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SECTION 11303


WASTE FILTRATION SYSTEM


(OIL-WATER SEPARATOR)


PART 1 - GENERAL


1.1  SUMMARY (Not Applicable)


1.2  REFERENCES


The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


FEDERAL SPECIFICATIONS (FS)�
�
WW-U-531�
(Rev F) Unions, Pipe, Steel or Malleable Iron; Threaded Connection, 150 Lb, 250 Lb and 300 Lb WSP�
�
MILITARY SPECIFICATIONS (MS)�
�
MIL-Y-1140�
(Rev H, Am 1) Yarn, Cord, Sleeving, Cloth, and Tape-Glass�
�
MIL-R-7575�
(Rev C, Am 2) Resin, Polyester, Low Pressure Laminating�
�
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)�
�
ANSI B16.3�
(1985) Malleable Iron Threaded Fittings�
�
ANSI B16.5�
(1988) Pipe Flanges and Flanged Fittings�
�
AMERICAN PETROLEUM INSTITUTE (API)�
�
SPEC 5L�
(1988) Line Pipe�
�
AMERICAN PUBLIC HEALTH ASSOCIATION (APHA)�
�
Standard Methods for the Examination of Water and Wastewater�
�
U.S.  ENVIRONMENTAL PROTECTION AGENCY (EPA)�
�
Methods for Chemical Analysis of Water and Wastes�
�
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)�
�
ASTM A 53�
(1988, Rev A) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless�
�
ASTM A 105/A105M�
(1987, Rev A) Forgings, Carbon Steel, for Piping Components�
�
ASTM A 181/A181M�
(1987) Forgings, Carbon Steel, for General-Purpose Piping�
�
ASTM A 234/A234M�
(1988) Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures�
�
ASTM A 733�
(1989) Welded and Seamless Carbon Steel and Austenitic Stainless Steel Pipe Nipples�
�
ASTM D 2996�
(1988) Filament-Wound 'Fiberglass' (Glass Fiber-Reinforced Thermosetting Resin) Pipe�
�
ASTM D 2997�
(1984) Centrifugally Cast Reinforced Thermosetting Resin Pipe�
�
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)�
�
NFPA No. 30�
(1987 Flammable and Combustible Liquids Code�
�
STEEL STRUCTURES PAINTING COUNCIL (SSPC)�
�
SP 10�
(1985) Near-White Blast Cleaning�
�
UNDERWRITERS LABORATORIES INC. (UL)�
�
UL 58�
(1986) Steel Underground Tanks For Flammable and Combustible Liquids�
�
UL 1316�
(1983) Glass-Fiber-Reinforced Plastic Underground Storage Tanks For Petroleum Products�
�
1.3  GENERAL REQUIREMENTS


The plans indicate system location and associated piping.  If any departures from the contract drawings or the provisions of this section of the specification are deemed necessary by the Contractor, details and reasons therefore shall be submitted prior to fabrication or installation of the affected item(s).  No such departures shall be made without prior written approval of the Contracting Officer.


1.3.1  Applications


The waste filtration system shall remove free oil [and suspended solids] from oil-in-water mixtures of [freshwater] [freshwater and seawater] [seawater] originating from .....  The influent oil-in-water mixture will [flow by gravity] [be pumped] to the system which will be located [underground] [aboveground] [.] [ in a corrosive .... environment.]


1.3.2  Influent Characteristics


Waste filtration system shall be designed for a maximum flow of .... gallons per minute (gpm); for operation from 0 to 100 percent of the maximum flow without adverse impact to the system or to the effluent stream; for influent flows with operating temperatures from .... to  .... degrees F; for ambient air tempteratures from .... to .... degrees F; for specific [gravity] [gravities] of the [oil] [oils] at operating temperatures from .... to ....; for [total grease and oil] [petroleum hydrocarbon] concentration from .... to .... [milligrams per liter (mg/l)] [percent by  weight]; for a specific gravity of [freshwater] [freshwater and seawater] [seawater] at operating temperatures from .... to ....; for average specific gravity of suspended solids of ....; and for influent further characterized as follows:


�
Minimum�
Maximum�
�
Total Solid�
.....  to�
....mg/l�
�
Total Suspended Solids�
.....  to�
....mg/l�
�
[Dissolved Grease and Oil�
.....  to�
...mg/l]�
�
[Dissolved Petroleum Hydrocarbons�
.....  to�
...mg/l]�
�
pH�
.....  to�
....mg/l�
�
Oil Droplet Size Distribution:�
�
�
Greater than 150 microns�
.... percent�
�
Greater than 100 microns�
.... percent�
�
Greater than 50 microns�
.... percent�
�
Greater than 20 microns�
.... percent�
�
[.....�
.... percent]�
�
1.3.3  Performance


