seals.  Mac. Pac. No. CS-400-T-T-V.

DIAPHRAGM 
Up to 2"
Scr'd
Iron Body,

VALVE: 


Unlined, Wheel Operated, Indicating Stem, Neoprene Diaphragm. Grinnell No. 2401-2-T-Vacuum.


2-1/2" Thru 6"
Flg'd
(Same as above) Grinnell No. 2431-2-T-Vacuum.

QUICK 
Up to 2"

Bronze Body, Tomco

COUPLERS:


Ser. 3800, 3600 & 3400.

FLEX HOSE:
Up to 1/2" I.D.

Gates No. 319MB Industrial Hose.

GASKETS:


1/16" Thick Garlock Blue-Gard #3000, Flat Ring Type For Raised Face Flange.  Use Full Face Gasket For Flat Face Flange.

BOLTS & NUTS:


Carbon Steel Machine Bolts, ASTM A307 Gr. B. With Hexagon Nuts.

THREAD SEALANT:


Glyptal #1201 Red Enamel

CLEANING:


Preclean & Mechanical Only in Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Pneumatic, In Accordance with Section 2.1.5.2, at 100 Psig.

SERVICE


Process Vacuum

DESIGNATION: 


Example:  1" - PV-14.

2.1.15
Line Class Specifications

CLASS 15
NATURAL GAS


DESIGN PRESSURE:  100 PSIG; MAX. TEMP: AMB.

PIPE:
Up to 1/2"

Sch. 80 Black, ASTM-A53-B Carbon Steel, ERW, ANSI-B125.


3/4" Thru 2"

Sch. 40, (Same As Above).


2-1/2" & Larger

Sch. 40, Black, ASTM A53B, Carbon Steel, Seamless Or ERW, ANSI-B125.1.

FITTINGS:
Up to 2"
Scr'd
300# M.I. Black, ASTM-A197, ANSI-B16.3.


2-1/2" & Lgr.
B.W.
Std. Wt. Smls. Carbon Steel, ASTM-A-234, Gr. "B", ANSI-B16.9.

UNIONS:
Up to 2"
Scr'd
300# M.I. Black, Ground Joints, Bronze To Iron Seat, ASTM-A-197, Grinnel #459.

FLANGES:
2-1/2" & Lgr.
Flg'd
150# Forged, St'l WN. RF, ASTM-A-181, Gr. "2" ANSI-16.5.  Use FF against C.I. Flanges.

PLUG
Up thru 2"
Scr'd
175# WOG, Iron Body,

VALVES:


Bronze Plug, UL, Buna




Stem Seal, Hycar Plug Seal.  Dezurik #425-S-1-RS49


2-1/2" to 4"
Flg'd
175# WOG, Iron Body, Bronze Plug, UL, Buna Stem Seal, Hycar Plug Seal. Dezurik #425-F-1-RS49.


2, 3 & Lgr.
Flg'd
150# RF, 275# WOG,


(Hot tapped and/

Steel Body, ASTM 


or Buried)

A-216, Grade WCB, 316 SS Stem, Soft Iron Bonnet Gasket, 2" Square Operation Nut.  Kerotest Model M-1, No. 1F2.

CHECK
Up to 2"
Scr'd
150# Iron Body

VALVE:


Crane 366-1/2


2-1/2" & Lgr.
Flg'd
125# Standard Iron Body, Bronze Trim, Swing Check, Crane #373.

STRAINERS:
Up to 2"
Scr'd
Bronze W/Perforated Sheet, Monel Strainer, Threaded At Both Ends.  Walworth No. 3699-1/2 or Equal.

BOLTS & NUTS:


Carbon Steel Machine Bolts, ASTM-A307, Gr. "B" With Hex Head Nuts.

THREAD SEALANT:


Teflon Tape.

GASKETS: 


1/16" Thick Garlock Blue Gard #3000 Flat Ring Type For Raised Face Flange.  Use Full Face For Flat Face Flanges.

CLEANING:


Preclean And Mechanical Only, In Accordance With Section 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic, In Accordance With Section 2.1.5.1.

SERVICE:


(NG) Natural Gas.

2.1.15
Line Class Specifications

CLASS 16
FUEL OIL NUMBER 1 THRU NUMBER 4


Design Pressure: 150 PSIG; Max. Temp. AMB.

PIPE:
Up to 1/2"

Sch. 80, Black ASTM A53-B, Carbon Steel, Seamless, ANSI-B125.1.


3/4" Thru 10"

Sch. 40, Black ASTM-A53-B, Carbon Steel, Seamless or ERW, ANSI-B125.1.

FITTINGS:
Up to 2"
Scr'd
150# Malleable Iron Blk. ASTM-A197, ANSI-B16.3.


2-1/2" & Lgr.
B.W.
St'd. Wt. Seamless Carbon Steel, Blk. ASTM-A234, Gr. "B"




ANSI-B16.9.

UNIONS:
Up to 2"
Scr'd
300# Malleable Iron Blk., Grd. Jt. Iron to  Iron Seat, Grinnel No. 571.

FLANGES:
All Sizes

150# Forged Stl. WN, RF, Bored for Sch. 40 Pipe, ASTM-A181, Gr. "2" ANSI-B16.5, Use FF against C.I. Flanges.

GATE VALVE:
Up to 2"
Scr'd
225# Cast Iron Body, Stainless Steel Trim, Solid Wedge Disc., O.S.&Y., Clamped Bolted Bonnet, Crane 1670.


2-1/2" & Lgr.
Flg'd
200# Iron Body, All Iron, Double Disc, O.S. & Y.  Crane 1083.

GLOBE VALVE:
Up to 2"
Scr'd
150# Iron Body, Stainless Steel Disc and Seat.  Screwed Bonnet, Rising Stem. Crane  #314-1/2P.


2" & Lgr. 
Flg'd
125# Ferrosteel Body, All Iron Disc and Seat.  Yoke Bonnet, Crane #351-1/4.

CHECK
Up to 2"
Scr'd
150# Iron Body

VALVE:


Horizontal Lift, Nickel Alloy disc &Body Seat Ring.  Crane 366-1/2.


2-1/2" & Lgr.
 Flg'd
125# All Iron Body and Trim, Swing Type, Crane 373-1/2"

PLUG VALVE:
Up to 2"
Scr'd
150# Ductile Iron Body and Plug, Teflon Sleeve, 2-Way. Tufline 066.


2-1/2" to 4"
Flg'd
150# Ductile Iron body and Plug, Teflon Sleeve 2-Way.  Tufline067.


6" & Lgr.
Flg'd
150# Ductile Iron Body and Plug, Teflon Sleeve 2-Way.  Enclosed Gear Operator.  Tufline 067 EG.

STRAINERS:
Up to 1-1/2"
Scr'd
400# All Iron Construction Duplex  Type Complete W/1/16" Perforated Stainless Steel Baskets.




Kraissl.  Class 72.  UL Listed With




Balancing Valve Assembly.


2" & Lgr. 
Flg'd
125# All Iron Construction Duplex Type, Stud and Nut Closure, 1/16"




Perforated Stainless Steel Baskets.  175# W.P. Kraissl Class 72 AFH-125.  UL Listed.

