SPECIFICATION for 

“TURN-KEY” OILY WASTEWATER TREATMENT SYSTEM
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1. SCOPE

1.1 This specification reflects those characteristics that are essential to the minimum needs of the government for an on-site installed “Turn-Key” Oily Wastewater Treatment System (OWTS).  

1.2 This is a “Turn-Key” System.  It is the Government’s intent that the Contractor delivers a fully functional system meeting the requirements stated herein prior to acceptance by the receiving activity and final payment by the government.

1.2.1 This “Turn-Key” system is to include the manufacture, the assembly, installation, and testing of all associated equipment, and the training of operator and maintenance personnel as specified herein.

1.2.2 Delivery of this “Turn Key” system shall occur when all deliverable items of this contract have been received, installed and made operational and the contractor has demonstrated and the receiving activity has confirmed that the system meets or exceeds the requirements set forth in this contract and is ready for Government use.

1.2.3 The contractor shall provide all personnel, equipment, and supplies necessary for the installation, set-up and testing of the proposed system.

1.3 Single (Primary) Contractor - It is the government’s intent that a single (primary) contractor be awarded this contract and be responsible for the accomplishment of all work detailed by this specification by either their own personnel or by other specialty trade sub-contractors under their hire.

1.4 WORK INCLUDED  - The Contractor shall be responsible for the following:
1.4.1 Furnish one enclosure, one complete water treatment system, four (4) 20,000 gallon double walled tanks, and other items as identified in this specification.
1.4.2 Furnish labor and material handling equipment for off-loading and placing all components on a government provided steel reinforced concrete slab.

1.4.3 Design, manufacture, test and groom all components required providing a complete system as specified herein.

1.4.4 Assemble and install the OWTS as described elsewhere in this specification.

1.4.5 Provide and install anchor bolts and nuts.

1.4.6 Set and rough level all components on its foundation(s).

1.4.7 Level and align all components.
1.4.8 Provide freeze protection to all piping and components at risk of freezing during cold ambient temperatures.
1.4.9 Connect power to the government provided electrical source(s).

1.4.10 Connect all components to the government provided air, water and sewer utility connections as described elsewhere herein.

1.4.11 Connect all components to the external storage tanks as described elsewhere herein.

1.4.12 Provide all necessary materials, tools, gages and instrumentation necessary to perform the required tests.

1.4.13 The operational testing and grooming of the installed equipment and its component parts, in accordance with the requirements specified herein. 

1.4.14 Complete documentation and organization of all technical data that applies to the installation, operation, maintenance, repair and testing of the installed equipment and its component parts.

1.4.15 Provide training to receiving activity personnel on the proper operation and maintenance of the installed equipment and component parts.

1.5 WORK NOT INCLUDED  - The receiving activity shall provide:

1.5.1 A 6-inch thick steel reinforced concrete equipment base described elsewhere herein that will support the OWTS equipment, the enclosure and the wastewater storage tanks.

1.5.2 Utility services as identified by the contractor’s installation plan and drawings for the proper operation of the installed equipment and its component parts unless otherwise stated herein.

2. REFERENCED DOCUMENTS

2.1 General - The documents listed in this section are specified in sections 3 and 4 of this specification.  Unless otherwise indicated, the issue in effect on the date of an invitation for bids or a request for proposals shall apply.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they shall meet all specified requirements documents cited in sections 3 and 4 of this specification, whether or not they are listed.

2.2 Government Standards and Other Publications

2.2.1 Department of Labor Code of Federal Regulations (CFR)

Title 29 Part 1910 – Occupational Safety and Health Standards 

Title 29 Part 1926 – Safety and Health Regulations for Construction

Title 29 CFR 1926.502 – Fall Protection Systems Criteria and Practices

Title 40 CFR 261 - Identification and Listing of Hazardous Waste 

(Application for copies should be addressed to Superintendent of Documents, Government Printing Office, Washington, DC  20402)

2.2.2 Environmental Protection Agency (EPA) 

EPA-821-B-03-001; Development Document For The Final Effluent Limitations Guidelines and Standards For The Metal Products and Machinery Point Source Category
(Copy of EPA-821-B-03-001 may be obtained from the website:  http://www.epa.gov/waterscience/guide/mpm/tddfinal.pdf)
OSWER 9360.8-38, Use of Alternative Secondary Containment Measures At Facilities Regulated Under The Oil Pollution Prevention Regulation (40 CFR Part 112).

(Copy of OSWER 9360.8-38 may be obtained from the website http://www.epa.gov/oilspill/pdfs/contain.pdf
2.2.3 Washington Administrative Code (WAC)

WAC 173-180A, Facility Oil-Handling Operations and Design Standards. 

WAC 173-240, Submission Of Plans And Reports For Construction Of Wastewater Facilities

WAC 173-303, Washington Dangerous Waste Regulations.

(Copy of WAC 173 may be obtained from the website http://apps.leg.wa.gov/wac/)

2.2.4 Revised Code of Washington (RCW)

RCW Chapter 18.43  Engineers and land surveyors

(Copy of WAC 173 may be obtained from the website
2.2.5 UNIFIED FACILITIES CRITERIA (UFC)
3-310-01 Structural Load Data

(Copies of these documents are available online at: http://dod.wbdg.org/)

2.3 Non-Government Standards and Other Publications

2.3.1 National Electrical Manufacturer’s Association. (NEMA)

MG1 – Motors and Generators

ICS – Industrial Controls and Systems

(Application for copies should be addressed to the National Electrical Manufacturer’s Association, 2101 L Street, NW, Washington, DC  20037)

2.3.2 National Fire Protection Association. (NFPA)

NFPA # 30 – Flammable and Combustible Liquids Code

NFPA # 70 – National Electrical Code

NFPA # 79 – Electrical Standards for Industrial Equipment

NFPA # 5000 - Building Construction and Safety Code-2006 Edition

(Application for copies should be addressed to the National Fire Protection Association, 470 Atlantic Ave., Boston, Ma  02210)

2.3.3 Air Movement and Control Association Inc. (AMCA) Standards Handbook

AMCA 99-0401-82

AMCA 99-2408-69

Application for copies should be addressed to the Air Movement and Control Association International, Inc. West University Drive, Arlington Heights, Illinois, 60004-1893)

2.3.4 Industrial Ventilation Recommended Practice, 26th Edition
(Application for copies should be addressed to the American Conference of Governmental Industrial Hygienists, Inc. 1330 Kemper Meadow Drive, Suite 600, Cincinnati, Ohio 45210-1634)

2.3.5 Factory Mutual Research (FM)

Factory Mutual Research Report Serial No. J.I. 0G6A5.AM.

2.3.6 American Institute of Steel Construction (AISC)

Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings.

2.3.7 American Iron and Steel Institutes (AISI)

Specification for the Design of Cold-Formed Steel Structural Members

2.3.8 American Welding Society (AWS) 

D1 – Structural Welding Code

(Application for copies should be addressed to the American Welding Society, 550550 N.W. LeJeune Road, P.O. Box 351040, Miami, Florida 33135)

2.3.9 American Society For Testing and Materials (ASTM) 

A36; Carbon Structural Steel, Specification for

A312, Standard Specification for Seamless and Welded Austenitic Stainless Steel Pipes

B61, Standard Specification for Steam or Valve Bronze Castings
B111, Standard Specification for Copper and Copper-Alloy Seamless Condenser Tubes and Ferrule Stock
D2837, Standard Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Materials or Pressure Design Basis for Thermoplastic Pipe Products
E-84 Tests for Surface Burning Characteristics of Building Materials
ASTM E 488 (1996; R 2003), Standard Test Methods for Strength of Anchors in Concrete and Masonry Elements

F1122, Standard Specification for Quick Disconnect Couplings Specifications for

(Application for copies should be addressed to the American Society For Testing Materials, 1916 Race St., Philadelphia, PA  19103)

2.3.10 American National Standards Institute, Inc.  (ANSI)

B16.5, Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard

B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings: Class 150, 300, 400, 600, 900, 1500, and 2500

B36.10M, Welded and Seamless Wrought Steel Pipe

B31.1, Power Piping

B36.19M, Stainless Steel Pipe

Z245.3, Safety Requirements For The Stability Of Refuse Bins

ANSI Z359.1 (2007), Safety Requirements for Personal Fall Arrest Systems, Subsystem and Components

(Address application for copies to: American National Standards Institute, Dept. 969, 1430 Broadway, New York, NY 10018)

2.3.11 Steel Tank Institute (STI)

F921, Standard for Aboveground Tanks With Integral Secondary Containment,

SP001, Standard for Inspection of In-Service Shop Fabricated Aboveground Tanks For Storage of Combustible and Flammable Liquids,

(Application for copies should be addressed to Steel Tank Institute, 570 Oakwood Road, Lake Zurich, IL  60047).

2.3.12 International Building Code (IBC)

2006 International Building Code

(Application for copies should be addressed to the International Conference of Building Officials, 5360 South Workman Mill Road, Whittier, CA 90601 or http://www.iccsafe.org).

2.3.13 Underwriters Laboratories Inc (UL)

UL 142, Standard for Safety Steel Aboveground Tanks for Flammable and Combustible Liquids-Eighth Edition.

UL 325, Standard for Safety Door, Drapery, Gate, Louver, and Window Operators and Systems-Fifth Edition.

UL 508A, Standard for Safety Industrial Control Panels-First Edition

 (Application for copies should be addressed to: Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL.  60062-2096.)

2.3.14 American Petroleum Institute (API)

API Spec 15LR, Specification for Low Pressure Fiberglass Line Pipe and Fittings-Seventh Edition

API Publ 421, Monographs on Refinery Environmental Control - Management of Water Discharges Design and Operation of Oil-Water Separators-First Edition

(Application for copies should be addressed to the API Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005)

2.3.15 American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE)

ASHRAE 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size
(Copy of ASHRAE 52.2 may be ordered from the website http://www.resourcecenter.ashrae.org/store/ashrae/

2.3.16 National Conference of Standards Labs (NCSL)

NSCL Z540-1, Calibration Laboratories and Measuring and Test Equipment - General Requirements;

(Application for copies should be addressed to the National Conference Of Standards Labs, 1800 30th Street, Suite 305B, Boulder, CO., 80301)

2.4 Order of Precedence – In the event of conflict between the text of this specification and that of the references cited, the text of this specification shall take precedence.  Nothing in this specification, however, shall supersede applicable laws or regulations unless a specific exemption has been obtained.

3. EQUIPMENT AND SERVICES TO BE PROVIDED

3.1 General Description of System  - This specification covers the minimum government requirements for a “Turn-Key” Oily Wastewater Treatment System (OWTS).  The OWTS shall consist of a weather enclosure, water treatment equipment, wastewater storage tanks and various other components and supplies for a fully functional system.

3.2 Operational Performance

3.2.1 The System shall be used to remove oil and metal contaminants identified in Table 1 from shipyard process wastewater to the limits identified in Table 2 for POTW and NPDES discharge into the environment.

3.2.2 The proposed system shall process wastewater at flow rates at least from 75 gpm to 200 gpm.

3.2.3 During peak workload periods, the proposed system shall be operated continuously, 24 hours per day, seven days per week. The system provided shall process wastewater without interruption while loading consumable supplies, during change of influent sources or to discharge and process waste by-products.

3.3 Operating Environment

3.3.1 Unless stated elsewhere herein, the following requirements apply to all equipment provided. Additional operating environment requirements are included as part of specific components of the OWTS System 

3.3.2 The enclosure and all equipment located exterior to the enclosure, shall be suitable for operation in an outdoor marine industrial environment, at variable temperatures from 23ºF to 85ºF dbA/65ºF wb, in a salt and dust laden atmosphere, combined with wind driven rain, sleet and/or snow.

3.3.3 Equipment located inside the enclosure shall be suitable for operation in a marine industrial environment, at variable temperatures from 40ºF to 85ºF dbA/65ºF wb, in a salt and dust laden atmosphere subjected to periods of direct water spray unless specifically excluded.

3.3.4 Equipment located exterior to the enclosure shall be designed in accordance with the International Building Code (IBC) 2006.  See Washington state, “Puget Sound NSY” in the Unified Facilities Criteria (UFC) 3-310-01, for site-specific load data.

3.3.5 All equipment (interior and external) shall be designed in accordance with the International Building Code (IBC) 2006.  See Washington state, “Puget Sound NSY” in the Unified Facilities Criteria (UFC) 3-310-01, for site-specific load data.
3.3.6 Corrosive Environment

3.3.6.1 The proposed equipment will be operating in a corrosive industrial environment due to the effluent being processed (Table 1) and the process chemicals.

3.3.6.2 Corrosion prevention comprised of stainless steel, bronze, and aluminum construction shall be used where applicable.

3.3.6.3 All effluent and potable water piping, pumps and valves shall be corrosion resistant.

3.3.6.4 Unless otherwise stated, all processing tanks shall be constructed from corrosion resistant material or coated ASTM A36 carbon steel. Where coated ASTM A36 carbon steel is selected, the carbon steel thickness shall be ¼-inch or greater.

3.3.6.5 All ventilation hoods, ductwork and associated parts shall be constructed from corrosion resistant material.

3.3.7 Load Bearing Limits - Equipment, equipment assemblies, and process supplies shall not exceed 600 lb/ft2 ground bearing pressure in their fully loaded and operational state.

3.3.8 Crane Clearance Envelope

3.3.8.1 To allow for the safe operations of traveling portal cranes, the Contractor shall not place equipment or temporary structures in any way, which would affect the working envelope of traveling portal cranes.  Each site location plan is provided with the portal crane restrictions (envelope) for that site. Minimum clearances for working envelopes are:

3.3.8.2 Side clearance:  a minimum of two inches between the end of the crane and side obstructions (building columns, knee braces, walls) assuming crane is skewed in the worst case situation on the runway rails.  Piping, electrical conduits and other outside protrusions shall not reduce this clearance.

3.3.8.3 All crane tracks have yellow lines on each side of the tracks to identifying the safe zone for crane operations and travel. No vehicles or equipment shall be placed within this zone

3.3.8.4 After final assembly, no equipment or structure shall project into any part of the crane envelope.

3.3.9 Known Hazardous Material

3.3.9.1 The Government is responsible for informing the Contractor of any asbestos or other hazardous substances associated with this contract.

3.3.9.2 The areas of concern were surveyed and the following hazardous substances were identified:

3.3.9.3 No Hazardous material has been detected.

3.4 Government Provided Single Point Utility Connections

3.4.1 Compressed air, fresh water, electrical power, and effluent shall be provided to the OWTS through single point connections indicated and identified in the site layout plan and Figure 1 below.

3.4.2 Electrical - Primary electrical power shall be provided to the OWTS from the government provided 600 AMP, 460 VAC (+5%), three-phase, 60 Hz, single power source.

3.4.3 Compressed air - Compressed air shall be provided to the OWTS from the government providing 300 CFM @ 100 psig pneumatic single source connection as identified in Figure 1.

3.4.4 Fresh Water - Fresh water shall be provided to the OWTS from the government provided 80-psig dynamic pressure single source connection as identified in Figure 1.

3.4.5 Sanitary Sewer – Access to the sanitary sewer shall be provided to the OWTS from a government provided 4-inch ANSI B16.5 class 150-flange connection connection as identified in Figure 1.  Caution: 60-psig backpressure can be expected.
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3.5 GENERAL EQUIPMENT REQUIREMENTS

3.5.1 Standard, Off The Shelf Components

3.5.1.1 All materials and parts comprising the system shall be new, of current design and manufacture, and shall not have been in prior service except as required for factory testing.

3.5.1.2 Standard, off the shelf components with proven reliability shall be used to increase performance reliability and reduce costs.

3.5.1.3 The equipment shall be one of the manufacturer’s current production models which, on the day this solicitation is issued, has been designed, engineered and sold, or is being offered for sale through advertisements or manufacturer’s published catalogs or brochures.  Products such as a prototype unit, pre-production model, or experimental unit DO NOT qualify as meeting this requirement.

3.5.1.4 The equipment shall be complete, so that when connected to the utilities identified herein, it can be used for the function for which it is designed and constructed.

3.5.2 Personnel Safety And Health Requirements

3.5.2.1 All machine parts, components, mechanisms, and assemblies furnished on the unit shall comply with all specific requirements of “OSHA Safety and Health Standard (29 CFR 1910), General Industry” that are applicable to the equipment itself.

3.5.2.2 Covers, platforms, guardrails, belt guards, and other safety devices shall be provided for all parts of the equipment that present a safety hazard.

3.5.2.3 The safety devices shall prevent unintentional contact with the guarded part.

3.5.2.4 The safety devices shall not interfere with the operation or maintenance of the equipment.

3.5.2.5 The safety devices shall be removable to facilitate inspection, maintenance and repair of the part.

3.5.2.6 Drum dollys shall be provided for all chemical drums used.  A complete spare set of drum dollys shall also be provided to facilitate chemical change outs.  The facility shall provide adequate ramps, etc. to easily roll chemicals into place for operations.  Horizontal pushing forces shall not exceed 50 pounds.
3.5.2.7 All appropriate OSHA ergonomic guidelines shall be followed.  This includes OSHA’s guidelines for shipyards.

3.5.2.8 Additional safety and health requirements shall be as specified in other paragraphs of this specification.

3.5.3 Audible Noise Levels

3.5.3.1 The peak audible noise emitted by the total system, to include the equipment itself and any auxiliary or support equipment required and considered part of the system, shall not exceed 84 decibels at the operators work position, nor at any other point at a distance of three feet from the equipment, as measured on the “A” weighted scale of a standard sound level meter under all operating and service conditions.

3.5.4 Environmental Protection

3.5.4.1 The equipment shall be designed and constructed so that during the operation, service, transportation and storage conditions described herein including final disposal, the equipment shall comply with all applicable Environmental Protection Agency (EPA) and Occupational Safety and Health Agency (OSHA) and State of Washington Department Of Ecology (WDOE) restrictions for materials classified as hazardous to the environment in effect on the date of the contract.

3.5.4.2 The equipment described herein shall not contain or emit material hazardous to the ecological system as prescribed by federal, state and local statutes in effect at the point of installation.

3.5.5 Hazardous Material Exclusions
3.5.5.1 Supplies being used in the performance of this contract, or materials being provided as part of the equipment shall be free of known hazardous materials.

3.5.5.2 Hazardous materials shall not be brought on site without prior approval of the Contracting Officer.

3.5.5.3 Hazardous materials not needed for this project are prohibited.

3.5.5.4 Definitions of hazardous materials are specified in the latest version, including revisions adopted during the term of the contract, of Federal Standard No. 313.

3.5.5.5 Notwithstanding any other hazardous material usage permitted in this contract, radioactive materials or instruments capable of producing ionizing radiation as well as materials which contain asbestos, mercury, cadmium, lithium, methylene chloride, lead or polychlorinated biphenyl’s (PCB’s) are prohibited.

3.5.5.6 Class I Ozone Depleting Substances as defined in 40 CFR Part 82 shall not be used in the performance of this contract, or be provided as part of the equipment.

3.5.5.7 Exceptions to the prohibition of these materials must be referred to the Contracting Officer in writing, for consideration prior to contract award.

3.5.6 Material Safety Data Sheets (MSDS)

3.5.6.1 In accordance with FAR 23.3, offerors and contractors are required to submit Material Safety Data Sheets (MSDS’s) whenever the supplies being acquired or supplies used during performance are identified as hazardous materials.

3.5.6.2 Hazardous Materials shall include any material, by virtue of its potentially dangerous nature (e.g., toxic, flammable, corrosive, oxidizing, irritating, sensitizing, reactive), that requires controls in its use, packaging, handling, storage, or stowage, to assure adequate safety to life and property.  This definition is intended to apply to proprietary industrial, commercial, or locally prepared blends, mixtures, formulations, or compounds of gases, liquids, and solids intended for use at the job site.

3.5.6.3 Any other material that has been designated by a Government technical representative as potentially hazardous and requiring safety controls shall also be supplied with a MSDS.

3.5.6.4 MSDS’s shall be available at work sites where materials are being used.

3.5.7 Painting

3.5.7.1 Surfaces shall be painted in conformance with the manufacturer’s standard practices and good workmanship.

3.5.7.2 Painting shall result in a highly wear-resistant finish that guarantees continued protection to the surfaces covered against the specified environment under all service conditions.

3.5.7.3 Metal preparation and paint coats shall be applied to permit five years of industrial use without the need for repainting. 

3.5.7.4 The manufacturer’s standard color shall be provided.

3.5.7.5 Lead base or chromium base paints are prohibited.

3.5.8 Caution - Warning Plates

3.5.8.1 Corrosion resistant “Caution” or “Warning” plates shall be securely attached to the equipment in visible locations, with any safety precautions to be observed by the operator or maintenance personnel permanently marked on the plates.

3.5.9 Identification Plate

3.5.9.1 An identification plate shall be furnished with the equipment.

3.5.9.2 A nameplate shall be affixed to each major component of the system showing the manufacturers name, equipment model, year of manufacture, and any other pertinent information for identifying the part as a unique component of the system.

3.5.10 Controls and Instrumentation
3.5.10.1 Operator controls, instrumentation and indicators shall be mounted convenient to operating personnel.
3.5.10.2 Controls shall be fitted with suitable handles, pushbuttons, or control knobs, as applicable.
3.5.10.3 All push buttons, control switches, and indicator lights shall be clearly identified with suitable corrosion resistant nameplates.  The letters on the nameplates shall be a minimum of 3/16 inches height.
3.5.11 Electrical Conductors and Equipment

3.5.11.1 OSHA Approved  - The equipment specified herein and it's component parts shall be in compliance with the applicable OSHA regulations and be listed by one of the OSHA accredited laboratories or approved in accordance with CFR Title 29, Chapter XVII, Part 1910 and installed in accordance with applicable NEC/NFPA requirements.

3.5.11.2 REPORTS, TEST AND EVALUATION.

3.5.11.2.1 This report documents the results of all tests performed, provides an assessment of the equipment performance for compliance with the contract requirements, and forms a basis for recommending a safety certification.  The report, test and evaluation shall be a composite of those inspection requirements specified in the contract.  The report shall be prepared in an orderly manner to clearly and accurately set forth the collected data and conclusion resulting from these inspection requirements, opinions and subjective conclusions shall be clearly identified.  The report shall include, but is not limited to, the following:

3.5.11.2.1.1 (1)
List of all tests performed and by whom witnessed

3.5.11.2.1.2 (2)
List of data used for evaluation

3.5.11.2.1.3 (3)
Tabulation of all discrepancies related to specification performance requirements

3.5.11.2.1.4 (4)
Description of limitations revealed by data utilized

3.5.11.2.1.5 (5)
Actions taken to mitigate each discrepancy and limitation.

3.5.11.2.1.6 (6)
Recommendations for subsequent actions

3.5.11.2.1.7 (7)
Summary conclusions

3.5.11.2.1.8 (8)
Manufacturer Certification that equipment has been manufactured and installed to OSHA CFR 1910.399 (per definition of ‘acceptable’).

3.5.11.3 All electrical conductors and equipment shall be installed in accordance with applicable NEC requirements for “wet” direct water spray environment.

3.5.12 Energy Isolating Devices

3.5.12.1 The equipment shall be provided with energy isolating devices (e.g., power switches, safety switches, circuit breakers, valves) that protect personnel from the release of hazardous energy.

3.5.12.2 In new panel board(s), all circuit breakers shall be provided with padlock handle attachments (PHA).  In order to comply with 29 CFR 1910.147.  The installer shall obtain from the manufacturer of that panel board, a designed “Padlock Handle Attachment” device that is integral to the panel board.

