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B. Part 2

proposed 20’ concrete aprons are in order to ensure that the site drains away from the building and to
ensure accessibility to doorways by both pedestrians and vehicles. In order to accommodate the gravel
storage yard, the existing structures associated with the abandoned wastewater treatment plant will be
demolished.

Water Service Design

The proposed water service to the building will be sized using WaterCAD design software and the
American Water Works Association (AWWA) methodology. An interior sprinkler demand will be
provided by the plumbing engineer, and external hydrant demand will be determined using
International Fire Code (IFC) calculations. The WaterCAD model will be developed based on hydrant
tests provided by the City. The lines serving the facility will be sized to attempt to deliver a minimum
pressure of 25 psi during a fire event. Connection will be to an existing water main on the G Avenue
frontage. It is anticipated that the building will require a 10” water line and 8” detector check assembly
will two fire hydrants, a fire department connection, and 2” service line and meter. Final water service
design will be provided by Newport News Waterworks.

Sanitary Sewer Design

The sanitary sewer load will be calculated based on drainage fixtures units (DFU’s) in the building. The
total DFU’s will be provided by the plumbing engineer. A gravity sewer system for the new building will
be designed that will connect to the existing on-site gravity sewer system. The receiving sewer pump
station located on-site and is operated by HRSD.

Gas and Electric Design

Gas and electric service design will be completed by the respective franchise utility companies.
Franchise utility companies generally provide design upon approval of the site plan. Gas and electric
load letters will need to be provided to the franchise utility company in order to begin design.

Stormwater Management Facility Design

Existing drainage patterns for the stormwater runoff from the front parking lot will be maintained and
stormwater will sheet flow to the existing drainage ditch located along G Avenue. Drain basins and
pipes will be installed to drain the proposed green space at the front of the building. The system will
also outfall into the existing drainage ditch located along G Avenue. A system of inlets and pipes will be
installed in order to drain the sides and rear of the building and drive aisles as well as a portion of the
gravel storage yard. The rear of the storage yard will drain to a swale and be collected by a system of
inlets and pipes. Both systems will outfall into the proposed dry retention basin located near the
sanitary pump station.

The dry detention basin will be designed to serve both water quantity and quality. If additional LEED
points are desired, additional water quality treatment may be required which will take the form of
structural BMPs. Chesapeake Bay Preservation Act (CBPA) calculations will be provided to prove
compliance with current City and State water quality regulations. It is anticipated that a study of the
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B. Part 2

existing perennial stream will be required to determine it’s adequacy as an MS-19 outfall. If itis
determined that the stream is not adequate, additional storage will be required in the dry detention
basin. The dry detention basin and outfall structure will be designed to hold back the 2-year and 10-
year post-development flows to below pre-development levels.

Wetlands / Open Water Impacts and Environmental Compliance

It is believed that there are both wetlands and open waters classified as Waters of the U.S. located on-
site in the vicinity of the proposed gravel storage yard. It is anticipated that the open water stream on
the south side of the proposed storage yard will be piped with a 36” reinforced concrete pipe that will
run under the storage yard and connect to the existing culvert at the west side of the property. This
open water impact will require approval by USACE and the City of Newport News. The wetlands that are
believed to be located northwest of the existing pump station will not be impacted by this project if they
are confirmed.

In addition, KHA will prepare a Stormwater General Permit Registration Statement for the project with
the Department of Conservation and Recreation (DCR). We will prepare a Stormwater Pollution
Prevention Plan (SWPPP) in accordance with the requirements of the VSMP stormwater General Permit
for Stormwater Discharges from Construction Activities.

ARCHITECTURAL DESIGN

General

The most important aspect of the architectural portion of the scope of work is our role in working with
the construction team to produce an integrated design — one whose systems and components are well
integrated into a well-functioning whole. Guernsey Tingle’s attention to detail and senior staff
involvement throughout the process will play a key role in delivering to HRSD a high-performing, well-
integrated building that effectively and efficiently serves your needs. This is especially important when
delivering a high-performance building, because if the building components and systems are not well
integrated, efficiencies are lost and building performance and even healthiness can suffer. One example
is that when the building envelope is tightened using air barrier technology, the Owner benefits by
reduction of HVAC loads, but unless proper ventilation is provided, moisture can become an issue, which
can stimulate mold growth. Tighter buildings also make it more important to select interior finish
materials that do not off-gas volatile organic compounds that would be trapped in the building. Proper
understanding of the interaction of these systems will assure a building that performs as it should.