GASKETS:
All Sizes

1/16" Thk. Garlock Blue-Gard #3000, Flat Ring Type For Raise




Face Flanges.  Use Full Face for Flat Face Flanges.

BOLTS &
All Sizes

Alloy Steel Stud Bolts,

NUTS:


ASTM-A193, Gr. B7 W/Alloy Steel Hex Nuts, ASTM-A194, Gr. 2H.

THREAD
SEALANT:


Teflon Tape.

CLEANING:


Preclean and Mechanical Only in Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Pneumatic in Accordance withSection 2.1.5.2.

SERVICE:


Fuel Oil ---- FO.

DESIGNATION:
Example

3/4" - FO - 16.

2.1.15
Line Class Specifications

CLASS 17A
STORM DRAINS, ROOF DRAINS, (INTERIOR ABOVE GROUND)


Design Pressure: Gravity Flow

PIPE:
Up to 10"

No-Hub Cast Iron, Soil Pipe, CISPI 301.

FITTINGS:
Up to 10"

No-Hub Cast Iron, CISPI 301.

COUPLINGS:
Up to 10"

Rubber Sleeves and Stainless Steel Clamps, CISPI 310, ASTM C564.

ROOF DRAINS:


See Architectural Drawings.

CLEANING:


Preclean and Mechanical Only, in Accordance With Section 2.1.6.2 and 2.1.6.3.

TESTING:


In Accordance With Section 2.1.5.3.

SERVICE:


SD - Storm Drain (Above Ground)

2.1.15
Line Class Specifications
CLASS 17B
STORM DRAINS (BELOW GROUND)


Design Pressure: Gravity Flow; Max. Temp.: AMB Deg. F.

PIPE:
Up to 12" 

Mechanical Joint Ductile Iron


(30 Ft. Max.

Pipe, ANSI A21.51 & A21.11.  


Depths of Cover)

Thickness Class 52 with Standard Asphaltic Coating.

FITTINGS:
Up to 12"

Mechanical Joint Ductile Iton, ANSI A21.10 & A21.11.

JOINT
Up to 12"

Standard Clow F-915, Plain

GASKET:


Rubber.

BOLTS &


High Strength Corrosion

NUTS: 


Resistant Stainless Steel Alloy Bolts & Hexagon Nuts.

CLEANING:


Preclean and Mechanical Only, In Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING: 


In Accordance With Section 2.1.5.3.

SERVICE:


SD - Storm Drain (Below Ground).

DESIGNATION:


8" - SD - 17B.

2.1.15
Line Class Specifications

CLASS 18A
SANITARY SEWER, SOIL STACKS AND VENTS (ABOVE GROUND)


Design Pressure:  Gravity Flow

PIPE:
Up to 10"

No-Hub Cast Iron Soil Pipe, CISPI 301.

FITTINGS:
Up to 10"

No-Hub Cast Iron, CISPI 301.

COUPLINGS:
Up to 10"

Rubber Sleeves and Stainless Steel Clamps, CISPI 310, ASTM C 564.

CLEANING:


Preclean and Mechanical Only, in Accordance With Section 2.1.6.2 and 2.1.6.3.

TESTING:


In Accordance with Section 2.1.5.3.

SERVICE:


SS - Sanitary Sewer, Soil Stacks and Vents (Above Ground).

2.1.15
Line Class Specifications

CLASS 18B
SANITARY SEWER (BELOW GROUND)


Design Pressure:  Gravity Flow
PIPE: 
Up to 15"

Cast Iron Soil Pipe, Hub & Spigot, Extra Heavy, Coated Inside & Out, ASTM A74, ANSI A112.5.1

FITTINGS:
Up to 15"

Cast Iron Hub & Spigot, ASTM A74, ANSI A112.5.1 W/Neoprene Compression Gasket, ASTM C564.

CLEANING:


Preclean and Mechanical Only, in Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


In Accordance With Section 2.1.5.3.

SERVICE:


SS - Sanitary Sewer (Below Ground).

2.1.15
Line Class Specifications
CLASS 19
PROCESS PIPING


Design Pressure: 150 PSIG Max. Temp. 200oF.

PIPE:
Up to 1-1/2"

Sch. 40S Welded, Stainless Steel ASTM-A312, TP-316L, ANSI-B36.19.


2" & Lgr.

Sch. 10S Welded, Stainless Steel ASTM-A312, TP-316L, ANSI-B36.19.

FITTINGS:
Up to 1-1/2" 
Scr'd
150# Forged Stainless Steel, A182-F316, ANSI-B16.11.


2" & Lgr. 
B.W.
Sch. 10S Stainless Steel, A403-WP-316L, ANSI-B16.9.a.

THREDOLET
All Sizes

Std. Wt. Stainless Steel A182-F316L

WELDOLET: 


ANSI-B16.11 & ANSI-B16.9.

FLANGES:
2" & Lgr. 
Flg'd
150# WN RF Bored For Sch. 10S Pipe Stainless Steel ANSI-B16.5, ASTM A-182-F-316L.

UNIONS: 
Up to 1-1/2" 
Scr'd
3000# Forged Stainless Steel TP-316, Metal-To-Metal Contact Reinforced by a fully confined Teflon-To-Metal seal. Koncentrik SSP Fittings Corp., or Hart O-Ring Union Fig 3131.

CHECK VALVE:
Up to 1-1/2"
Scr'd
200# Type 316 St. Stl. Body & Trim, Scr'd In-Cap, Swing Type, Powell No. 1847Y.


2". 3" & 4"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flg'd Cap Swing Type, Powell No. 2342.


6" & Lgr. 
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flg'd Cap Swing Type, Powell 2633.

GATE VALVE:
Up to 1-1/2"
Scr'd
200# Type 316 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2490.


2" 
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Bonnet, Outside Screw, Rising Stem, Powell 2491.


2-1/2" Thru 4"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flg'd Yoke-Bonnet, Outside Screw Rising Stem, Powell 2456.


6" & Lgr.
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flanged Bonnet, OS&Y.  Rising Stem.  Powell No. 2456.

BALL VALVE:
Up to 1-1/2"
Scr'd
Stainless Steel Body & Trim With Teflon Reinforced Seat and seal, Worcester "Miser" No. 466T-SE-S7


2" & Larger*
Flg'd
150# Stainless Steel Body & Trim With Teflon seat.  Worcester  No. 51-66T150-S7




*For 2-1/2" use 3" Reducing Mating Flange

GLOBE VALVE:
Up to 1-1/2"
Scr'd
200# Type 316 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2474.


2" Thru 4"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2475.


6" Thru 12"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2629.

DIAPHRAGM
2" & Lgr.
Flg'd
Stainless Steel

VALVE:


Body & Trim Weir Type Body W/Rubber Backed Teflon Diaphragm.  Grinnell No. 2433-R2.


(DESIGN PRESSURE & TEMP. VARY


ACCORDING TO LINE SIZE.  CONSULT


MFG'S CATALOG).

STRAINERS:
Up to 1-1/2" 
Scr'd
150# Cast Stainless Steel Body, "Y"-Type, ASTM A351, CF8M (316 SS), 316 SS Screen, .045" Perforations. Armstrong Model E7SC.