3.5.12.3 The devices shall be designed and manufactured such that they can be padlocked in the user-selected position (ON or OFF, OPEN or CLOSED) to prevent inadvertent or unauthorized change.

3.5.12.4 All energy isolating devices installed or modified shall be capable of being locked by being integral to the equipment installed. This includes both mechanical and electrical devices.

3.5.12.5 An energy-isolating device shall be installed as the first energy control device on all major components of the system such that the component can be isolated at the component level.

3.5.13 Electrical Components

3.5.13.1 Motors, starters, relays, switches, and wiring, shall conform to and be located in accordance with the applicable NFPA, NEMA, and ANSI standards for the intended application. 

3.5.13.2 All control panel(s) shall be pre-wired and provided with terminal strips clearly identified by numbers corresponding to numbers used in the electrical schematics.

3.5.13.3 All intra-panel wiring connections shall be made via terminal strips.  Wire nuts or crimped connections are not acceptable.

3.5.13.4 Industrial Control Panels – Industrial control panel(s) shall be marked and labeled in accordance with UL 508A.

3.5.13.4.1 The minimum acceptable short circuit current rating (SCCR) shall be 10,000 amperes RMS.

3.5.13.5 Over-Current Protection
3.5.13.5.1 All electrical components shall be fuse or circuit breaker protected in each phase conductor for AC circuits and both DC circuit conductors.

3.5.13.5.2 Overloads, fuses and circuit breakers shall be coordinated for maximum component protection and minimum circuit disruption.

3.5.13.6 For fused circuits - Fuses shall be dual element, time delay, current limiting type (Bussman LPJ-200SP or equivalent)

3.5.13.7 Motors

3.5.13.7.1 Motors shall be rated for continuous duty.

3.5.13.7.2 Motors shall be equipped with ball bearings of the sealed and permanently lubricated type.

3.5.13.7.3 All electrical motors shall meet NEMA-MG1 requirements.

3.5.14 Control Circuits

3.5.14.1 Main and auxiliary control circuits shall operate on a circuit of 115 volts or less derived from isolation transformer integral with the equipment.

3.5.15 Bonding/Grounding

3.5.15.1 All exposed, non‑current carrying metal parts shall be maintained at common, zero ground potential. None of the primary circuits in the equipment shall be connected to ground.

3.5.15.2 A grounding stud/lug shall be provided as a means for grounding the equipment.

3.5.15.2.1 All exposed non-current carrying metallic components shall be bonded together and connected to an equipment grounding terminal bar at the main disconnecting device.

3.5.15.2.2 All bonding and grounding shall be in accordance with Article 250 of the National Electrical Code (NFPA-70).

3.5.15.2.3 Branch circuits and feeders shall utilize a separate copper equipment grounding wire sized according to table 250.122, National Electrical Code (NFPA-70).

3.5.15.2.4 Equipment connected to feeders/branch circuits shall be bonded and grounded through the equipment grounding conductor and need not be directly connected to the main grounding terminal in the main disconnecting device.

3.5.15.2.5 For cord connected equipment, a NEMA type grounding plug that effectively grounds the equipment for the safety of personnel shall be acceptable in lieu of a ground stud or lug on the equipment.
3.5.16 Welding

3.5.16.1 All welds identified as structural shall be performed in accordance with the workmanship and qualification requirements of AWS D1.1 Structural Welding Code.

3.5.16.2 An AWS qualified inspector shall visually inspect at least 30% of the welds identified as structural.

3.5.16.3 Welding Procedure Specifications, Procedure Qualification Records, Welder and Welder Operator Qualifications Test Records and inspector qualifications documents shall be available for review upon request for welds identified by the manufacturer as structural.

3.5.16.4 Non-structural welds used for attachment of accessories shall conform to AWS D1.1, 3.6 Weld Profiles.

3.5.17 Lifting Pads

3.5.17.1 Design - All lifting pads and supporting framework provided shall be designed to a 3 to 1 or greater safety factor based on material yield strength or a 5 to 1 or greater safety factor based on ultimate strength, whichever is the lowest design stress.

3.5.17.2 Allowable shear stress shall be .577 x Yield Strength / 3.

3.5.17.3 The “design load” shall be calculated as the weight of the component, plus 10%, distributed diagonally to two of four lifting pads. Pad design loads shall reflect a load increase from a lifting pendant angle of 60 degrees above the horizontal plane. A spreader bar may be incorporated as part of the lifting design.

3.5.17.4 All lifting pads shall be tested and labeled per 4.3.2
3.5.18 Precision Measuring Devices (PMD)
3.5.18.1 Precision Measuring Devices (PMD) are defined as any item having the required accuracy to make, record, or generate measurements that demonstrate conformance of a device or system to specific requirements (quantitative measurement), and upon whose measurement decisions are based to accept, reject, adjust, repair or replace the device or system being tested.

3.5.18.2 Accuracy Requirements For PMD’s:

3.5.18.2.1 All liquid level sensors shall have a fluid level accuracy of +/- 1/4-inch.

3.5.18.2.2 Flow meters shall have an accuracy of +/- 1% full-scale reading.  Full-scale reading shall not exceed 300 gpm.

3.5.18.2.3 Flow totalizers shall have an accuracy of  +/- 100 gallons.

3.5.18.2.4 pH sensors shall have an accuracy of +/- 0.01 pH. 

3.5.18.2.5 Conductivity meters shall have an accuracy of +/- 1% full-scale reading.  Conductivity meter shall have a range from 9 to 200 mS/cm.

3.5.18.3 Calibration

3.5.18.3.1 All PMD, gages or other measuring devices shall be provided factory calibrated and ready for use. Prior to, at the time of delivery or completion of installation, the contractor shall calibrate all Precision Measuring Devices using equipment certified traceable to the National Institute of Standards and Technology.

3.5.18.3.2 Pressure gauges shall be designed for calibration and shall be in the Imperial (U.S.) system of measurement.

3.5.19 New Developments  - If, during the contract period, any new developments are generated that would improve the efficiency, accuracy or productivity of the machine and its related equipment or would decrease its operation costs, the contractor shall immediately notify the Contracting Officer, in order that the new developments may, at the Government’s option, be included in the equipment being purchased herein.  All reports of such developments shall be addressed to the Contracting Officer.
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3.6 SELF-FRAMING RELOCATABLE WEATHER ENCLOSURE

3.6.1 Design – The self-framing, relocatable, pre-engineered steel structured panel enclosure shall meet the following requirements:

3.6.2 Minimum Inside Plan Dimensions

See Figure 2 Site Plan

3.6.3 Maximum Outside Plan Dimensions:

See Figure 2 Site Plan

3.6.4 Nominal Inside Eve Height


19-feet

3.6.5 Minimum Inside Clear Volume

31-feet wide by 44-feet 






long x 19-feet high

3.6.6 End Wall Configuration


Contractor Standard

3.6.7 Exterior Sheeting (Profile and Gauge)
Contractor Standard

3.6.8 Exterior Finish



Unpainted Galvanized

3.6.9 Interior Finish




Panel Frames Contractor 






Standard Primer Paint Coat

3.6.10 Gutters & Downspouts


Contractor Standard

3.6.11 Structural Design:

3.6.11.1 Model Building Code



2006 International Building 






Code and UFC 3-310-01
3.6.11.2 Snow Load


See Washington state, “Puget Sound NSY”




 in the Unified Facilities Criteria (UFC) 3-




310-01, for site-specific load data.
3.6.11.3 Roof Live Load



5 psf

3.6.11.4 Wind Load


See Washington state, “Puget Sound NSY”




 in the Unified Facilities Criteria (UFC) 3-




310-01, for site-specific load data.
3.6.11.5 Seismic


See Washington state, “Puget Sound NSY”




 in the Unified Facilities Criteria (UFC) 3-




310-01, for site-specific load data.
3.6.12 Personnel Doors (No. & Size)

(4 minimum) 3-feet 0-inch 






wide by 6-feet 8-inch high 

3.6.13 End wall Equipment Door (No. & Size)
(2 total) 12-feet minimum 






wide by 19-feet high (R-8 or 






greater)

3.6.14 Factory Installed Rigid Insulation (Walls)
R-8 or greater

3.6.15 Factory Installed Rigid Insulation (Roof)
R-8 or greater

3.6.16 Ventilation (No. & Size)

3.6.16.1 (2 total) 2-feet by 2-feet intake louver with motorized damper (110VAC) in one end wall interlocked to open with exhaust fan operation opposite end wall.

3.6.16.2 (2 total) 1,400-cfm exhaust fan (110VAC) in one end wall with interlock to open intake louvers in opposite end wall.  Exhaust fan is to be located as high as practical.

3.6.17 Heating
3.6.17.1 Heat load calculations shall be completed to size the heaters to meet the 2006 International Building Code for human occupancy.  All heating loads due to air exhaust systems shall also be included in the heat load calculations.
3.6.17.2 Electrical heater(s), 480VAC/3 phase heaters, shall be installed at 8-feet, or higher, above the floor and provide uniform heat control throughout the enclosure.  

3.6.17.3 Each heater shall be installed with an individual user accessible 40°F to 90°F thermostat control.

3.6.18 Structural

3.6.18.1 General – The term self-framing panels as used herein means factory fabricated units of exterior metal sheeting, structural frame and rigid insulation.

3.6.18.2 Panels shall be designed for simple expedient field assembly.

3.6.18.3 The enclosure shall be furnished unassembled and shall include all necessary self-framing structured panel components, concrete slab anchor tie-downs, and other materials required for the complete assembly as specified herein.

3.6.18.4 With the exception of flashing and end caps, using self-tapping screws at the building site to assemble the exterior sheeting, the structure and the insulation, is not acceptable.

3.6.18.5 All material used in the construction of the enclosure shall have a flame spread index of not more then 25 when tested in accordance with ASTM E84.

3.6.18.6 Roof slope shall be 4-inch rise per 12-inch of run or better.

3.6.18.7 Enclosure shall be designed to allow simple and easy dismantling, repacking, reshipping and reassembling at other locations after the original installation.

3.6.18.8 Structural steel sections and welded plate members shall be designed in accordance with AISC, “Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings.”

3.6.18.9 Cold formed structural members and exterior coverings shall be designed in accordance with AISI, “Specifications for the Design of Cold-Formed Steel Structural Members.”

3.6.18.10 The structure shall have all seals necessary to prevent water from entering the enclosure.

3.6.19 Loadings
3.6.19.1 The enclosure provided shall withstand the dead load and the live loads specified in 3.6.11, as well as, the combination of these loads as set forth in the International Building Code and UFC 3-310-01.

3.6.20 Seismic and Wind Restraint
3.6.20.1 The structural design of the enclosure shall be such that it can be secured to a steel reinforced concrete equipment slab to withstand seismic and wind loading conditions identified in 3.6.11.  The contractor shall provide and install the anchor tie down system.

3.6.21 Self-Framing Wall and Roof Panels
3.6.21.1 Wall and roof panels shall be pre-engineered as self-framing and fabricated as integral units of panel sheeting on structural steel framework.

3.6.21.2 The enclosure shall consist of self-framing structured panels with snug fitting anti-siphon side lapping edges.

3.6.21.3 The structural steel panel framework shall be factory fabricated pre-engineered, self-framing modular panels.

3.6.21.4 When possible, the panel framework shall be symmetrically punched so there are no top, bottom, left or right orientations.

3.6.21.5 The enclosure will include a minimum of 4 translucent roof panels at least 32 square feet each to allow for ambient light to enter.

3.6.22 Exterior Sheeting
3.6.22.1 Sheeting shall be factory attached to the structural panel framework along all four-panel edges and intermediately along all cross-members.

3.6.22.2 Systems that require field attachment of sheeting to structural framework are not acceptable.

3.6.23 Painting

3.6.23.1 Framing – All structural framing members shall be cleaned to remove all dirt, grease, oil and loose mill scale and given a coat of primer.

3.6.23.2 Exterior – Wall and roof panel exterior sheeting are not required to be painted but if not painted, they shall be galvanized.

3.6.24 Insulation

3.6.24.1 Rigid insulation, with the thermal resistance rating as identified in 3.6.14 & 3.6.15, shall be factory installed permanently in wall, roof, and gable panels with aluminum foil facing exposed to the interior of the enclosure.

3.6.24.2 The rigid insulation shall meet the burning characteristic requirements of NFPA 5000 

3.6.24.3 The insulation shall also have successfully passed the Room (Enclosed Corner) Test as defined by International Conference of Building Officials (IBO).

3.6.24.4 The insulation shall be approved by Factory Mutual Research (FM) for use as exposed interior insulation subject to the conditions described in Factory Mutual Research Report Serial No. JIG. 0G6A5.AM.

3.6.25 Personnel Doors

3.6.25.1 Personnel doors shall be hollow core steel type.

3.6.25.2 Doors shall be 36-inch wide by 80-inch tall fabricated from 18 gauge steel with three hinges and one lockset provided.

3.6.25.3 The lockset shall be a stainless steel light commercial type with key outside and turn button inside.

3.6.25.4 The framework shall consist of 16 gauge cold rolled steel, one piece welded construction.

3.6.25.5 The door and hinges shall be painted with rust inhibitive primer, pre-installed in a modular panel, complete with threshold.

3.6.25.6 Each door shall include a window in the top half.  The window shall be maximized in size.

3.6.25.7 Each exit shall be labeled with an illuminated interior exit sign above the door.

3.6.26 End-wall Roll-up Doors

3.6.26.1 Motorized roll-up doors with manual over ride shall be constructed from two-sided galvanized steel slats with formed in place to fill all voids with polyurethane foam (or equal) to achieve a maximum U-value of .11 Btu/(hr-ft2-°F).

3.6.26.2 The end-wall roll-up door assembly shall be comprised of the following features:  continuous steel pipe axle, structural steel support bracket, roll formed galvanized steel door guides, bulb type cushion astragal fitted to a rigid bottom steel angle.

3.6.26.3 The vertical track shall be mounted to a steel casing with enclosure color matched trim kit supplied (unpainted galvanized steel).

3.6.26.4 The roll-up door shall be 12-feet minimum wide and 19-feet high.
3.6.26.5 The roll-up door shall resist a wind load of 20-psf.

3.6.26.6 The roll-up door shall be unpainted galvanized steel or primer coated.

3.6.26.7 The motorized roll-up door shall be provided with a door operator control that meets the requirements of UL 325.

3.6.26.8 The roll-up doors shall be powered by 110VAC.

3.6.27 End-wall Intake Louvers (2)

3.6.27.1 Two (2) 2-foot by 2-foot motorized intake dampers shall be mounted in one end wall.

3.6.27.2 The intake dampers shall be interlocked with exhaust fans in opposite end wall to open when exhaust fans are energized and close when exhaust fans are secured.

3.6.27.3 The intake louvers shall be installed in panels as low as possible and symmetrical about the roll-up door.

3.6.27.4 The motors shall by powered by 110VAC

3.6.27.5 The motors and wiring shall be rated for use in wind driven rain.

3.6.28 End-wall Exhaust Fans (2)

3.6.28.1 Two (2), two speed, 1,400 cfm exhaust fans shall be mounted in the end wall of the enclosure opposite the intake louvers above.

3.6.28.1.1 The exhaust fans shall be interlocked with the intake louvers to operate from a 40°F to 120°F (nominal range) thermostat with on/off override.

3.6.28.1.2 The exhaust fans shall be installed in panels as high as possible and symmetrical about the roll-up door.

3.6.28.1.3 The motors, thermostat, and wiring shall be powered by 110VAC.

3.6.28.1.4 The motors, thermostat, and wiring shall be rated for use in wind driven rain.

3.6.29 Gutters and Downspouts

3.6.29.1 The contractor shall install gutters and downspouts on both sides of enclosure.

3.6.29.2 The material and construction shall be the manufacturers standard product.

3.6.30 Interior Lighting
3.6.30.1 The enclosure shall be provided with electrical lighting providing 50 foot-candles at the control panels and operating equipment and 30 foot-candles for all other areas.

3.6.30.2 Lighting control shall be provided via light switches located at each personnel door.

3.6.31 Exterior Lighting
3.6.31.1 The enclosure shall be provided with exterior electrical lighting providing 50 foot-candles or greater luminous mounted above each roll-up door.

3.6.31.2 Lighting control shall be provided via light switches located at each personnel door.

3.6.32 GFI Duplex Outlets
3.6.32.1 Eight (8), 120VAC/1 phase, NEMA 4, GFI duplex outlets shall be located equally spaced on each inside wall between 24-inch and 36in above floor level.

3.6.33 Utility Penetrations
3.6.33.1 Twenty one (21), 6-inch ID penetrations shall be installed in  the enclosure at location(s) as identified in Figure 2.  The penetrations shall extend a minimum of 3 inches outside the enclosure wall.  The unused penetrations will be capped off, and the used ones will be sealed around the piping through them.
3.6.34 Fall Protection System
3.6.34.1 Design and install a rigid horizontal lifeline system along the South side of the enclosure.
3.6.34.2 DEFINITIONS

3.6.34.2.1 Shuttle - A stainless steel lanyard coupler device attached to the support to allow the user easy and uninterrupted navigation of the fall arrest system.

3.6.34.3 SYSTEM DESCRIPTION

3.6.34.3.1 Design and provide a continuous fall protection system along the South side of the enclosure.  The fall arrest system shall provide continuous hands free operation.  The system shall provide secure anchorage to arrest a fall by the users. All components shall be included, so as to provide a complete and fully operational system.

3.6.34.3.2 The fall Arrest System shall consist of the following:

3.6.34.3.2.1 Shuttles able to be hooked and unhooked at any point.  The shuttles provided shall be compatible with existing fall protection harnesses.
3.6.34.3.2.2 Brackets and supports attached to the structure with appropriate anchors of proper size to adequately support the intended load.

3.6.34.4 FALL PROTECTION SYSTEM DESIGN

3.6.34.4.1 Design a continuous fall arrest system in accordance with the required advisory provisions of 29 CFR 1926.502 and ANSI Z359.1. Each individual rigid horizontal lifeline shall be designed for Self Retracting Lanyards.
3.6.34.4.2 The horizontal fall arrest system shall be designed, fabricated, and installed to withstand two times the horizontal and vertical loads calculated by the manufacturer in a worst case fall scenario.

3.6.34.4.3 System layout, design analysis, and calculations shall be prepared and sealed by a professional engineer registered in the State of Washington.  The engineer shall be employed as a full time fall arrest systems designer.  The engineer shall have a minimum of three years experience in design fall arrest systems.
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TABLE 1

Metal Bearing Oily Waste Water Contaminants and Concentrations

	Contaminants
	Concentration  mg/L

	
	Normal
	Recorded High

	1.  Total Suspended Solids (TSS)
	400
	1,440

	2.  Total Dissolved Solids (TDS)
	12,480
	16,620

	3.  Chemical Oxygen Demand (COD)
	10,155
	66,000

	4.  Total Organic Carbon (TOC)
	2,310
	19,040

	5.  Total Phosphorus
	3.50
	3.90

	6.  Biological Oxygen Demand (BOD)
	3,300
	>14,000

	7.  Oil and Grease (O & G)
	146.0
	12,900

	8.  Total Petroleum Hydrocarbon (TPH)
	73.0
	6,450

	8.  Phenols
	0.19
	5.40

	9.  Cu
	1.42
	1,230

	10.  Cd
	0.02
	0.61

	11.  Cl-
	8,317
	9,742

	12.  Ag
	0.023
	1.44

	13.  Ni
	0.98
	100.0

	14.  Mn
	0.63
	3.00

	15.  Pb
	0.10
	3.36

	16.  As
	.006
	0.018

	17.  Ba
	0.014
	3.30

	18.  SO42-
	918
	1,290

	19.  Fe
	10.7
	46.0

	20.  Sulfide
	8.80
	10.0

	21.  Ca
	130
	172.5

	22.  Na
	3,585
	5,000

	23.  Zn
	1.36
	97.0

	24.  Total Toxic Organic (TTO)**
	0.238
	8.10

	25.  Ammonia
	6.95
	68.0

	26.  Chlorine
	0.21
	1.60

	27.  Surfactants
	--------
	0.807


+ **TTO:  Summation of benzene, chloroform, ethyl benzene, methylene chloride, tetrochloroethane, and toluene

TABLE 2

Metal Bearing Oily Waste Water POTW and NPDES discharge limits

	Contaminant
	Concentration  mg/L

	
	POTW (1)
	NPDES (2)

	1.  Total Suspended Solids (TSS)
	30.0
	30.0

	2.  Oil and Grease (O & G)
	No Requirement (3)
	10.0

	3.  Total Toxic Organic (TTO)(4)
	2.13
	2.13

	4.  Total Petroleum Hydrocarbon (TPH)
	15.0
	10.0

	5.  Cu
	0.05
	0.01

	7.  Ni
	0.10
	0.05

	9.  Zn
	0.10
	0.05

	10.  pH
	6.0 < X < 9.0
	6.0 < X < 9.0


(1) The values for the POTW column will be tested using oily water.

(2) The values for the NPDES column will be tested using water from the dry dock floor.

(3) No requirement because oil and grease are not present in ship’s oily waste bilge water in quantities that impact Publicly Owned Treatment Works (POTW).
(4) TTO is the summation of all quantifiable values greater than 0.01 mg/L for each of the compounds listed in 40 CFR Part 413.02(i).

3.7 CHEMICAL PRECIPITATION WASTE WATER TREATMENT EQUIPMENT

3.7.1 It is the governments intent that the water treatment system provided be based on the chemical precipitation method and the equipment technology described as the Option 1 system in EPA-821-B-03-001, Chapter 9.
3.7.2 Figure 3 is a schematic representation of the key components of a Chemical Precipitation Waste Water Treatment System.

3.7.3 General Design and Operation:

3.7.3.1 Description of Treatment Operation – the following describes an OWTS chemical treatment operation commencing with oily wastewater in the storage tank and concluding with discharge to the Public Owned Treatment Works (POTW) or NPDES discharge to the environment as applicable.

3.7.3.1.1 The wastewater system shall draw water from the 20,000-gallon tanks via pneumatic diaphragm pumps with suction side straining through duplex strainers. The diaphragm pumps shall discharge into an oil/water separator that incorporates coalescing plates to reduce equipment footprint. After the oil water separator, the effluent shall be routed to the first stage of chemical treatment incorporating Hydroxide Precipitation for metals removal using Caustic Soda (NaOH). Following Hydroxide precipitation, the effluent is routed to the next tank for oil emulsion breaking using a cationic polymer. If Cadmium or Chromium is detected in a 20,000 gallon holding tank, chemical addition designed to remove Cadmium or Chromium shall also be added to this tank. After oil emulsion breaking, the effluent is routed to the next tank to initiate rapid particle flocculation using anionic polymer addition. Following anionic polymer addition the effluent shall be routed to a precipitation tank incorporating inclined clarification plates or better to enhance precipitation of flocculent. After precipitation is allowed to occur, a centrifugal pump draws off the clarified effluent. The effluent shall be discharged through a particulate filtration assembly consisting of at least two filter vessels in series and of decreasing particle filtering size.  The last filter will have pore size of 2 micron or smaller, e.g., a two filter system consisting of a 20-micron and a 2-micron filter bags.
3.7.3.1.2 Following final filtration, the effluent is discharged to the POTW sewer or it is routed through polishing technology, as described in section 8.5.3 of EPA-821-B-03-001, for additional processing and NPDES discharge to the environment.

3.7.3.2 The following describes the sludge dewatering operation commencing with sediment collected in the oil/water separator and the gravity clarifier tank concluding with filer press discharge.