All building components and systems will be designed and detailed to produce a healthy, efficient
structure that will be able to be certified with the USGBC at the LEED Silver level. Brief descriptions of
the systems and components follow, but all systems and components will, at minimum comply with
the requirements of the RFP as indicated below.
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Architectural Systems

Exterior Materials

Insulation

Air Barriers

Doors
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Brick — Oversized face brick, allowance or selected brick as the basis,
type S colored mortar.

Ground Face CMU veneer — Sealed, type S colored mortar. 8" CMU
backup with 4” cavity with 2” rigid insulation.

Roofing — Standing Seam 24 Ga. Glavalume steel with Kynar finish (SR
29, min.) & concealed fastener anchorage system 4:12 pitch.

Metal Wall Panels — 22 ga. Galvalume Steel Metal Building panels with
high performance finish.

Administrative Areas shall have closed cell spray foam R-40 Continuous
Roof insulation (improvement from required R30 insulation), spray foam
wall insulation or batt with either Thermoblok thermal break between
studs and exterior sheathing or a minimum of 1” continuous rigid
insulation to reduce thermal short circuits — whatever tests more
efficient in the energy model.

Shop Areas shall utilize conventional vinyl-faced metal building
insulation above the cavity wall. The cavity wall shall consist of 4”
ground-face CMU, a 4” cavity with 2” min. rigid insulation, and an 8”
CMU backup.

Vebhicle Storage Areas — No building insulation is being shown for these
areas per the RFP, but an alternate has been provided to provide basice
metal building insulation, as it has been our experience that there can
be problems with condensation in closed metal building spaces that are
completely uninsulated. Below 10’ ht., the wall shall be uninsulated 8”
ground-face CMU.

Air Barrier — We will provide an Air Barrier for all conditioned spaces to
comply with envelope airtightness requirements.

Exterior Pedestrian Doors — Flush insulated aluminum doors in
aluminum frames with continuous aluminum hinges, anodized finish.

Interior Shop/Service/Storage Area Doors — Flush insulated 16 gage
hollow metal doors in 14 gage hollow metal frames, galvanized, painted.

Interior Doors (Office Areas) — Flush solid core wood veneer doors in
hollow metal frames, clear or stained finish.

Building Entrance Doors — Medium stile aluminum storefront system,
anodized finish.
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B. Part 2

Overhead Doors — Prefinished Galvanized Steel Coiling Doors, rated for
design windloads, and insulated at heated or conditioned spaces.
Insulated sectional doors available as an option.

Hardware — Corbin Russwin CL3800 series medium duty lever locksets.

Windows Frames — Thermally broken aluminum storefront system, anodized
finish.

Glazing — Insulated, tinted, low-E, laminated glazing.

Interior Walls Standard Interior Walls — Steel studs, 5/8” GWB with level 4 finish,
painted.

Shop, Service, and Storage areas — CMU, block filler, painted.

Toilet Rooms — Ceramic tile wainscot on cement board (full height at
showers), MR GWB above, type Il vinyl wall covering.

Floors Slabs on grade shall be installed on a 10 mil virgin polyolefin vapor
barrier over porous fill.

Offices and Corridors — Carpet, 28 ounce broadloom or 34 ounce carpet
tiles with integral cushion, 4” resilient straight base.

Toilet Rooms — Ceramic tile.
Break Room, Storage, and Utility — VCT, 4” resilient coved base.
Shop, Service, and Storage Areas — Sealed concrete.

Ceilings Administration Wing — Suspended acoustical tile, 24” x 24” exposed T-
grid, NRC of 0.60 and STC of 40.

Toilet Rooms — MR GWB on metal suspension system, painted.
Shop, Service, and Storage Areas — Exposed structure, painted.

Specialties Operable Partition — Hufcor model 632, top supported, center stacking,
manually operated paired panels, mfr’s standard vinyl surface finish.

Toilet Partitions — Stainless steel or solid phenolic, ceiling hung.
Lockers — 18" wide, full height prefinished galvanized metal lockers.

Roof Access Ladders — 3 galvanized steel roof access ladders with
security cages and vandal- guards to prevent unauthorized access.

