U. S. DEPARTMENT OF THE NAVY, NAVAL FACILITIES ENGINEERING COMMAND SOUTHEAST

RENOVATION AND EXPANSION, NATIONAL DATA BUOY CENTER

JOHN C. STENNIS SPACE CENTER, MISSISSIPPI


1-A Technical Approach

The following narratives are divided into architectural and engineering disciplines and will provide an overview of our approach to the diverse requirements of the National Data Buoy Center, (NDBC). Where pertinent, we will address specific items as they relate to the site conditions and location. Even with the short time available, much research and study has been made to provide the Navy with the most effective facility in its efforts to support the National Weather Service and the National Oceanic and Atmospheric Administration with its network of data collecting buoys and stations.

The design approach as well as products intended for incorporation into our proposal and as represented in the attached drawings and documents are in no way intended to take exception to the technical requirements of the RFP. If in your formal review of our proposal, it is determined that we have in any way technically deviated from your written expectations, we fully intend to conform to the requirements of the RFP and as further defined by all subsequent amendments.

1. Site/Civil Basis of Design

The scope of the Civil/Site work is comprised of several distinct categories of work as outlined in the RFP’s and as further developed by the Broadmoor/Dammon Team.

One aspect of note relates to the relocation and rerouting of the existing storm sewer ditch system. Our proposal drawings indicate re-routing of the existing ditch. Subsequent engineering calculations will determine proper cross sections of the ditch and evaluate the existing outfall to the canal.

Site Preparation

Clearing and Fill

The site shall be cleared of excess grass, with topsoil stripped and stockpiled, and then prepared for construction by implementing the following site grading and fill methodology.

· At Roads and Parking Areas, remove existing vegetation, topsoil and deleterious materials to a minimum of six inches with a minimum of twelve inches of compacted granular fill over a sub-base of material compacted to specification with a minimum of seven inches of reinforced concrete paving. Special consideration will be given to loads from transportation of buoys around the site.

· Building Pads shall require removal of a minimum of six inches of existing materials, and then undercutting existing soils to a minimum depth of two feet, and proof rolling. Then new fill materials or existing near surface silty clayey sands meeting specification can be placed and compacted to specification. The construction of the ground floors is further described in the drawings.

· The Lawn Areas will be filled with suitable excavated material and topped with sand to elevations developed for surface drainage. Site finished grading will entail shaping to the final Site Grading and Drainage Plans and then seeding or sodding as called for. Existing crape myrtle trees and two other trees will be relocated as per the RFP.

Temporary Drainage Measures

Existing ditches will be cleaned out and extended or rerouted as needed for drainage during construction. All excess excavated dirt will be stockpiled on site and, if suitable and free from debris, used in the final grading of the site.

The balance of the site will be rough graded to eliminate low spots and establish positive drainage during construction. Temporary culverts will be provided at roads and surcharge locations as required to drain site. Erosion control measures will be employed to protect existing improvements and surrounding properties.

Piped Utilities

Water

· The domestic water system will be extended from existing lines running North and South on site, connecting at POC’s shown in the RFP. Existing water lines will be relocated at the Blast and Paint Facility.

· The existing fire water loop shown in the RFP will be extended to include the installation of fire hydrants, valves and fire department connections at locations providing the coverage required by the governing codes and to support the new building fire suppression systems. Fire hydrants will be relocated as required.

Sewerage

· A sanitary sewer collection system will be installed to collect the sanitary waste from the additions to a POC as shown in the RFP. The capacity of the existing collection system will be evaluated.

Storm Drainage

Stormwater will be handled via a combination of overland sheet flow, existing ditches and rerouted ditches which will direct the flow towards the existing drainage improvements and patterns in each respective work area.

Runoff from the building roofs will be collected by underground piping without spilling onto the ground.

Paving and Hardscaping

As outlined in the RFP, paving will be Portland cement concrete. Generally concrete paving will be at the main roadways, parking and service areas with asphalt paving for the POV parking area. The type of vehicles traveling each area will be taken into account in the final paving design.

Our paving sections will contain multiple layers including compacted existing sub-base and compacted fill for all concrete paving areas. This design will be in accordance with the geotechnical report and provide the required life and performance over the existing soft soils at the project site.

Sidewalks serving the Complex will be concrete paved as described in the RFP. Sidewalks providing accessible paths to the building entrances will meet ADA criteria.

Basis of Structural Design

Land Structures

Building 3202 Addition

Building 3202 consists of a multi-bay facility with administrative and work functions, to receive a 10,000 plus square foot addition including a welding shop, machine shop, break room and tool storage room, with nominal plan dimensions of 74’ x 148’. All exterior framing will be provided by a pre-engineered metal building manufacturer. The Building 3202 Addition foundation will consist of conventionally reinforced two way slab, with the new foundation dowelled to the existing. Overall the roof framing will consist of an insulated structural deck on metal building purlins on metal building rigid frames. The lateral force resisting system will consist of braced frames. The interior will be enclosed and partitioned with 10 foot high CMU walls with GWB partitions to the roof deck, and concrete floor and open structure in accordance with the requirements of the RFP.