3.7.3.2.1 Sludge accumulated in the bottom of the oil/water separator and sludge accumulated in the bottom of the gravity clarifier tank shall be collected and routed to a mixing tank to be slurried with Diatomaceous Earth (DE) followed by subsequent dewatering through a filter press. Filtrate from the pressure filter shall be routed back to a 20,000-gallon storage tank or to the sludge-conditioning tank.

3.7.4 General Performance Requirements

3.7.4.1 The equipment shall not produce more then one pound of dry waste per 100 pounds of influent treated.  Settleable solids originally present in the influent stream shall not be considered part of the one pound.

3.7.4.2 The system shall require only a single fully trained person to operate the system at its maximum output capacity.

3.7.4.3 The system shall maintain discharge quality during the intermittent operations that occur when switching influent sources.

3.7.4.4 The system shall be started and fully operational within 30 minutes or less following a system shutdown lasting 24 hours or more.

3.7.4.5 The systems shall, without operator interaction, prevent liquid loss from any system tank or component and prevent overflows or spills in the event of power failure.

3.7.4.6 All liquid flow into and out of the system shall stop upon main power shut-off or power failure.

3.7.5 Operating Environment

3.7.5.1 An assembled enclosure to house the Waste Water Treatment Equipment shall be provided as part of this contract. All major components of the Waste Water Treatment Equipment shall be installed inside this enclosure. See Figure 2 and 3.6 for details on the enclosure.

3.7.5.2 When fully operational, the installed equipment shall not take more than a 22-foot wide by 32-foot long area within the enclosure.

3.7.5.2.1 Support piping and utility connections are exempt from this requirement provided personnel walk ramps are installed over any piping 8 inches or less above grade.

3.7.5.3 The height of the installed equipment shall determine the height of the enclosure but in no case shall the clear interior height be less the 19-feet above grade.

3.7.6 General Equipment Assembly

3.7.6.1 Skid Mounted
3.7.6.1.1 The Waste Water Treatment Equipment, exclusive of the Waste Water Piping, utility distribution and exhaust ventilation system shall be pre-assembled on modular self-contained skids.

3.7.6.1.2 The individual skids shall be installed on a government provided steel reinforced concrete slab.  Refer to the applicable site layout plan for the size and arrangement of the concrete slab.

3.7.6.1.3 The cofferdam area shall provide a sump pump to remove any equipment or tank leakage.  This water shall be routed back to the 20K tank currently being processed.  Refer to the applicable site layout plan for the size and location of the sump.

3.7.6.1.4 All equipment components including the skid-mounted assemblies shall fit through the 12-foot by 19-foot high enclosure access doors being provided as part of this contract. Refer to the applicable site layout plan for the size and orientation of the enclosure and the doors.

3.7.6.1.5 Each skid shall be pre-wired and pre-plumbed at a contractor facility prior to delivery. Mechanical joints shall be used for all other skid piping and utility connections.

3.7.6.1.6 The assembled weight in pounds of each skid shall be stenciled on two sides of the skid in 1 inch high black lettering.

3.7.6.2 Lifting Pads
3.7.6.2.1 Each skid shall be provided with four gross weight lifting pads meeting the requirements of 3.5.17, suitable for lifting and transporting the skid by crane.

3.7.6.2.2 Placement - Lifting pads shall be located and oriented such that when rigged with equal length pendants, the lift will be level to +/- 3 degrees and the direction of force will be within the plane of the lifting pads, +/- 5 degrees.

3.7.6.2.3 The lifting pads shall be located on the outboard corners of each skid.

3.7.6.2.4 Whenever possible, the lifting pads shall be located above the center of gravity of the component. The component shall be marked with the location of the center of gravity.
3.7.7 Defoaming agent injection
3.7.7.1 The injection point shall be located upstream of the inlet strainers.

3.7.7.2 The defoaming injection system pumps and piping shall meet all of the requirements as identified in 3.7.14.10.
3.7.8 Inlet Valve
3.7.8.1 A 4 inch, ¼ turn ball valve with 4-inch class 150 flat faced flanged ANSI B16.5 connections shall be installed on the pump suction side upstream of the duplex strainer.

3.7.8.2 The valve body, end plugs, and ball stem shall be constructed from 316 SS.

3.7.8.3 The seats and seals shall be constructed from Teflon or other material compatible with constituents identified in Table 1.

3.7.8.4 The valve operation shall be either electric or pneumatic actuator driven and shall be positioned for flow control by a 4-20mA signal from the main control panel.

3.7.8.5 Manual over-ride shall be provided to position the valve in the event of a mechanical failure of the valve.

3.7.8.6 The valve shall interface with the control equipment in 3.7.21 to provide automatic flow control.

3.7.9 Duplex Strainer
3.7.9.1 A duplex strainer with 4-inch class 150 flat faced flanged ANSI B16.5 connections shall be installed on the pump suction side.

3.7.9.2 The strainer design flow rate shall be 200 gpm.

3.7.9.3 The strainer shall be designed such that only one basket at any time will experience the full rated flow.

3.7.9.4 The parallel stand by basket strainer shall be capable of being removed and cleaned while the opposing basket strainer is experiencing full rated flow.

3.7.9.5 All wetted materials including the strainer basket shall be manufactured from stainless steel.

3.7.9.6 The baskets screens with 1/8-inch perforations when clean shall not exceed 1.5-lb/in2 differential pressure.

3.7.9.7 With respect to operational conditions, the strainer differential pressure should not exceed 6 lb/in2 when the strainer perforations are 75% clogged.

3.7.9.8 To ensure sufficient net positive suction head is always available for the pump, a 3-inch diameter or larger differential pressure gage shall be installed that continuously displays the pressure differential of the active strainer basket.

3.7.9.9 The strainer shall be designed such that the diverter valve handle when turned to direct flow through the active strainer basket covers the basket lid impeding accidental removal of the active strainer basket lid.

3.7.9.10 The strainer basket lid and drain shall be operated without the need for hand tools.

3.7.10 Tank Suction Pumps
3.7.10.1 Two pneumatic operated diaphragm pumps shall be installed in parallel to provide a combined flow rate of 200 gpm while consuming no more than 225 scfm of 80-psig compressed air.

3.7.10.2 The tank suction pump shall provide 21-feet or greater of dry suction lift and 30-feet or greater of wet suction lift.

3.7.10.3 The main body of the tank suction pump shall be constructed from aluminum and the diaphragm and seals constructed from Buna-N.

3.7.10.4 The tank suction pump shall pass 3/8 inch diameter solids.
3.7.10.5 The tank suction pump shall operate from 80-psig to 125-psig compressed air continuously.

3.7.10.6 The inlet and outlet discharge connections shall be 3-inch schedule 40 npt.

3.7.10.7 The flow rate of the tank suction pumps shall be user set from the main control panel.  The user shall be able to set the flow rate to any whole number from 75 gpm to 200 gpm.
3.7.10.8 The tank suction pump flow rate shall be maintained by the flow rate measured through the inlet flow meter (3.7.12).

3.7.10.9 Each tank suction pump shall be connected to equipment or piping via hose jumpers per 3.16 and ASTM F1122 quick disconnect fittings.

Note:  A diaphragm pump manufactured by Wilden (Part No. PV15/AAAAA/BNS/BN/BN) or equal, will meet or exceed these requirements for the tank suction pumps.

3.7.11 Surge Dampers
3.7.11.1 Downstream of each tank suction pump, surge dampers shall be installed to reduce pressure fluctuations and enhance parallel pump operation.

3.7.11.2 The surge dampers shall operate from the same pneumatic source serving the inlet pumps.

3.7.11.3 Inlet and outlet discharge connections shall be 3-inch schedule 40 npt.

Note:  A surge damper manufactured by Wilden (Part No. SD3/AAA/NE/40) or equal, will meet or exceed these requirements.

3.7.12 Inlet Flow Meter
3.7.12.1 Downstream of the surge dampers and upstream of the oil water separator, a flow sensor with 4-inch ANSI B16.5, class 150 flat faced flanged end connections shall be installed.

3.7.12.2 The flow sensor and corresponding flow meter shall measure real time flow rates with an accuracy of +/- 1% of the full-scale of the meter. Full-scale shall not exceed 300 gpm.

3.7.12.3 The signal from the flow sensor and processor/meter shall be used by the main control system to regulate the flow rate of the inlet feed pumps in combination with the inlet flow control valve to maintain the user selected final discharge flow rate.

3.7.12.4 The actual flow rate shall be displayed on the main control panel.

3.7.12.5 The flow sensor shall either be capable of being calibrated in place or removed for calibration.

3.7.12.5.1 If a removable flow sensor is provided, a spare flow sensor shall be provided to minimize the amount of time the system is off-line.

3.7.12.6 The flow sensor and the corresponding processor/meter shall meet the requirements for PMD’s (3.5.18).

3.7.12.7 The inlet flow rate of the wastewater treatment equipment shall be maintained within 10% of the operator set flow rate.

3.7.12.8 The operator set flow rate shall be achieved by automatically varying the inlet feed pump speed or automatically throttling the inlet valve.

3.7.12.9 Throttling the inlet valve to the point of inlet pump cavitation is not acceptable.
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3.7.13 Oil/Water Separator 

3.7.13.1 The normal and recorded maximum amounts of oil, grease and other contaminants to be processed by this equipment are identified in Table 1.

3.7.13.2 Oily wastewater to be processed through the separator is comprised of free oil, emulsified oil and settleable solids.

3.7.13.3 The oil/water separator shall remove all free oil 60 microns and larger.

3.7.13.4 The oil/water separator shall be designed for a 200 gallon per minute maximum flow rate.

3.7.13.5 The oil-water separator shall consist of the following components:

3.7.13.6 Main Tank
3.7.13.6.1 The oil/water separator main tank with coalescing parallel plates shall be constructed along the guidance of API 421, Feb 1990, Design and Operation of Oil-Water Separators.

3.7.13.6.2 The tank shall be a self-supporting design with an open top and a removable lid.

3.7.13.6.3 The materials used for tank construction are to be selected for corrosion resistance or coated ASTM A36 carbon steel. Where coated ASTM A36 carbon steel is selected, the carbon steel thickness shall be ¼-inch or greater.

3.7.13.6.4 Referring to Figure 4, the tank shall have five distinct compartments:

3.7.13.7 Inlet Baffle Compartment shall be comprised of an inlet diffusion pipe that will evenly distribute the incoming oily wastewater through out the inlet baffle compartment.

3.7.13.7.1 The inlet baffle shall extend from tank sidewall to tank sidewall and from within 2 inches or less of the main tank lid to below the coalescing plates thus ensuring oily wastewater is diverted up through the coalescing plates

3.7.13.8 Solids Settling Compartment and Oil Coalescing Plate Compartment, located downstream of the inlet baffle compartment, shall be a multifunction chamber that collects settleable solids and removes all free oil globules 60 microns and larger.

3.7.13.8.1 The settleable solids shall be collected in a chamber integral with the water volume transiting through the coalescing plates to collect solids that precipitate from solution due to the reduced water velocity.

3.7.13.8.2 The settled solids compartment shall be sized to permit 24-hour operation at 200-gpm-flow rate without the need to remove solids based on the maximum settleable solids identified in Table 1.

3.7.13.8.3 The bottom of the settleable solids chamber shall be sloped to one side to enhance solids pump down.

3.7.13.8.4 The compartment shall be provided with 2-inch schedule 40 or larger suction pipe extended into the solids chamber low point.

3.7.13.8.5 The 2-inch schedule 40 pipe shall be equipped with a 2-inch adapter x 2-inch npt/f in accordance with ASTM F1122, Type D.

3.7.13.8.6 Based on the parameters in Table 1, a coalescing parallel plate up-flow shall be designed and installed to collect and remove from the oily waste water all free oil globules 60 microns and larger.

3.7.13.8.7 The free oil shall be directed upward to agglomerate on the surface in the free oil removal compartment.

3.7.13.8.8 The oil coalescing plate pack shall be removable to facilitate cleaning.

3.7.13.8.9 A manual air sparge shall be added to the solids settling chamber.

3.7.13.8.10 The air sparge shall be energized when the wastewater treatment plant is not active for reducing anaerobic biological growth.

3.7.13.9 Sludge Feed Pump
3.7.13.9.1 A single pneumatic operated diaphragm pump shall be used to collect the oil/water sludge and transport to the sludge conditioning tank.

3.7.13.9.2 The sludge feed pump shall provide a flow rate of 40 gpm while consuming no more than 30 scfm at 80 psig.

3.7.13.9.3 The sludge feed pump shall provide 13-feet or greater of dry suction lift and 29-feet or greater of wet suction lift.

3.7.13.9.4 The main body of the sludge feed pump shall be constructed from aluminum and the diaphragm and seals shall be constructed from Buna-N.

3.7.13.9.5 The sludge feed pump shall be capable of passing 3/16 inch diameter solids.
3.7.13.9.6 The sludge feed pump shall operate on 80 psig to 125-psig compressed air continuously.

3.7.13.9.7 The sludge feed pump shall be connected to the equipment or the piping via hose jumpers per 3.16 and ASTM F1122 quick disconnect fittings.

3.7.13.9.8 The sludge feed pump shall operate intermittently. A manual globe or needle valve shall be provided for securing the compressed air source to the sludge feed pump.

Note:  A diaphragm pump manufactured by Wilden (Part No. PV4/AAAAA/BNS/BN/BN) or equal, will meet or exceed these requirements for the sludge feed pump.

3.7.13.10 Free Oil Removal Compartment
3.7.13.10.1 This compartment shall be located downstream of the free oil coalescing plates shall be comprised of an adjustable stainless steel oil skimming (weir) and a floating oil layer baffle.

3.7.13.10.2 An oil skimmer weir, as identified in API 421 1990, shall allow skimmed oil to flow to an oil collection chamber integral with the oil water separator.

3.7.13.10.3 The free oil shall be collected in the free oil collection compartment.

3.7.13.10.4 The floating oil layer baffle shall extend from tank side wall to tank side wall and extend near the main tank lid and extend sufficiently below the floating oil layer to ensure only oily waste water containing no free oil 60 microns or larger flows beneath the baffle.

3.7.13.11 Free Oil Pump
3.7.13.11.1 A single pneumatic operated diaphragm pump shall be used to collect the free oil and transport back to the 20K tank oily water is being processed from.

3.7.13.11.2 The free-oil pump shall provide a flow rate of 40 gpm while consuming no more than 30 scfm at 80 psig.

3.7.13.11.3 The free-oil pump shall provide 13-feet or greater of dry suction lift and 29-feet or greater of wet suction lift.

3.7.13.11.4 The main body shall be constructed from aluminum and the diaphragm and seals shall be constructed from Buna-N.

3.7.13.11.5 The free-oil pump shall be capable of passing 3/16 inch diameter solids.

3.7.13.11.6 The free-oil pump shall operate on 80-psig to 125-psig compressed air continuously.

3.7.13.11.7 The free-oil pump shall be connected to the equipment or piping via flexible pipe ASTM F1122 quick disconnect fittings (hose jumpers per 3.16 are acceptable).

3.7.13.11.8 The free-oil pump shall operate automatically as defined in3.7.21.

Note:  A diaphragm pump manufactured by Wilden (Part No. PV4/AAAAA/BNS/BN/BN) or equal, will meet or exceed the requirements for the free-oil pump.

3.7.13.12 Effluent Discharge Compartment located downstream of the free oil removal compartment shall be comprised of baffles and outlet piping configuration as necessary to further ensure only oily waste water containing no free oil 60 microns or larger is discharged from the oil water separator.

3.7.13.13 Free Oil Collection Compartment shall be physically separated from the oily wastewater process stream but integral with the oil water separator.

3.7.13.13.1 The free oil collection compartment shall collect oil from the oil-skimming weir and store the oil for subsequent pump out and recovery.

3.7.13.13.2 The oil collection compartment shall be fitted with a sight glass and oil level sensors.  The sight glass shall be comprised of 1-inch schedule 40 or larger clear PVC material with quick disconnect fittings to permit periodic replacement of the clear PVC material.

3.7.13.13.3 The level sensors shall be integrated with a control system to permit automatic pump down of the oil collection compartment based on oil levels.

3.7.13.13.4 The oil collection compartment shall be provided with a 1-inch schedule 40 or larger suction pipe extended into the compartments lowest point.

3.7.13.13.5 The 1-inch schedule 40 pipe shall be routed to return the oil to the 20K tank from which water is being processed from.

3.7.13.14 Bypass piping – Bypass piping shall be installed to provide bypassing of the oily water separator when treating water known to be free of oil.  These valves shall be controlled by the master control system identified in 3.7.21.

3.7.13.15 Quick Release Tank Cover – The oil water separator shall be provided with a tight fitting tank cover designed to maximize the ease of removal.

3.7.13.15.1 A 3-inch or larger flexible duct with quick disconnect fittings shall be installed penetrating the tank cover.  The 3-inch flex duct shall route purge air to the slotted side draft ventilation hood.

3.7.13.16 Side Draft Ventilation Hood and Blower
3.7.13.16.1 The oil water separator tank shall be provided with a full-length operator side opposite upward plenum side draft hood.

3.7.13.16.2 The side draft hood shall be in operation whenever oily wastewater is being processed.

3.7.13.16.3 The side draft hood shall be designed in accordance with Figure “A” of VS-70-01 - Industrial Ventilation Recommended Practice Manual, 26th edition.

3.7.13.16.4 The side draft hood shall be ducted to a backward inclined centrifugal blower mounted on a freestanding support structure that does not impede personnel perimeter access.

3.7.13.16.5 Ductwork material shall be corrosion resistant.

3.7.13.16.6 Connecting ductwork shall be designed for duct velocities not to exceed 1500 feet/min to minimize noise and moisture transmission.

3.7.13.16.7 The side draft hood blower, as assembled with ducted inlet and outlet, shall generate the airflow rate required in Figure “A” of VS-70-01 with a 2-inch H2O reserve static pressure to account for future filtration requirements.

3.7.13.16.8 The side draft hood blower shall have a backward inclined centrifugal wheel.

3.7.13.16.9 The side draft hood blower fan housing construction shall be Type B or better and pressure class I or better in accordance with AMCA standards 99-0401-82 and 99-2408-69, respectively.

3.7.13.16.10 The side draft hood blower motor shall be wired for 480VAC/3 phase/60 Hz.

3.7.13.16.11 The side draft hood blower motor shall be a totally enclosed fan cooled design to handle direct exposure to ambient conditions identified in 3.3.

3.7.13.16.12 The side draft hood blower shall have an operational noise level of  84 dbA or less as measured 3-feet in any direction.

3.7.13.16.13 The side draft hood blower shall be provided with a combination disconnect and motor starter with controls as identified in3.7.21.

3.7.13.16.14 The side draft hood blower exhaust shall be directed to discharge out the side of the enclosure through corrosion resistant ducting with a vertical discharge rain stack design in accordance with Figure 5-18 of Industrial Ventilation Recommend Practice Manual, 26th edition.

3.7.13.16.15 The side draft hood blower exhaust stack shall terminate between 3 feet and 6 feet above the peak of the enclosure. 

3.7.14 CHEMICAL PRECIPITATION AND FLOCCULATION

3.7.14.1 The chemical precipitation and flocculation equipment shall be designed for a 200-gallon per minute maximum flow rate.

3.7.14.2 The equipment shall be located downstream of the gravity oil water separator.

3.7.14.3 The chemical precipitation and flocculation equipment shall remove mechanically and chemically emulsified oils and dissolved metals in quantities identified in Table 1. The dissolved metals targeted for removal are copper and zinc.

3.7.14.4 The chemical precipitation and flocculation that incorporates, Hydroxide Precipitation followed by polyelectrolyte flocculation as defined by EPA-821-B-03-001 shall be provided.

3.7.14.5 The chemical precipitation and flocculation components are as follows:

3.7.14.6 Rapid Mix Tank
3.7.14.6.1 The rapid mix tank shall be located immediately downstream of the oil water separator.

3.7.14.6.2 The rapid mix tank shall provide 10 minutes or more of residence time at a 200-gpm-flow rate.

3.7.14.6.3 The rapid mix tank shall be a freestanding open top tank.

3.7.14.6.4 The rapid mix tank shall be used for Hydroxide Precipitation through the use of Caustic Soda (NaOH) to adjust the pH to approximately 9.4 enabling dissolved copper, zinc, and nickel to begin precipitating from solution.

3.7.14.6.5 The rapid mix tank shall be constructed to prevent precipitate buildup in the corners and bottom edges of the tank.

3.7.14.6.6 Wastewater shall be directed to flow from inlet to outlet in a configuration to maximize complete mixing of the caustic soda and wastewater in the rapid mix tank.

3.7.14.7 Precipitation Reaction Mix Tank
3.7.14.7.1 The precipitation reaction tank shall be located immediately downstream of the rapid mix tank.

3.7.14.7.2 The precipitation reaction tank shall be used for coagulation through the use of coagulant (cationic polymer) or specialized metal precipitator to facilitate the agglomeration of solids, emulsified oil, and the precipitation of dissolved copper and zinc from solution.

3.7.14.7.3 The precipitation reaction tank shall be a freestanding open top tank.

3.7.14.7.4 The precipitation reaction tank shall provide 15 minutes or longer residence time at a 200-gpm-flow rate.

3.7.14.7.5 A separate chemical addition pump and piping shall be provided and installed to discharge neat product into the rapid mix tank. The additional pump and piping shall be designed for Cadmium and Chromium removal.

3.7.14.7.6 The precipitation reaction tank shall be constructed to prevent precipitate buildup in the corners and bottom edges of the tank.

3.7.14.7.7 Process Wastewater shall be directed to flow from inlet to outlet in a configuration to maximize complete mixing of the chemicals and wastewater in the precipitation reaction tank.

3.7.14.8 Flocculation Tank
3.7.14.8.1 A flocculation tank shall be located immediately downstream of the precipitation reaction mix tank.

3.7.14.8.2 The flocculation tank shall be used for anionic polymer addition to agglomerate the formation of large flocculent.

3.7.14.8.3 The flocculation tank shall provide a 3-minute or longer residence time at a 200-gpm flow rate.

3.7.14.8.4 The flocculation tank shall be constructed to prevent flocculent buildup in the corners and bottom edges of the tank.

3.7.14.8.5 Process wastewater shall be directed to flow from inlet to outlet in a configuration to maximize the complete mixing of the polymer and the process wastewater in the flocculation tank.

3.7.14.9 Mixers
3.7.14.9.1 The rapid mix tank and precipitation reaction mix tank shall be provided with a single speed, and the flocculation tank shall be provided with variable speed propeller type mixers that circulate water from the tank bottom to the tank top, distributing flow uniformly to all corners of the tank.

3.7.14.9.2 The flocculation tank mixer shall be fitted with an operator adjustable variable speed drive.

3.7.14.9.3 The mixer assembly and mounting brackets shall be removable to permit personnel access for routine tank cleaning and maintenance.

3.7.14.10 Chemical Addition Pumps and Distribution Piping
3.7.14.10.1 Chemical addition pumps shall meter in the correct quantity of Caustic Soda, liquid dissolved metal polymer, cationic polymer and anionic polymer.

3.7.14.10.2 The chemical addition pumps shall provide the quantity of chemical required to treat oily waste water with the maximum contaminants identified in Table 1 and at a flow rate of 200 gpm while targeting complete removal of remaining emulsified oil, dissolved copper and dissolved Zinc. The remaining contaminants in Table 1 are provided for reference to ensure proprietary polymer is not adversely affected.

3.7.14.10.3 Each chemical addition pump shall vary metered flow rates from fully off to fully open.

3.7.14.10.4 The method of adjusting the chemical addition pumps shall be through the master control system identified in 3.7.21 without the need to secure any electrical or pneumatic energized equipment.