2" thru 4"
Flg'd
150# Cast Stainless Steel  Body, "Y"-Type, ASTM A351, CF8M (316 SS), 316 SS Screen, .045" Perforations. Armstrong Model E7FL.

GASKETS:


Teflon Jacketed Milled Envelope Gasket with 1/16" Thick Asbestos-Free Filler.  Machine to Exact ID of Flange.  Flat Ring Type.  Use Full Face with Flat Face Flange Garlock Chemiseal A-F

BOLTS & NUTS: 


Stainless Steel Type-304, ASTM A193-B8, Hex Hd. Bolts, Class 2A Thrd. Hex Nuts, Class 2B Thrd.

THREAD 


Teflon Paste.

SEALANT:
WELDING:


Tungsten Inert Gas Process in Accordance With Section 2.1.4.2.

SPECIAL


Teflon Gasket shall

GASKETS


be Temporarily

CONSIDERATION:


Cemented to the Face of one flange during assembly in order to assure alignment of gasket and flg. bores.

FLEXIBLE
Up to 2" 
Scr'd
Flexonics Series 401M

CONNECTION:


Type 312 Stn. Steel minimum live length for vibration per manufacturer's recommendations.


2-1/2" & Lgr.
Flg'd
Flexonics Series 401M Type 312 Stn. Steel minimum live length for vibration per manufacturer's recommendations.

CLEANING:


Clean in Accordance with All Process Requirements of Section 2.1.6.

TESTING:


Hydrostatic In Accordance with Section 2.1.5.1.

SERVICE:


AC - Alkaline Clean 




CC - Conversion Coat




DC - Deoxidizing Clean




EC - Emulsion Clean




CS - Common Solution

DESIGNATION:
Example

2" - AC - 19

2.1.15
Line Class Specifications
CLASS 20
SULFURIC ACID (93% - 98%)


Design Pressure: 150 PSIG; Max. Temp. 100oF

PIPE:
Up to 1 1/2"

Sch. 80 Seamless Carbon Steel, ASTM A53-B, Type S, ANSI B125.1

2" and Larger


Sch. 40 Seamless Carbon Steel, ASTM A53-B, Type S, ANSI B125.1

FITTINGS:
Up to 1 1/2"
S.W.
3000# Forged Steel, ASTM A105 Grade 2, ANSI B16.11.


2" and Larger
B.W.
Std. WT. Seamless Carbon Steel, ASTM A234 Grade B, ANSI B16.9.

SOCKOLET:
Up to 1 1/2"
S.W.
3000#, Forged Steel, ASTM A105 Grade 2, ANSI B16.11, Bonney Forge.

WELDOLET:
2" & Larger
B.W.
3000# Forged Steel, ASTM A 105 Grade 2, ANSI B16.9 Bonney Forge.

UNIONS:
Up to 1 1/2"
S.W.
3000# Forged Steel, ASTM A 105, Grade 2, Steel-To-Steel Machined Seats, Grinnell No. 2126.

FLANGES:
2" and Larger

150#, Forged Steel, W.N., R.F. Bored for Sch. 40 Pipe.  ASTM A105 Grade 2, ANSI B16.5  Use Flat Face Against Cast Iron Flanges.

GLOBE VALVE:
Up to 1 1/2"
S.W.
800#, Forged Steel Body, ASTM A105, OS&Y, Bolted Bonnet, Monel Trim, ANSI B16.5,Vogt No. SW22141 MM


2" and Larger
Flg'd
150# RF, Carbon Steel Body, ASTM A216 Grade WCB, OS&Y, Bolted Bonnet, Monel Trim, ANSI B16.5, Crane No. 143A.

GATE VALVE:
Up to 1 1/2"
S.W.
800#, Forged Steel Body, ASTM A105, OS&Y,Bolted Bonnet, Monel Trim, ANSI B16.5, Vogt. No. SW 12111MM.


2" and Larger
Flg'd
150#, Carbon Steel Body, ASTM A216 Grade WCB, OS&Y, Bolted Bonnet, Monel Trim, Flexible Wedge Disc, ANSI B16.5 Crane No. 47A.

BALL VALVE:
Up to 2"
S.W.
Carbon Steel Body, Monel Ball & Stem, TFE Seat & Seal, Three-piece Construction, Worcester Miser No. 447-T-SW.

CHECK VALVE:
Up to 1 1/2"
S.W.
800#, Forged Steel Body, ASTM 105 or ASTM A216 GR. WCB, Bolted Cover, Piston Check, Monel Trim, Pacific Fig. No. 3682-HF8 (For Horizontal Mounting Only)


2" and Larger
Flg'd
150# RF, Carbon Steel Body, ASTM A216 Grade WCB, Bolted Cover, Swing Type, Monel Trim, Crane No. 147A.

STRAINERS:
Up to 1 1/2"
S.W.
600#, Cast Carbon Steel Body, Y Type, ASTM A216 Grade WCB, with Monel Screen-100 Mesh, Armstrong BXSW.


2" thru 6"
Flg'd
150# RF, Cast Carbon Steel Body, Y-Type, ASTM A216 Grade WCB, with Monel Screen - 100 Mesh. Armstrong BXFL-150.

GASKETS:


Teflon Jacketed Milled Envelope Gasket with 1/16" Thick Asbestos Free Filler.  Machine to Exact ID of Flange.  Flat Ring Type.  Use Full Face With Flat Face Flanges.  Garlock Chemiseal A-F.

THREAD SEALANT:


Teflon Tape

BOLTS & NUTS:


Stainless Steel TP304, ASTM A193-B8, Hex. Hd. Bolts, Class 2A Thd., Hex Nuts, Class 2B Thd.

CLEANING:


Preclean and Mechanical Clean Only, In Accordance with Sections 2.1.6.2.2 and 2.1.6.2.3.

TESTING:


Hydrostatic in Accordance with Section 2.1.5.1.

SERVICE:


Sulfuric Acid (93% - 98%)

DESIGNATION
Example:

1" SFA-20

2.1.15
Line Class Specifications
CLASS 21A 
CHEMICAL DRAINS (ABOVE GROUND)

Design Pressure:  150 PSIG; Max. Temp. 200oF.

PIPE:
Up to 2:

Sch. 80 Stainless Steel ASTM-A-312, TP-316, ANSI-B 36.19.


2-1/2" & Lgr.

Sch. 40 Welded Stainless Steel, ASTM-A-312, TP-316L, ANSI-B36.19.

FITTINGS:
Up to 2"
Scr'd
150# Forged Stainless Steel, A182-F316, ANSI-B16.11.


2-1/2" & Lgr.
B.W.
Sch. 40 Stainless Steel, A403-WP 316L, ANSI B16.9.a.

FLANGES:
2-1/2" & Lgr.

150# WN RF Bored For Sch. 40 Pipe, Stainless Steel ASTM A 182 F 316L, ANSI-B16.5.

GATE VALVE:
Up to 2"
Scr'd
200# Type 316 St. Steel Body & Trim, Outside Screw, Rising Stem, Powell 2490.