Existing Building 3202 will remain operational and be protected from the weather throughout the construction process.

Relocation of equipment from Building 3203 will be coordinated with NDBC and scheduled to minimize down time.

Building 3205 Addition

The framing of the Building 3205 Addition will be similar to the Building 3202 above. A conventional reinforced two way slab foundation will be considered as appropriate for local soil conditions as described in the geotechnical report.

Building 3205 will also remain operational with weather and dust barriers provided, and no interruption of utilities during business hours, throughout the construction process.

Basis of Architectural Design – Building 3205 Addition

Interior Layout and Function

The function of the Building 3205 is multi-faceted in uses:

· Entry/Control/Circulation

· Offices

· LRU Property Storage

· LRU Lab

· Mech./Elec./Utility

Our design team has developed a full understanding of the requirements for each of these functions as outlined in the RFP. The room sizes and adjacencies will be maintained as the final documents are developed, however some reconfiguration may be necessary to integrate the structural system, establish an effective arrangement of natural lighting, and assure proper circulation and fire egress.

The requirements for finishes, casework, accessories and contractor furnished furniture and equipment for each of the various spaces are understood and will be provided for.

Blast and Paint Facility

The Design Team intends to provide the “Option 1” Blast and Paint facility in lieu of the “back in and pull out” configuration. Our blast and paint booth contractor recommends this configuration as the most satisfactory for the User.

The foundation will consist of a conventional reinforced two way slab, sized for buoy and dolly loads, with nominal dimensions of 68’ – 0” by 53’ – 4” will allow for the clear inside dimensions of 30’ by 30’ required for the buoys, with associated mechanical and paint mixing space requirements of the RFP.

Framing and pre-engineered metal building will be similar to Buildings 3202 and 3205 above. This complete facility, including the structure and all equipment will be designed by our blast and paint design build contractor to include interior modular paint mixing room and detached Paint Storage Building.

Exterior Envelope

Broadmoor/Dammon’s exterior wall design satisfies the critical need of providing an effective Weather-Thermal-Air Barrier while complementing existing adjacent NDBC facilities. In our climate, preventing intrusion of moisture is of utmost importance in protecting the health of the occupants, preventing damage to the building and assuring the proper functioning of the HVAC systems.

The exterior walls will be comprised of 2” insulated metal wall panels. The wall system will be engineered to satisfy the wind load criteria. The insulated metal wall panels will be secured to the metal building horizontal girts using concealed fasteners. Care will be taken to ensure proper placement of gaskets and sealants. Integrated trims and flashing will be installed. Other finishes will be per the RFP.

The Schedule of Finishes from the RFP is already shown on the packet drawings.

Wherever the underside of occupied spaces at the second floor is exposed to outside air, the assemblies will include thermal insulation and vapor barrier provisions. The soffits at these areas will be of pre-finished composite metal panels. The canopy at the North elevation of Building 3205 and the columns supporting it will be complementary to the buildings it is adjoining.

The entrances and openings will be of anodized aluminum as scheduled with glazing to match existing complying with AT/FP standards. Entrance units will be detailed for the appropriate frequency of traffic (heavy duty), and outfitted with the necessary hardware and accessories.

Our windows will be provided as a component of the insulated metal panel system. Frames are of extruded aluminum and integrate fully with the edge profiles of the metal wall panels providing uniformity of weather resistance at a location typically prone to mishaps – the interface of separate trades. Glazing at the windows is the same as at the entrances. Interior aluminum sills are provided as part of the window system and match the finish of the frames.

Other exterior doors will be as called for in the RFP in hollow metal doors and frames with internal insulation, weather stripping, hardware and accessories to insure against air and water intrusion and to provide for proper emergency egress and security. Doors at the Blast and Paint Facility will be Extra Heavy Duty at personnel openings and Industrial Grade for overhead doors.

The roofs at all buildings will be structural standing seam metal over insulated structural decks, to visually match existing. The roof assembly will provide a minimum “r” insulating value as noted in the RFP. Emphasis will be given to the detailing of roof penetrations and any equipment supports. All metal flashing, trim, gutters and downspouts will be to match adjacent structures. Steep slope (5/12) roofing will be provided at the Blast and Paint Facility.

Interior Construction

At Building 3202, all interior partitions will be of durable concrete masonry units ten feet high with metal stud and GWB partitions above continuing to the roof deck. At Building 3205 interior wall partitions will be of steel stud construction with gypsum wallboard. Where required by IBC or NFPA, fire rated partitions will be provided, including properly rated doors and fire stopping of penetrations. Interior stud partitions requiring STC  of 45 will include acoustical batts.

At toilet spaces, walls and floors will be faced with ceramic tile.

Interior ceilings will generally be of acoustical lay in panels other than at toilet facilities and painted structure areas.

Floors throughout will be as cited in the RFP Schedule of Finishes shown on the packet drawings, including ceramic tile, floor toppings, carpet tile, and sealed concrete.

Throughout the Building 3202 and 3205 interior, the accessories, casework, signage and specialty items listed in the RFP will be provided. The contractor’s responsibility for the outfitting of the project are understood.