Conveying Systems Elevator — 2,500 Ib. capacity passenger elevator, manufacturer’s
standard laminate wall panels, CMU elevator shaft.
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B. Part 2

STRUCTURAL DESIGN

Foundation

The foundation for the pre-engineered building will be in accordance with the recommendations of the
geotechnical engineer. It is anticipated that the structure will be supported on conventional spread
footings embedded 24” minimum below grade and 24” minimum wide. The floor system will consist of
a 4” slab on grade at the office space and 6” slab on grade for the rest of the building with a monolithic
turndown around the perimeter — installed over a 10 mil virgin polyolefin vapor barrier.

Exterior Walls

The exterior walls of the maintenance facility will be constructed of 6”, light gage metal studs with brick
veneer and 8” CMU with brick veneer. The studs will be connected to slab at the base and to the eve
strut or rake channel at the top. The studs will be designed for a maximum deflection of h/600. An
intermediate girt will be required at the end walls to limit the stud span to fourteen feet.

Structural Design Standards

The structural design and construction of the new facilities will comply with the requirements of the
Virginia Uniform Statewide Building Code (VUSC), which references the 2006 edition of the International
Building Code (IBC).

Design Criteria

Structural system designs, as a minimum, will comply with the requirements of the International
Building Code (IBC) 2006. Where there are conflicts between criteria, the more stringent requirements
shall apply.

Design Loads

A. Dead Load
1. Structural and Building Components: Self-Weight.
2. Collateral Load: 5 psf

B. Live Load
1. Floor Live Load:
Slab-on-Grade: First FIOOr:.......ccecveciveve e, 150 PSF
First Floor Storage, Shops, and Vehicular: .... 250 PSF
p Al Y T 150 PSF
2" FlOOT StOrage: e veeerereeeeeeeersreeeeen. 250 PSF
2. Roof Live Load: 20 PSF
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B. Part 2

C. Snow
1. Ground Snow Load: 15 PSF
2. Importance Factor: 1.0
D. Wind
1. Basic Wind Velocity (V): 110 mph
2. Importance Factor (1): 1.0
3. Exposure Category: C
E. Seismic
1. Short Period Spectral Response Acceleration (S;): 13%
2. Spectral Response Acceleration at 1 Second (S;): 5.0%
3. Importance Factor (1): 1.0
3. Seismic Use Group: I
4. Seismic Design Category : B
5. Site Class: E (to be confirmed by Geotechnical Engineer)

Construction Materials

The design and construction of materials utilized for the construction of foundations, substructure and
superstructure systems will comply with the following codes, regulations and industry standards
including the appropriate Unified Facilities Guide Specifications:

A. Concrete

1. Concrete shall be detailed and constructed in accordance with the requirements of the latest
editions of the American Concrete Institutes (ACI) Building Code Requirements for Reinforced
Concrete - ACI 318 and Commentary - ACI 318R.

a) Concrete: f'c=3000 PSI minimum compressive strength at 28 days.

2. Reinforcing steel shall be detailed in accordance with the requirements of the latest editions of
the American Concrete Institutes Manual of Standard Practice for Detailing Reinforced Concrete
Structures - ACI 315 and ACI Detailing Manual - ACI SP-68.

a) Reinforcing Steel: ASTM A615, Grade 60.
b) Welded Wire Fabric: ASTM A185.

B. Structural Steel

1. Design, fabrication, and erection of structural steel shall conform to the thirteenth edition of the
American Institute of Steel Construction (AISC) Manual of Steel Construction and the
Specification for Structural Steel Buildings - Allowable Stress Design and Plastic Design.

a) Structural Steel Wide Flange Shapes: ASTM A992, Grade 50.
b)  Structural Steel Channels, Angles, and Plate: ASTM A36.
c)  Structural Steel Pipe: ASTM A53, Type S, Grade B.

BEYONDTHEBUILDING =
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B. Part 2

d) Hollow Structural Shapes: ASTM A500, Grade B.

e) High Strength Bolts: ASTM A325.

f)  Welding Electrodes: E70XX Series.

g) Welding shall conform to the requirements of the American Welding Society (AWS D1.1)
Structural Welding Code.

C. Masonry

1. All masonry construction shall be in accordance with ACI 530-02, “Building Code Requirements
for Masonry Structures” and ACI 530.01-02, “ Specifications for Masonry Structures”.