3.7.14.10.5 The requirement for a mechanic to adjust a discharge valve or install variable orifices to vary the meter flow is not acceptable.

3.7.14.11 Monitoring Probes
3.7.14.11.1 Two types of monitoring probes shall be provided for the chemical precipitation and flocculation system.

3.7.14.11.1.1 Chemical Container Level Probe
3.7.14.11.1.1.1 Each liquid container from which the chemical addition pump draws liquid shall be monitored with a level probe that displays the level of the chemical in the container.

3.7.14.11.1.1.2 The probe shall be removable without the need for tools, to facilitate transfer from used chemical drums to new chemical drums.

3.7.14.11.1.2 pH Probe
3.7.14.11.1.2.1 The rapid mix tank shall be provided with a pH probe for tank monitoring and automated caustic soda chemical pump injection adjustment.  The pH probe shall be removable to permit pH system calibration and personnel access for routine tank cleaning and maintenance.

3.7.14.12 Control System
3.7.14.12.1 Control of the chemical precipitation equipment is identified in 3.7.21 with additional clarification provided as follows.

3.7.14.12.2 pH monitoring
3.7.14.12.2.1 The pH monitoring probe shall monitor the rapid mix tank ensuring a signal indicative of the pH level is sent to the control system.

3.7.14.12.2.2 The control system shall maintain the pH level in the rapid mix tank to an operator set point between 7.0 and at least 10.5 with an accuracy of +/- 0.1 pH.

3.7.14.12.2.3 If the set point is exceeded by +/- 2.0 pH units, the main control panel shall sound an alarm, stop the system operation and close the inlet valve.

3.7.14.13 Hydroxide Precipitation Chemicals
3.7.14.13.1 Hydroxide precipitation through the use of sodium hydroxide as identified in EPA-821-B-03-001, shall be the method provided for adjusting oily wastewater pH and removing dissolved copper and metal ions from the wastewater stream.

3.7.14.13.2 To minimize operator interface with caustic soda, only caustic soda in the 30% or 50% liquid solution by drum shall be used.

3.7.14.13.3 The chemical feed system shall draw liquid caustic soda directly from the chemical drum and inject it into the mix tank immediately downstream of the oil/water separator.

3.7.14.14 Polyelectrolyte Flocculation Chemicals
3.7.14.14.1 Cationic and anionic polymers shall be added to the oily waste stream in two succeeding mix tanks to break the dilute oil/water emulsion bond and create and flocculent with a specific gravity greater than water to support gravity settling of the resulting chemical flocculent.  

3.7.14.14.2 Cationic
3.7.14.14.2.1 The cationic polymer in liquid form shall be used in the first mix tank downstream of the caustic soda mix tank to break the oil/water emulsions and begin small particle floc formation.

3.7.14.14.2.2 The cationic polymer chemical feed system shall draw liquid directly from the chemical drum and inject it into the appropriate mix tank.

3.7.14.14.3 Anionic
3.7.14.14.3.1 The anionic in liquid form shall be used in the second mix tank downstream of the Cationic mix tank to create a floc from the small particle floc generated in the Cationic mix tank.

3.7.14.14.3.2 The resulting larger particle floc shall have a specific gravity greater than water enabling gravity separation to remove the floc from the wastewater stream.

3.7.14.14.3.3 The anionic polymer chemical feed system shall draw liquid directly from the chemical drum and inject it into the appropriate mix tank.

3.7.14.14.3.4 If the anionic polymer concentrate requires fresh water dilution, a chemical injection system with an automatic flocculent emulsion polymer mixing, activation and metering system shall be provided.

3.7.14.14.3.5 The chemical injection system shall include a mix chamber with an automatic low speed non-shear mixer, a metered chemical feed pump fitted with a high viscosity head that draws concentrate polymer liquid directly from the chemical drum and a fresh water regulator.

3.7.14.14.3.6 The chemical injection system shall include adjustments to adjust the chemical and water rates independently to achieve the appropriate dilution and metering rate.

3.7.14.15 Gravity Clarification
3.7.14.15.1 As identified in EPA-821-B-03-001, an inclined type gravity clarifier, designed for a 200-gallon per minute flow rate, shall be provided.

3.7.14.15.2 The gravity clarifier shall be located immediately downstream of the anionic polymer mix tank.

3.7.14.15.3 The gravity clarifier shall be constructed using the description provided in EPA-821-B-03-001 as a guide.  The major components required in the gravity clarifier are as follows:

3.7.14.15.4 Main Tank
3.7.14.15.4.1 The open top tank shall be free standing and provided with lift attachment points to support inclined plate removal.

3.7.14.15.4.2 The materials used for tank construction shall be selected for corrosion resistance or be coated ASTM A36 carbon steel. Where coated ASTM A36 carbon steel is selected, the carbon steel thickness shall be ¼-inch or greater.

3.7.14.15.4.3 The tank shall have three distinct compartments:  Inlet Baffle Compartment, Inclined Plate Compartment with adjustable flow distribution weirs and Effluent Discharge Compartment

3.7.14.15.5 Inlet Baffle Compartment
3.7.14.15.5.1 This compartment shall be located immediately downstream of the flocculation tank.

3.7.14.15.5.2 The inlet baffle tank shall be comprised of an inlet diffusion pipe or weir that evenly distributes the incoming flocculent wastewater through out the inlet baffle compartment.

3.7.14.15.5.3 The inlet baffle or weir shall ensure all flocculent wastewater is directed through the inclined plates.

3.7.14.15.5.4 A manual air sparge shall be provided in the inlet baffle compartment.  The air sparge shall be energized when the plant is not active to reduce anaerobic biological growth.

3.7.14.15.6 Inclined Plate Compartment
3.7.14.15.6.1 This compartment shall be located downstream of the inlet baffle compartment.

3.7.14.15.6.2 The top of the inclined compartment shall include effluent distribution weirs or troughs to ensure laminar flow conditions throughout the inclined plate racks.

3.7.14.15.6.3 Inclined type plates, installed in the inclined plate compartment, shall be sized for a 200 gpm flow rate and have an 800-ft2 or greater surface area.

3.7.14.15.6.3.1 The reduced flow rate shall result in the polymer generated flocculent settling on the inclined plates.

3.7.14.15.6.3.2 As the flocculent particles increase on the plates, the incline of the plates shall direct settled particles to slide to the bottom of the inlet baffle compartment.

3.7.14.15.6.3.3 The bottom of the inlet baffle compartment shall be constructed such that all precipitated particles are directed toward the “V” shaped bottom and the sludge auger.

3.7.14.15.6.3.4 The inclined plates shall be removable for cleaning.

3.7.14.15.6.3.5 If the individual plate packs weigh more than 25 pounds, lifting pads meeting the requirements of 3.5.17, shall be provided on each plate pack for lifting with manual chain falls.  Attachment point(s) shall also be provided above the gravity separator main tank to enable a chain fall and subsequent rigging to be used to remove each plate pack.

3.7.14.15.7 Effluent Discharge Compartment
3.7.14.15.7.1 This compartment shall be downstream of the inclined plate compartment.

3.7.14.15.7.1.1 The effluent discharge compartment shall be fitted with a single discharge connection.

3.7.14.15.7.1.2 The discharge line shall deliver 5.0 ft/sec (+/- 0.5ft/sec) at 200 gpm.

3.7.14.15.8 Effluent pH adjustment
3.7.14.15.8.1 Following the inclined plate clarifier, chemical injection shall be provided for final pH adjustment.  This injection shall be controlled by the PLC based on an effluent pH monitoring probe.
3.7.14.15.8.2 The control system shall maintain the pH level in the effluent to an operator set point between 6.0 and 9.0 with an accuracy of +/- 0.1 pH.
3.7.14.15.9 Sludge Auger
3.7.14.15.9.1 The clarifier bottom sludge chamber shall be provided with steep sloped sides that converge to the tank bottom.

3.7.14.15.9.2 The bottom sludge chamber shall be provided with a ribbon fluted converging auger to collect, compress and direct precipitated flocculent from the inclined plate compartment.

3.7.14.15.9.3 The auger shall rotate at a slow speed to prevent turbulence and shall direct flocculent sludge to a single solids outlet suction pipe.

3.7.14.15.9.4 The materials used for auger construction shall be selected for corrosion resistance.

3.7.14.15.9.5 Auger controls are identified in 3.7.21.

3.7.14.15.10 Solids Sump Pump
3.7.14.15.10.1 A single pneumatic operated diaphragm pump shall be provided to collect the flocculent sludge and transport it to the sludge conditioning tank.

3.7.14.15.10.2 The solids sump pump shall provide a flow rate of 40 gpm while consuming no more than 30 scfm at 80 psig.

3.7.14.15.10.3 The solids sump pump shall provide 13-feet or greater of dry suction lift and 29-feet or greater of wet suction lift.

3.7.14.15.10.4 The main body of the solids sump pump shall be constructed from aluminum and the diaphragm and seals constructed from Buna-N.

3.7.14.15.10.5 The solids sump pump shall pass 3/16 inch diameter solids.
3.7.14.15.10.6 The pump shall continuously operate on 80-psig to 125-psig of compressed air.

3.7.14.15.10.7 The solids sump pump shall be connected to the equipment or piping via hose jumpers per 3.16 and ASTM F1122 quick disconnect fittings.

3.7.14.15.10.8 The solids sump pump shall operate intermittently. A manual globe or needle valve shall be provided for securing the compressed air source to the solids sump pump. 

Note:  A diaphragm pump manufactured by Wilden (Part No. PV4/AAAAA/BNS/BN/BN) or equal, will meet or exceed the requirements for the solids sump pump.

3.7.15 OWTS Discharge Pump
3.7.15.1 A discharge pump shall draw water from the gravity clarifier effluent discharge compartment and discharge it to the POTW through the final filter and sometimes the polishing technology.
3.7.15.2 A maximum operational flow rate for the discharge pump shall be at least 200 gpm.  All operation flow rates between 75 gpm and 200 gpm shall also be provided.

3.7.15.3 At 200 gpm it has been estimated that 180-ft of head pressure will be required to discharge to the POTW sanitary sewer through a 4-inch schedule 40 pipe line.

3.7.15.3.1 The 180-ft of head pressure estimate includes connection to a sanitary sewer with a backpressure varying from a nominal 7 psig to a periodic maximum 60 psig.

3.7.15.3.2 20 psig of final filter loading was included in the 180 ft of head pressure estimate.

3.7.15.4 At 75 gpm it has been estimated that 171-ft of head pressure will be required to discharge to the POTW sanitary sewer.

3.7.15.5 Any additional head pressure required for the discharge pump to route effluent through the final polishing technology at the 75 gpm and 200 gpm flow rates shall be determine and provided as part of this contract.

3.7.15.6 The discharge pump shall operate cavitation free with the discharge pump’s Net Positive Suction Head low enough for the pump to operate at 120% or greater of the best efficiency point for a 200 gpm flow rate.

3.7.15.7 The discharge pump efficiency at 200 gpm and 180ft H2O of head shall be 55% or greater.

3.7.15.8 The discharge pump shall not produce noise in excess of 84 dB/A under all operational loads and conditions.

3.7.15.9 The discharge pump casing shall be constructed from 300 series stainless steel with a 300 series stainless steel replaceable wear ring.

3.7.15.10 The discharge pump casing shall be of the back pullout design so that the rotating element can be removed from the casing without disconnecting the suction or discharge piping.

3.7.15.11 The discharge pump impeller shall be constructed from 300 series stainless steel.  The impeller shall be statically and dynamically balanced and trimmed for specific design conditions.

3.7.15.12 The discharge pump shaft shall be fitted with a leak less mechanical seal suitable for the design temperatures and pressures.

3.7.15.13 The discharge pump shall be close coupled to a 480 VAC, 3 ph, 60 Hz, totally enclosed fan cooled motor with a 1.15 service factor rated at 40°C ambient conditions.

3.7.15.14 The discharge pump and motor shall be mounted on a rigid steel base that is reinforced against deflection.

3.7.15.15 The discharge pump shall be connected to the drive motor by a flexible coupling capable of withstanding all torsional, radial and axial loads.

3.7.15.16 OSHA approved guards shall be provided to protect the coupling and all exposed rotating components of the pump and motor.

3.7.15.17 All remaining unidentified wetted parts shall be constructed of 300 series stainless steel, except assembly bolts and shaft keys which shall be constructed of an alternate corrosion material to minimize potential galling.

3.7.15.18 The pump motor shall be provided with a NEMA 4 combination motor starter with auto/off/on selection control located on the main control panel in 3.7.21.

3.7.15.19 The discharge rate of the water treatment equipment shall be maintained at +/- 5% of the operator set flow rate.

3.7.15.20 With respect to the effluent discharged from the gravity clarifier, the contractor shall either vary the pump speed or throttle the discharge valve, to achieve the user set flow rate.

3.7.16 Discharge Valve
3.7.16.1 The discharge valve shall be provided downstream of the pump and upstream of the final filter and polishing technology.

3.7.16.2 If varying the speed of the discharge pump regulates the discharge flow rate, a ball valve identical to the inlet valve in 3.7.8 shall be provided. .

3.7.16.3 If the discharge valve regulates the discharge flow rate, an automated globe valve with top entry trim cage incorporating an electric or pneumatic actuator shall be provided.

3.7.16.4 The discharge valve shall be installed with ANSI B16.5, class 150 flat-faced flange end connections.

3.7.16.5 The discharge valve control functions are identified in 3.7.21
3.7.16.6 The discharge valve shall open and close corresponding with energizing and securing of the discharge pump.

3.7.16.7 Pressure drop at flow through the control valve at 200 gpm is estimated at 2.7 ft H2O in deriving the discharge pump’s 180ft of head pressure estimate.  Any discharge valve pressure drop at 200 gpm greater then 2.7 ft H2O shall be added to the discharge pump head pressure.

3.7.16.8 The valve shall be anchored so that no torque from valve operation will be transmitted to the pipeline.

3.7.17 Discharge Flow Meter and Totalizer
3.7.17.1 Downstream of the final filter, a discharge flow sensor with 4-inch ANSI B16.5, class 150 flat faced flanged end connections shall be installed.

3.7.17.2 The flow sensor and corresponding flow meter shall measure real time flow rate with an accuracy of +/- 1% full-scale reading.  Full-scale reading shall not exceed 300 gpm.

3.7.17.3 The actual flow rate shall be displayed on the main control panel.

3.7.17.4 A 7-digit or more resettable flow totalizer shall be displayed in the touch screen at the main control panel.

3.7.17.5 The flow sensor shall be calibrated in place or removed for calibration.  If a removable flow sensor is provided, a second flow sensor shall be provided to minimize the time the equipment is off-line for calibration.

3.7.17.6 The flow sensor, the corresponding processor/meter and the totalizer are Precision Measure Devices and shall meet the requirements of 3.5.18.

3.7.18 Final Filter Assembly
3.7.18.1 All wastewater downstream of the discharge pump shall be discharged through a final bag filter assembly consisting of at least two filters in series and decreasing in particle filtration size.

3.7.18.2 The last filter in the assembly shall provide 2 micron or smaller particle filtration with an efficiency of 99% or greater at 200 gpm

3.7.18.3 The clean filter pressure differential shall not to exceed 2 psi.

3.7.18.4 The final filter assembly shall include the following:

3.7.18.4.1 Two Filter Vessels
3.7.18.4.1.1 Each filter shall be sized to hold four, 5.2 ft2 bag filters, swing bolt cover with spring assist hinge, ASME Code Stamped U, 316 stainless steel construction, 4-inch flanged inlet and outlet construction, 150 psi rating.

Note:  A filter vessel manufactured by Hayward, (VMBF-0402-AB10-040A-UT-11HE - P/N F3AV0400001) or equal, will meet these requirements.

3.7.18.4.2 Each filter vessel shall include bypass piping and valves to allow isolation of the vessel during filter changing.

3.7.18.4.3 Bag Filters
3.7.18.4.3.1 Each set of filters shall be 5.2 ft2, 100% welded seam polypropylene bag filter, >99% removal efficiency at it’s rated particle size, by pass free performance over entire filter range.

3.7.18.4.3.2 At 80 gpm, the bag filters shall have a 2-psi or less differential pressure.

3.7.18.4.3.3 The filters bag shall withstand a maximum differential pressure loading of 35-psig.

3.7.18.4.3.4 The filter bag shall be compatible with Filter Vessel in 3.7.18.4.1.

Note:  A filter bag manufactured by Hayward, (P/N AGF-51-E02E-O-10M) or equal, will meet these filter bag requirements.

3.7.18.4.4 Differential Pressure Gage
3.7.18.4.4.1 Each final filter vessel shall be provided with an installed differential pressure gage.

3.7.18.4.4.2 The gage shall be designed for calibration.

3.7.18.4.4.3 The liquid lines shall have isolation valves to permit the removal of the gage for calibration while the system remains operational.

3.7.18.4.5 Hydrocarbon (Oil) Sensor
3.7.18.4.5.1 An hydrocarbon sensor using UV fluorescence based technology for monitoring oil in water shall be provided.  The location of the hydrocarbon sensor shall be after the bag filter, and before the polishing technology.

3.7.18.4.5.2 The hydrocarbon sensor shall measure 0 to 50 PPM hydrocarbon content to an accuracy of +/- 0.1 PPM.

3.7.18.4.5.3 The hydrocarbon sensor shall send it’s signal to the PLC to stop discharge at a preset hydrocarbon content.  The discharge shall be stopped by dropping to a 75 gpm treatment rate and diverting the effluent back to the 20K tanks.
3.7.18.4.6 pH Sensor

3.7.18.4.6.1 A pH sensor shall provide real time effluent pH monitoring.  If the pH is outside the operator set parameters range (initially set at 6.0 to 9.0), the system shall drop to a 75 gpm treatment rate and divert the effluent back to the 20K tanks.

3.7.19 POLISHING TECHNOLOGY 

3.7.19.1 The polishing technology portion of the wastewater treatment equipment, shall be installed downstream of the final filter assembly.

3.7.19.2 The polishing technology shall provide additional wastewater treatment to the effluent from the Chemical Precipitation System to meet the NPDES discharge limits in Table 2.

3.7.19.3 All pressure vessels required for a polishing system, as would be required for activated carbon or multimedia filtration, shall have an ASME U code stamp and a 150 psig vessel rating for temperature conditions identified in 3.3.

3.7.19.4 The polishing system shall be provided with a by pass line to permit discharge of the effluent to the POTW sewer system during periods of maintenance of the polishing technology.

3.7.19.5 A conductivity sensor shall be installed downstream of the polishing technology with the display meter located at the central control panel in 3.7.21.
3.7.19.6 Sample Ports
3.7.19.6.1 A ½-inch nominal line size sample port shall be installed before the oily water separator, after the effluent filters, and in the final discharge line downstream of the polishing technology.

3.7.19.6.2 The sample lines shall be installed with an isolation ball valve.

3.7.19.6.3 12-inches of clearance shall be provided between the sample port and the floor or other obstructions, to collect discharge samples in 1-liter bottles.
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3.7.20 SLUDGE CONDITIONING AND DRYING SYSTEM

3.7.20.1 Sludge collected from the oil water separator and the gravity clarifier shall be routed to a mixing tank to be slurried with Diatomaceous Earth (DE) followed by dewatering through a filter press. The final dewatered sludge cake shall have no more than 80% moisture by weight.

3.7.20.2 Filtrate from the pressure filter shall be routed to an equalization tank or other process storage tank.

3.7.20.3 Refer to Figure 5.  The components required in the sludge conditioning and drying system are as follows:

3.7.20.4 Sludge Mixing Tank

3.7.20.4.1 The mixing tank volume shall be 10 times or more of the volume of the filter press.

3.7.20.4.2 Materials used for tank construction shall be selected for corrosion resistance or shall be coated ASTM A36 carbon steel. Where coated ASTM A36 carbon steel is selected, the carbon steel thickness shall be ¼-inch or greater.

3.7.20.4.3 Penetrations
3.7.20.4.3.1 All tank penetrations shall be welded and be integral with the tank construction or be a bolted bulkhead fitting.

3.7.20.4.4 Oil/water separator sludge piping, gravity clarifier sludge piping, diatomaceous earth piping, level control, and filter press filtrate piping, shall each be conveyed through the mix tank walls through individual penetrations located above normal water level.

3.7.20.4.5 D.E. thickened sludge discharge shall be conveyed through a horizontal penetration located within 8-inches of the bottom of the tank.

3.7.20.4.6 The mixer shaft shall penetrate the mix tank above the normal water level through a penetration hole ½-inch larger in diameter than the mixer shaft diameter.

3.7.20.4.7 An 18-inch or greater diameter access port shall be provided on the top of the tank.  A removable cover shall be installed to seal the access port when not in use.

3.7.20.4.8 The line size for sludge conveyance into and out of the tank shall be ANSI B36.19, 2-inch schedule 40 or larger.

3.7.20.4.9 The line size for pressure filter filtrate make up or gravity clarifier effluent shall be ANSI B36.19, 2-inch schedule 40 or larger.

3.7.20.5 Diatomaceous Earth Injector – A diatomaceous earth injector shall be provided that includes; a bulk bag feed hopper, a hopper vibrator, an auger assembly, an exhaust ventilation system and control system.

3.7.20.5.1 Bulk Bag Feed Hopper – The sealed bulk bag feed hopper shall be sized and constructed to hold and maintain “dry”, 150-lbs or more of diatomaceous earth.  “Dry” shall be maintained under water mist conditions resulting from adjacent equipment hose down.

3.7.20.5.2 The materials used for hopper construction shall be selected for corrosion resistance or shall be coated ASTM A36 carbon steel. Where coated ASTM A36 carbon steel is selected, the carbon steel thickness shall be 1/8-inch or greater.

3.7.20.5.3 The hopper shall discharge directly into the auger assembly.

3.7.20.5.4 A hinged lid shall be installed on top of the hopper. The width of the lid shall be equal to the length of a 50 lb bag of DE plus 2 inches,.

3.7.20.5.5 The lid shall be opened during diatomaceous earth (DE) addition and closed after DE addition. The operator shall add the 50 pound bags of DE.

3.7.20.5.5.1 The hinged lid shall open into the exhaust ventilation hood.

3.7.20.5.6 The top of the hopper shall not be higher than 42 inches from floor level.

3.7.20.5.7 Hopper Vibrator – The hopper shall be provided with a vibrator (or equivalent system) to ensure a uniform diatomaceous earth feed to the auger.

3.7.20.5.7.1 The vibrator assembly shall not be exposed to hopper diatomaceous earth.

3.7.20.5.8 DE Injector Auger Assembly – The DE injector shall be provided with a variable feed rate open flight or center rod type helix auger.

3.7.20.5.8.1 The auger shall be constructed from 304 or 316 stainless steel.

3.7.20.5.8.2 The manufacturer shall establish an initial feed rate with the final adjustments made during on-site installation.

3.7.20.5.8.3 The contractor shall size the diatomaceous earth injector to ensure the sludge produced by the oil water separator and gravity clarifier achieve a filter press dewatered filter cake with a moisture content of 80% by weight or less.

3.7.20.5.8.4 The auger and feed tube shall be a quick disconnect design allowing removal and installation without the need for tools.

3.7.20.5.8.5 The auger drive train mechanism shall not be exposed to hopper diatomaceous earth.

3.7.20.5.8.6 The auger drive train mechanism shall be sealed to withstand direct water hose down.

3.7.20.5.9 Exhaust Ventilation System – The DE injector shall be provided with a full length, operator side opposite upward plenum side draft hood.