MECHANICAL DESIGN BASIS / OUTLINE SPECIFICATIONS

General

This section describes the general Basis of Design for the Mechanical systems serving the National Data Buoy Center Renovation and Expansion at Stennis Space Center.  The mechanical systems described herein include the plumbing and HVAC systems only.  The intent of this description is to adequately and accurately describe the design intent, and prove compliance with the system requirements outlined in the Offer.

The project intent is to meet or exceed LEED® Certified requirements.  As such, certain design approaches, system configurations, and equipment selections have been tailored to increase operating efficiencies while minimizing operational costs and system complexities.

Mechanical HVAC

The project is comprised of three main parts: the construction of the Paint / Blast Facility, the expansion / renovation of Building B3205 (Laboratory Building), and the expansion of the existing shop building B3202.

The final system designs shall be predicated on the following conditions:

Outdoor Design Conditions

Cooling Season:
92(F DB / 81(F WB

Heating Season:

33(F DB

Indoor Design Conditions:

Conditioned Spaces ~

Cooling Season:
75(F DB / 50%RH

Heating Season:

68(F DB

Blast Area / Paint Area ~

Cooling Season:
90(F DB / 50%RH maximum

Heating Season:

65(F DB

Ventilated / Heated Spaces ~

Cooling Season:
10(F DB above ambient

Heating Season:

65(F DB

The Blast and Paint Facility will be a stand-alone building on the site, and shall include packaged blast and paint equipment, paint and equipment storage, mechanical room space, and a paint mixing area.  The building’s mechanical systems shall be included in the complete blast / paint package, including filtered exhaust, required ventilation, humidity control, and freeze protection / comfort heating.

The expansion of Building B3202 includes three main functional areas:  Break Room, Machine Shop / Welding, and Tool Storage.  The Machine Shop / Welding areas will be provided with heating and ventilation only.  New hot water unit heaters will be provided in the new spaces, and will be served by the existing heating hot water system.  The Tool Storage area will be ventilated, utilizing exhaust fans and louvers to maintain appropriate indoor environmental conditions.  The Break Room will be heated and cooled using a ductless heat pump system sized specifically for the calculated load in the space, including equipment, occupants, and envelope loads.  Each zone will be independently thermostatically controlled.  Ventilation of each space shall be achieved using exhaust fans and ductwork to properly manage the indoor environmental conditions and reduce smoke and vapor transmission within each space.

The expansion of Building B3205 includes four main areas of concern.  First, the Office Area Expansion will require heating, ventilation, and air conditioning.  This shall be accomplished utilizing direct expansion equipment with electric resistance duct-mounted heaters.  These systems shall be controlled by the DDC control system, compatible with the Siemens APOGEE® system currently in place at Stennis Space Center.  The second area includes the LRU Storage Relocation.  This area shall be served by the existing system (AHU-2), with modifications to the distribution system and control elements as required to meet the requirements of the new floor plan and space utilization plans.  Third, the LRU Test Lab Extension shall be served by the existing system (AHU-4), with modifications to the distribution system and control elements as required to meet the programmatic use requirements in the space.  Finally, the fourth area of concern is the Cable Shop and Individual Offices and Circulation Spaces along the south wall of the building.  These areas will be served by the existing system (AHU-1), with modifications as required to meet the use and function in each space.  

The central control system shall monitor all applicable conditions within each building, and provide system control to automatically maintain appropriate temperature conditions within each zone.  User-level interface (thermostats) shall provide a range of setpoint adjustment; the range shall be controlled by the master central system.  Each new central station AHU shall utilize a CO2 sensor to implement a Demand Control Ventilation (DCV) strategy, which allows the reduction of outside air delivery during times when the building is sensed to be partially occupied.  The central system shall interface seamlessly with the existing Stennis Siemens® APOGEE® system.

Plumbing Systems

The plumbing systems shall consist of all necessary fixtures, valves, piping, connections, and trim to form complete and functioning systems.  All fixtures shall be selected based on low-consumption performance characteristics that meet or exceed the LEED requirement for a minimum 20% reduction in water consumption.  Water heating shall be accomplished by utilizing a central electric water heater with a minimum energy factor rating of 0.93.  A recirculating hot water return system shall be used to ensure prompt delivery of hot water at each fixture while minimizing energy consumption based on piping heat loss.

Fixtures shall be based on the following characteristics:

Water closets:

Low-Consumption flush valve wall-hung vit china (Accessible where required) 

Urinals:

Low-Consumption flush valve vit china (Accessible where required)

Wall-Mounted Lavatories:

White vit china with 8” centerset gooseneck low-consumption faucet (Accessible where required).

Countertop Lavatories:

Under-counter mounted sinks with tempered water electronic (battery-operated) metering faucets (Accessible where required).

Service Sinks:

Floor-mounted cast terrazzo style mop sink with drop front, mop hanger, and bumper guard.

Kitchen / Break Room Sinks:

Self-rimming stainless steel two-compartment sink with 8” centerset high arc gooseneck low-consumption faucet with wristblade handles.