2. All concrete masonry units shall be in accordance with ASTM C-90 “Specifications for Hollow
Load-Bearing Units” and shall have a 28-Day compressive strength of f'm = 1500 PSI.

3. All mortar for use in engineered masonry bearing walls shall be in accordance with ASTM C-270
Type “S” mortar. All masonry grout shall be in accordance with ASTM C476 and shall obtain a
28-Day compressive strength of 3000 PSI.

4. All reinforcing steel shall be in accordance with ASTM A615, Grade 60 deformed bars.

FIRE SUPPRESSION SYSTEM DESIGN CRITERIA

A. Applicable Codes and Standards:
1. 2006 International Building Code (IBC)
2. 2006 International Fire Code (IFC)
3. 2007 NFPA 13 — Standards for the Installation of Sprinkler Systems
B. Base Bid: The D/B team has reviewed the RFP and applicable Code requirements for the fire

sprinkler system. The D/B team believes that the Hazard classifications for the facility are
slightly less restrictive than those identified in the RFP. The narrative below describes a system
that the D/B believes complies with the requirements of the RFP and applicable Codes. The
following section entitled Bid Alternate describes a system that complies with the Hazard levels
defined in the RFP.

1. Fire Suppression Water Supply and Equipment: A minimum 8-inch connection to the
combined water service with a reduced pressure backflow preventer assembly will be
provided to supply the sprinkler system. No fire pump is anticipated. A flow test has
not been performed. System sizing will be hydraulically designed based on a sprinkler
demand of 792 gallons per minute only with a combined inside and outside hose stream
of 500 gallons per minute at the hydrant.

BEYONDTHEBUILDING =
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Wet Pipe Sprinkler System:

a. An automatic wet pipe sprinkler system will serve all areas except the Vehicle
Storage area. The wet-pipe sprinkler system will be hydraulically designed
based on Light Hazard and Ordinary Hazard Group I. System will be
hydraulically calculated with a 5-psi safety factor. The density of application will
be 0.15 gallons per minute per sq. ft. over the hydraulically most demanding
1,500 sq. ft. All fire protection work and pipe materials will be in accordance
with NFPA 13, the 2006 IFC and all state and local codes, regulations and
ordinances of authority having jurisdiction.

b. Sprinklers in finished spaces will be quick response type, chrome plated semi-
recessed, with one-piece chrome plated escutcheons; and quick response type,
chrome plated sidewall sprinklers. Quick response sprinkler will be installed in
accordance with the requirements in NFPA 13. Sprinklers in areas with ceilings
will be located in the center of tiles.

C. Sprinklers in unfinished areas without ceilings will be brass upright type.

Pre-action System: A pre-action sprinkler system is not required by Code for the
elevator and elevator machine room.

Dry Pipe Sprinkler System: The Vehicle Storage area shall be provided with an
automatic dry pipe sprinkler system. The dry-pipe sprinkler system will be hydraulically
designed based on Ordinary Hazard Group |. The density of application will be 0.15
gallons per minute per sq. ft. over the hydraulically most demanding 1,950 sq. ft. All fire
protection work and pipe materials will be in accordance with NFPA 13, the 2006 IFC
and all state and local codes, regulations and ordinances of authority having jurisdiction.

Bid Alternate: The sprinkler system requirements for the facility based on the Hazard levels
defined in the RFP are as follows:

1.

ENDERSO

INCORPORATED

Fire Suppression Water Supply and Equipment: A minimum 8-inch connection to the
combined water service with a reduced pressure backflow preventer assembly will be
provided to supply the sprinkler system. No fire pump is anticipated. A flow test has
not been performed. System sizing will be hydraulically designed based on a sprinkler
demand of 975 gallons per minute only with a combined inside and outside hose stream
of 500 gallons per minute at the hydrant.

Wet Pipe Sprinkler System:

a. An automatic wet pipe sprinkler system will serve all areas except the Vehicle
Storage area. The wet-pipe sprinkler system will be hydraulically designed
based on Light Hazard and Ordinary Hazard Group I. System will be
hydraulically calculated with a 5-psi safety factor. The density of application will
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B. Part 2

be 0.15 gallons per minute per sq. ft. over the hydraulically most demanding
1,500 sq. ft. All fire protection work and pipe materials will be in accordance
with NFPA 13, the 2006 IFC and all state and local codes, regulations and
ordinances of authority having jurisdiction.

b. Sprinklers in finished spaces will be quick response type, chrome plated semi-
recessed, with one-piece chrome plated escutcheons; and quick response type,
chrome plated sidewall sprinklers. Quick response sprinkler will be installed in
accordance with the requirements in NFPA 13. Sprinklers in areas with ceilings
will be located in the center of tiles.