2-1/2" & Lgr.
Flg'd
150# Type 316 St. Steel Body & Trim, OS&Y, Bolted Bonnet, Powell 2456.

CLEAN OUT:
Up to 2"
Scr'd
Tee & Y Fittings With Pipe Plugs.


2-1/2" & Lgr.
B.W.
Tee & Y Fitting With 150# Flange & Blind.

UNIONS:
Up to 2"
Scr'd.
3000# Forged Stainless Steel TP-316L, Metal-to-Metal Contact, Reinforced by a Fully Confined Teflon-to-Metal Seal. Koncentrick SSP Fittings Corp., or Hart O-Ring Union Fig. 3131.

GASKETS:


Teflon Jacketed, Milled Enevelope Gasket With 1/16" Thick Asbestos - Free Filler.  Flat Ring Type.  Use Full Face With Flat Face Flange.  Garlock Chemiseal A-F.

BOLTS & NUTS:


Stainless Steel Type-304 A193-B8 Hex Bolts Class 2A Thread, Hex Nuts Class 2B Thread.

CLEANING:


Preclean and Mechanical Only In Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic in Accordance With Section 2.1.5.1.

SERVICE:


CD - Chemical Drains Above Ground.

2.1.15
Line Class Specifications
CLASS 21B
CHEMICAL DRAINS (BELOW GROUND)

Design Pressure: Gravity Flow

PIPE:
Up to 4"

Duriron Type MJ, Mechanical Joint, Pipe, ASTM A-51.


6" & Lgr.

Duriron Bell and Spigot Pipe, ASTM A-51.

FITTINGS:
Up to 4"

Duriron Type MJ, Mechanical Joint, With Teflon Inner Sleeve, Neoprene Outer Sleeve and Stainless Steel Clamp, ASTM-A-51.


6" & Lgr.

Duriron Bell and Spigot, ASTM-A51.

PACKING:
6" & Lgr.

Sealite Acid-Resistant Red Strip No. 12.




Upon the Packing Molted Lead Filling Hub.

FLOOR DRAINS:
Up to 4"

(As Indicated On Drawing).

CLEANING:


Preclean And Mechanical Only In Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


In Accordance With Section 2.1.5.3.

SERVICE:


CD - Chemical Drain

2.1.15
Line Class Specifications

CLASS 22
CAST IN CONCRETE (WELDED JOINTS)

Design Pressure: 300 PSIG Max. Temp.: 140oF

PIPE:
Up to 1/2"

Sch. 80 Welded Carbon Steel Black or Galv., ASTM A-120; ANSI-B125.2.


3/4" & Lgr.

Sch. 40 Welded Carbon Steel, Black or Galv., ASTM A-120; ANSI-B125.2.

FITTINGS:
Up to 1/2"
S.W.
3000# High Grade Carbon Steel, ASTM A105 Gr. 2, ANSI-B16.11.


3/4" Thru 2"
S.W.
2000# High Grade Carbon Steel ASTM A105 Gr. 2, ANSI-B16.11.


2-1/2" & Lgr.
B.W.
Std. Wt., Smls, Carbon Steel, ASTM-A234, Gr. B, ANSI-B16.9.

CLEANING:


Preclean and Mechanical Only, In Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic, In Accordance With Section 2.1.5.1 (For Liquid Services).




Pneumatic, In Accordance With Section 2.1.5.2 (For Air & Gas Services).

SERVICE:


Liquid, Air and Gas

DESIGNATION:
Example

2" - A100-22;




2" - GN2 (UF)-22

2.1.15
Line Class Specifications

CLASS 23
AIR CONDENSATE DRAIN


Design Pressure:  Gravity Flow

PIPE:
Up to 2"

PVC Sch. 40

FITTINGS:
Up to 2"
S.W.
PVC Sch. 40, Solvent Weld

CLEANING:


Preclean and Mechanical Only, In Accordance With Sections 2.1.6.2 and 2.1.6.3.

TESTING:


In Accordance With Section 2.1.5.3.

SERVICE:


D - Air Condensate Drain

2.1.15
Line Class Specifications
CLASS 24
PROCESS PIPING (WELD JOINTS)


Design Pressure: 150 PSIG Max. Temp. 200oF.

PIPE:
Up to 1-1/2"

Sch. 40S Welded, Stainless Steel ASTM-A312, TP-316L, ANSI B36.19.


2" & Lgr.

Sch. 10S Welded, Stainless Steel ASTM-A312, TP-316L, ANSI-B36.19.

FITTINGS:
Up to 1-1/2"
S.W.
3000# Forged Stainless Steel, A182-F316L, ANSI-B16.11.


2" & Lgr.
B.W.
Sch. 10S Stainless Steel, A403-WP-316L, ANSI-B16.9.a.

SOCKOLET
All Sizes

Std. Wt. Stainless Steel

WELDOLET: 


A182-F316L, ANSI-B16.11.

FLANGES:
2" & Lgr.
Flg'd
150# WN RF Bored For Sch. 10S Pipe, Stainless Steel, ANSI-B16.5, ASTM A182-F-316L.

UNIONS: 
Up to 1-1/2" 
S.W.
3000# Forged Stainless Steel TP-316L, Metal-To-Metal Contact, Reinforced by a Fully Confined Teflon-To-Metal Seal. Koncentrik SSP Fittings Corp., or Hart O-Ring Union Fig. 3333.

CHECK VALVE:
Up to 1-1/2"
S.W.
200# Type 316 St. Stl. Body & Trim, Scr'd-In-Cap, Swing Type, Powell No. 1847Y SWE.


2". 3" & 4"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flg'd Cap, Swing Type, Powell No. 2342.


6" & Lgr. 
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flg'd Cap, Swing Type, Powell 2633.

GATE VALVE:
Up to 1-1/2"
S.W.
200# Type 316 St. Stl. Body &  Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2490 SWE.


2"
 Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Bonnet, Outside Screw, Rising Stem, Powell 2491.


2-1/2" Thru 4"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flg'd Yoke0Bonnet, Outside Screw Rising Stem, Powell 2456.


6" & Lgr.
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Flanged Bonnet, OS&Y.  Rising Stem.  Powell No. 2456.

BALL VALVE:
Up to 1-1/2"
S.W.
Stainless Steel Body & Trim With Teflon Reinforced Seat and Seal, Worcester "Miser" No. 466T-SW-S7


2" & Larger
Flg'd
150# Stainless Steel Body & Trim With Teflon Seat.  Worcester  No. 51-66T150-S7

GLOBE VALVE:
Up to 1-1/2"
S.W.
200# Type 316 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2474 SWE


2" Thru 4"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2475.


6" Thru 12"
Flg'd
150# Type 316 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2629.

STRAINERS:
Up to 1-1/2" 
S.W.
150# Cast Stainless Steel Body, "Y"-Type, ASTM A351, CF8M (316 SS), 316 SS Screen, .045" Perforations. Armstrong Model E7SW


2" thru 4"
Flg'd
150# Cast Stainless Steel Body, "Y"-Type, ASTM A351, CF8M (316 SS), 316 SS Screen, .045" Perforations. Armstrong Model E7FL

DIAPHRAGM
2" & Lgr.
Flg'd
Stainless Steel

VALVE:

 
Body & Trim. Weir Type Body W/Rubber Backed Teflon Diaphragm.  Grinnell No. 2433-R2.