Shower / Eyewash Stations:

Pedestal supported combination shower and eyewash per applicable safety standards, including tempered water supply.

Drinking Fountains:

Dual-height push-button wall-mounted water coolers

All wall mounted fixtures shall be supported from the floor using adjustable floor-mounted fixture supports.  Wall hangers shall not be used.

The incoming water service shall be protected by using an approved reduced pressure principle (RPP) backflow preventer per AWWA guidelines.  

Wall hydrants shall be installed along the building exterior at a minimum of every 100’.

Piping specifications shall be as follows:

Underground Sanitary Waste:  PVC pipe and fittings with solvent weld joints.

Above Ground Waste and Vent:  No-hub or Hub and Spigot service weight cast iron pipe and fittings.

Internal Roof Drainage:  None Required.

Compressed Air Systems (Non-Medical Use):  Galvanized steel with screwed fittings OR Type L copper with soldered fittings.

Domestic Water Supply:  Type L copper with soldered fittings.

Heating Hot Water Piping:  Schedule 40 Steel (larger sizes) or Type L copper with soldered fittings.  Connections between dissimilar metals shall be prohibited.  Dielectric unions or flanges shall be used where applicable.

In the Blast / Paint Facility and Machine Shop / Welding Facility, the areas shall be served by oil free rotary type air compressors with refrigerated dryer, aftercooler, and filter.  Piping shall be routed through the spaces with the required number of drops for tools and breathing apparatuses (Blast / Pain only).  Each drop shall include a filter pressure regulator and quick-disconnect for attachment of operator tools or equipment.  In-line lubricator stations will be provided as required for oil-lubricated tools.  Connection fittings will be different for each service provided, and will not be compatible with each other.  The compressed air system for Building B3202 shall include adequate capacity to serve the abandoned compressed air service in Building B3203.  The new service shall connect to the existing main serving B3203.

Additional Project Specifications:

Contractor Qualifications and General Conditions

This section includes general administrative criteria for execution of the work of Division 15, including Contractor’s Qualifications, Quality Assurance, Codes and Standards, Permits and Inspections, Equipment and Materials, Storage and Handling, Rough In of Mechanical Installations, and Coordination with Other Trades.

Work accomplished under this Division shall be done in accordance with the laws and statutes of the local authorities having jurisdiction, and the Contractor shall be licensed under the laws and regulations of those same authorities.

CODES AND STANDARDS

The work described in these Project Documents shall comply with the requirements of the local authorities having jurisdiction, as well as the following standards and codes:

ASHRAE 90.1 (“Energy Code”)

ASHRAE 62.1 (“Commercial Ventilation Code”)

ASHRAE 62.2 (“Residential Ventilation Code”)

NFPA 90A (“Mechanical Installation Code”)

ASHRAE 15 (“Mechanical Refrigeration Safety Code”)

IBC (“International Building Code”)

IMC (“International Mechanical Code”)

IFGC (“International Fuel Gas Code)

IPC (“International Plumbing Code”)

NFPA 101 (“Life Safety Code”)

NFPA 13 (“Sprinkler Systems Code”)

NFPA 70 (“National Electric Code”)

ARI Ratings

ASME Pressure Vessel Certifications

LEED-NC Version 2.2

PERMITS, FEES, AND INSPECTIONS

Contractor shall arrange for and pay for all required inspections during the construction process, and shall closely coordinate with the work of other disciplines prior to receiving inspections and certifications.  Contractor shall furnish original copies of all certifications and inspection reports to the Owner at Project Closeout.

EQUIPMENT AND MATERIALS

Each piece of equipment shall bear a nameplate indicating the manufacturer’s name, product model number, serial number, listings and approvals (UL, ASME, etc.), and capacities.  If possible, indicate on the nameplate stamp the Equipment Tag number or designation as listed in the Project Documents.  If not possible, additional signage will be provided indicating such information and affixed directly to the unit or item in a location accessible and in plain view.

Each item of equipment shall be the standard product of a manufacturer regularly engaged in the design, fabrication, production, and certification of that particular type of equipment.  This shall in no way prevent custom equipment manufacturers from providing equipment specifically designed for the service and capacity described in the Project Documents.

STORAGE AND HANDLING

Equipment and materials shall be delivered to the site in original packaging / containers, and shall be stored off of the ground in an area sheltered from the elements and damage from construction operations, and shall be readily available for access and inspection.  Items susceptible to damage from moisture or temperature extremes shall be stored in a climate controlled location on or off of the site prior to installation.

Any equipment damaged during shipping, storage, or handling shall not be accepted.

Material and Installation Requirements

This section includes piping, fittings, and valves that are common to several divisions of Work.  The work and material described includes: sanitary sewer piping, storm sewer piping, water main piping, water distribution piping, drain piping (from equipment), isolation valves, balancing valves, and meters.

PIPE AND FITTINGS - Provide pipe conforming to the following descriptions and standards:

· Standard Weight Steel Pipe 2” and smaller: seamless or butt-welded, black or galvanized (ASTM A53)

· Scheduled Steel Pipe, seamless or continuous steel pipe, black or galvanized (ASTM A53, Grade A)

· Steel Pipe Nipples: seamless galvanized or carbon steel pipe (ASTM A733, A53, and A106)

· Ductile Iron Pipe: Mechanical and push on joints, with AWWA C104 cement-mortar lining, conforming with AWWA C151, Classes 50 and 51.