C. Sprinklers in unfinished areas without ceilings will be brass upright type.

3. Pre-action System: The elevator and elevator machine room will be provided with a
pre-action system.

4, Dry Pipe Sprinkler System: The Vehicle Storage area shall be provided with an
automatic dry pipe sprinkler system. The dry-pipe sprinkler system will be hydraulically
designed based on Extra Hazard Group |. The density of application will be 0.30 gallons
per minute per sqg. ft. over the hydraulically most demanding 3,250 sq. ft. All fire
protection work and pipe materials will be in accordance with NFPA 13, the 2006 IFC
and all state and local codes, regulations and ordinances of authority having jurisdiction.

PLUMBING DESIGN CRITERIA
A. Applicable Codes and Standards:

2006 International Building Code

2006 International Plumbing Code

2006 International Mechanical Code

2006 International Fuel Gas Code

2006 International Energy Conservation Code

2004 Americans with Disabilities Act Accessibility Guidelines (ADAAG)
Energy Policy Act of 2005

LEED Rating System Version 3.0

CONoOr~WNE

B. Plumbing fixtures and polished chrome brass faucets and trim will be standard lines of first
quality, as manufactured by Kohler, American Standard, or Eljer or approved equal. Provide
fixtures and associated accessories will be provided in compliance with ADAAG standards where
required. To achieve LEED credits in the water conservation category, low flow fixtures will be
utilized which include:

1. Ultra-low flow flush valve type, wall mounted water closets — 1.28 gpf
2. Ultra-low flow urinals — 0.125 gpf

BEYONDTHEBUILDING =
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3. Low flow lavatory (wall mounted) and sink aerators — 0.25 gpm
4, Low-flow shower heads — 1.5 gpm

Kitchen Sinks: The second floor lunchroom will have a stainless steel, 2-compartment kitchen
sink with 2.2 gpm faucet and vegetable spray.

Semicircular Wash Fountain: Each restroom with locker room will be provided with a semi
circular wash fountain. Sink will be stainless steel, 18 gauge with IR faucet, 0.5 gpm per cycle.

Mop Sinks: Each janitors closet to have one (1) 24”"x24”x12"” mop sink and appurtenances per
the RFP.

Utility Sinks: Molded stone utility sinks with enameled legs and 2.2 gpm faucet will be provided
in the repair bay, machine shop and new apprentice shops.

Showers: Preformed terrazzo shower receptors, shower valves and showerheads will be
provided in the first floor restrooms, quantity as required by the RFP.

Water Coolers: Dual height water coolers will be provided, quantity as required by the IPC.

Wall hydrants: Wall hydrants will be provided at approximately 100-foot centers around the
perimeter of the building as required by the IPC. Wall hydrants will be freeze proof type.

Emergency eyewash: An emergency eyewash unit will be provided in the machine shop.

Hose Bibs: A single hose bib will be provided in the main mechanical room. Four (4) hose bibs
will be provided in the vehicle storage space. The piping and hose bibs in the vehicle storage
space will have to be heat traced and insulated to prevent freezing,

Sump Pump: A sump pump will be provided for the elevator pit sump. Sump pump discharge
will be piped to oil interceptor with standpipe connected to the building sanitary system. Piping

shall be schedule 40 black steel.

Domestic Water System:

1. Domestic Water Supply: Water service for the building will be brought into a first floor
mechanical room. Domestic cold water service located in mechanical room will include
shut-off valve, strainer, reduced pressure backflow preventer (piped to outdoors).
Make-up water service to the HVAC hydronic systems will be provided with a reduced
pressure backflow preventer. Backflow preventers and/or vacuum breakers will be
provided at all interconnections between the potable water system and points of
possible contamination such as tie-ins to mechanical hydronic systems in accordance
with the requirements of the local authorities and Codes. All backflow preventers and
vacuum breakers will be located in mechanical equipment spaces to ensure ease of
access. Separately metered make-up water services will be provided for the pool and
for the building HVAC hydronic systems.
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2. Domestic Water Supply Distribution Piping & System Design: The hot, cold, and hot
water return piping will leave the mechanical room. The domestic hot and cold water
piping will be sized per the IPC. Domestic hot and cold water piping will be copper.