3.7.20.5.9.1 The side draft hood shall be electrically interlocked to operate whenever the hopper lid is opened.

3.7.20.5.9.2 The ventilation hood shall be designed using Figure VS-15-20 of Industrial Ventilation Recommended Practice Manual, 26th edition as guidance.

3.7.20.5.9.3 The ventilation hood shall be ducted to a freestanding dust collector.

3.7.20.5.9.4 Connecting ductwork shall be designed for a velocity of 2500 fpm or greater to ensure DE entrainment.

3.7.20.6 Dust Collector Assembly – The freestanding dust collector assembly shall be provided that includes the following components attachments, and accessories.

3.7.20.6.1 Dust Collector – The dust collector shall be a continuous duty pulsejet cleaned, cartridge style unit.

3.7.20.6.1.1 The filter cartridge square feet shall be based on an air-to-cloth ratio of 2.5 cfm/ft2 or better (i.e. lower numerical value).

3.7.20.6.1.2 Airflow in the collector shall be in a downward pattern to carry pulse cleaned dust away from filter elements to minimize dust re-entrainment.

3.7.20.6.1.3 Pyramidal hopper(s) shall be fitted with manually operated slide gates.

3.7.20.6.1.4 Pyramidal hopper(s) shall include 15-gallon or larger bucket type cover adapters and hardware (two drum assemblies shall be provided).

3.7.20.6.1.5 A “Magnehelic” gage (Normal operation shall register 2/3 full scale reading) shall be provided to continuously monitor differential pressure across filter elements. 

3.7.20.6.2 Control Panel – The control panel shall operate the dust collector and the exhaust blower motor, and shall include a main disconnect, fan motor starter, control power transformer with 100VA extra capacity, pulse cleaning controls, start/stop push buttons, indicator lights, labels and all necessary fuses and circuit protection.

3.7.20.6.2.1 All components shall be mounted and prewired in a NEMA 4 UL listed enclosure.

3.7.20.6.2.2 Auxiliary instrumentation to include a remote start/stop pendant located at the main control panel (3.7.21) and an hour meter to indicate cumulative blower motor run time.

3.7.20.6.2.3 Filters – Filters shall be cylindrical cartridge type providing an air-to-cloth ratio of 2.5 cfm/ft2 or better (i.e. lower numerical value).

3.7.20.6.2.4 Filters shall include internal and external pleat retention and gasket seals.

3.7.20.6.2.5 Filter efficiency shall meet the following requirements, and shall be verified by independent laboratory test results.  Test results shall be provided with delivery of the filters.

ANSI/ASHRAE 52.2 



MERV 13
ASHRAE Dust Weight Arrestance

99%

3.7.20.6.3 Filter Cleaning – The dust collector shall include automatic, adjustable, solid state filter cleaning controls.

3.7.20.6.3.1 Solenoid operated diaphragm valves shall sequentially introduce compressed air pulses into each filter bank.

3.7.20.6.3.2 Cleaning air manifolds, solenoid and diaphragm valves, and pulse cleaning nozzle piping shall be factory assembled.

3.7.20.6.3.3 Air manifold piping to a single connection shall also be provided.

3.7.20.6.3.4 The cleaning system shall continuously operate at 80 psig to 125 psig.

3.7.20.6.4 Blower Assembly – The blower as assembled, with ducted inlet and outlet, shall generate the system airflow rate recommended by Figure “A” of VS-15-20 of Industrial Ventilation Recommended Practice Manual, 26th edition with 2 in H2O reserve static pressure including normal 4-inch H2O filter loading.

3.7.20.6.4.1 The blower assembly motor shall be wired 480VAC, 3 ph, 60 Hz.

3.7.20.6.4.2 The motor shall be a totally enclosed fan cooled design to handle direct exposure to ambient conditions identified in 3.3.

3.7.20.6.4.3 The blower exhaust shall be directed through a vertical discharge rain stack designed in accordance with Figure 5-18 of Industrial Ventilation Recommended Practice Manual, 26th edition.

3.7.20.6.4.4 The final stack discharge shall extend between 3ft and 6ft above the peak of the enclosure.

3.7.20.6.5 Structural – The entire dust collector assembly shall be mounted on a heavy-duty skid base of structural steel, and shall be supported and contained within a structural steel framework.

3.7.20.6.5.1 The skid base shall provide adequate bracing and support to permit placing the entire assembly on uneven surfaces with shimming at each corner bearing the entire weight of the dust collector assembly without causing equipment damage, distortion or overstress.

3.7.20.6.5.2 The dust collector housing, hopper(s) and roof shall be heavy gauge steel.

3.7.20.6.5.3 If the dust collector is to be located outside the enclosure, the roof shall be slightly sloped to promote rainwater runoff.

3.7.20.7 Mixer – A sludge mixing tank shall be provided with a single speed propeller type mixer to circulate the D.E. thickened slurries.

3.7.20.7.1 The mixer shall circulate the slurry from the tank bottom to the tank top, distributing flow uniformly to all areas of the tank.

3.7.20.7.2 The mixer assembly and mounting brackets shall be removable for access for routine tank cleaning and maintenance.

3.7.20.7.3 Only an electrical powered mixer shall be provided.

3.7.20.8 Filter Press Feed Pump – The filter press feed pump shall be a pneumatic operated diaphragm pump operating at flow rate of 50 gpm at 70 psig head pressure while consuming no more then 50 scfm of 80 psig compressed air.

3.7.20.8.1 The pump shall provide 22 feet or greater of dry suction lift and 30 feet or greater of wet suction lift.

3.7.20.8.2 The main body shall be constructed from aluminum and the diaphragm and seals constructed from Buna-N.

3.7.20.8.3 The pump shall be capable of passing at least 3/16 inch diameter solids.

3.7.20.8.4 The pump shall continuously operate on 80-psig to 125-psig compressed air.

3.7.20.8.5 The pump shall include a dedicated pneumatic pressure regulator to limit the pump discharge pressure to 100 psig or less.

3.7.20.8.6 The inlet and outlet discharge connections shall be 3-inch schedule 40 npt.

3.7.20.8.7 The pneumatic pump shall be connected to equipment or piping via hose jumpers per 3.16 and ASTM F1122 quick disconnect fittings.

Note:  A diaphragm pump manufactured by Wilden (Part No. PV4/AAAAA/BNS/BN/BN) or equal, will meet the requirements of this specification.
3.7.20.9 Surge Dampers
3.7.20.9.1 Downstream of the filter press feed pump, surge dampers shall be installed to reduce pressure fluctuations.

3.7.20.9.2 The surge dampers shall operate from the same pneumatic source serving the inlet pumps.

3.7.20.9.3 Inlet and outlet discharge connections shall be 3-inch schedule 40 npt.

Note:  A surge damper manufactured by Wilden (Part No. SD3/AAA/NE/40) or equal, will meet or exceed these requirements.

3.7.20.10 Particulate Seed Pump
3.7.20.10.1 A particulate seed pump shall be provided to pump from the sludge mixing tank to a chemical mix tank in order to maximize the efficiency of treating water with a low amount of particulate in it.
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3.7.20.11 Filter Press - A 30ft3 or greater capacity filter press shall be provided to dewater the thickened sludge from the sludge mixing tank and produce a filter cake with no more then 80% by weight water content
3.7.20.11.1 The filter press shall consist of a structural steel frame; filter plates; plate shifting mechanism; plate sealing mechanism for closing the filter and maintaining closing pressure, and bomb bay closure doors to collect plate weepage during filter press feed and open during cake release.
3.7.20.11.2 The filter press shall be arranged to discharge the filter cake into the sludge cake rotary bin (3.11).
3.7.20.11.3 An automatic control system shall be provided to control the feed and air blow-down valves and control the pneumatic feed pump solenoid valve.  A semi-automatic control system shall be provided to shift plates and open and close bomb bay doors.
3.7.20.11.4 The flow rate through the filter press shall be an average of 50 gallons per minute for a four-hour or longer period
3.7.20.11.5 The cake discharge cycle time shall not exceed 30 minutes.
3.7.20.11.6 Filter media shall be reusable without the need for pretreatment.
3.7.20.11.7 The filter press shall consist of the following components. A general orientation drawing is depicted per Figure 6.
3.7.20.11.8 Structural - The filter frame shall be of fabricated steel construction and freestanding.
3.7.20.11.8.1 At least two steel sidebars of equal weight and dimensions shall connect the two frame end pieces.
3.7.20.11.8.2 The sidebars shall be located to permit complete access to the filter plates and allow plate removal.
3.7.20.11.8.3 The frame design shall be adequate to support its own weight, the weight of the filter plates, bomb bay doors, and the entire assembly completely filled with the sludge pressurized for dewatering.
3.7.20.11.8.4 If elevated to accommodate rotary bin access and removal, the filter press shall include a 36 to 48 inch wide walkway or service platform meeting the requirements of OSHA 29 CFR 1910 with a corresponding access stairway constructed from steel for access to the top of the filter press.
3.7.20.11.8.5 The walkway or service platform shall be located on the operator side of the filter press.
3.7.20.11.9 Filter plates - The press shall be supplied with gasketed recessed chamber plates with a fixed head plate and follower tail plate.
3.7.20.11.9.1 The filter plates shall be designed for sludge center feed with corner filtrate discharge.
3.7.20.11.9.2 The filter plates shall be suitable for filtration pressures of 100 pounds per square inch.
3.7.20.11.9.3 The filter plates shall include contact pads molded as an integral part of the plate.
3.7.20.11.9.4 The filter plate shape and strength shall ensure the hydraulic and closure loads are evenly distributed over the entire plate surface.
3.7.20.11.9.5 Each filter press plate shall be supplied with two sets of pre-fitted filter cloths.
3.7.20.11.9.5.1 The filter cloths shall be manufactured from a material that is reusable while achieving a process or clean cloth filtration rate of 5 microns or finer.
3.7.20.11.9.5.2 The filter cloths shall be constructed with a barrel neck double stitched center feed design suitable for use on center feed gasketed recessed chamber plates.
3.7.20.11.9.6 The fixed head stock and movable tailstock plate shape and strength shall ensure hydraulic and closure loads are evenly distributed over the entire plate surface.
3.7.20.11.9.7 The movable tailstock shall be supported on rollers that traverse the steel sidebars.

3.7.20.11.9.8 The filter press shall be provided with a back-up plate to allow smaller batches of sludge to be processed if desired.

3.7.20.11.10 Plate shifting mechanism - A semi-automatic plate shifting mechanism shall be installed that shall minimize the potential for clogging from cake discharge.
3.7.20.11.10.1 To ensure even operation, two plate shifters, one per each side, shall be installed.
3.7.20.11.10.2 When initiated by push button control, the shifters shall advance and engage the first plate of the filter press stack to be moved.  The shifters shall transfer the plate to the movable tailstock.  The shifter shall then disengage the plate and return to the filter press stack and repeat the procedure until all plates are shifted.
3.7.20.11.11 Plate Sealing Mechanism – The filter press shall include a plate sealing mechanism that provides a sealing force to the plate stack to ensure weepage/spray does not exceed 2% of the continuous flow rate.
3.7.20.11.12 Bomb Bay Doors – Bomb bay door or equivalent shall be installed below the filter plates to collect plate weepage during filter press feed operation. 
3.7.20.11.12.1 During cake discharge operations, the bomb bay doors shall open and serve as cake deflectors to aid in directing the caked discharge into the sludge cake rotary bin(s).
3.7.20.11.12.2 The bomb bay doors shall prevent free water accumulation in the sludge cake rotary bins positioned directly beneath the filter press plates.

3.7.20.11.12.3 Bomb bay doors may be omitted if the gasketed filter plates meet or exceed the requirements of 3.7.20.11.11
3.7.20.11.13 Filter Press Piping; water and pneumatic
3.7.20.11.13.1 The filter press shall be equipped with a 3-inch or larger sludge feed pipe that distributes the influent centrally to all filter plates.
3.7.20.11.13.2 The filtrate weepage/spray in 3.7.20.11.11 shall be collected and piped into the 250-gallon filtrate surge tank in 3.7.20.11.15.
3.7.20.11.13.3 All sludge and filtrate piping shall be corrosion resistant.
3.7.20.11.13.4 All sludge and filtrate piping shall withstand 150 psig continuous working pressure.
3.7.20.11.13.5 All control valves necessary for operation of the filter press shall be provided and installed.
3.7.20.11.13.6 All piping to the filter press shall be supported.
3.7.20.11.13.7 Pneumatic - The filter press pneumatic feed pipe shall have a dedicated pneumatic pressure regulator installed and set to limit pneumatic pressure to a maximum of 100 psig.

3.7.20.11.13.8 The filter press shall be equipped with a 3-inch schedule 40 or larger inlet connection.
3.7.20.11.13.9 Blow down piping that dries the filter cake and evacuates the feed/filtrate pipes shall be installed with corresponding control valves.
3.7.20.11.13.10 The discharge connection of the blow down pipe shall terminate in the sludge mixing tank.
3.7.20.11.13.11 The pneumatic distribution system and required controls shall supply air to any hydraulic components that operate by compressed air.
3.7.20.11.13.12 The pneumatic piping system provided shall withstand a 150 psig working pressure.
3.7.20.11.14 Filter Press Control System
3.7.20.11.14.1 A NEMA 4 electrical control panel(s) shall be provided for the filter press

3.7.20.11.14.2 The filter press control panel(s) shall be mounted on the filter press frame on the same side of the filter press as the walkway or service platform in 3.7.20.11.8.4.

3.7.20.11.14.3 The filter press control panel shall include all controls, switches and indicator lights required for complete operation and indication of operating stages of the semi-automatic press.

3.7.20.11.14.4 Remote indication of filter operation and malfunction shall be displayed on the main control panel (3.7.21).

3.7.20.11.14.5 The filter press control system shall control the following operations and equipment.
3.7.20.11.14.5.1 Filter cake and influent/filtrate blow down
3.7.20.11.14.5.1.1 The control circuit shall secure the filter pump feed and initiate a blow down of the influent and filtrate pipes upon a predetermined pressure gage setting established by the manufacturer.
3.7.20.11.14.5.1.2 The filter press control circuit shall provide for the operator to manually start and stop blow down from the control panel.
3.7.20.11.14.5.1.3 All control valves and signals shall operate on 120VAC control voltage.
3.7.20.11.14.5.2 Plate shift open
3.7.20.11.14.5.2.1 The plate shifting operation described in 3.7.20.11.10 shall be interlocked to prevent operation until the filter feed pump has been secured and the blow down operation completed.

3.7.20.11.14.5.2.2 The plate shifting operation shall be semi-automatic in that the sequence shall not begin until the operator initiates the sequence via push button control.

3.7.20.11.14.5.2.3 The control circuit shall provide for the operator to manually start and stop the plate shifting sequence.
3.7.20.11.14.5.2.4 Manual control over-rides are to be accessible from the filter press control panel.
3.7.20.11.14.5.2.5 The plate shifting control circuit shall shift each plate to permit cake discharge.
3.7.20.11.14.5.3 Bomb Bay Doors
3.7.20.11.14.5.3.1 As the open plate shifting sequence commences, the plate shifting control circuit shall open the bomb bay doors.
3.7.20.11.14.5.3.2 The bomb bay doors shall remain open until the close plate shifting sequence commences at which time the control circuit shall close the bomb bay doors.
3.7.20.11.14.5.3.3 The plate shifting control circuit shall provide for the operator to manually open and close the bomb bay doors.
3.7.20.11.14.5.4 Plate Shift close
3.7.20.11.14.5.4.1 The plate shift close operation described in 3.7.20.11.10 shall be initiated by the operator via push button control.
3.7.20.11.14.5.4.2 The plate shifting control circuit shall provide for the operator to manually start and stop the plate closing and sealing from the control panel.

3.7.20.11.14.5.4.3 Manual control over-rides are to be accessible from the filter press control panel.
3.7.20.11.14.5.4.4 The plate shifting control circuit shall shift each plate to the closed position.
3.7.20.11.14.5.5 Feed Pump Control
3.7.20.11.14.5.5.1 An operator-initiated sequence via push button control shall start the filter press feed pump.

3.7.20.11.14.5.5.2 The filter press control system shall prevent pump operation until all plates are in the closed position and sufficient sealing force is obtained

3.7.20.11.14.5.5.3 The control circuit shall provide for the operator to manually start and stop the feed pump from the control panel.
3.7.20.11.14.5.5.4 Control voltage shall be 120VAC.
3.7.20.11.15 Filter Press Filtrate Surge Tank and Discharge Pump
3.7.20.11.15.1 The filter press filtrate shall be discharged into a 250-gallon (nominal) surge tank.

3.7.20.11.15.2 The collected filtrate shall be discharged either to the sludge mixing tank or returned to one of the 20K storage tanks.

3.7.20.11.15.3 The surge tank shall be provided with the following key features:

3.7.20.11.15.4 Discharge pump operation and control
3.7.20.11.15.4.1 Based upon water level in the filter press filtrate surge tank, the discharge pump shall start and stop automatically.

3.7.20.11.15.4.2 Based upon water level in the Sludge Mixing Tank, the pump discharge will be directed to the Sludge Tank or to one of the 20K storage tanks. Refer to 3.7.21
3.7.20.11.15.5 Penetrations
3.7.20.11.15.5.1 All penetrations identified below shall be welded, integral with the tank construction, or be a bolted bulkhead fitting.

3.7.20.11.15.5.2 Filter press filtrate discharge and plate weepage shall be discharged through individual penetrations located above normal water level.

3.7.20.11.15.5.3 A 10-inch diameter or larger clear personnel access hatch shall be provided on top the tank. 

3.7.20.11.15.5.4 A removable cover shall be installed to seal the access when not in use.

3.7.20.11.15.5.5 The line size for filtrate discharge shall be 2-inch schedule 40, B36.19 or larger.

3.7.20.11.15.5.6 Tank level sensor penetrations shall be located above normal water level 

3.7.20.11.16 Discharge Pump
3.7.20.11.16.1 The filter press filtrate surge tank shall include a submersible centrifugal pump that delivers a flow rate of 50 gpm or greater at 30ft of head.

3.7.20.11.16.2 The discharge pump efficiency shall be 70% or greater at 50 gpm and 30-feet of head.

3.7.20.11.16.3 The discharge pump flow rate shall equal or exceed the filter press feed pump flow rate.

3.7.20.11.16.4 The discharge pump motor shall operate from a 480VAC, 3 ph, 60 Hz power source.

3.7.20.11.16.5 The discharge pump shall operate with intermittent submerging in the filter press filtrate.

3.7.20.11.16.6 The filtrate shall be discharged either to the Sludge Tank or to one of the 20K storage tanks.

3.7.20.11.16.7 The discharge pump shall be provided with a combination motor starter and controls as identified in 3.7.21.

3.7.20.11.16.8 Motor Protection
3.7.20.11.16.8.1 The discharge pump motor shall incorporate thermal overloads to secure the motor upon excessive heat build up that could damage the motor windings.

3.7.20.11.16.8.2 A seal failure device shall be integral to the pump motor.

3.7.20.11.16.8.3 Upon detection of leakage, the seal failure circuit shall secure power to the motor and provide an indication of seal failure.

3.7.20.11.16.9 Bearings
3.7.20.11.16.9.1 The pump shaft shall rotate on two bearing assemblies, upper and lower.

3.7.20.11.16.9.2 The lower bearing shall accommodate thrust loading.

3.7.20.11.16.9.3 The bearing shall be permanently grease lubricated and require neither maintenance nor adjustment for the life of the pump.

3.7.20.11.16.10 Motor Cooling
3.7.20.11.16.10.1 The pump motor shall be cooled by either the surrounding filtrate or by the filtrate as it is pumped.

3.7.20.11.16.10.2 The pump shall be capable of running continuously at any tank fluid level above the low level shut-off point.

3.7.20.11.16.11 Pump/Motor Shaft
3.7.20.11.16.11.1 The motor and pump shall operate from a single shaft. The shaft can be either single piece construction or multiple shafts mechanically joined to operate as a single shaft.

3.7.20.11.16.12 Pump/Motor Seal
3.7.20.11.16.12.1 The pump shall be provided with a seal system to keep the filtrate from entering and electrically shorting the pump motor.

3.7.20.11.16.12.2 The seal system shall last for the operating life of the pump.

3.7.20.11.16.12.3 The seal system shall not require maintenance or adjustment during the life of the pump.

3.7.20.11.16.12.4 The seal static head pressure shall be 20-feet or greater.

3.7.20.11.16.12.5 The seal system shall not depend upon the direction of shaft rotation for an adequate water seal.

3.7.20.11.16.12.6 The seal system shall not require a pressure differential across the seal boundary to create an effective seal.

3.7.20.11.16.13 Power and Sensor Cable
3.7.20.11.16.13.1 A cable seal shall be included that provides a watertight and submersible seal against a 20-foot or greater static head pressure and is reusable.

3.7.20.11.16.13.2 The outer cable jacket shall be watertight and submersible and shall withstanding the filter press filtrate without requiring cable replacement for the life of the pump.

Master Control System (Table 3)

	EQUIPMENT
	INLET VALVE  3.7.8

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Close
	Open
	Auto
	
	
	

	Inlet Valve Open
	Valve Handle Position
	
	
	X
	Green Light Valve Open

Controlled by controller
	Inlet Pumps and Inlet Valve
	Inlet Pumps

ready to Energize and Inlet Valve Open

	Inlet Valve Closed
	Valve Handle Position
	
	
	X
	Red Light Valve Closed

Controlled by controller
	Inlet Pumps and Inlet Valve
	Inlet Pumps Secured and Inlet Valve Closed

	Inlet Valve Open
	Valve Handle Position
	
	X
	
	Green Light Valve Open
	Inlet Pumps and Inlet Valve
	Inlet Pumps

ready to Energize and Inlet Valve Open

	Inlet Valve Closed
	Valve Handle Position
	X
	
	
	Red Light Valve Closed
	Inlet Pumps and Inlet Valve
	Inlet Pumps Secured and Inlet Valve Closed

	EQUIPMENT
	INLET PUMPS, 3.7.10

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Stop
	Selector Switch
	X
	
	
	None
	Inlet Pumps
	Inlet Pumps Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Inlet Pumps
	Inlet Pumps

Energized

	Pumps run as controlled by controller
	Discharge Flow Meter
	
	
	X
	Green Light Pump On.