(DESIGN PRESSURE & TEMP. VARY


ACCORDING TO LINE SIZE.  CONSULT


MFG'S CATALOG).

GASKETS:


Teflon Jacketed Milled Envelope Gasket with 1/16" Thick Asbestos-Free Filler.  Machine to Exact ID of Flange.  Flat Ring Type.  Use Full Face with Flat Face Flange. Garlock Chemiseal A-F

BOLTS & NUTS: 


Stainless Steel Type-304, ASTM A-193-B8, Hex Hd. Bolts, Class 2A Thrd. Hex Nuts, Class 2B Thrd.

WELDING:


Tungsten Inert Gas Process in Accordance With Section 2.1.4.2.

SPECIAL


Teflon Gasket shall

GASKETS


be Temporarily

CONSIDERATION:


Cemented to the Face of one flange during assembly in order to assure alignment of gasket and flg. bores.

FLEXIBLE
Up to 2" 
S.W.
Flexonics Series 401M

CONNECTION:


Type 312L Stn. Steel. Minimum live length for vibration per manufacturer's recommendations.


2-1/2" & Lgr.
Flg'd
Flexonics Series 401M 




Type 312 Stn. Steel. Minimum live length for vibration per manufacturer's recommendations.

CLEANING:


Clean in Accordance with All Process Requirements of Section 2.1.6.

TESTING:


Hydrostatic In Accordance with Section 2.1.5.1.

SERVICE:


AC -
Alkaline Cleaner




CC -
Conversion Coat




DC -
Deoxidizing 





Cleaner




EC -
Emulsion Cleaner




CS -
Common Solution




TRR -
Trich Return




TRS -
Trich Supply




MEK 
 Methyl Ethyl





Ketone




HEP -
Heptane




TOL -
Toluene




XYL -
Xylene

DESIGNATION:
Example

2" - AC - 24




1/2" - HEP - 24

2.1.15
Line Class Specifications

CLASS 25
PROCESS PIPING


Design Pressure: 150 PSIG; Max. Temp. 200oF.

PIPE:
Up to 1-1/2"

Sch. 40S Welded, Stainless Steel ASTM-A312, TP-304L, ANSI-B36.19.



2" & Lgr.
Sch. 10S Welded, Stainless Steel ASTM-A312, TP-304L, ANSI-B36.19.

FITTINGS:
Up to 1-1/2"
Scr'd
150# Forged Stainless Steel, A182-F304, ANSI-B16.11.



2" & Lgr. 
B.W. Sch. 10S Stainless Steel, A403-WP-304L, ANSI-B16.9.a.

THREDOLET
All Sizes

Std. Wt. Stainless Steel A182-F304L 

WELDOLET:


ANSI-B16.11 & ANSI-B16.9.

FLANGES:
2" & Lgr. 
Flg'd
150# WN RF Bored For Sch. 10S Pipe Stainless Steel ANSI-B16.5, ASTM A-182-F-304L.

UNIONS: 
Up to 1-1/2"
Scr'd
3000#  Forged Stainless Steel TP-304, Metal-To-Metal Contact Reinforced by a fully confined Teflon-To-Metal seal. Koncentrik SSP Fittings Corp., or Hart O-Ring Union Fig. 3131.

CHECK VALVE:
Up to 1-1/2"
Scr'd
200# Type 304 St. Stl. Body & Trim Scr'd In-Cap Swing Type, Powell  No. 1847Y.


2". 3" & 4"
Flg'd
150# Type 304 St. Stl. Body & Trim, Bolted Flg'd Cap Swing Type, Powell No. 2342.


6" & Lgr. 
Flg'd
150# Type 304 St. Stl. Body & Trim, Bolted Flg'd Cap Swing Type, Powell 2633.

GATE VALVE:
Up to 1-1/2"
Scr'd
200# Type 304 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2490.


2" 
Flg'd
150# Type 304 St. Stl. Body & Trim, Bolted Bonnet, Outside Screw, Rising Stem, Powell 2491.


2-1/2" 
Flg'd
150# Type 304 St. Stl. Body & 


thru 4"

Trim, Bolted Flg'd Yoke-Bonnet, Outside Screw Rising Stem, Powell 2456.


6" & Lgr.
Flg'd
150# Type 304 St. Stl. Body & Trim, Bolted Flanged Bonnet,  OS&Y.  Rising Stem.  Powell  No. 2456.

BALL VALVE:
Up to 1-1/2"
Scr;d
Stainless Steel Body & Trim With Teflon Reinforced Seat  and seal, Worcester "Miser"  No. 466T-SE-S7


2" & Larger*
Flg'd
150# Stainless Steel Body &Trim With Teflon seat.  Worcester  No. 51-66T150-S7

*For 2-1/2" use 3" 

Reducing Mating Flange

GLOBE VALVE:
Up to 1-1/2"
Scr'd
200# Type 304 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2474.


2" Thru 4"
Flg'd
150# Type 304 St. Stl. Body & Trim, Bolted Bonnet.  Outside Screw Rising Stem.  Powell 2475.


6" Thru 12"
Flg'd
150# Type 304 St. Stl. Body & Trim, Bolted Bonnet.  
Outside Screw Rising Stem.  Powell 2629.

DIAPHRAGM
2" & Lgr.
Flg'd
Stainless Steel Body & Trim.

VALVE:


Weir Type Body W/Rubber  Backed Teflon Diaphragm.  Grinnell No. 2433-R2.


(DESIGN PRESSURE & TEMP. VARY


ACCORDING TO LINE SIZE.  CONSULT


MFG'S CATALOG).

STRAINERS:
Up to 1-1/2"
Scr'd
600# Cast Stainless Steel Body, "Y"-Type, ASTM A351, Grade 304L with Stainless Steel Screen - .045" perforations. Fabrotech  Fig. No. S9-600


2" thru 4"
Flg'd
150# Cast Stainless Steel Body, "Y"-Type, ASTM A351, Grade CF8 or CF8M with Stainless Steel Screen - 100 Mesh, Fabrotech Model S8-150

GASKETS:


Teflon Jacketed Milled Envelope Gasket with 1/16" Thick Asbestos-Free Filler.  Machine to Exact ID of Flange.  Flat Ring Type.  Use Full Face with Flat Face Flange Garlock Chemiseal A-F

BOLTS & NUTS: 


Stainless Steel TP-304, ASTM A193-B8, Hex Hd. Bolts, Class 2A Thrd. Hex Nuts, Class 2B Thrd.

THREAD 


Teflon Paste.

SEALANT:
WELDING:


Tungsten Inert Gas Process in Accordance With Section 2.1.4.2.

SPECIAL


Teflon Gasket shall be

GASKETS


Temporarily Cemented to the

CONSIDERATION:


Face of one flange during assembly in order to assure alignment of gasket and flg. bores.