N. Domestic Water Heater Equipment: Domestic water will be heated using a single direct vent,
high efficiency natural gas fired, condensing water heater. The water heater and appurtenances
will be located in the first floor mechanical room. The domestic hot water is required to be
stored at 140° F but will be blended down with a mixing valve to deliver a maximum of 120° F to
the nearest fixture.

0. Water Circulating Pumps: A hot water recirculating pump will be required since the water
heaters will be further than 100 feet from the most remote hot water fixture.

P. Insulation: All cold, hot, hot water circulation piping, and domestic plumbing equipment will be
insulated per the requirements of the IECC and the IPC.

Q. Sanitary Waste and Vent System: A complete sanitary waste and vent system will be provided,
sized in accordance with the requirements of the 2006 IPC. Above grade sanitary piping will be
cast iron. Cleanouts will be provided in accordance with the IPC.

1. In the Vehicle Storage Bays, one floor drain will be provided centrally located for each
pair of vehicle bays for a total of 8 drains. The floor will be sloped towards these drains.

R. Compressed Air: Two (2) simplex 10 hp air compressors with 120-gallon air receiver tank will be
provided to serve areas requiring compressed air. A refrigerated air dryer will be provided.
Compressed air service points in each training shop, machine shop, repair bay, and vehicle
storage area will consist of 3/4” compressor air outlets with will consist of wall mounted air
drops with quick connects, regulators and moisture separators. Compressors and
appurtenances will be located in the machine shop. All piping will be schedule 40 black steel.

HEATING, VENTILATING, AND AIR CONDITIONING DESIGN CRITERIA

A. Applicable Codes and Standards:
1. 2006 International Mechanical Code
2. 2006 International Building Code
3. 2006 International Fuel Gas Code
4, 2006 International Energy Conservation Code
5. ASHRAE 62-2007, Ventilation for Acceptable Indoor Air Quality
6. ASHRAE 90.1-2007, Energy Standards for Buildings Except Low-Rise Residential Buildings
7. SMACNA HVAC Duct Construction Standards, Metal and Flexible
8. SMACNA, HVAC Air Duct Leakage Test Manual
9. LEED Rating System Version 3.0
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B. Part 2

B. Design Conditions, Heating/Cooling Load Calculations
Design Conditions Winter Summer
Outdoor 17°F dry bulb 93°F dry bulb,
77°F MCWB
Offices, Main Entry, Shop/Lab, Plan Room, | 70°F dry bulb 74°F dry bulb,
Conference, Lunch, Training, 50% relative humidity
Equipment/Files
Toilets, Locker, Shower Areas 72°F dry bulb 78°F dry bulb
Exhaust continuously during occupied hours at
a rate of:

e 75 cfm per water closet or urinal
e 20 cfm per shower head
e 0.5 cfm / sf for locker room floor

Communication / IT Rooms 72°F dry bulb ‘ 72°F dry bulb

Vehicle Storage Ventilate continuously at 1.5 cfm / sf

Small Parts, Elec Equip, Fire Equip, Ventilate with outdoor

Machine Shop, Repair Bays, air to maintain 10°F

Groundskeeper above ambient dry bulb

Mechanical and Electrical Rooms 55°F dry bulb Ventilate for 10°F dry
bulb above ambient

C. Minimum Ventilation Requirements

1. Ventilation rates will be calculated in accordance with ASHRAE Standard 62-2007, Table
6-1, Minimum Ventilation Rates in Breathing Zone per the requirements of LEED v. 3.0.

a. Offices/Administration Areas — 10 cfm per person + 0.12 cfm per square foot

b. Telecom/Data Entry/Training Shops — 10 cfm per person + 0.12 cfm per square
foot