Inlet Flow Meter Flow Rate
	Inlet Pumps
	Inlet Pumps

energized per controller

	EQUIPMENT
	Oil Water Separator, 3.7.13

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	High Water Level
	Liquid Level Sensor
	
	
	X
	Red Light Tank Full
	Inlet Pumps
	Inlet Pumps Secured

	High Oil Level
	Oil Level Sensor
	
	
	X
	Red Light Tank Full
	Inlet Pumps
	Inlet Pumps Secured

	Oil Level At Pump Energize Height
	Oil Level Sensor
	
	
	X
	Green Light Pump On
	Oil Tank Pump
	Oil Tank Pump Energized

	Oil Level At Pump Secure Height
	Oil Level Sensor
	
	
	X
	None
	Oil Tank Pump
	Oil Tank Pump Secured

	On
	Selector Switch
	
	X
	
	Green Light Pump On
	Oil Tank Pump
	Oil Tank Pump Energized

	Off
	Selector Switch
	X
	
	
	None
	Oil Tank Pump
	Oil Tank Pump Secured


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	RAPID MIX TANK, 3.7.14.6

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	High Water Level
	Liquid Level Sensor
	
	
	X
	Red Light Tank Full
	Inlet Pumps
	Inlet Pumps Secured

	pH Below Set Point
	pH Sensor
	
	
	X
	Continuous Read Out

Green Light Pump On

Red Light On, pH below Set Point
	NaOH Injection Pump

Inlet Pumps

Inlet Valve
	Increase rate of NaOH Injection

Inlet Pumps secured

Inlet Valve secured

	pH Above Set Point
	pH Sensor
	
	
	X
	Continuous Read Out

Green Light Pump On

Red Light On, pH above Set Point
	NaOH Injection Pump

Inlet Pumps

Inlet Valve
	Decrease rate of NaOH Injection

Inlet Pumps secured

Inlet Valve secured

	Stop
	Selector Switch
	X
	
	
	None
	NaOH Injection Pump
	NaOH Injection Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	NaOH Injection Pump
	NaOH Injection Pump Energized

	Stop
	Selector Switch
	X
	
	
	None
	Cadmium/ Chromium Injection Pump
	Injection Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Cadmium/ Chromium Injection Pump
	Injection Pump Energized


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	PRECIPITATION REACTION TANK, 3.7.14.7

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	High Water Level
	Liquid Level Sensor
	
	
	X
	Red Light Tank Full
	Inlet Pumps
	Inlet Pumps Secured

	Stop
	Selector Switch
	X
	
	
	None
	Cationic Injection Pump
	Cationic Injection Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Cationic Injection Pump
	Cationic Injection Pump Energized

	EQUIPMENT
	FLOCCULATION TANK, 3.7.14.8

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	High Water Level
	Liquid Level Sensor
	
	
	X
	Red Light Tank Full
	Inlet Pumps
	Inlet Pumps Secured

	Stop
	Selector Switch
	X
	
	
	None
	Anionic Injection Pump
	Anionic Injection Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Anionic Injection Pump
	Anionic Injection Pump Energized


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	GRAVITY CLARIFIER, 3.7.14.15

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	High Water Level
	Liquid Level Sensor
	
	
	X
	Red Light Tank Full
	Inlet Pumps
	Inlet Pumps Secured

	Water Level At Pump Energize Height
	Liquid Level Sensor
	
	
	X
	Green Light Pump On
	Effluent Discharge Pump
	Discharge Pump Energized

	Water Level At Pump Secure Height
	Liquid Level Sensor
	
	
	X
	None
	Effluent Discharge Pump
	Discharge Pump Secured

	Stop
	Selector Switch
	X
	
	
	None
	Effluent Discharge Pump
	Discharge Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Effluent Discharge Pump
	Discharge Pump Energized

	Water Level At Discharge Pump Energize Height
	Liquid Level Sensor
	
	
	X
	Green Light Discharge Valve Open
	Discharge Valve
	Discharge Valve Open

	Water Level At Discharge Pump Secure Height
	Liquid Level Sensor
	
	
	X
	None
	Discharge Valve
	Discharge Valve Secured

	Open
	Selector Switch
	
	X
	
	Green Light Discharge Valve Open
	Discharge Valve
	Discharge Valve Open

	Closed
	Selector Switch
	X
	
	
	None
	Discharge Valve
	Discharge Valve Secured

	Stop
	Selector Switch
	X
	
	
	None
	Auger
	Auger Secured

	Start
	Selector Switch
	
	X
	
	Green Light Auger On
	Auger
	Auger Energized

	Water Level At Auger Energize Height
	Liquid Level Sensor
	
	
	X
	Green Light Auger On
	Auger
	Auger Energized

	Water Level At Auger Secure Height
	Liquid Level Sensor
	
	
	X
	None
	Auger
	Auger Secured


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	Discharge Flow Meter, 3.7.17

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Effluent Discharge
	Flow Meter
	
	
	X
	Real Time Discharge Flow Rate, gpm
	Discharge Pump or Discharge Valve
	Discharge Flow Rate Maintained At User Set Point

	Effluent Discharge
	Flow Totalizer
	
	
	X
	Total Flow To Date, gallons
	None
	N/A

	EQUIPMENT
	Inlet Flow Meter, 3.7.12

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Tank Suction
	Flow Meter
	
	
	X
	Real Time Inlet Flow Rate, gpm
	Inlet Pumps
	Inlet Flow Rate Maintained At User Set Point

	EQUIPMENT
	Conductivity Meter, 3.7.19.5

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Effluent Discharge
	Conductivity Meter
	
	
	X
	Real Time Conduct’y S
	None
	N/A


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	Sludge Mixing Tank, 3.7.20.4

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	High Water Level
	Liquid Level Sensor
	
	
	X
	Red Light Tank Full
	Inlet Pumps
	Inlet Pumps Secured

	Water Level At Filter Feed Pump Energize Height
	Liquid Level Sensor
	
	
	X
	Green Light Pump On
	Filter Press Feed Pump
	Filter Feed Pump Energized 

	Water Level At Filter Feed Pump Secure Height
	Liquid Level Sensor
	
	
	X
	None
	Filter Press Feed Pump
	Filter Feed Pump Secured 

	Stop
	Selector Switch
	X
	
	
	None
	Filter Press Feed Pump
	Filter Feed Pump Secured 

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Filter Press Feed Pump
	Filter Feed Pump Energized 

	Water Level At Filter Press Filtrate Fill Sludge Tank Height
	Liquid Level Sensor
	
	
	X
	Green Light Sludge Tank Fill
	Sludge Tank/20k Tank 3 Way Valve
	Discharge to Sludge Tank 

	Water Level At Filter Press Filtrate Discharge To 20K Tank Height
	Liquid Level Sensor
	
	
	X
	Green Light 20k Tank Fill
	Sludge Tank/20k Tank 3 Way Valve
	Discharge to 20k Tank

	Start
	Selector Switch
	
	X
	
	Green Light Sludge Tank Fill
	Sludge Tank/20k Tank 3 Way Valve
	Discharge to Sludge Tank

	Stop
	Selector Switch
	X
	
	
	None
	Sludge Tank/20k Tank 3 Way Valve
	Discharge to 20k Tank


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	Filter Press Interface To OWTS System, 3.7.20.11.14

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Ready To Receive Sludge
	Unknown
	
	
	X
	Green Light Filter Press Feed Pump On
	Filter Press Feed Pump
	Filter Feed Pump Energized 

	Not Ready To Receive Sludge
	Unknown
	
	
	X
	Red Light Filter Press Off Line
	Filter Press Feed Pump
	Filter Feed Pump Secured 

	Maximum Differential Pressure
	Differential Pressure Sensor
	
	
	X
	Red Light Filter Feed Pump Secured Discharge Filter Cake
	Filter Press Feed Pump
	Filter Feed Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Filter Press Feed Pump On
	Filter Press Feed Pump
	Filter Feed Pump Energized 

	Stop
	Selector Switch
	X
	
	
	None
	Filter Press Feed Pump
	Filter Feed Pump Secured 

	EQUIPMENT
	Filter Press Filtrate Discharge Pump, 3.7.20.11.16

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Water Level At Filter Press Filtrate Pump Energize Height
	Liquid Level Sensor
	
	
	X
	Green Light Pump On
	Filter Press Filtrate Pump
	Filter Press Filtrate Pump Energized

	Water Level At Filter Press Filtrate Pump Secure Height
	Liquid Level Sensor
	
	
	X
	None
	Filter Press Filtrate Pump
	Filter Press Filtrate Pump Secured

	Stop
	Selector Switch
	X
	
	
	None
	Filter Press Filtrate Pump
	Filter Press Filtrate Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Filter Press Filtrate Pump
	Filter Press Filtrate Pump Energized


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	DE Injector, 3.7.20.5

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Start
	Selector Switch
	
	X
	
	Green Light DE Injector On
	DE Injector
	DE Injector Energized

	Stop
	Selector Switch
	X
	
	
	None
	DE Injector
	DE Injector Secured

	EQUIPMENT
	DE Injector Exhaust Ventilation, 3.7.20.5.9

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	DE Hopper Lid Open
	Position Sensor
	
	
	X
	Green Light DE Exhaust On
	DE Exhaust Ventilation
	DE Exhaust Ventilation Energized

	DE Hopper Lid Closed
	Position Sensor
	
	
	X
	None
	DE Exhaust Ventilation
	DE Exhaust Ventilation Secured

	Start
	Selector Switch
	
	X
	
	Green Light DE Exhaust On
	DE Exhaust Ventilation
	DE Exhaust Ventilation Energized

	Stop
	Selector Switch
	X
	
	
	None
	DE Exhaust Ventilation
	DE Exhaust Ventilation Secured

	EQUIPMENT
	20K Tank OWTS Plant Return Valves, 3.8.35.4

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	20K Tank Suction Valve Open
	Valve Handle Position
	
	
	X
	Tank No. & Green Light Valve Open
	None
	None

	20K Tank Suction Valve Closed
	Valve Handle Position
	
	
	X
	Tank No. & Red Light Valve Closed
	None
	None


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	Oil Water Separator Exhaust Ventilation, 3.7.13.16

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Oil Water Separator Lid Open
	Position Sensor
	
	
	X
	Green Light Oil Water Separator Exhaust On
	Oil Water Separator Exhaust Ventilation
	Oil Water Separator Exhaust Ventilation Energized

	Oil Water Separator Lid Closed
	Position Sensor
	
	
	X
	None
	Oil Water Separator Exhaust Ventilation
	Oil Water Separator Exhaust Ventilation Secured

	Start
	Selector Switch
	
	X
	
	Green Light Oil Water Separator Exhaust On
	Oil Water Separator Exhaust Ventilation
	Oil Water Separator Exhaust Ventilation Energized

	Stop
	Selector Switch
	X
	
	
	None
	Oil Water Separator Exhaust Ventilation
	Oil Water Separator Exhaust Ventilation Secured

	EQUIPMENT
	Final Filter Assembly, 3.7.18

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Filtering Water
	Differential Pressure Sensor
	
	
	X
	Continuous Display of Differential Pressure

Red Light Change Filter
	None
	None


TABLE 3 - Master Control Functions (Continued)

	EQUIPMENT
	NaOH Liquid Drum, 3.7.14.13

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Chemical Drum Liquid Level Low
	Level Sensor
	
	
	X
	Continuous Display of Liquid Level

Red Light Low NaOH


	Inlet Feed Pumps
	Inlet Feed Pumps Secured

	EQUIPMENT
	Cationic Liquid Drum, 3.7.14.14.2

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Chemical Drum Liquid Level Low
	Level Sensor
	
	
	X
	Continuous Display of Liquid Level

Red Light Low Cationic


	Inlet Feed Pumps
	Inlet Feed Pumps Secured

	EQUIPMENT
	Anionic Liquid Drum, 3.7.14.14.3

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Chemical Drum or Mix Tank Liquid Level Low
	Level Sensor
	
	
	X
	Continuous Display of Liquid Level

Red Light Low Anionic


	Inlet Feed Pumps
	Inlet Feed Pumps Secured

	EQUIPMENT
	Cofferdam Floor Sump Pump,

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Off
	On
	Auto
	
	
	

	Water Level At Sump Pump Energize Height
	Liquid Level Sensor
	
	
	X
	Green Light Pump On
	Sump Pump
	Sump Pump Energized

	Water Level At Sump Pump Secure Height
	Liquid Level Sensor
	
	
	X
	None
	Sump Pump
	Sump Pump Secured

	Stop
	Selector Switch
	X
	
	
	None
	Sump Pump
	Sump Pump Secured

	Start
	Selector Switch
	
	X
	
	Green Light Pump On
	Sump Pump
	Sump Pump Energized


TABLE 3 - Master Control Functions (Continued)
	EQUIPMENT
	20K Tank Fill Valves, 3.8.35.4

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Close
	Open
	Auto
	
	
	

	Tank Fill Valve Open
	Valve Handle Position
	
	
	X
	Tank No. & Green Light Valve Open

Controlled by controller
	Control Valve
	Line up valves for Filling to specific tank

	Tank Fill Valve Closed
	Valve Handle Position
	
	
	X
	Tank No. & Red Light Valve Closed

Controlled by controller
	Control Valve
	Line up valves to secure Filling to specific tank

	Tank Fill Valve Open
	Valve Handle Position
	
	X
	
	Tank No. & Green Light Valve Open
	Control Valve
	Open Specified valve

	Tank Fill Valve Closed
	Valve Handle Position
	X
	
	
	Tank No. & Red Light Valve Closed
	Control Valve
	Close specified valve

	EQUIPMENT
	20K and 40K Tank Suction Valves, 3.8.35.4

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Close
	Open
	Auto
	
	
	

	Tank Suction Valve Open
	Valve Handle Position
	
	
	X
	Tank No. & Green Light Valve Open

Controlled by controller
	Control Valve
	Line up valves for Suction from specific tank

	Tank Suction Valve Closed
	Valve Handle Position
	
	
	X
	Tank No. & Red Light Valve Closed

Controlled by controller
	Control Valve
	Line up valves to secure Suction from specific tank

	Tank Suction Valve Open
	Valve Handle Position
	
	X
	
	Tank No. & Green Light Valve Open
	Control Valve
	Open Specified valve

	Tank Suction Valve Closed
	Valve Handle Position
	X
	
	
	Tank No. & Red Light Valve Closed
	Control Valve
	Close specified valve


TABLE 3 - Master Control Functions (Continued)
	EQUIPMENT
	Pipeline Fill Valves, 3.8.35.4

	Operating Conditions
	Equipment Sensor
	Modes of Operation
	Indication
	Equipment Controlled
	Controlled Equipment Function

	
	
	Close
	Open
	Auto
	
	
	

	Pipeline Fill Valve Open
	Valve Handle Position
	
	
	X
	Pipeline No. & Green Light Valve Open

Controlled by controller
	Control Valve
	Line up valves for Filling to specific tank

	Pipeline Fill Valve Closed
	Valve Handle Position
	
	
	X
	Pipeline No. & Red Light Valve Closed

Controlled by controller
	Control Valve
	Line up valves to secure Filling to specific tank

	Pipeline Fill Valve Open
	Valve Handle Position
	
	X
	
	Pipeline No. & Green Light Valve Open
	Control Valve
	Open Specified valve

	Pipeline Fill Valve Closed
	Valve Handle Position
	X
	
	
	Pipeline No. & Red Light Valve Closed
	Control Valve
	Close specified valve


3.7.21 MASTER CONTROL SYSTEM

3.7.21.1 Table 3 identifies the equipment to be controlled or monitored, equipment sensors, modes of operation indication and corresponding functions.

3.7.21.1.1 Unless otherwise stated, all equipment identified in Table 3 shall have their display in the master control panel.

3.7.21.1.2 Equipment not identified in Table 3 but required to have control and display, shall have their control and display near the specific equipment.  An example would be the filter press, where it is an advantage to have local control and indication at the filter press (e.g. bomb bay door open and close, manual plate shift).  This exception does not preclude filter press central control parameters identified in table 3.

3.7.21.2 All wastewater treatment equipment provided shall operate in an automated mode as identified elsewhere herein and shall include manual over-rides for key operational points and semi-automatic controls for the filter press.

3.7.21.3 A master control panel functions shall include:

3.7.21.3.1 Individual equipment operational selection “off/auto/on”;

3.7.21.3.2 Green lights (or equivalent) to indicate individual operational equipment status;

3.7.21.3.3 Red lights (or equivalent) to indicate alarm conditions with alarm indication to continue until the control circuit is reset at the master control panel.

3.7.21.3.4 Alarms shall identify specific alarm visually and include an audible alarm.  There shall be an audible alarm acknowledge/silence button.

3.7.21.3.5 The alarms shall be allowed to be reset individually or with a “reset all” option.

3.7.21.4 The master control panel shall be located in a position so the equipment operator can visually observe all equipment components and fluid levels to the maximum extent practical.

3.7.21.5 This contract shall provide all equipment required to support the control system.

3.7.21.6 Program Logic Controller (PLC)
3.7.21.6.1 For consistency and inter connectability, an Allen-Bradley MicroLogix 1500 controller (1764-LRP) shall be provided to monitor, operate, provide the means of varying system operational parameters and allow for system expansion.

3.7.21.6.2 Ethernet, RS232 and phone communication ports shall be provided and shall be integral to the controller and HMI.  All of these ports, as well as any keyboard, mouse, etc. shall be mounted so as to allow use without opening any electrical panels / boxes.
3.7.21.6.3 Human/Machine interface (HMI) shall be via a touch-screen device connected to the controller.  The touch screen shall be a minimum of 15” measured diagonally.
3.7.21.6.4 The controller shall be provided with a fully licensed version of all PLC software used for programming, downloading, uploading, running “online”, monitoring, editing, and data logging of the system PLC operational parameters for use on a government owned computer system running Microsoft XP/Microsoft 2000 operating systems.

3.7.21.6.5 Operational programming of the controller shall be accomplished using standard “ladder” logic instructions.

3.7.21.6.6 The operational programs shall be fully documented using the “symbol” and “description” functions of the programming software.

3.7.21.6.7 The operational programs shall not be locked in any way that would prevent government personnel from viewing or editing the program(s).

3.7.21.6.8 The operating program(s) shall be installed on the PLC upon delivery.

3.7.21.6.9 The program(s) shall be backed-up and a copy provided to the government on a standard CD or DVD disc. 

3.7.21.6.10 All communication cabling required for downloading program modifications to the PLC controller and HMI shall be provided.

3.7.21.7 All normal operations shall be fully automated to the greatest extent possible from the controller panel.  This includes, but is not limited to, switching between sewer and NPDES discharge, switching the inlet and return line valves to and from the treatment plant and tanks, and controlling the fill valves for the tanks.
3.7.21.8 The contractor shall coordinate with the shipyard all the control programming details for the operator controls and options (e.g. directing of water sources, automatic switching between tanks for treatment, ability to lock out tanks).

3.7.21.9 The main controller panel shall include space to expand the controller to it’s maximum capabilities to provide for future expansion.
3.7.21.10 The HMI shall log desired inputs, outputs, and values.  The contractor shall coordinate with the shipyard to identify the desired items to be logged.  The logs shall be saved to a memory device with a capacity to hold 5 years of data.  The logs shall be capable of being transferred / copied to a laptop computer and over a network.
3.7.22 OWTS Distribution Piping

3.7.22.1 All oily wastewater, effluent, and potable water piping provided (metallic and non-metallic) shall be designed for a working pressure of 150 psig.
3.7.22.2 All piping shall provide for freeze protection.
3.7.22.3 Pipe routing shall be designed to allow foot traffic around tanks and building to facilitate inspections and operation.

3.7.22.4 All piping shall enter the enclosure at a minimum height of eight feet.  This is to maximize interior space and exterior access.

3.7.22.5 The oily waste water and effluent pipe sections, that are required to be metallic per Figure 3 shall be constructed from class 700, Mil-T-16420K 90/10 CuNi pipe with bronze ASTM B61 ANSI B16.24 silver brazed, class 150 flat face flanges assembled both ends.

3.7.22.5.1 Pipe hangers are to be positioned in accordance with ANSI B31.1.

3.7.22.5.2 Pipe hanger spacing shall be in accordance with ASME B31.1.

3.7.22.6 Where high density polyethylene pipe (HDPE) is used, only PE 3408 HDPE shall be provided. The hydrostatic design basis at 73°F shall be 1,600 psi in accordance with ASTM D2837.

3.7.22.6.1 The outside diameter to pipe wall thickness shall not be less than 7.3 to 1.

3.7.22.6.2 HDPE pipe connections to metallic pipe shall be ANSI B16.5, class 150 size flat-faced flanges.

3.7.22.6.3 HDPE pipe hanger locations shall be in accordance with pipe manufacturer’s recommend practices. In no case shall pipe hanger spacing exceed 6-feet for 4-inch diameter pipe, 5-feet for 3-inch diameter pipe and 4-feet for 2-inch diameter pipe.

3.7.22.6.4 The pipeline support shall accommodate horizontal and lateral thermal expansion and contraction based on the environmental conditions in 3.3.

3.7.22.6.5 The pipe hangers shall cradle at least the bottom 120° of the pipe, and be at least ½ pipe diameter wide.

3.7.22.6.6 Hanger edges shall be rounded or rolled to prevent cutting into the pipe.

3.7.22.7 Where Fiberglass Pipe is used, only 150 psig standard rating pipe, meeting the requirements of API Spec 15LR, shall be provided.

3.7.22.7.1 Fiberglass pipe connections to metallic pipe shall be via ANSI B16.5, class 150 size flat-faced flanges.

3.7.22.7.2 Fiberglass pipe hanger location and design shall be in accordance with the manufacturer’s recommended practices.

3.7.22.7.3 The pipeline support shall accommodate horizontal and lateral thermal expansion and contraction based on the environmental conditions in 3.3.

3.7.22.8 Where Polyvinyl Chloride (PVC) is used, only ASTM D-1785, Type 1, Grade 1, schedule 80 shall be provided.

3.7.22.8.1 PVC pipe connections to metallic pipe shall be via ANSI B16.5, class 150 size flat-faced flanges.

3.7.22.8.2 PVC pipe hanger locations shall be in accordance with the pipe manufacturer’s recommended practices.  In no case shall PVC pipe hanger spacing exceed 8-feet-9-inch for 4-inch diameter pipe; 8 feet-0-inch for 3-inch diameter pipe; and 6-feet-6-inch for 2-inch diameter pipe.

3.7.22.8.3 The pipeline support shall accommodate horizontal and lateral thermal expansion and contraction based on the environmental conditions in 3.3.

3.7.22.8.4 The pipe hangers shall cradle the bottom 120° or more of the pipe and be ½ pipe diameter wide or greater.

3.7.22.8.5 Hanger edges shall be rounded or rolled to prevent cutting into the pipe.
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3.8 VERTICAL ABOVE GROUND DOUBLE WALL STORAGE TANK:

3.8.1 The Storage Tank shall be located exterior to the enclosure and shall operate in an outdoor marine industrial environment, at variable temperatures from 0°F to 110°F, in a salt and dust laden atmosphere, combined with wind driven rain, sleet and/or snow.

3.8.2 The Storage Tank shall withstand 85 mph, Exposure D wind loads.

3.8.3 The Storage Tank shall withstand seismic loading conditions as identified in the Unified Facilities Criteria (UFC) 3-310-01.  See Washington state, “Puget Sound NSY” for site-specific load data.

3.8.4 Tank design and construction shall be in accordance with STI F921.

3.8.5 The tank shall be fabricated by a STI licensed facility.

3.8.6 The tank shall be designed and constructed to hold 20,000 gallons, plus 2%, minus 0% of metal bearing oily wastewater.

3.8.6.1 The wastewater shall be of the composition identified in Table 1.

3.8.6.2 The wastewater shall have a specific gravity of 1.0

3.8.7 The tank shall have double sided walls and double bottom walls.

3.8.8 The tank shall be self-supported on an integral base.

3.8.9 The completed tank shall be marked and labeled in accordance with STI F921.

3.8.9.1 The label shall include the tank model, the year of manufacture, the empty tank weight and the full tank weight.

3.8.9.2 The tank capacity in gallons shall be marked on the side of the tank above the label.

3.8.9.3 The empty weight of the completed tank (in pounds) shall be stenciled on two opposite sides of the tank in 3 inch high black lettering.

3.8.10 If the tank is not provided with catholic corrosion protection, the tank shall be grounded in accordance with STI F921.

3.8.11 Materials

3.8.11.1 The tank shall be constructed of steel meeting the requirements of STI F921 and UL 142.

3.8.11.2 The tank wall thickness shall include a 1/16-inch corrosion allowance increase to the minimum carbon steel tank wall thicknesses identified in Table 15.1 of UL 142.