FLEXIBLE
Up to 2"
Scr'd
Flexonics Series 401M Type

CONNECTION: 


312 Stn. Steel minimum live length for vibration per manufacturer's recommendations.


2-1/2" & Lgr.
Flg'd
Flexonics Series 401M 




Type 312 Stn. Steel minimum live length for vibration per manufacturer's recommendations.

CLEANING:


Clean in Accordance with All Process Requirements of Section 2.1.6.

TESTING:


Hydrostatic In Accordance with Section 2.1.5.1.

SERVICE:


DMW - Demineralized Water

DESIGNATION:
Example:

2" DMW - 25

2.1.15
Line Class Specifications

CLASS 26:
PVC PROCESS PIPING

Design Pressure
120 psig: Max Temp. 90oF



100 psig: Max Temp. 100oF



80 psig: Max Temp. 110oF

PIPE:
1/2" thru 2"

Sch. 80 PCV, AST D1784 Class 12454-B, ASTM D-1785.


2 1/2" thru 8"

Sch. 40 PVC, ASTM D1784 Class 12454-B, ASTM D 1785.

FITTINGS:
1/2" thru 2"
Socket
Sch. 80 PVC, ASTM



Type
D1784 CLass 12454-B, ASTM D2467.


2 1/2" thru 8"
Socket
Sch. 40 PVC, ASTM



Type
D1784 Class 12454-B, ASTM D2466.

UNIONS:
1/2" thru 2"
Socket
Sch. 80 PVC, ASTM D1784



Type
Class 12454-B, with Viton O-Ring Chemtrol or Equal.

FLANGES:
2-1/2" thru 8"
Socket
Sch. 80 PVC, ASTM D1784



Type
Class 12454-B, ASTM D2467, 150# ANSI Drill Pattern.

BALL VALVE:
1/2" thru 2"
Socket
True Union Ball Valve,



Type
PVC Body ASTM D1784 Class 12454-B, with Viton O-Ring and Teflon Ball Seat, Chemtrol TY Series or Equal.


2-1/2" thru 6"
Flg'd
Single Union Ball Valve, PVC Body ASTM D1784 Class 12454-B, With Viton O-Ring And Teflon Ball Seat, Hayward or Equal.

DIAPHRAGM VALVE:
1/2" thru 2"
Socket
PVC Body,ASTM D1784 



Type
Class  12454-B, with Rubber Backed Teflon Diaphragm, Asahi/America or Equal.

BUTTERFLY VALVE:
2-1/2" thru 4" 
Flg'd
PVC Body, ASTM D1784 Class 12454-B, with PVDF Disc, 316SS Shaft, Viton Seat, Lever Operator, Asahi/America Type 75 or Equal.


6" thru 8"
Flg'd
PVC Body, ASTM D1784 Class 12454-B, with PVDF Disc, 316SS Shaft, Viton Seat, Gear Operator with Handwheel, Asahi/America Type 75 or Equal.

CHECK VALVE:
1/2" thru 2"
Socket
True Union Ball Check,



Type
PVC Body & Ball ASTM D1784 Class 12454-B with Viton O-Ring Chemtrol BC Series or Equal.

Design Press:
120 psig: Max Temp. 70oF
2 1/2" & 3"


100 psig: Max Temp. 120oF
2 1/2" & 3"


100 psig: Max Temp.  70oF
4" & 6"


70 psig: Max Temp. 120oF
4" & 6"


70 psig: Max Temp.  70oF
8"


40 psig: Max Temp. 120oF
8"


2-1/2" thru 8"
Flg'd
Swing Check, PVC Body ASTM D1784 CLass 12454-B, 100 PSI @ 70oF, with Viton Seat and Seal, Asahi/America or Equal.

STRAINER:
1/2" thru 2"
Socket
Y-Type, PVC Body, ASTM



Type
D1784 Class 12454-B, PVC Screen with 1/32" Perforation, Hayward or Equal.


2-1/2" thru 8"
Flg'd
Y-Type, PVC Body, ASTM D1784 Class 12454-B, PVC Screen with 1/32" Perforation, Hayward or Equal.

GASKETS:


1/8" Thick Viton, Full Face.

SOLVENT CEMENT:


All Socket-Type Connections Shall Be Joined with Primer And PVC Solvent Cement, ASTM D2564.  All Joints Shall Be In Compliance With Manufacturer's Recommendations.

BOLTS & NUTS:


Stainless steel Type-304, ASTM A193-B8, Hex Hd. Botls, Class 2A Thrd. Hex Nuts, Class 2B Thrd. with washers both ends.

CLEANING:


Preclean and Mechanical Only in Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic in Accordance With Section 2.1.5.1.

SERVICE:


(WW) - Wastewater




(DWW) - Dilute Wastewater




(CWW) - Concentrate 





          Wastewater

DESIGNATION:
Example

3" - WW - 26




2" - CWW - 26

2.1.15
Line Class Specifications
CLASS 27
CPVC PROCESS PIPING


Design Pressure 
147 PSIG: Max. Temp. 90oF



136 PSIG: Max. Temp. 100oF



123 PSIG: Max. Temp. 110oF



112 PSIG: Max. Temp. 120oF



100 PSIG: Max. Temp. 130oF

PIPE:
1/2" thru 6":

Sch. 80 CPVC, ASTM D1784 Class 23447-B, ASTM F441.

FITTINGS::
1/2" thru 6"
Socket
Sch. 80 CPVC, ASTM D1784



Type
Class 23447-B, ASTM F-439.

UNIONS:
1/2" thru 2"
Socket
Sch. 80 CPVC, ASTM D1784



Type
Class 23447-B, with Viton O-Ring, Chemtrol or Equal.

FLANGES:
2 1/2" thru 6"
Socket
Sch. 80 CPVC, ASTM D1784



Type
Class 23447-B, ASTM F-439, 150# ANSI Drill Pattern.

BALL VALVE:
1/2" thru 2"
Socket
True Union Ball Valve,



Type
CPVC Body ASTM D1784 Class 23447-B, with Viton O-Ring and Teflon Ball Seat, Chemtrol TU Series or Equal.


2-1/2" thru 6"
Flg'd
Single Union Ball Valve, CPVC Body ASTM D1784 Class 23447-B, with Viton O-Ring and Teflon Ball Seat, Hayward or Equal.

DIAPHRAGM VALVE:
Design Pressure 
150 PSIG, Max. Temp. 104oF thru 4"



115 PSIG, Max. Temp. 130oF thru 4"



100 PSIG, Max. Temp. 104oF 6" only



70 PSIG, Max. Temp. 130oF 6" only



75 PSIG, Max. Temp. 104oF 8" only



60 PSIG, Max. Temp. 130oF 8" only


1/2" thru 2"
Socket
CPVC Body, ASTM D1784



Type
Class 23447-B, with Viton Diaphragm, Ashai/America or Equal.


2-1/2" thru 8"
Flg'd
CPVC Body, ASTM D1784




Class 23447-B, with Viton Diaphragm, Asahi/America or Equal.