· Flanged Ductile Iron Pipe: with barrel conforming to AWWA C115 Class 150 or 300, or with cement-mortar lining conforming to AWWA C104.

· Cast Iron Soil Pipe: pitch coated, hub-and-spigot soil pipe and fittings (ASTM A74)

· Hubless (No-Hub) Cast Iron Soil Pipe: service weight cast iron soil pipe with clamped neoprene connections (CISPI 301)

· Seamless ACR Copper Tube: Types K and L, ASTM B88, water tube, annealed temper.

· Hard Copper Tube: Seamless hard drawn copper tube, Type K, L or M, ASTM B88.

· Copper Drainage Tube: Type DWV, ASTM B306

· PVC Water Main: SDR/PR 160 hub-and-spigot with elastomeric gasket (ASTM D2672 and D3139)

· PVC Plastic Pipe:  Schedules 40, 80,and 120 (ASTM D1785) and type DWV (ASTM D2665)

FITTINGS

· Malleable Iron: black or galvanized, screwed of butt-welded fittings, 150 psi (ASTM/ANSI B16.3)

· Cast Iron: black or galvanized screwed drainage fittings (ASME/ANSI B16.12); recessed drainage pattern (ASME B1.20.1)

· Cast Copper Alloy Solder Joint Fittings: Equal to NIBCO (ASME/ANSI B16.18)

· Cast DWV Fittings: (ANSI B16.23)

· Wrought DWV Fittings: (ANSI B16.29)

· Wrought Copper and Bronze Fittings: (ANSI B16.22)

· Wrought Copper Drainage Fittings: (ANSI B16.23)

· Bronze Flanges: (ANSI B16.24, Classes 150 and 300)

· Steel Butt-Welded Fittings: (ANSI B16.9)

· Grooved Steel Pipe and Fittings: Equal to Grinnell “Gruv-Lok” or Victaulic

· Ductile Iron and Gray Iron gasketed fittings: AWWA C110 standard pattern or AWWA C153 compact pattern, 250 psig min pressure rating, with AWWA C104 cement-mortar lining and AWWA C111 rubber gaskets.

· Thredolets and Weldolets: Approved.

VALVES

· Bronze Valves, 2” and less: threaded ends

· Ball Valves, 4” and less: blowout proof, 3-piece construction, standard or conventional port, chrome-plated brass ball, RTFE seats and seals, threaded or flanged end connections

· Ferrous Valves, 2 ½” and up: flanged ends

· Valve Temperature and Pressure Ratings: not less than system pressure specified

· Valve Sizes: same as upstream pipe size, unless indicated otherwise.

· Extended Valve Stems: Required on all insulated valves

· Valve Flanges: ASME B16.1 (cast iron), ASME B16.5 (steel), and ASME B16.24 (bronze)

· Valve Grooved Ends: AWWA C606

· Threaded: per ASME B1.20.1

· Valve Bypass and Drain Connections: MSS SP-45

MECHANICAL INSULATION

This section includes pipe and duct insulation for mechanical installations.  Products and methods outlined herein include: fiberglass ductwrap insulation, fiberglass pipe insulation, rigid cellular glass pipe insulation (closed cell polyurethane), Armaflex / Rubatex foam insulation systems, internal duct insulating fiberglass liner, water vapor barriers, sealants and coatings, and jackets for interior and exterior applications.

Insulation thickness and ratings shall comply, as a minimum, with ASHRAE 90.1 (“Energy Code”).

All insulation material, including jackets and sealants, utilized on interior installations, shall have a Flame Spread Rating of 25 or less, and shall have a Smoke Developed Rating of 50 or less, when tested in accordance with ASTM E84.

Insulation materials must be clearly marked by the manufacturer that the requirements outlined above are met.

Insulation materials shall be brought to the site in original containers, shall be kept free from heat and moisture, and shall be clearly marked with maximum temperature ratings, type and grade, and Flame Spread / Smoke Developed ratings.

In areas where exposure to the elements is inevitable (rooftop applications), insulation, vapor barrier, and jacketing must be applied as quickly as possible to prevent degradation of metal duct and piping components.

INSULATION MATERIALS

Mineral Fiber Board Insulation (duct and equipment): glass fibers bonded in thermosetting resin, complying with ASTM C612, Type IB, without facing and with all-service jacket manufactured from kraft paper, reinforcing scrim, aluminum foil, and vinyl film.

Mineral Fiber Blanket Thermal Insulation (duct): glass fibers bonded with a thermosetting resin, complying with ASTM C553, Type II, without facing and with all-service jacket manufactured from kraft paper, reinforcing scrim, aluminum foil, and vinyl film.

Flexible Elastomeric Insulation (piping):  closed-cell, sponge or expanded rubber materials, complying with ASTM C534, Type I for tubular materials and Type II for sheet materials, with recommended adhesive and UV protective coating (for exterior installations).