[Grease and oil] [Petroleum hydrocarbon] concentration in the effluent from the waste filtration system shall not exceed the following:


[Total grease and oil, 30-day average�
.....mg/l]�
�
[Total grease and oil, daily maximum�
.....mg/l]�
�
[Petroleum hydrocarbon, 30-day average�
.mg/l]�
�
[Petroleum hydrocarbon, daily maximum�
.....mg/l]�
�
[Suspended solids concentration�
.....mg/l]�
�
The system shall be capable of removing all free oil droplets greater than microns in size.  The system shall also provide storage for a minimum of .gallons of removed oil.


1.3.4  Configurations


Final dimensions and configuration of actual unit(s) and all components and parts relating thereto shall be the Contractor's responsibility.


1.3.4.1  The waste filtration system shall be designed to accomplish the following:


a.  Grit removal and storage


b.  Sludge removal and storage


c.  Oil removal and storage


1.3.4.2  In addition, the system shall have the following features:


a.  Secondary containment, sized to accommodate maximum total system


capacity in gallons


b.  Manway access to each compartment and chamber of the system


c.  Operation by gravity flow


1.3.5  Standard Products


Each integral unit of the waste filtration system shall be a standard product of a single manufacturer regularly engaged in the manufacture of said product.  Piping and leak detection systems may be products of separate manufacturers.


1.3.6  Nameplates


Manufacturer's name, address, type or style, model or serial number, and catalog number on a plate shall be secured to each major item of equipment.


1.3.7  Related Work


Cast-in-place concrete is included in SECTION:  CONCRETE FOR BUILDING CONSTRUCTION.  Excavation is included in SECTION:  EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.  [And for piping not specified in this section, refer to application portions of SECTION:  .....]


1.4  SUBMITTALS


The following shall be submitted in accordance with Section 01300:  SUBMITTALS.


SD-31, Detail Drawings


Detail drawings shall show proposed layout of system, including schematics of all piping and wiring; proposed anchorages and foundations of all components, equipment, and appurtenances of system; and proposed dimensions, slopes, tolerances, etc. which describe the system as a whole and relate the system to existing site  conditions.  Detail drawings shall demonstrate that the system design has been  coordinated and that the system will function as a whole.


SD-42, Material and Equipment List


Complete list of equipment and materials; manufacturer's descriptive and technical literature, performance charts and curves, including pressure test acceptance criteria; catalog cuts; and handling and installation instructions.


SD-70, Test Reports


Upon completion and testing of the installed  system, reports shall be submitted in booklet form showing all field tests.  Each report shall indicate points inspected or tests and adjustments made, and  final position of controls and gauges and other indicators.  Each report shall indicate results of tests, observations, related inspections, operations, or adjustments of the system or system components.  [Certification shall be obtained from the manufacturers which demonstrates compliance with the specified performance criteria in paragraphs "Applications," "Influent Characteristics," and "Performance" above.  Certification shall be based on component tests conducted within the last .... years.]  Certification shall be obtained from the manufacturers which states that the installed equipment is ready for permanent operation and that nothing in the installation or configuration of the equipment will render the manufacturers' warranties null and void.


SD-80, Operation and Maintenance Manuals


O&M manuals shall be prepared and submitted in accordance with the SUPPLEMENTARY REQUIREMENTS.  The O&M manuals shall contain:


Instructions outlining step-by-step procedures required for system start-up, operation, and shutdown.  Instructions shall include manufacturers' names, model numbers, service manuals, parts list, and brief descriptions of all pieces of equipment and their basic operating features.


Maintenance instructions listing routine maintenance procedures, possible breakdowns, and repairs.  Instructions shall include simplified wiring and control diagrams for the system as installed.


SD-92, Spare Parts Data


After approval of detail drawings, and not later than 1 month prior to beneficial occupancy date, the Contractor shall furnish spare parts data for each different specified item of equipment.  Data shall include a complete list of parts and supplies, with current unit prices and sources of supply and a recommended spare parts list for 1 year's operation.


1.5  DELIVERY AND STORAGE


All equipment shall be handled minimally and shall be placed in storage such that protection from the weather, humidity, temperature variations, sunlight, dirt, dust, and other contaminants is provided.