3.8.11.3 All tank piping, valves, structural brackets and assemblies shall be metallic and in accordance with NFPA 30.

3.8.11.4 To the maximum extent practical, TP304 schedule 40, ASTM A312 stainless steel pipe shall be used.

3.8.11.5 Except for gaskets, valve packing and seals, the use of plastic, PVC or non—metallic materials is not allowed 

3.8.12 Dimensional Size

3.8.12.1 For dimensional stability, the diameter of the tank shall be equal to the height of the tank, plus 0%, minus 20%.

3.8.12.2 The overall height of the tank including handrails or any other appurtenances shall not exceed 22 feet.

3.8.12.3 The base shall not exceed 18 feet 6 inches square.

3.8.13 Personnel Access Hatch

3.8.14 The tank shall be provided with one (1), 24 inch, plus 2 inch, minus 0 inch, diameter personnel access hatch located in the roof of the tank.

3.8.14.1 The access hatch shall be in addition to any other required openings in the roof and shall be used only for personnel access to the tank interior.

3.8.14.2 The closest edge of the access hatch shall be located no more then 1 foot away from the internal access ladder described below.

3.8.15 Internal Access Ladder

3.8.15.1 The tank shall include an internal access ladder meeting the requirements of OSHA and UL-142.

3.8.15.2 The ladder shall be mounted to the inside wall of the tank directly adjacent to the personnel access hole.

3.8.15.3 The ladder shall be located no more then 1 foot away from and be accessible from the top personnel access hole.

3.8.15.4 The ladder shall extend to the tank floor.

3.8.15.5 The ladder shall include an OSHA approved safety-line for use by personnel fall protection devices as required.

3.8.16 External Ladder

3.8.16.1 An external fixed ladder meeting the requirements of OSHA and UL 142 shall be provided and installed for access to the tank roof.

3.8.16.2 The ladder shall be accessible, without assistance, from ground level and shall have a personnel landing area of a minimum 4-feet x 4-feet.
3.8.16.3 The external ladder shall include an OSHA approved safety-line for use by personnel fall protection devices as required.
3.8.16.4 There shall be a safety swing gate installed at the ladder opening
3.8.17 Lifting Pads

3.8.17.1 The tank shall be provided with four gross weight lifting pads meeting the requirements of 3.5.17.

3.8.17.2 Gross weight shall include the fully assembled tank including piping but without water.

3.8.17.3 The lifting pads shall be provided at four symmetrical locations on top of the tank.

3.8.17.4 The lifting pads shall be located as close to the outer edge as practical without interfering with the handrails or any other tank structure.

3.8.17.5 The lifting pads shall be located such that when rigged with crane pendants, the direction of force shall be within the plane of the lifting pads.

3.8.18 Tank Base

3.8.18.1 The integral steel tank base and the corresponding tank support structure shall be square and shall make a square foot print with the ground.  Contact with the ground shall be continuous within this square.

3.8.18.2 The tank base shall be sized so that its contact patch with the ground will produce a load factor that will not exceed 600 lbs per square foot when the tank is 100% full.  

3.8.18.3 The tank base shall be of the minimum plane dimensions required to enclose and support the tank.

3.8.18.4 The tank base shall be arranged to provide as much protection to the tank as possible.

3.8.18.5 The tank base, support and structure shall not restrict access to the roof of the tank, tank ladder, or any other tank equipment.

3.8.18.6 Structural members shall be designed with a safety factor of 4 or greater.

3.8.18.7 The tank base shall consist of a parallel network of steel “I” beams. 

3.8.18.8 Each “I” beam shall be continuous from opposite ends of the square, i.e. no cutting or rewelding or noncontinuous sections of the “I” beams shall be allowed.

3.8.18.9 The “I” beam network shall be completely enclosed in steel walls on the top, bottom and all sides.

3.8.18.10 The “I” beams shall not be visible except through access holes for necessary equipment.

3.8.18.11 The tank base steel walls shall have a thickness at least equal to the exterior wall of the tank.

3.8.18.12 The tank base shall be the seismic anchor interface securing the tank assembly to a concrete pad foundation.  The contractor shall provide and install the tank seismic restraints.

3.8.19 Hand Rails and Toe Boards 

3.8.19.1 Handrails and toe boards meeting the requirements of OSHA shall be provided around the top of the tank.

3.8.19.2 The handrails shall be removable.
3.8.20 Penetrations

3.8.20.1 The tank shall be provided with one fill penetration, one suction penetration, one primary tank normal vent penetration, one primary tank emergency vent penetration, one secondary tank emergency vent penetration, one mechanical tank level indicator penetration and one ultrasonic tank level indicator penetration.

3.8.20.2 There shall be no penetrations of any kind of the inner tank sidewalls or bottom.

3.8.20.3 There shall be no penetrations of the outer tank wall including pipes, valves, access hole covers or fittings other then the upper vents and drain valve assemblies for the interstitial voids.

3.8.20.4 Each penetration through which liquid can normally flow shall be provided with an external valve located as close as practical to the secondary tank shell.

3.8.21 The fill penetration, size 4-inch schedule 40, shall enter the tank through the roof and extend into the tank, parallel to the tank’s vertical axis.  

3.8.21.1 The fill penetration shall be in accordance with UL 142, No. 8 of Figure 7.1 with a reinforcing plate in accordance with Figure 7.3.  

3.8.21.2 The fill pipe shall terminate within 6 inches of the bottom of the tank.

3.8.21.3 The tank bottom shall be protected from discharge stream erosion by a removable striker plate.  The striker plate shall be held in place by a steel framework and wire lock pins.

3.8.21.4 Within 6 inches of the tank roof, a ½-inch diameter hole shall be installed in the fill pipe to prevent siphoning.

3.8.21.5 The horizontal sections of pipe runs shall be as short as possible and shall be sloped 1/8-inch per foot to ensure drainage back into the tank.

3.8.21.6 The fill penetration pipe shall include a fill manifold per 3.9.2.

3.8.21.7 The 4-inch flange faces and the 2½-inch quick disconnect hose connection face shall be in the same parallel orientation as the suction 4-inch flange connection.

3.8.22 The suction penetration, size 4-inch schedule 40, shall enter the tank center +/- 2-inch through the roof and extend into the tank, parallel to the tank’s vertical axis.

3.8.22.1 The tank suction penetration shall be accordance with UL 142, No. 8 of Figure 7.1 with a reinforcing plate in accordance with UL 142, Figure 7.3.

3.8.22.2 The terminus of the suction line shall be within 3 inches of the internal tank bottom and within 6 inches of the center of the tank.

3.8.22.3 The horizontal sections of pipe runs shall be as short as possible and shall be sloped 1/8-inch per foot to ensure drainage back into the tank.

3.8.22.4 A manually operated siphon break shall be installed in the suction line to prevent tank draw down during suction pipe maintenance.

3.8.23 A primary tank normal vent shall be provided that meets the requirements of NFPA 30.

3.8.23.1 The vent penetration shall be accordance with UL 142, No. 8 of Figure 7.1 with a reinforcing plate in accordance with UL 142, Figure 7.3.

3.8.23.2 The vent opening outside the tank shall be weather protected and bird screened.

3.8.24 Pressure-relieving devices meeting the requirements of NFPA 30 shall be provided for emergency primary tank venting and secondary tank venting.  Lifter roof or a weak roof-to-shell seam is not an acceptable emergency venting method.

3.8.25 Tank Level Indicator – The tank shall include a float controlled mechanically operated tank level indicator easily readable from outside the tank at ground level and 50 feet away.

3.8.25.1 All wetted parts shall either be stainless steel, PVC, or polyethylene.

3.8.25.2 The level indicator shall indicate the number of gallons in the tank.

3.8.25.3 The level indicator shall be accurate to plus or minus ½% of the total volume (+/- 100 gallons).

3.8.25.4 The level indicator shall require no external or internal sources of compressed air, electrical power or hydraulic fluids for operation.

3.8.25.5 No penetrations of the inner or outer side or bottom walls shall be allowed to accommodate the level indicator.

3.8.25.6 All level indicator valves shall be hand operated and require no tools.

3.8.26 Ultrasonic Level Detector
3.8.26.1 In addition to the mechanical tank level indicator above, the tank shall be provided with an ultrasonic level detector.

3.8.26.2 The ultrasonic level detector shall send it’s signal to the master control system (3.7.21)

3.8.26.3 The ultrasonic level detector shall include; the detector, a monitor, a power supply and NEMA 4 box to house the monitor as needed.

3.8.26.4 All applicable electrical components shall be UL listed or equivalent and shall be rated to withstand the environmental conditions identified in 3.3.

3.8.26.5 All wiring shall be in accordance with NFPA 70.

3.8.26.6 The ultrasonic level detector and the master control system display shall be configured to display gallons +/- .25% accuracy of the maximum empty tank distance from primary tank roof to the primary tank bottom.

3.8.27 Tank Spill Prevention Features

3.8.27.1 All voids between the inner and outer tank walls shall be vented to the atmosphere to eliminate pressure differentials between the void and the atmosphere.

3.8.27.2 The vents shall be located no further than 6-inch from the top of the void.

3.8.27.3 All voids shall include a ½-inch ips drain line with a shut off valve.  The shut off valves shall be located outside the tank and be accessible from ground level.

3.8.27.4 The drain lines shall be positioned to allow no more then ½-inch of liquid to remain in the void after draining.

3.8.27.5 These drain lines and valve assemblies shall be used for leakage detection and drainage.

3.8.27.6 Void spaces shall be equipped with automatic leak detection devices.

3.8.27.6.1 The leak detector shall send it’s signal to the master control system (3.7.21) where it will visually and audibly annunciate an alarm condition.

3.8.28 Automatic Liquid Stop Device
3.8.28.1 The tank shall be protected against overfilling by automatically stopping delivery of liquid to the tank when the liquid level in the tank reaches 95% of capacity.

3.8.28.2 This automatic shutoff device shall require no operator actions to secure the flow of incoming wastewater.

3.8.28.3 The shut off device shall completely secure incoming flow.

3.8.28.4 The shut off device shall withstand 150 psi of pressure.
3.8.28.5 The shut off device shall require no external sources of energy (i.e. air, power, etc.) for operation.
3.8.29 Liquid Level Alarm
3.8.29.1 The tank shall be protected against overfilling by sounding an alarm when the liquid level in the tank reaches 90% and by automatically closing inlet valves when the liquid level in the tank reaches 95% of capacity.

3.8.29.2 The liquid level alarm shall operate independently of the automatic liquid stop device.

3.8.29.3 The liquid level alarm shall operate from the liquid level input to the master control system (3.7.21) where it will visually and audibly annunciate an alarm condition 
3.8.30 Each double walled 20K tank shall include oil thickness monitoring with a minimum range of 0 to 24 inches.  This oil sensor shall send its signal to the treatment plant controller.  An alarm shall sound when the oil reaches a thickness of 18 inches.  This thickness value shall be operator adjustable.

3.8.31 Each double walled 20K tank shall include an oil detection probe located 12 inches above the tank suction inlet point.  This oil sensor shall send its signal to the treatment plant controller.  When the oil level reaches the oil detection probe, the operator shall be able to have the controller either automatically switch to another tank to continue treating water, or automatically stop water treatment.  The operator shall also have the option to override these safety controls and continue pumping water.

3.8.32 Each double walled 20K tank shall include an oil skimmer which is piped to a connection at no more than 5 feet above ground level with an ASTM F1122 quick disconnect fitting for oil removal.  An oil compatible stainless steel ball valve shall precede the quick connect fitting for isolating the tank.
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3.9 EXISTING 40K VERTICAL ABOVE GROUND SINGLE WALL STORAGE TANK MODIFICATIONS

3.9.1 Ultrasonic Level Detector
3.9.1.1 In addition to the existing mechanical tank level indicator, the tank shall be provided with an ultrasonic level detector.

3.9.1.2 The ultrasonic level detector shall send it’s signal to the master control system (3.7.21)

3.9.1.3 The ultrasonic level detector shall include; the detector, a monitor, a power supply and NEMA 4 box to house the monitor as needed.

3.9.1.4 All applicable electrical components shall be UL listed or equivalent and shall be rated to withstand the environmental conditions identified in 3.3.

3.9.1.5 All wiring shall be in accordance with NFPA 70.

3.9.1.6 The ultrasonic level detector and the master control system display shall be configured to display gallons +/- .25% accuracy of the maximum empty tank distance from tank roof to the tank bottom.
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3.9.2 STORAGE TANK PIPING AND CONNECTIONS – This includes 40K tanks as well as the 20K tanks and existing pipeline connections.
3.9.3 A Fill Manifold And Suction Line Assembly shall be provided and installed on all tanks.

3.9.3.1 Refer to Figure 7 for general orientation, Figure 7-A and 7-C for the suction assembly and Figure 7-B for the fill manifold,

3.9.3.2 Line sizes, valve sizes, and key components are identified in Figures 7, 7-A, 7-B, and 7-C.

3.9.3.3 Piping and hangers shall be designed and installed in accordance with ASME B31 and NFPA 30.

3.9.4 Fill and Suction Valve – A 4 inch, ¼ turn ball valve with 4-inch class 150 flat faced flanged ANSI B16.5 connections shall be installed on the inlet side of the fill pipe and the discharge side of the suction pipe.

3.9.4.1 The valves shall be no higher then 48 inches from the bottom of the tank assembly.  Refer to Figure 7, 7-A, 7-B, and 7-C for general orientation.

3.9.4.2 The valve body, end plugs, and ball stem shall be constructed from 316 Stainless Steel.

3.9.4.3 The seats and seals shall be constructed from Teflon or other material compatible with constituents identified in Table 1.

3.9.4.4 Valve operation shall be automatic with manual override and locking valve handles and position sensors registering open or closed.  These valves shall interface with the master control system (3.7.21) to provide automatic flow control.
3.9.5 Check Valves – A 4-inch swing check non clog or a non clog ball check valve shall be installed as indicated in Figures 7-B and 7-C.

3.9.5.1 Valve sizes are indicated in Figures 7-A, 7-B, and 7-C.

3.9.5.2 Operating pressure shall be 150 psig or greater.

3.9.5.3 All check valves shall be provided with clean out ports or clean out access.

3.9.6 The number and location of tanks is provided in the site layout plan.

3.9.7 20K Tank to Inlet Valve metallic piping – Refer to Figure 3

3.9.7.1 A single 4-inch metallic pipe meeting the requirements of 3.7.22 shall be provided that originates from each tank isolation valve and terminates at the first flange upstream of the inlet valve (3.7.8).

3.9.8 Filter Press Filtrate to 20K Tank metallic piping - Refer to Figure 3.

3.9.8.1 A single 2-inch or larger metallic pipe meeting the requirements of 3.7.22 shall be provided that originates from the filter press filtrate 3-way discharge valve (3.9.9) and terminate at each 20K Tank OWTS Plant Return Valve (1

 REF _Ref133201921 \r \h 
 \* MERGEFORMAT 3.9.10). 

3.9.9 Filter Press Filtrate 3-Way Discharge Valve – Refer to Figure 3.

3.9.9.1 An automated 3-way valve shall be provided and installed.

3.9.9.2 When in the porting #1 position, the valve shall discharge filter press filtrate into the Sludge mixing tank (3.7.20.4).

3.9.9.3 When in the porting #2 position the valve shall discharge filter press filtrate back to the 20K wastewater storage tank that water is being treated from.

3.9.9.4 Valve operation shall be either electric or pneumatic actuator driven.

3.9.9.5 Manual over ride to position the valve in the event of mechanical failure shall be provided.

3.9.9.6 Signal control shall be by a 4-20mA signal from the main control panel.

3.9.9.7 The valve shall interface with the master control system (3.7.21) to provide automatic flow control. 

3.9.9.8 The 3-way valve shall have ANSI B2.1 npt/f end connections.

3.9.9.9 The valve shall be installed in the pipeline with a union connection on each of the three ports.

3.9.9.10 The valve body, end plugs, and ball stem shall be constructed from 316 SS.

3.9.9.11 The seats and seals shall be constructed from Teflon or other material compatible with constituents identified per Table 1.

3.9.9.12 The valve is to be anchored such that no torque from valve operation is transmitted to the pipeline. 

3.9.10 20K Tank OWTS Plant Return Valve

3.9.10.1 The contractor shall provided and install each 20K tank OWTS return valve identified per Figures 3 and 7-B.

3.9.10.2 The valve shall be a 2-½ inch or larger, ¼ turn ball valve with 2½-inch class 150, ANSI B16.5, flat faced flanges.

3.9.10.3 The valve body, end plugs, and ball stem shall be constructed from 316 SS.

3.9.10.4 The seats and seals shall be constructed from Teflon or other material compatible with constituents identified in Table 1.

3.9.10.5 Valve operation shall be automatic with manual override and position sensors registering open or closed interfacing with the master control panel (3.7.21)

3.9.10.6 The valves are to be anchored such that no torque from valve operation is transmitted to the pipeline. 

3.9.11 Sample/Drain Line

3.9.11.1 A 1-inch sample/drain line with isolation valve shall be installed in the common suction pipe.

3.9.11.2 The 1-inch sample drain line shall terminate with a 1-inch npt/m end fitting and 1-inch npt/f cap.

3.9.11.3 The sample valve shall be anchored such that no torque from valve operation is transmitted to the pipeline.

3.10 CONTRACTOR PROVIDED OWTS UTILITY CONNECTIONS

3.10.1 Compressed air, fresh water, electrical power, and effluent shall be connected to the OWTS through single point connections as identified in the site layout plan and Figure 1

3.10.2 Electrical Power - Primary electrical power shall be connected from the shipyard provided 460VAC single power source via 4 conductor (3-service + 1-ground) Type W cable to the contractor provided NEMA 3R lockable disconnect switch mounted external to the enclosure. Location of the single power source is identified in the applicable site location plan located elsewhere herein.

3.10.2.1 The contractor shall provide a NEMA 4 circuit breaker protected load center, with lockable main disconnect, inside the enclosure to support all equipment provided. This load center shall be powered from the external disconnect switch above.

3.10.2.2 All cable shall be routed in metallic drip proof conduit.

3.10.2.3 If a lower voltage (i.e. 230 or 115 VAC) is required to operate accessory equipment, a step-down transformer(s) shall be provided as part of the equipment.

3.10.3 Compressed air - Compressed air shall be routed via 3-inch schedule 40 zinc galvanized pipe from shipyard pneumatic connection identified in the site layout plan provided elsewhere herein.

3.10.3.1 Compressed Air Available = 80 psig @ 300 cfm

3.10.3.2 Single point inlet assembly shall include the items depicted in Figure 10.

3.10.3.3 A 3-inch lockable valve with muffler shall be provided.

3.10.3.4 The lockable valve shall evacuate pneumatic piping upstream and downstream.

3.10.3.5 The 3-inch moisture separator / filter / regulator designed for a working pressure of 150-psig, shall be provided with a regulating range from 0 to 125-psig and a throughput capacity of 500 scfm at 125-psig.
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3.10.4 Fresh Water - Water available = 80-psig dynamic pressure at line size identified in figure 11.

3.10.4.1 Fresh water shall be routed via 1½-inch schedule 40 zinc galvanized pipe from shipyard potable water connection downstream of shipyard backflow preventer identified in the site layout sketch provided elsewhere herein.

3.10.4.2 A union or flange connection shall be used to connect the 1½-inch piping to the back flow preventer.

3.10.4.3 Fresh water assembly items are depicted in Figure 11.

3.10.4.4 The inlet connection shall be either a 1½-inch union or flange connection.

3.10.4.5 The isolation and drain valve shall be a ball or gate valve with a locking valve handle (See 3.5.12).

3.10.4.6 The pressure regulator with a 150 psig working pressure shall have a regulating range of 0 to 125-psig with a through put capacity of 50-gpm or more at 125-psig.
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3.10.5 Effluent Discharge

3.10.5.1 Effluent from the OWTS shall be discharged to the government POTW locations identified in the site layout plan.

3.10.5.2 The effluent shall be routed via 4-inch diameter 25-foot hose assemblies.

3.10.5.3 Each hose assembly shall be comprised of Boston Royalflex #H119364, 25-foot hose section with stainless steel ASTM F1122, Type E, standard class adapter one end and a stainless steel ASTM F1122, Type C, standard class adapter the other end.

3.10.5.4 Each hose end coupling shall be secured in place with stainless steel hose clamps.

3.10.5.5 Each hose assembly shall be hydrostatically tested per 4.3.3
3.11 SLUDGE CAKE ROTARY BINS (2 ea.)

3.11.1 Two, heavy duty, self-dumping rotary bins shall be provided for the filter press filter cake discharge.
3.11.2 The dimensional size and volume of each rotary bin shall be adequate to fit completely under the filter press and to collect all filter cake as it is being discharged.
3.11.3 The rotary bins shall be transportable by forklift and by hand.
3.11.4 Two forklift slots shall be provided that are 24-inch ID wide by 3-inch ID tall and on 42-inch centers. 

3.11.5 Forklift slots shall be manufactured from ¼-inch or thicker ASTM A36 steel plate. 
3.11.6 Caster wheels shall be provided and located at all four corners of the rotary bins to permit movement by hand.
3.11.7 All caster wheels shall be equipped with a brake and a swivel lock.
3.11.8 The rotary bins shall be constructed from 5/16-inch ASTM A36 steel plate.
3.11.9 The rotary bins shall be reinforced with 2-inch by 2-inch by 3/16-inch angle to achieve a safety factor of 3:1 to material yield when the rotary bins are filled with diatomaceous earth at 80% moisture content.
3.11.10 The rotary bins shall meet the stability requirements of ANSI Z245.3.  
3.11.11 Note:  Capital Industries, 5801 Third Ave. South, Seattle, Washington, 98108, manufactures a self-dumping rotary bin that will meet these requirements. 

3.12 HYDROGEN SULFIDE DETECTOR

3.12.1 The Hydrogen Sulfide detector shall be provided that includes the following features:

3.12.2 Detection range from 0 ppm to 100 ppm displayed in 1 ppm increments with a digital display.

3.12.3 The hydrogen sulfide detector shall send it’s signal to the master control system (3.7.21) for level display and alarms.

3.12.4 Audio and visual alarms.

3.12.4.1 Low alarm set point at 10 ppm. (8 hour time weighted average permissible exposure limit)

3.12.4.2 High alarm set point at 15 ppm. (15 minute short term exposure limit)

3.12.5 Supply power 120 V AC; wall outlet or direct connection.

3.12.6 Shall include all required calibration accessories (except cal gas).

3.12.7 The detector shall be mounted in the general area of work and central to the processing equipment (not in the office type area) to provide monitoring that will be representative of workers exposure and be recognizable in the event of an alarm condition.

3.13 FRESH WATER WASH DOWN 

3.13.1 Potable water hoses, 5/8-inch ID by 50-feet long, with heavy-duty adjustable brass spray nozzles, shall be provided for fresh water wash down of the components.

3.13.2 Hose stations shall be located inside the enclosure such that all equipment can be reached.

3.13.3 Spring driven self-retracting hose reels shall be provided for hose storage.

3.14 CHEMICAL SAFETY EQUIPMENT 

3.14.1 OSHA approved safety equipment (such as eye wash stations and emergency showers) that is required to be available when handling the treatment chemicals, shall be provided, permanently installed and made operational (with sufficient clearance for use) as part of this contract.

3.15 START-UP SUPPLIES

3.15.1 The contractor shall at the time of delivery, provide sufficient start-up supplies of chemical and other materials necessary to support the installation, operational testing, acceptance testing and training as described elsewhere herein plus an additional quantity of supplies for the continuous operation of the equipment for 240 hours (3,000,000 gals of processed wastewater). 