Mineral Fiber Insulation (piping): glass fibers bonded with a thermosetting resin, complying with ASTM C547, Type I, with factory-applied all purpose vapor retarder jacket.

Cellular Glass (piping): inorganic foamed or cellulated glass, annealed, rigid, hermetically sealed cells, non-combustible, in compliance with ASTM C 552, Type II, Class 2.

Field Applied Jackets

· Foil and Paper Jacket: ASTM C921, Type I, laminated, glass-fiber-reinforced flame retardant kraft paper and aluminum foil.

· PVC Jacket: High impact, UV resistant, 20 mil thick, roll stock suitable for shop of field cutting and forming.  Adhesive as recommended by manufacturer and standard color as white.

· PVC Fitting Covers: High impact, UV resistant, 20 mil thick, factory fabricated for various fittings, elbows, tees, and valves.  Adhesive as recommended by manufacturer and standard color as white.

Vapor Retarders: Mastics shall be as recommended by the manufacturer, and are compatible with insulation materials, jackets, and substrates.

All piping conveying fluids fewer than 70(F at any time shall be insulated with a vapor barrier jacket.

Apply piping insulation with longitudinal seams running along the length of the pipe.

Apply ductwork insulation with tight longitudinal seams and end joints.  Overlap and bond seams and joints with vapor retarder mastic or pressure sensitive tape having the same physical properties as the insulation facing.

Seal all openings in insulation system (valve stems, hangers, supports, brackets, damper operators, actuators, etc.) with a vapor-retarder mastic, to provide a complete and continuous vapor barrier. 

Do not compress insulation during installation to any less than 80% of its nominal thickness.

Where ductwork or piping passes through structural components (walls, slabs, roofs, etc.), continue insulation through the opening, unless prevented by presence of fire dampers, sleeves, couplings, etc.  In the event of an obstruction, tightly butt insulation up against obstruction, and continue the vapor barrier up the termination of the insulation.

INSULATION SCHEDULE

Outside Supply and Return Air Ductwork

Material: Mineral Fiber Board

Thickness: 1 ½” thick

Jacket: Field Applied PVC or metallic self-adhesive sheet 

Vapor Retarder: Yes

Interior Supply Air , Return Air, and Outside Air Ductwork

Material: Mineral Fiber Blanket

Thickness: 1 ½” thick (R-4 minimum)

Jacket: Foil and Paper

Vapor Retarder: Yes

Domestic Cold Water, Hot Water, and Condensate Drain Piping

Material: Flexible Elastomeric or Mineral Fiber

Thickness: ½” thick

Jacket: Exposed Locations – PVC

Concealed Locations – Foil and Paper or PVC

Vapor Retarder: Yes

Transfer Air / Sound Traps

Material:  1” Fiberglass or Closed Cell Duct Liner with smooth matte-faced interior surface (in compliance with NFPA 90A)

Hydronic Heating Hot Water Piping

Material: Fiberglass

Thickness: 1-1/2” thick

Jacket: Exposed Locations – PVC Indoor, Aluminum Outdoor

Concealed Locations – Foil and Paper or PVC

Vapor Retarder: Yes

HVAC Systems - Ductwork and Accessories

This section includes general requirements for all equipment, material, and accessories for the HVAC systems, including: exhaust fans, unit heaters, air handling units, ductwork, grilles, registers, diffusers, balancing dampers, start-up and warranty requirements, and service warranty contract requirements.

Deliver equipment, ductwork, controls, actuators, safeties, grilles and registers, dampers, electrical components, and accessories in their original shipping containers, and store off of the ground and protect from extremes in temperature and moisture.  Electrical and control components shall be stored in a climate-controlled area prior to installation.

Equipment or material damaged during delivery, storage, or handling will not be accepted.  Replace damaged material or equipment with new.

All ductwork, except flexible fabric ductwork where specifically indicated, shall be of galvanized steel sheets of gauges and construction recommended by NFPA 90A and SMACNA for the pressure classification indicated, complete with all necessary angles, supports, reinforcements, and braces.  All ductwork indicated is 2”SP pressure classification.  Fiberglass “duct board” will not be used.

All round take-offs from rectangular ductwork shall be made by means of a “Genflex” Model SM-ID spin in fitting with integral butterfly damper and quadrant operator or equal.

Fire dampers, where ducts pass through fire rated partitions with a fire resistance rating of 1 hour or more, shall be U.L. listed, with fusible link rated for operation at 165 degrees F, equal to Ruskin Model DIBD-2.  All fire and combination fire/smoke dampers shall be installed in accordance with their listing.

All changes in direct greater than 60( shall include single-thickness turning vanes.

Rectangular take-offs in rectangular ductwork shall be made by 45( fittings with opposed blade balancing damper.  Provide extended operator on damper to extend beyond the insulation and jacketing.

REGISTERS, GRILLES, AND DIFFUSERS (AIR DEVICES)

Devices exposed to moisture (restrooms, kitchens, etc.) shall be all aluminum or stainless steel construction.