C. Lobby — 5 cfm per person + 0.06 cfm per square foot

d. Conference/Meeting Rooms/Break Rooms — 5 cfm per person + 0.06 cfm per
square foot

e. Corridors — 0.06 cfm per square foot

f. Shop Lab — 0.5 cfm per square foot

g Equipment and File Storage Rooms — 0.15 cfm per square foot

D. HVAC System — Base Bid: The 2-story administrative portion of the facility will be conditioned
using a single variable air volume (VAV) modular, indoor air handling unit. The air handling unit
will serve a series of shut-off type VAV terminal units with electric reheat coils. Zoning will be
established by combining spaces with common HVAC loading and occupancy usage. The VAV air
handling unit will be located in the second floor mechanical room. A return air plenum will be
utilized on the first floor. The return on the second floor will need to be fully ducted due to the
fact that the wall and roof insulation for the pre-engineered building has a combustible vapor
barrier.
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B. Part 2

Cooling Plant — Base Bid: Chilled water will be generated using a single 60-ton air-cooled chiller
located outdoors adjacent to the building. The chiller will be protected from damage by a series
of bollards.

Circulating Pumps and System Appurtenances: The chilled water system will utilize a constant
volume pumping arrangement. A single pump will be provided. Chilled water supply and return
piping will be routed to the VAV air chilled water coil. Hydronic system appurtenances
consisting of inlet suction strainer/suction diffusers, isolation valves, flow control balancing
valves, diaphragm expansion tanks, drains, discharge check valves, air separators, chemical feed,
etc. will be provided. The chilled water pump and appurtenances will be located in the first
floor mechanical room.

G. VAV Air Handling Unit: The air-handling unit will be modular in construction and contain the
following sections:

Mixing box section

Filter section with 30% efficient pre-filter and 90% efficient (MERV 13) final filter

Gas Fired heating section

Access section

Chilled water cooling coil

Supply fan with variable frequency drive.

o Uk whE

All sections of the unit housing will be double walled construction with 2” internal insulation.
The unit’s chilled water cooling coil will be sized to meet system design loads.

H. Geothermal Heat Pumps — Bid Alternate: The D/B team has considered the use of geothermal
technology for this project. The technology relies on the fact that the Earth (beneath the
surface) remains at a relatively constant temperature throughout the year, warmer than the air
above it during the winter and cooler in the summer. The building central plant can take
advantage of this by transferring heat stored in the Earth or in ground water into a building
during the winter, and transferring it out of the building and back into the ground during the
summer. The ground acts as a heat source in winter and a heat sink in summer.

1. The advantage of this system type is that overall mechanical system plant efficiency is
improved. The use of the earth as a heat source/sink also eliminate the requirement for
outdoor heat rejection equipment, which ultimately results in reduced system
maintenance.

2. Closed loop piping systems are typically utilized for this application. These loops can
either be located in a horizontal or vertical array. Large commercial buildings often use
vertical systems because the land area required for horizontal loops would be
prohibitive. Vertical loops are also used where the soil is too shallow for trenching, and
they minimize the disturbance to existing landscaping. For a vertical system, holes are
drilled about 20 feet apart and 100-400 feet deep. Into these holes go two pipes that
are connected at the bottom with a U-bend to form a loop.
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Closed Loop Systems

Vertical

The estimated cooling load for facility is 60 tons, requiring and array of between 30 and
45, 300-400 ft deep vertical wells. A plot of land approximately 8,000 to 13,000 sf
would be required to support the installation of the well field. The quantity and depth
of wells will ultimately depend upon soil conditions in the area of the proposed
wellfield.

Airside Equipment — The airside equipment required the geothermal option will differ
from the equipment described under the base bid. The VAV air handler serving the 2-
story administrative wing would be replaced with a packaged 100% outside air water
source heat pump unit. Each of the shut-off VAV terminal units would be replaced with
horizontal high efficiency geothermal heat pumps. The 100% outside air unit would
supply conditioned, dehumidified air directly to each geothermal heat pump unit.

Waterside Equipment — The waterside equipment will consist of fully redundant base
mounted condenser water pump. These pumps will circulate condenser water through
the geothermal heat pumps, well field, and associated piping system. Pumps and
associated appurtenances will be located in the first floor mechanical room.

HVAC System — Common to both Base Bid and Bid Alternate:

1.

ENDERSO

INCORPORATED

The Interceptor Repair Bay spaces, Apprentice Training Shops, machine shop, small and
large part storage areas will be heating and ventilated only using natural gas fired, direct
vent type make up air units. These units will be designed to supply ventilation air to
each space at a rate of 10 air changes per hour during the cooling season. During the
heating season, a unit mounted motorized damper will modulate to maintain the Code
minimum ventilation rate in the space to maximize energy efficiency. Combustion
intake and exhaust air will be routed through a concentric vent terminating vertically
through the roof. Ventilation air will be introduced through wall mounted intake
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louvers. Air will be relieved from the space using wall louvers outfitted with barometric
relief dampers.