BUTTERFLY
Design Pressure 
150 PSIG: Max. Temp.  70oF thru 8"

VALVE:

100 PSIG: Max. Temp. 120oF thru 8"



70 PSIG: Max. Temp. 130oF thru 3"



45 PSIG: Max. Temp. 130oF 4" - 6"



40 PSIG: Max. Temp. 130oF 8" only


2-1/2" - 4"
Flg'd
PVC Body, ASTM D1784




Class 12454-B, with PVDF Disc, 316SS Shaft, Lever Operator, Viton Seat, Asahi/America Type 75 or Equal.


6" & 8"
Flg'd
PVC Body, ASTM D1784 Class 12454-B, with PVDF Disc, 316SS Shaft, Gear Operator with Handwheel, Viton Seat, Asahi/America Type 75 or Equal.

CHECK VALVE:
Design Pressure 
120 PSIG: Max. Temp. 130oF thru 2"



150 PSIG: Max. Temp.  70oF 2 1/2 & 3"



100 PSIG: Max. Temp. 120oF 2 1/2 & 3"



100 PSIG: Max. Temp.  70oF 4" thru 6"



70 PSIG: Max. Temp. 120oF 4" & 5"



70 PSIG: Max. Temp. 105oF 6"



60 PSIG: Max. Temp. 120oF 6"



70 PSIG: Max. Temp.  70oF 8"



40 PSIG: Max. Temp. 120oF 8"


1/2" thru 2"
Socket
True Union Ball



Type
Check CPVC Body & Ball ASTM D1784, Class 23447-B with Viton O-Ring, Chemtrol BC Series or Equal.


2-1/2" thru 8"
Flg'd
Swing Check, PVC Body ASTM D1784 Class 12454-B, with Viton seat and Seal, Asahi/America or Equal.

STRAINER:
1/2" thru 2"
Socket
Y-Type, CPVC Body, ASTM



Type
D1784 Class 23447-B, CPVC Screen with 1/32" Perforation, Hayward or Equal.


2-1/2" thru 4"
Flg'd
Y-Type, PVC Body, ASTM D1784 Class 12454-B, PVC Screen with 1/32" Perforation, Hayward or Equal.

GASKETS:


1/8" Thick Viton, FUll Face.

SOLVENT CEMENT:


All Socket type Connections Shall be Joined With Primer and CPVC Solvent Cement, ASTM F-493.  All Joints Shall Be In Compliance With Manufacturer's Recommendations.

BOLTS & NUTS


Stainless Steel Type-304, ASTM A-193-B8 Hex. Hd. Bolts, Class 2A Thrd. Hex Nuts, Class 2B Thrd. w/washers both ends.

CLEANING:


Preclean and Mechanical Only In Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic in Accordance with Section 2.1.5.1.

SERVICE:


(WW)-Wastewater




(DWW)-Dilute Wastewater




(CWW)-Concentrate 




      Wastewater




(HCL)-Hydrochloric Acid




(FS)-Ferric Sulfate




(POLY)-Electrolytic




       Polymer

DESIGNATION:
Example

3" - WW - 27




1" - FS - 27

2.1.15
Line Class Specifications
CLASS 28
ANHYDROUS AMMONIA


Design Pressure: 200 PSIG; Max. Temp. 100oF.

NOTE:
Galvanized piping shall never be used.


Copper or copper-alloy shall never be used.

PIPE:
Up to 2"

Sch. 80 Black ASTM-A106B, Carbon Steel, Seamless ANSI-B125.30.

FITTINGS:
Up to 2" 
Scr'd
3000# Forged Steel, Black, ASTM-A105 GR.2 ANSI-B16.11.

UNIONS: 
Up to 2" 
Scr'd
1500# Bolted Flange Union, with Lead Gasket. Henry Valve Co. Type O2PT or S2PT

FLANGES:
Up to 2"
Scr'd
150# RF Forged Steel, Black, Screwed, ASTM-A181 GR. 2, ANSI-B16.5.  Use FF against CI flanges.

GLOBE VA:
Up to 2"
Scr'd
600# Forged Steel, Stainless Steel Trim, Bolted Bonnet, O.S.&Y.. Vogt No. 12141.

GATE VA:
Up to 2"
Scr'd
600# Forged Steel, Stainless Steel Trim, Bolted Bonnet, O.S.&Y.. Vogt No. 12111.

CHECK VA:
Up to 2"
Scr'd
600# Forged Steel, Stainless Steel Trim, Piston Check, Bolted Cap. Vogt No. 701.

BALL VA:
Up to 2"
Scr'd
Carbon Steel Body, Stainless Steel Ball & Stem, Teflon Seats & Seals, Three-piece Construction, Worcester Miser #446-T-T-SE.

STRAINERS:
Up to 2"
Scr'd
600# Cast Steel Body, Y-Type ASTM A216 WCB, with S.S. Screen-100 Mesh, Armstrong Model B9SC.

GASKETS:


Teflon Jacketed Milled Envelope Gasket with 1/16" Thick Asbestos-Free Filler.  Machine to Exact ID of Flange.  Flat Ring Type.  Use Full Face with Flat Face Flange.  Garlock Chemiseal A-F.

BOLTS & NUTS:


Carbon Steel Machine Bolts and Hex Nuts, ASTM-A307, GR. "B".

THREAD SEALANT:


Teflon Tape

CLEANING:


Preclean and Mechanical Clean Only in Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic in Accordance with Section 2.1.5.1. Blow Out Remaining Water. Air-blow Dry.

SERVICE:


Anhydrous Ammonia

DESIGNATION:
Example:

3/4" - NH3 - 28.

2.1.15
Line Class Specifications
CLASS 29
CAUSTIC (20% - 50%)


Design Pressure: 100 PSIG; Max. Temp. AMB oF

PIPE:
Up to 1 1/2"

Sch. 80 Black, ASTM A53-B, Type S, Carbon Steel, Seamless, ANSI B125.1

2" and Larger


Sch. 40 Black, ASTM A53-B, Type S, Carbon Steel, ANSI B125.1

FITTINGS:
Up to 1 1/2"
S.W.
3000# Forged Steel, ASTM A105 Grade 2, ANSI B16.11.


2" and Larger
B.W.
Std. Wt. Seamless Carbon Steel, ASTM A234 WPB-S, Grade B, ANSI B16.9.

SOCKOLETS:
Up to 1 1/2"
S.W.
3000#, Forged Steel, ASTM A105 Grade 2, ANSI B16.11, Bonney Forge.

WELDOLETS:
2" & Larger
B.W.
Std. Wt. Forged Steel, ASTM A 105 Grade 2, ANSI B16.9 Bonney Forge.

UNIONS:
Up to 1 1/2"
S.W.
3000# Forged Steel, Ground Joints Steel-To-Steel Seat, ASTM-A105, Grade 2, Grinnell No. 2126.

FLANGES:
2" and Larger

150#, Forged Steel, W.N., R.F. Bored for Sch. 40 Pipe.  ASTM A105 Grade 2, ANSI B16.5  Use Flat Face Against Cast Iron Flanges.

GLOBE VALVE:
Up to 1 1/2"
S.W.
800#, Forged Steel Body, ASTM A105, OS&Y, Bolted Bonnet, Monel Trim, ANSI B16.S,Vogt No. SW22141 MM


2" and Larger
Flg'd
150#, RF, CArbon Steel Body, ASTM A216 Grade WCB, OS&Y, Bolted Bonnet, Monel Trim, ANSI B16.5, Crane No. 143A.