Air devices located indoors operating under normal circumstances shall be steel, aluminum, or stainless steel.  All registers and diffusers shall come complete with opposed blade balancing dampers operable from the face of the device.  Ceiling diffusers shall have removable core for serving, adjustment, and cleaning.

Coordinate border style and dimensions with ceiling construction prior to order devices.  Provide mounting frame border for all hard ceiling applications.  Provide lay-in type border for all lay-in ceiling applications.

Where flexible ductwork is used to connect to individual air devices, provide a factory insulated plenum (with 1” matte-faced fiberglass liner) with each air device.
INSTALLATION

Ductwork and accessories shall be manufactured, assembled, and installed in strict accordance with published recognized standards, including SMACNA and NFPA 90A.

Furnish and install fire damper in accordance with the manufacturer’s written instructions and the product’s listing.  Provide dampers where indicated on the plans, and whenever a duct passes through a fire rated partition of one hour or more.  (Exception:  Where ductwork is less than 100 square inches and extends no less than 5’-0” from the fire rated partition penetration, the fire damper may be omitted.)

SYSTEM START UP AND COMMISSIONING

All units shall be started and any problems shall be trouble-shooted until units perform satisfactorily and meet the capacity requirements outlined in the schedule.

All ductwork must be clean and free of debris at system start-up.  Provide rough filters during system operation prior to Project Closeout.  Change filters at Project Closeout with new.


All building HVAC systems shall be subject to Level 2 Commissioning.

A complete Test and Balance (T&B) of the subject systems shall be accomplished, including air side and water side balancing.  All T&B work shall e done in accordance with published industry standards and procedures, and as referenced in AABC and NEBB guidelines.

END OF MECHANICAL SECTION

ELECTRICAL

This electrical design for this project will meet LEED rating system version 2.2, and shall be self-certified.  Sustainable techniques and materials will be used to the greatest extent possible.  Overall the design will consider integrated design solutions that provide the best value for the facility.

Lighting
The following codes and standards shall be applied to the lighting design of this project:


National Electrical Code (NFPA 70)



ASHRAE Standard 90.1 - 2004 – Energy Efficient Buildings


Underwriters’ Laboratories (UL)


Electrical Testing Laboratories (ETL)


American National Standard Institute (ANSI)


Illuminating Engineering Society (IES)


General electrical requirements (UFC 3-500-10N)


Interior and Exterior Lighting and Controls (UFC 3-530-01)


IESNA recommended lighting levels


SSTD-8070-0081-ELEC

Lighting layouts and their corresponding maintained foot candle levels shall meet the recommended levels of the IESNA and as set forth in the room requirements.

A complete lighting system will be provided consisting of exit and emergency lighting.  Lighting in office areas will be accomplished with T-8 or compact fluorescent fixtures with electronic ballasts rated less than 10% THD.  All fixtures shall contain fast blow fuses, and RFI/EMI filters.  Lighting in shop/fabrication areas will be accomplished with T5HO and HID fixtures.  Photometric calculations shall be provided for all areas.

Automatic lighting shutoff will be supplied in accordance with ASHRAE 90.1 –2004.  

A complete lighting system will be provided for the exterior of the building, and shall consist of wall-mounted, full cutoff fixtures.  Lighting will be photocell and time clock controlled in accordance with RFP and SSC standards.  Photometric calculations shall be provided.

Motion activated occupancy sensors shall be provided in all office spaces with manual override.  Ultrasonic activated occupancy sensors shall be provided in toilet rooms.  Mechanical and electrical rooms shall have manual switching only, but will be connected to lighting control system for programmed shutdown.  All open shop/fabrication areas shall have manual switching only, but will be connected to lighting control system for programmed shutdown. 

Emergency lighting shall be provided through the use of emergency ballasts contained within the light fixtures.  In the case of HID fixture use only, wall packs shall be used. Exit fixtures shall have green LED lamps.  Batteries shall have a 5-year warranty and 10-year expected life. 

Power
The following codes and standards shall be applied to the power distribution design of this project:


National Electrical Code (NFPA 70)



Underwriters’ Laboratories (UL)


Electrical Testing Laboratories (ETL)


American National Standard Institute (ANSI)


General electrical requirements (UFC-3-500-10N)


Power Distribution systems (UFC 3-550-03N)


SSTD-8070-0081-ELEC

All calculations shall be provided in accordance with the RFP and SSC standards regarding voltage drop, fault current, and overcurrent protection coordination.

Building 3202 Addition:
Power will be provided for the addition from the existing substation 104, utilizing space available in the secondary switchgear (277/480V).  The distribution feeder shall be routed overhead through the existing building, and terminated into a 400A distribution panel with main breaker, and an additional section connected with feed-though lugs.  A 112.5 KVA, dry-type transformer shall be provided serving a 400A distribution panel with main breaker, and an additional section connected with feed-though lugs.  This will provide power to all loads within the addition.

Branch circuitry will be provided all equipment as listed in the RFP, with final connections consisting of safety switches or cord-plug, as appropriate for each piece of equipment.  Also disconnect and relocate equipment currently located in Building 3203.