2. The paint room will be provided with an explosion proof type gas fired heating and
ventilating units also utilizing sealed combustion.

3. The Vehicle and Supplies Storage area will be ventilated only using a series of low level
intake louver and wall mounted propeller exhaust fans operating creating a cross flow
ventilation system. A series of intake louvers will be located low in the wall evenly
distributed along one facade of the building. On the opposite side of the storage areas,
a series of wall mounted propeller exhaust fans will be located high in the space. The
fans will discharge through wall louvers. These fans will operate continuously creating
cross flow ventilation in the space.

4, The parts office will be conditioned using a packaged thru wall heat pump unit utilizing
HFC type refrigerant.

5. The laundry dryers will be independently vented to the exterior, terminating at the
exterior wall with approved wall caps.

Mechanical, Electrical, and Sprinkler rooms: Spaces will be heated and ventilated only. A
dedicated thermostatically controlled propeller type exhaust fan will provide ventilation for
each space at a rate of 10 air changes per hour. The fans will discharge through wall mounted
louvers. Each space will be heated using electric unit heaters.

Restroom/Locker Rooms — The restrooms and locker rooms will be continuously exhaust during
occupied time periods using an inline centrifugal exhaust fan. Fan will discharge through a wall
mounted louver.

Janitor’s Closet — The space will be continuously exhausted using a cabinet type exhaust fan.
Fan will discharge through a wall mounted louver.

Louvers — All louvers are to be hurricane resistant, Dade County type.

Controls: A Direct Digital Control (DDC) System will be provided for the control of the building
HVAC equipment. The system will be capable of optimum start/stop, demand limiting, demand
controlled ventilation, night setback, and night setback time accumulation recording, system
security, energy management, scheduling, billing, and off-site modem communications/alarm
systems capabilities.

Testing, Adjusting and Balancing: All mechanical systems will be tested, adjusted, and balanced
as to demonstrate they perform to design requirements. The testing and balancing contractor
will have a current certification from the Associated Air Balance Council (AABC), The National
Environmental Balance Bureau (NEBB) or the Testing, Adjusting, and Balancing Bureau (TABB).
This activity will include full and part load performance testing during summer, winter, spring
and fall. For all building hydronic systems, provide drain valves at system low points and manual
air vents at system high points.
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ELECTRICAL SYSTEM DESIGN CRITERIA

A. The electrical systems will be designed and constructed to meet all applicable codes and
standards, including but not limited to:

1. International Building Code
2. National Electrical Code
3. ASHRAE Standard 90.1
4. HRSD Standards and Preference Document
B. Electrical service will be provided to the facility by Dominion Virginia Power in accordance with

Dominion Virginia Power standards and in accordance with the RFP.

C. An 800 ampere main circuit breaker equipped main distribution panelboard will be provided for
the main service. Several branch circuit distribution panelboards will be provided to distribute
electrical energy throughout the building.

D. Power will be distributed at 480/277V, 3-phase, 4-wire. Dry type transformers and branch
circuit panelboards will be provided throughout the building for utilization voltage at 208/120,
3-phase, 4-wire.

E. The main service panelboard will be braced for 30,000A interrupting capacity. Short circuit
calculations will be provided to select final bracing capacity for interior branch circuit
panelboards.

F. Large mechanical equipment will be served at 480V.
G. Lighting will be served at 277V.
H. Convenience power outlets will be served at 120V.

l. Special purpose receptacles will be provided at specified voltages to serve shop equipment such
as welders and other machines.

J. All wiring will be in conduit. Conduit will be electrical metallic tubing, or PVC coated galvanized
rigid steel. Polyvinyl chloride (PVC) conduit will be allowed where properly protected within
concrete. Electrical metallic tubing will be allowed in dry locations only. Electrical metallic
tubing will not be installed in concrete.

K. Conductors will be thermoplastic insulated with type THWN, THW, XHHW or USE insulation. All
conductors will be stranded copper. Aluminum conductors will not be used.

L. Lighting fixtures will be located through the building to provide illumination in accordance with
the RFP and IES standards. The primary lighting source will be high efficiency fluorescent for
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