PART 2 - PRODUCTS


2.1  MATERIALS AND EQUIPMENT


2.1.1  Waste Filtration System, General


System shall be constructed of prefabricated unit(s) containing separately or integrally the functions set forth in paragraph 1.3.4.1 above.  Unit(s) shall be either double-wall type constructed in mild steel or of glass fiber reinforced polyester resin (FRP), or shall be FRP contained in a concrete vault in accordance with paragraph 1.3.4.2 above.


2.1.2  Waste Filtration System


Units shall be fabricated and tested in accordance with UL and NFPA standards.  Unit(s) shall be UL listed and shall bear the UL label.


2.1.3  Manways:  


A manhole opening not less than .... inches in diameter with matching watertight cover shall be provided for access to the grit collection/storage compartment or unit, to the sludge collection/storage compartment or unit, and to the oil coalescing compartment or unit.  Oil coalescing compartment or unit manhole opening shall be large enough for removal and reinstallation of coalescing media.  Access to interiors of compartment(s) and unit(s) shall be provided by extending the manhole opening as needed and covering the opening with a matching watertight cover.  Manhole extension shall be of the same material as the unit and shall have the same or greater wall thickness as the unit.  The manhole extension shall be enclosed in a concrete pipe of at least 1.5 times the diameter of the extension.  The concrete pipe shall not rest on the unit or be supported by the unit or the extension.  The concrete pipe shall extend to a concrete pad in which is set a heavy duty cast iron frame and cover.  Pad and cover shall be set [flush with] [.... inches above] finished grade.


2.1.4  Double-Wall Unit(s)


2.1.4.1  Steel unit(s) shall all be welded, and shall be fiberglass resin coated [and cathodically protected in accordance with manufacturer's recommendations.] [.] [and cathodically protected in accordance with SECTION: CATHODIC PROTECTION SYSTEM [(SACRIFICIAL ANODE)] [(STEEL WATER TANKS)] [IMPRESSED CURRENT)] .]


2.1.4.1.1  Steel unit(s) shall be suitable for [underground] [aboveground] installation and shall be constructed and labeled in accordance with NFPA No. 30.  [Each unit shall be secured to, but shall not be placed directly on, concrete pads sized and designed to prevent flotation of the empty unit when ground is saturated with water.  Unit anchoring straps shall be electrically insulated from the unit.]


2.1.4.1.2  Exterior coating of steel unit(s) shall be shop applied using glass fiber conforming to MS MIL-Y-1140 and corrosion resisting grade polyester resins meeting Grade B (superior) requirements of MS MIL-R-7575 for physical strength.  The exterior of the steel unit(s) shall be prepared by removing all weld spatter and rough or sharp edges by chipping or grinding.  Surfaces and joints shall be sandblasted to "near white metal" in accordance with SSPC SP 10 and cleaned of all dust by vacuuming or air brushing.  After cleaning, surfaces shall be kept free of fingerprints and other contamination.  Local surface cleaning may be accomplished using clean, lint free cloth and industry approved liquid detergent.  Coating shall not be applied if either the steel or the ambient temperature is below 60 degrees F.  Sprayed resin material shall be heated to 90 degrees F. prior to and during the spraying operation. Catalyst concentration shall be varied to compensate for variation in humidity and temperature.  A thin coat of resin-catalyst mixture shall first be applied to the area being worked then followed by the full thickness of chopped glass fiber-resin catalyst.  After application, the coating shall be rolled with special slotted rollers in full motion with overlapping passes along entire unit, to remove all air bubbles and pack all loose strand ends.  A seal coat of resin-catalyst mixture, without chopped fiber, shall then be applied to entire unit surface.  The final thickness shall be not less than 1/8 inch at any point.


2.1.4.1.3  Coating shall be examined for flaws; tested for holidays; and its thickness shall be measured as a Contractor Quality Control requirement.  The Contractor shall provide the facilities, personnel, and equipment to test for holidays and coating thickness.  Thickness of coating shall be measured by commercial film-thickness gage.  Directly prior to placement, coating shall be tested with an electric flaw detector, equipped with a bell, buzzer, or other type of audible signal that operates when a holiday, pinhole, or other defect is detected.  The holiday test shall be performed at dielectric resistance of 35,000 volts or that voltage which is specified (in writing) by the manufacturer.  A Tinker and Rasor model AP-W Holiday Detector or equivalent at 35,000 volts is acceptable.  Check of the holiday detector potential may be made by the Contracting Officer at any time to determine suitability of the detector.  Damaged areas, including areas damaged by thickness testing, shall be repaired with materials identical to those used originally and, after drying shall be retested electrically as previously specified.  Record of test and test report shall be submitted together with the Construction Quality Control daily report.