Building 3205 Addition:

Power to the addition shall be provided from the existing service for the facility.  As stated in the RFP, the existing service size is adequate to handle the expanded and renovated facility.  New distribution panels fed from the existing service entrance shall be provided in the new addition.  The existing service entrance panelboards shall be modified or replaced as necessary to accommodate the addition as well as the renovation to the existing spaces.

All work will be performed without interruption of ongoing activities within the facilities.  Shutdowns of any sort will be coordinated with and pre-approved by the user.  Where necessary, temporary connections shall be provided as needed to facilitate ongoing operations while construction and roof replacement occur.

Provide static grounding at each workbench, consisting of grounding busbars and grounding conductors connecting to the electrical grounding system and building steel.

Existing cathodic protection system shall be relocated/expanded as required for underground relocations necessary to accommodate the new foot print of the addition.

New Blast and Paint Facility:

The approximate connected load for the new facility is 1500 KVA.  The capacity of existing service entrance at Building 3202 is 1120 KVA, and therefore cannot provide power to the new Paint and Blast Facility, as directed in the RFP.  The alternate source of power listed in the RFP is substation #164.  This substation is approximately 600 feet away, and will require trenching through 300 feet of roadway.

We therefore propose to provide power to the new Paint and Blast Facility from the overhead power existing outside of Building 3205.  The existing pole will have a new set of fused cut-outs added, and an underground, concrete encased ductbank installed with #1/0 AWG medium voltage cabling from the pole to the new facility.  A 1500 KVA, pad-mount transformer will be installed to provide 277/480V secondary power.  All installations shall be performed in accordance with SSC standards, with all materials prior-approved.

Fire Alarm System
The following codes and standards shall be applied to the design of the fire alarm system of this project:


National Electrical Code (NEC)



National Fire Alarm Code (NFPA 72)


Life Safety Code (NFPA 101)


Underwriters’ Laboratories (UL)


Electrical Testing Laboratories (ETL)


American National Standard Institute (ANSI)


General fire protection requirements (UFC-3-600-10N)

A complete electrically supervised, addressable intelligent, manual and automatic, fire alarm system with voice evacuation, shall be provided in accordance with respective NFPA/UFC codes and the RFP.   Compliance with the requirements for the fire protection system will be determined by a review of the design by a registered fire protection engineer.

The system shall consist of a fire alarm control panel, remote annunciator, manual stations, smoke detectors, duct detectors, A/V devices, radio transmitter, and electrical supervision of the sprinkler system. System shall also be compatible for future hardwire connection to Base monitoring system per RFP and SSC standards.

A mass notification system, as an integral part of the fire alarm system, shall be provided in accordance with the RFP.  System shall meet all requirements of UFC 4-021-01.  System shall provide audible distribution of mass notification and public address via integration into the NDBC and SSC systems, and via a microphone station provided inside the building.

Building 3202:  Per the system installer, the existing fire alarm system in the building cannot be expanded to include the new addition.  We therefore propose to provide and new fire alarm system in the addition, which shall be linked to the existing system.  The two systems shall act as one, and will report all trouble, supervisory, and alarm conditions to the central station.

Building 3205:  A complete new system shall be installed inclusive of the addition and all existing spaces.

Paint and Blast Facility:  A complete new system shall be installed.

Special Systems

The following codes and standards shall be applied to the special system design of this project:


National Electrical Code (NEC)


General electrical requirements (UFC-3-500-10N)


Interior electrical systems (UFC-3-520-01)

Electronic Industries Association Standards

Telecommunication Industries Association Standards

A telecommunications distribution system shall be provided in all of the renovated and new spaces, consisting of horizontal and backbone cabling, and interconnection to existing head end locations in building 3202 and 3205, in accordance with the RFP.  

All horizontal cabling shall be category 6 rated, with drops provided at all locations listed in the RFP and as coordinated with the user agencies.

In building 3202, a new intermediate distribution frame shall be provided in the addition, and connected via fiber optic cabling to the existing main distribution frame.

In the new Paint and Blast Facility, a new intermediate distribution frame shall be provided, and connected via copper cabling to the distribution frame in the addition of building 3202.

In building 3205, new CATV distribution shall be provided from the existing head end location as directed by the user agency.  No specific locations have been provided in the RFP, and therefore we have presumed ten locations.  System shall be complete and operational, and tested as required in the RFP.  Also 2-2” conduits shall be provided from each of 2 new rooftop platforms to a location inside per user agency direction.

Mass Notification and public address shall be accomplished in all facilities via the fire alarm system with voice evacuation.

Lightning Protection

Lighting protection will be provided per the RFP.  Installation shall be in accordance with LPI and UL.

In Building 3202, the existing protection system shall be modified as necessary for the addition.  The resulting modifications shall receive UL Master Label, provided the existing system unaffected by the renovation has previously received a UL Master Label.

In Building 3205, the existing protection system will be removed as necessary for the roofing installation.  A new protection system shall be installed covering the entire expanded facility.  Existing protection components shall be re-used as feasible, and entire, and the entire protection system shall receive UL Master Label.

A new Lightning Protection system shall be installed for the Paint and Blast Facility, and the entire protection system shall receive UL Master Label.
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