3.16 DIAPHRAGM PUMP HOSE ASSEMBLIES (JUMPERS)

3.16.1 Each hose assembly shall be comprised of Boston #42-1193 hose section with stainless steel ASTM F1122, Type E, standard class adapter one end and a stainless steel ASTM F1122, Type C, standard class adapter the other end.

3.16.2 Each hose end coupling shall be secured in place with stainless steel hose clamps.

3.16.3 Each hose assembly shall be hydrostatically tested to 225-psig with no leaks or deformation permitted.

3.16.4 After successfully passing hydrostatic test, each hose assembly shall be serialized and clearly marked.

3.16.5 Each hose assembly shall be provided with a certification letter identifying date and pressure of hydrostatic test.

3.17 TECHNICAL DATA TO BE PROVIDED

3.17.1 Preliminary Installation Plan (PIP) with Drawings

3.17.1.1 Within sixty days after the effective date of the contract, the contractor shall submit two copies of their preliminary installation plan (PIP) with layout drawings.

3.17.1.2 The contractor shall provide their plan of actions (with milestones) for the successful completion of the contract.

3.17.1.3 The plan shall include design schedules, manufacturing schedules, equipment delivery schedules, set-up and training schedules and final completion date.

3.17.1.4 Drawings shall show: component locations including floor space and loading requirements, location of utility connection(s), all equipment requiring energy lockout devices and any other utility requirements necessary for the proper installation of the proposed equipment.

3.17.1.5 The contractor shall provide the peak electrical load (AMPS) required to support a fully configured and operational system including all accessories in its fully configured and operational state. See 3.4.2
3.17.1.6 The plan and final design drawings shall be reviewed for compliance to this specification by the receiving activity prior to the shipment of any equipment or the start of any site work.

3.17.1.7 The receiving activity shall notify the contractor in writing within twenty working days of receipt of the final plan/design drawings if they comply and if shipment can begin.

3.17.1.8 If revisions are required to the plan or drawings, the contractor has ten working days to revise the plan/drawings and resubmit them for a new review.

3.17.1.9 An Engineering Report meeting the requirements of WAC 173-240-130 shall be prepared and stamped by a Washington state licensed Professional Engineer (PE) in the appropriate discipline(s) and shall be provided to the government for submittal for WDOE approval of the wastewater treatment facility being provided.  WDOE approval must be obtained before site construction may commence.
3.17.2 Operator / Maintenance / Repair Manuals

3.17.2.1 All equipment shall be furnished with three (3) copies of the manufacturer’s standard Operation, Maintenance, and Repair Manual(s).

3.17.2.2 The manuals shall include all mechanical and electrical schematics showing discrete components/block diagrams/wiring diagrams with inputs and outputs identified/system electrical interface documents and drawings for the specific model of all machine equipment/ drives/ controls supplied.

3.17.2.3 The information contained in the manual(s) shall be in the English language and shall be in imperial units of measure.

3.17.2.4 The information contained in the manual(s) shall reflect the unit and its components in the “as built” configuration and shall be adequate to permit trouble shooting and repair of the equipment by journeymen level personnel.

3.17.3 As Built Drawings - As-built drawings to scale shall be provided. Drawings shall reflect final component locations including floor space and loading requirements and the location of required utility connections(s) 

3.17.4 Enclosure Disassembly/Assembly Instructions  – The contractor shall provide Instructions for the assembly and disassembly of the enclosure.

3.17.5 Recommended Consumable Spare Parts:  --The contractor shall provide a list of recommended consumable spare parts.

3.17.6 PCB Certification  - The Contractor shall provide written certification from the manufacturer that the equipment contains no detectable PCBs (less then two (2) part-per-million (PPM)).

3.17.6.1 The certification shall be on manufacturer’s letterhead, and signed by a company official who is empowered to provide same.

3.17.6.2 PCB Label Plate  - A label plate containing the PCB Certification information, shall be permanently affixed to the equipment in the vicinity of the manufacturer’s identification plate.

3.17.6.2.1 The certification label shall be engraved or etched on wear and corrosion resistant material.

3.17.7 Hydrostatic Hose Tests Certification - The contractor shall provide two (2) copies of a signed certification of compliance to the requirements of 4.3.3- Hydrostatic Hose Tests

3.17.8 Tank Design Calculations – The manufacturer shall provide two (2) copies of the engineering design calculations, stamped by a registered engineer, of the Tank(s) being provided.

3.17.9 Enclosure Design Calculations – The manufacturer shall provide two (2) copies of the engineering design calculations, stamped by a registered engineer, of the enclosure being provided.

3.17.10 OSHA Compliance Statement  - The contractor shall provide signed, written certification of compliance to the requirements of 3.5.11.1 - OSHA Approved.

3.17.11 Tank Compliance To STI F921 - Upon delivery, the contractor shall supply a letter on company letterhead stating that the completed tank(s) has successfully passed tightness testing in accordance with paragraph 5.0 of STI F921. The contractor shall provide a copy of the inspection form as required by Appendix D of STI F921.

3.17.12 Lifting Pad Certification - Upon delivery, the contractor shall supply a letter on company letterhead stating that all lifting pads have been designed in accordance with the design criteria stated in 3.8.17 and that each lifting pad has successfully passed a 200-210% proof test in 4.3.2. Proof test results shall be provided with the letter.

3.17.12.1 A recommended rigging diagram with component weights and center of gravity, shall be provided with the above letter for each component that includes lifting pads.

3.17.13 Certificates of Conformance of Materials – The contractor shall provide written certification from the manufacturer that all materials conform to all requirements of this specification and of all applicable referenced documents.

3.17.14 Warranty  - Supplies and services furnished shall be covered by warranty from defects in design, materials and workmanship.

3.17.14.1 The warranty shall be the manufacturer’s standard commercial warranty that shall conform to all the requirements of the contract.

3.17.14.2 Acceptance of the manufacturer’s standard commercial warranty shall not minimize the rights of the Government under clauses in the contract, and in any conflict that arises between the terms and conditions of the contract and manufacturer’s warranty, the terms and conditions of the contract shall take precedence.

3.17.14.3 The warranty period shall commence from the date of acceptance as cited on a properly executed DD Form 250 per 4.6
3.18 CONTRACTOR INSTALLATION AND SET-UP

3.18.1 The proposed system and all associated equipment shall be assembled, installed, set-up and tested by the contractor in the area(s) designated as its functional work area by the receiving activity.

3.18.1.1 The contractor shall provide all personnel, equipment, and supplies necessary for the complete installation and set-up of the proposed system.

3.18.2 Coordination  - The Contractor shall coordinate a proposed installation schedule with the Receiving Activity Point of Contact within 30 days after the effective data of the contract.

3.18.2.1 The installation schedule shall be subject to review and approval of the receiving activity (Puget Sound Naval Shipyard).  Approval of installation schedule shall not relieve the Contractor of any responsibility for performance in accordance with the contract.

3.18.2.2 The Contractor shall coordinate the delivery of materials in a manner that causes minimum disruption/interference with the Shipyard’s normal business routine.

3.18.3 Work Process  - The Contractor shall provide a full time (start of installation to acceptance of the facility) field supervisor to direct installation and testing.

3.18.3.1 Prior To Commencing Work, the Contractor representative(s) shall meet in conference with the Shipyard Point Of Contact, shop supervision, and other necessary Shipyard personnel to discuss and develop mutual understandings relative to safety, methods and schedules, security, waste management and any other subject necessary for a smooth and successful operation.

3.18.3.2 The field supervisor shall have full authority to implement his field decisions in an expeditious manner.

3.18.3.3 No work shall be accomplished when the field supervisor is not in the immediate work area.

3.18.4 Methods And Schedules  - The work shall be executed in a manner and at such times as to cause the least disturbance to the occupants of the buildings and normal activities of the Shipyard.

3.18.4.1 Before starting any work, the sequence of operations and methods of conducting the work shall have been reviewed and approved by the Shipyard.

3.18.5 INSTALLATION SUPPORT SERVICES PROVIDED BY THE GOVERNMENT

3.18.5.1 The Shipyard shall provide the following in support of the installation:

3.18.5.2 Receiving Activity Point Of Contact   - Upon contract award, the receiving activity (Puget Sound Naval Shipyard & IMF) shall designate a Point of Contact (See 5.1) who shall be responsible for appropriate surveillance and coordination of all services to be performed under this contract.

3.18.5.2.1 The receiving activity Point of Contact shall serve as the contractor primary contact for all interaction with other Shipyard and Government activities.

3.18.5.3 Utilities  - Reasonable amounts of water, shop air (80-90 PSI and electricity shall be made available adjacent to the assembly site at no cost to the contractor.

3.18.5.3.1 The Contractor shall be responsible for any costs incurred in connecting, converting and transferring the utilities to the work. 

3.18.5.4 Lifting And Rigger Services  - Lifting and rigging services to unload trucks and to site equipment in support of this contract shall be provided by the contractor as part of this contract. 

3.18.5.4.1 The contractor shall provide any additional equipment, (such as forklifts, Bobcats, man-lifts) necessary for continuous support of the installation and shall provide qualified personnel to operate it.

3.18.5.4.2 NOTE:  The use of privately owned cranes by contractor personnel at this installation site is restricted.  It is recommended that Material Handling Equipment (MHE) be used in lieu of cranes. Contractors requiring cranes in the performance of this contract shall provide the Shipyard with sufficient information (i.e. loads, locations, time) two weeks in advance for arranging Shipyard support services and approvals.

3.18.5.5 Storage  - Lay-down area(s) shall be provided within the vicinity of installation site for storage of Contractor materials and tools.

3.18.5.5.1 The Government does not accept responsibility for security of Contractor’s materials or tools.

3.18.5.5.2 The area must be kept clean and orderly, free of rags, paper and other debris.

3.18.5.5.3 Failure to maintain area in a clean condition may result in the loss of the area

3.18.5.5.4 The Contractor shall be responsible to restore the storage area to original condition after use.

3.18.5.6 Disposal Of Waste  - Puget Sound Naval Shipyard is the owner of all waste (hazardous or otherwise) generated within its facilities.  This includes waste generated by contractor personnel while working at Puget Sound Naval Shipyard.

3.18.5.6.1 All waste generated by this contract shall be turned over to the Shipyard for disposal prior to the end of the work shift.  

3.19 ON-SITE PERSONNEL TRAINING:

3.19.1 Within ten working days after satisfactory completion of acceptance testing of the system, the services of a qualified representative(s) shall be provided for specialized training to familiarize receiving activity personnel with the equipment and to help ensure reliable performance and maximum service life during normal usage.

3.19.2 Training services shall be rendered at Puget Sound Naval Shipyard.

3.19.3 Training shall be scheduled and tailored by mutual agreement between the Contractor and the receiving activity.

3.19.4 Two (2) weeks prior to the start of any training, the contractor shall provide a course outline for government review and comment.

3.19.5 The contractor shall provide all training manuals and guides.

3.19.6 The government shall provide classroom space in close proximity to the equipment/shop and teaching aids to accommodate the training.

3.19.7 The entire contractor cost of providing the training including travel and per diem shall be covered by this contract.

3.19.8 Training sessions shall be provided separately for each group/type of government personnel.

3.19.9 The training shall apply to personnel as follows:

3.19.9.1 Operator Personnel – Training shall be provided for six (6) operator personnel at a journeyman mechanic level for a period of three (3) 8-hour days. This training shall include preparation of equipment for operation and actual, safe operation of the equipment.

3.19.9.2 Maintenance Personnel (Mechanical) - Training shall be provided for three (3) mechanical maintenance personnel at a journeyman mechanic level for a period of two (2) 8-hour days.  This training shall include trouble-shooting and methods of correction if the equipment malfunctions, with particular emphasis on minimizing equipment down time. 

3.19.9.3 Maintenance Personnel (Electrical/Electronic) - Training shall be provided for three (3) electrical/electronic maintenance personnel at a journeyman mechanic level for a period of two (2) 8-hour days.  This training, with respect to equipment/controls/drives/interface units and related components, shall include trouble-shooting and methods of correction should equipment malfunction, with emphasis on minimizing equipment down time. 

4. QUALITY ASSURANCE PROVISIONS

4.1 RESPONSIBILITY FOR INSPECTION - The Contractor shall be responsible for the performance of all inspection requirements (examinations and tests) as specified herein.

4.1.1 The Contractor may use his own facility or any other facility suitable for the performance of the inspection requirements specified herein.

4.1.2 The Government reserves the right to perform any of the inspections set forth in this specification, where such inspections are deemed necessary to assure supplies and services conform to the prescribed requirements.

4.2 RESPONSIBILITY FOR COMPLIANCE - All items shall meet all requirements of this specification.

4.2.1 The inspection(s) set forth in this specification shall become part of the contractor’s overall inspection system or quality program.

4.2.2 The absence of any inspection requirements in the specification shall not relieve the contractor of the responsibility of assuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the contract.

4.2.3 Sampling inspections, as part of manufacturing operations, is an acceptable practice to ascertain conformance to requirements; however, this does not authorize submission of known defective material, either indicated or actual, nor does it commit the Government to accept defective material.

4.3 INSPECTION AT ORIGIN

4.3.1 Basic Performance Tests  - Basic performance tests shall be conducted on the primary equipment and all associated equipment to demonstrate functionality.

4.3.1.1 The tests may be performed by the manufacturer, either by personnel of their service organization directly, or by an independent testing agency.

4.3.1.2 A representative of the receiving activity shall have the option of sending their technical representative(s) to witness basic tests.

4.3.1.3 The Contractor shall schedule and coordinate all tests at origin.

4.3.1.4 At least fifteen days prior to the test, the Contractor shall notify the receiving activity Point Of Contact of the scheduled date, time, and location of the test.

4.3.2 Lifting Pad Load Test

4.3.2.1 Each lifting pad, while attached to the component or tank, shall undergo a load test for 10 minutes or longer without damage or deformation.

4.3.2.2 The magnitude of the load test shall be based on a 200-205% increase above the “design load”.

4.3.2.3 Acceptance shall be based on no visible damage or permanent distortion of the lifting pad following the load test.  Damage and permanent distortion shall be defined as cracks, tears, mushrooming of load-bearing areas, bent or twisted pads or structure.

4.3.2.4 On each lifting pad or immediately adjacent to it, vibratool or stencil the lifting pad design load, 200% test load, and test date.

4.3.3 Hydrostatic Hose Tests

4.3.3.1 Each hose assembly provided by this contract shall be hydrostatically tested to 225 psig with no leaks or deformation permitted.

4.3.3.2 After successfully passing the hydrostatic test, each hose shall be clearly marked with a unique identification number.

4.3.3.3 Each hose assembly shall be delivered with a certification letter stating the date and pressure of hydrostatic test and the results of the inspection.

4.4 INSPECTION AT DESTINATION

4.4.1 Initial Test And Grooming

4.4.1.1 The equipment delivered with the system shall be visually inspected by the Government for mechanical and electrical integrity.

4.4.1.2 Electrical requirements shall be examined for compliance to the National Electrical Code, (NFPA 70) and NFPA 79.

4.4.1.3 Faults shall be duly recorded and presented to the contractor for rectification.

4.4.2 20K-gal Storage Tank Integrity  - Following installation, the contractor shall perform the air testing procedure in accordance with Appendix E of STI F921 to establish tank integrity.

4.4.2.1 The contractor shall demonstrate operation of the high level alarm in 3.8.29, the void leak detector in 3.8.27.6.1, and operation of the ultrasonic level controller in 3.8.26.

4.4.2.2 The 20K-gal storage tank shall be filled with freshwater to demonstrate high-level alarm function and automatic liquid fill shut-off in 3.8.28.

4.4.2.3 No leaks in the primary tank, secondary tank, or piping shall be permitted.

4.4.3 The void leak detector in 3.8.27.6 shall be tested and verified that the monitor panel visually and audibly annunciates an alarm condition.

4.4.4 Hydrostatic Tests

4.4.4.1 All piping between the 20k tanks and the inlet valve shall be hydro-tested at 225 psig for 30 minutes.

4.4.4.2 No evidence of leaks or deformation is permitted.

4.4.4.3 All piping and components from the effluent discharge valve to the POTW isolation valve shall be hydro-tested at 225 psig for 30 minutes.

4.4.4.4 No evidence of leaks or deformation is permitted.

4.4.5 Operational Tests

4.4.5.1 Upon satisfactory completion of the tests above, the equipment shall be setup by the contractor for an operational test and evaluation.

4.4.5.2 All equipment functions shall be exercised to the extent necessary to prove proper operation in accordance with specification requirements.

4.4.5.3 The system shall function at full capacity of 200 gpm, without failure, repairs, modifications or continuous adjustments for no less than four (4) continuous hours.
4.4.5.3.1 Since there are two distinct waste streams requiring performance testing with sampling, additional operation at a separate time may be required.
4.4.5.4 If a failure occurs during the test period, the Contractor shall immediately effect repairs, and the tests shall be restarted from the beginning.

4.4.5.5 Three failures without completion of the test period shall be considered cause for rejection of the system.

4.4.5.6 For the purpose of this test, a “failure” is defined as any equipment malfunction that requires remedial action to restore the system to full operation in accordance with contract specifications.

4.4.5.7 Operational testing shall not take place concurrent with the training provided elsewhere in this contract.

4.4.6 Noise Level Test

4.4.6.1 The receiving activity Industrial Health and Safety Department shall conduct a noise level survey using a certified sound level measuring instrument.

4.4.6.2 Four random measurements shall be taken at the operator’s work position(s) and at each side and end of the equipment.

4.4.6.3 For each measurement, the microphone shall be located on a straight line which is perpendicular to the surface/corner being measured and at a height corresponding to the point of the highest noise level emitted from the surface/corner at the herein specified location or distance from the equipment.

4.4.6.4 Each sample shall be 84 dB (A scale) or less.

4.5 Provisions For Repair And Retest

4.5.1 In the event of a test failure, the contractor, at their discretion, may elect to correct the failed condition and request a retest of the system.

4.6 Final Acceptance

4.6.1 Upon satisfactory completion of installation, inspection and testing of the system (4.4), and on-site training (3.19), an authorized Government Representative shall sign and forward the acceptance document(s) (DD Form 250) to the paying office.

5. DELIVERY

5.1 Receiving Activity Point Of Contact   - The receiving activity Point Of Contact shall be:  Mr. Frank Housley, Code 980.2 at (360) 627-4769.

5.2 The receiving activity shall be notified no less then 48 hours prior to the arrival at the site of the contractors installation personnel or any equipment associated with this contract.

5.3 Shipment of materials shall be coordinated with site preparation and installation.  Material transportation from the manufacturer’s facility to the work site shall be the responsibility of the contractor.  Limited secured storage areas at the facility shall not permit the Government to store material for extended periods of time.  Early shipment of materials, without the permission of the receiving activity shall be refused.

5.4 Restricted Colors - This receiving activity uses the colors magenta, yellow, red and blue to identify specially controlled materials.

5.4.1 The Contractor is specifically prohibited from using magenta, yellow, red or blue colored plastic wrapping materials or bags, tape, or other covering materials.

5.5 Installation of equipment shall be at:

Puget Sound Naval Shipyard & IMF

1400 Farragut Avenue

Bremerton, WA.  98314-5001 

5.6 Delivery  - This is a “Turn-Key” System.  Delivery of this “Turn Key” system shall occur when all deliverable items of this contract have been received, installed and made operational and the contractor has demonstrated and the receiving activity has confirmed that the system meets or exceeds the requirements set forth in this specification and is ready for Government use.

6. NOTES

6.1 ADMITTANCE TO THE WORK SITE:

6.1.1 Upon contract award, employees or representatives of the Contractor shall require access to the receiving activity Controlled Industrial Area (CIA) and shall be admitted to the work site only after they have been issued a Security Pass/ID Badge.

6.1.2 Access receiving activity Controlled Industrial Area (CIA) is restricted as follows:

6.1.3 Contractor personnel requiring access badges for unescorted entry into the CIA shall be required to provide personal information to the extent necessary to obtain security clearances.

6.1.4 Within one week prior to start of work, each employee or representative of the Contractor requiring access to the work site shall provide background information to the Contracting Officer or the Receiving Activity Point of Contact (Code 980.23).

6.1.5 Each person shall be required to provide proof of U.S. citizenship prior to entry.

6.1.6 Notice: Persons who are currently on probation or parole from a felony conviction cannot qualify for security clearances, and shall be denied access to the receiving activity CIA.

6.1.7 It shall be the Contractor’s responsibility to collect and account for all identification passes issued to their personnel at the expiration of the contract or when access is no longer required. 

6.1.8 Foreign Nationals or Affiliations  - Foreign Nationals (non U.S. Citizens) shall not be granted access to the receiving activity CIA without prior approval of NAVSEA Command.

6.2 RESTRICTIONS:

6.2.1 Contractor Vehicles

6.2.1.1 Vehicles and equipment required by the Contractor to complete this contract must be registered with receiving activity Security.

6.2.1.2 Requests for obtaining vehicle passes and permits may be obtained through the receiving activity POC.

6.2.1.3 Contractor vehicles shall be marked on the outside with the company name or logo or both.

6.2.1.4 Failure to comply will result in ticketing and/or loss of vehicle privileges.

6.2.2 Regular Working Hours

6.2.2.1 All work is to be performed during receiving activity’s regular work hours from 7:30 a.m. to 4:00 p.m., Monday through Friday except for Federal Holidays.

6.2.2.2 If the Contractor desires to work on Saturdays, Sundays, holidays, or outside the regular or specified hours/days, the Contractor shall submit a request to the receiving activity POC for approval two (2) working days or longer prior to the anticipated work date.

6.2.2.3 In no event shall a Contractor carry on work outside the hours and days specified in the contract without prior approval.

6.2.3 Radio Restrictions

6.2.3.1 Operation of privately owned citizens band or amateur radio equipment (receive and transmit) within the geographic limits of the receiving activity is prohibited.

6.2.3.2 All radio equipment installed in privately owned motor vehicles must be turned off upon entering the receiving activity premises.

6.2.4 Privately Owned Personal Computers And Cellular Telephones

6.2.4.1 The use of privately owned personal computers and cellular telephones by contractor personnel at receiving activity is restricted.

6.2.4.2 Contractors requiring such devices in the performance of this contract shall obtain a copy of the applicable parts of this instruction from the Contracting Officer.

6.2.5 Photography/Recording

6.2.6 Contractor personnel are prohibited from having photographic equipment, tape recorders, or other recording devices in their possession while inside the Controlled Industrial Area (CIA).

6.3 PERSONAL HEALTH AND SAFETY

6.3.1 Compliance With OSHA

6.3.1.1 All work described herein shall be performed in an industrial manufacturing area and shall be conducted under the guidelines of OSHA and the local Naval OSH Office.

6.3.1.2 Contracting personnel shall perform all work in accordance with the latest OSHA rules and regulations issued by the Department of Labor, 29 CFR Parts 1910, 1915, and 1926 as applicable.

6.3.2 Prior to commencing work

6.3.2.1 The Contractor representative(s) shall meet in conference with the receiving activity POC, shop supervision, and other necessary receiving activity personnel to discuss and develop mutual understandings relative to the administration of the receiving activity Safety Program.

6.3.3 Safety Equipment

6.3.3.1 The Contractor shall provide their employees with all necessary safety equipment during the performance of work on this contract.

6.3.3.2 All contractor personnel shall have in their possession and shall properly wear OSHA approved personnel protective safety equipment (i.e. hard-hats, steel-toe safety shoes, safety glasses and hearing protection).

6.3.3.3 The Contractor shall provide all appropriate safety barricades, signs, and signal lights required to properly isolate the area of work.
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