2.1.4.2  FRP unit(s) shall be suitable for underground installation and shall conform to requirements of UL and NFPA standards and codes.  [Each unit shall be secured to, but shall not be placed directly on, concrete pads sized and designed to prevent flotation of the empty unit when ground is saturated with water.  Hold-down straps shall be glass fiber reinforced plastic.]


2.1.4.3  Leak Detection System:  


Leak detection system shall indicate occurrence of a leak in any part of either shell of each unit, and shall be UL listed.  All materials and appurtenances as required by manufacturer's installation recommendations shall be provided.  Leak detection system shall include an audible alarm and shutoff [to be installed where shown on the drawings].


2.1.5  FRP Unit(s) in Vault


Vault shall be of precast or cast-in-place concrete.  At least one manway shall be provided:  manway shall be not less than .... inches in diameter. The vaulted area shall be sufficient in volume to enable visual inspection of the unit(s) on all sides including the bottom, and any piping and joint connections.  The vault as a unit shall be capable of containing system influent without leakage.  All openings through the vault shall be adequately sealed to prevent leakage.


2.1.6  Pipe


2.1.6.1  Steel Pipe


Pipe shall be black carbon steel, ASTM A 53, Type E or  S, Grade A or B, Schedule 40.


2.1.6.2  Plastic Pipe


Pipe shall conform to ASTM D 2996 or ASTM D 2997 or be products UL approved for the service intended.  Use of plastic piping is limited to buried service only and at pressures not exceeding that marked on the pipe.


2.1.7  Steel Pipe Fittings


Steel pipe fittings shall conform to the following:


2.1.7.1  Welding Fittings


Carbon Steel, ASTM A 234, WPB.


2.1.7.2  Threaded Fittings


Malleable iron, 150 lb., ANSI B16.3.


2.1.7.3  Flanged Fittings


Carbon steel, 150 lb., ANSI B16.5, ASTM A 181, or A 105.


2.1.7.4  Couplings


API 5L, seamless, extra heavy, wrought steel with recessed ends.


2.1.7.5  Nipples


ASTM A 733 and of the same material as the pipe supplied.


2.1.7.6  Unions


FS WW-U-531.


2.1.8  Plastic Pipe Fittings


Fittings shall be of same material as pipe supplied and compatible with adhesives used for joining the pipe.


2.1.9  Joint Compound


All joint compounds for piping system shall be resistant to water and shall be suitable for use with fuel containing 40 percent aromatics.


2.1.10  Flange Gaskets


Gaskets shall be fabricated from a homogenous synthetic rubber base or resin base material suitable for the application.  Gasket stock shall be approximately 3/32-inch thick in its free state and  1/16-inch thick after compression in a flanged joint.


2.1.11  Waste Oil Storage


Waste oil storage compartment/unit shall be fitted with a suction line; atmospheric vent; and remote reading oil level sensor with high and low level settings and high level audible alarm and shutoff.  [Sensor, alarm, and shutoff shall be installed where shown on the draawings.]  If storage of waste oil is not integral to waste filtration system, then oil shall be removed from the oil coalescing compartment/unit by appropriate skimmer(s) and gravity feed.


PART 3 - EXECUTION


3.1  INSTALLATION


3.1.1  Installation of Waste Filtration System Unit(s)


Unit(s) shall be handled to prevent damage during transportation to the site and installation.  A unit may be inspected at any time by the Contracting Officer prior to installation: any damaged unit shall be repaired under direct supervision of the unit manufacturer and shall be subjected to the manufacturer's air pressure test, as required in paragraph 3.2.1 below. Unit(s) shall be handled and installed in strict accordance with the manufacturer's written recommendations.


3.1.2  Installation of Leak Detection System


Leak detection system shall be installed in strict accordance with manufacturer's written recommendations.


3.1.3  Piping


Piping in the waste filtration system shall be steel or plastic.  Plastic pipe only shall be used for buried lines.  Piping connections to equipment shall be as indicated or as required by the equipment manufacturer.  All unit connections shall be made with two elbow swing joints to allow for differential settlement.  The interior of all piping shall be thoroughly cleaned of all foreign material before installation and shall be kept clean during installation.  Piping shall not be placed in water or during conditions which are similarly unsuitable.  When work is not in progress, open ends of pipe and fittings shall be securely closed to prevent entry of any foreign material.  Any pipe, fittings, or appurtenances found defective after installation shall be replaced.  Threaded joints shall be made with tapered threads and shall be made tight with joint compound applied to the male threads only.