GATE VALVE:
Up to 1 1/2"
S.W.
800#, Forged Steel Body, ASTM A105, OS&Y,Bolted Bonnet, Monel Trim, ANSI B16.5, Vogt. No. SW 12111 MM.


2" and Larger
Flg'd
150#, Cast Steel Body, ASTM A216 Grade WCB, OS&Y, Bolted Bonnet, Monel Trim, Flexible Wedge, Crane No. 47A.

CHECK VALVE:
Up to 1 1/2"
S.W.
800#, Forged Steel Body, ASTM 105 or ASTM A216 GR. WCB, Bolted Cover, Monel Trim, Pacific Fig. No. 3682-HF8 (For Horizontal Mounting Only)


2" & Larger
Flg'd
150#, RF, Cast Steel Body, ASTM A216 Grade WCB, Bolted Cover, Swing Type, Monel Trim, Crane No. 147A.

BALL VALVE:
Up to 2"
S.W.
Carbon Steel Body, Monel Ball & STem, TFE Seat & Seal, Three-piece Construction, Worcester Miser No. 447-T-SW.


2" & Larger
Flg'd
150#, RF, Cast Steel Body, ASTM 216 Grade WCB, with Monel Ball & Stem, Teflon Seat & Seals,Worcester Series 51, No. 51-47-T-150.

STRAINERS:
Up to 1 1/2"
S.W.
600#, Cast Carbon Steel Body, Y-Type, ASTM A216 Grade WCB, with Monel Screen-100 Mesh, Armstrong BXSW.


2" thru 6"
Flg'd
150# RF, Cast Carbon Steel Body, Y-Type, ASTM A216 WCB with Monel Screen-100 Mesh Armstrong Model BXFL-15-0.

GASKETS:


1/16" Thick Garlock Blue-Gard #3700 Flat Ring Type for Raised Face Flange.  Use Full Face for Flat Face Flanges.

THREAD SEALANT:


Teflon Tape

BOLTS & NUTS:


Carbon Steel Machine Bolts and Hex Nuts.  ASTM A-307 Grade B.

CLEANING:


Preclean and Mechanical Clean Only, in Accordance with Sections 2.1.6.2 and 2.1.6.3.

TESTING:


Hydrostatic in Accordance with Section 2.1.5.1.

SERVICE:


Caustic (20-50%)

DESIGNATION:
Example

1"Na - 29

2.1.16
Color Coding And Identification
2.1.16.1
All fire protection piping shall be painted red throughout the entire lengths of the piping.  The color shall match the existing red.  All other piping shall be coded and identified as specified herein.  Each line shall be temporarily tagged at all valves and at twenty-five foot intervals for correct identification prior to commencement of the Color Coding.  Temporary tagging materials  shall be furnished by the Contractor.

2.1.16.2
Permanent pressure sensitive vinyl decal labels, arrows and vinyl color band tapes will be furnished by Martin Marietta Corporation.  The labels,arrows and bands shall be applied by the Contractor as specified herein.

2.1.16.3
The Martin Marietta Standard for application of pipe color coding is illustrated in the following table and figures.

2.1.16.4
Where pipe size is too small for a readable label, apply identification to a sheet metal tag, permanently attached to the pipe or tubing in a conveniently readable location.  Space identifications at twenty feet on center, at each level on vertical lines, and within ten feet of wall penetrations.

2.1.16.5
Quick-disconnect drops shall be identified in the vicinity of the outlets with circular metal tags as illustrated on the following drawings:


FAC-01-001
Standard Tag for L.P. Nitrogen Outlets


FAC-02-001
Standard Tag for 30 PSI Air Outlets


FAC-02-002
Standard Tag for 100 PSI Air Outlets


FAC-03-001
Standard Tag for Breathing Air Outlets.


FAC-04-001
Standard Tag for Helium Outlets 


FAC-05-001
Standard Tag for M.G.A. Outlets


FAC-07-001
Standard Tag for Process Vacuum Outlets.

COLOR BANDS FOR IDENTIFYING UTILITY PIPING SYSTEMS

PIPING SYSTEMS
COLOR BAND
ACID


ACID
YELLOW


ACID WASTE
YELLOW

AIR


BREATHING
GREEN


COMPRESSED AIR (UNDER 150 PSI)
GREEN


COMPRESSED AIR (OVER 150 PSI)
YELLOW


INSTRUMENT AIR
BLUE


MISSILE GRADE AIR
BLUE

CHEMICALS


CHEMICAL WASTE
YELLOW


COMMON SOLUTIONS
YELLOW


CHROMATE
YELLOW


CHEMICAL EXHAUST
YELLOW


HEPTANE
YELLOW


LIQUID FREON
YELLOW


MEK (METHYL ETHYL KETONE)
YELLOW


TRICHLOROETHYLENE
YELLOW

CONDENSATE


A/C CONDENSATE LINE
GREEN


HI PRESS STEAM CONDENSATE
YELLOW


LOW PRESS STEAM CONDENSATE DRAIN
YELLOW


CHEMICAL WASTE DRAIN
YELLOW


CONDENSATE DRAIN
GREEN


ROOF DRAIN
GREEN


STORM DRAIN
GREEN

EXHAUST


NON-HAZARDOUS (EXHAUST OR VENT)
BLUE


CHEMICAL EXHAUST
YELLOW


HOT EXHAUST
YELLOW

GAS (INDUSTRIAL)


ACETYLENE
YELLOW


ARGON GAS
GREEN


CARBON DIOXIDE GAS
YELLOW


HELIUM GAS
GREEN


HYDROGEN GAS
YELLOW


NITROGEN GAS
GREEN


NITROUS OXIDE
YELLOW


OXYGEN GAS
YELLOW


NATURAL GAS
YELLOW


CARBON MONOXIDE GAS
YELLOW

LIQUID GAS


FREON
YELLOW


NITROGEN
YELLOW

OIL


DIESEL OIL
YELLOW


FUEL OIL
YELLOW


HYDRAULIC OIL
YELLOW

SEWERS


SANITARY SEWER
GREEN


STORM SEWER
GREEN

STEAM


HI PRESS STEAM
YELLOW


HI PRESS STEAM CONDENSATE
YELLOW


LOW PRESS STEAM
YELLOW


LOW PRESS STEAM CONDENSATE
YELLOW

VACUUM


PROCESS
BLUE


CLEANING
GREEN

WATER


CHILLED WATER
GREEN


COLD WATER
GREEN


COOLING TOWER WATER 
GREEN


DEMINERALIZED WATER
GREEN


HOT WATER (OVER 120°F)
YELLOW


HOT WATER (UNDER 120°F)
GREEN


POTABLE WATER
GREEN


PROCESS WATER
GREEN


WASTE WATER
GREEN

(

(FAC-04-001 Standard Tag for Helium Outlets)

(FAC-05-001 Standard Tag for M.G.A. Outlets)

(FAC-07-001 Standard Tag for Process Vacuum Outlets)
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