3.1.3.1  Cutting Pipe


Cutting shall be done without damage to the pipe.  Unless otherwise authorized, cutting shall be done by an approved type of  mechanical cutter. Wheel cutters shall be used when practicable.  Pipe shall  be reamed to true internal diameter after cutting to remove burrs.


3.1.3.2  Installing Piping


Pipe and accessories shall be handled carefully to assure a sound, undamaged condition.  Plastic pipe shall be installed in accordance with pipe manufacturer's instructions.  Underground pipelines shall be laid with a minimum pitch of 1/4 inch per 1 foot or as shown on drawings.  Valved drain connections shall be provided at low points, and valved vent connections shall be provided at high points.  Piping passing through concrete or masonry construction shall be fitted with sleeves.  Each sleeve shall extend through the associated structural member and shall be cut flush with each surface, and the sleeve shall be large enough to provide a minimum clear distance of 1/2 inch between the pipe and sleeve, except where otherwise indicated. Sleeves through concrete may be 20-gauge metal, fiber, or other approved material.  Sleeves shall be accurately located on center with the piping and shall be securely fastened in place.  Space between sleeves and the pipe shall be calked or sealed to ensure that the opening is secure against leaking.


3.1.3.3  Protective Coating for Underground Steel Fittings


Exterior surfaces of steel fittings for plastic pipe shall be thoroughly cleaned of foreign matter by wire brushing and solvent cleaning.  Cleaned surfaces shall be primed before application of tape in accordance with recommendations of the tape manufacturer.  Tape shall be pressure-sensitive organic plastic tape at least 0.030-inch thick.  Tape shall be applied with a 50-percent overlap.


3.2  TESTING:


3.2.1  Waste filtration system unit(s) shall be pressure tested with air, in accordance with the manufacturer's written instructions, both before and after backfilling.


3.2.2  Leak detection system shall be tested by a representative of the manufacturer and witnessed by the Contracting Officer.


3.2.3  Waste filtration system shall be placed into operation as a whole, each unit in accordance with the manufacturer's recommendations, and shall exhibit no leakage from any component part for 8 hours in succession before system will be accepted.


[3.2.4  Effluent from the waste filtration system shall be collected after continual operation of system for .... hours and shall be tested by an independent certified testing laboratory [grease and oil] [petroleum hydrocarbon] [and suspended solids] concentrations specified in paragraph "Performance" above.


3.2.4.1  The Contractor shall provide influent wastewater for system operation with average characteristics as described in paragraph "Influent Characteristics," except that flow shall range from 0 to 100 percent. Influent shall be tested for average characteristics by an independent certified testing laboratory.


3.2.4.2  Effluent test and sample preservation methods shall be in accordance with the latest revisions of APHA Standard Methods for the Examination of Water and Wastewater, EPA Methods for Chemical Analysis of Water and Wastes, or those substitute methods approved by the governing regulatory agencies having jurisdiction.]


3.3  ACCEPTANCE


Waste filtration system will be accepted under the following conditions:


a.  System meets the requirements of this specification.


b.  System is operating at the performance levels specified in paragraphs "Applications," "Influent Characteristics," and "Performance" within 5 days of installation.


If the system is rejected, defective unit(s), equipment, piping, or ancillary equipment or appurtenances shall be removed and replaced, or removed and repaired, or repaired at the direction of the Contracting Officer and at no additional cost to the Government.  Furthermore, every replaced or repaired item and the system as a whole shall be subject to any applicable test of this specification.


********************************************************************************************


ADDITIONAL NOTES


A.  Paragraph 1.2:  The listed designations for publications are those that were in effect when this guide specification was being prepared.  These designations are updated when necessary by Notice, and references in project specifications need be no later than in the current Notice for this guide specification.  To minimize the possibility of error, the letter suffixes, amendments, and dates indicating specific issues should be retained in paragraph 1.2 and omitted elsewhere in project specification.


B.  Paragraphs 1.3.3 and 3.2.4:  Specification as written assumes that discharge from the waste filtration system passes through a subsequent treatment system.  The designer must verify that this is indeed the case, and that the treatment system is capable of handling the discharge.  If the effluent is to be discharged directly into the environment, then these paragraphs must be modified to contain the applicable National Pollution Discharge Elimination System (NPDES) permit requirements for the installation.


*******************************************************************************************


END OF SECTION
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